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MAT 

MATKHIAJj,  denotes  something  composeil  of 
matter.  In  Trhich  sense  the  word  stands 
opposed  to  immateriaL  See  Matter  and  Meta- 
physics. 

MATERIALISTS,  a  sect  in  the  ancient  church, 
ctHTiriosed  of  persons  who,  being  prepossessed  with  that 
maxim  in  the  ancient  philosophy,  Ex  nihito  nihil  jity 

Out  of  DOthing  nothing  can  arisei"  had  recourse  to  an 
internal  matter,  on  which  thej  supposed  God  wrou^t 
in  the  creation  ;  instead  of  admitting  God  alone  as  the 
sole  c&nfle  of  the  existeiice  of  all  things.  Tertulliaa  vi- 


MAT 

goroa<il7  opposes  the  doctrine  of  the  materialists  in  his  M«tetial- 
treatise  against  Hermogenes,  who  was  one  of  their 
number.  '  " 

Materialists  is  also  a  name  given  to  those  who 
maintain  that  the  soul  of  man  is  material  }  or  tfaat  the 
loinciple  of  perception  and  thought  is  not  a  substance 
distinct  from  the  body,  but  the  result  of  corporeal  orga- 
nitation  :  See  Metaphysics.  There  are  others,  call- 
ed b^  this  name,  who  have  maintained  that  there  ia 
nothing  hnt  matter  iu  the  univevse  }  and  that  die  Deity 
himself  is  material.   See  Spinoza. 


MATHEMATICS. 


l,.g,iti^  TUTATHEMATICS  is  divided  into  two  kinds,  pure 
vfnube-  t^Amixed^    In  pure  mathematics  magnitude  is 

■■tiLi.  coDsidcred  in  the  abstract ;  and  as  they  are  founded  on 
tiie  simplest  notions  of  quantity,  the  conclusions  to 
irfaich  they  lead  have  the  same  evidence  and  certainty 
■s  the  elementary  principles  irom  which  these  conclu- 
siona  are  dednceo.  Hiis  branch  of  mathematics  com- 
prdiends,  i.  Arithmetic,  which  treats  of  the  properties 
of  nimibeis.  2.  Creometrtfy  whifrfa  treats  of  extension 
35  endowed  with  three  dimensions,  length,  breadth,  and 
tfaickness,  without  considering  the  physical  qualities 
inseparable  from  bodies  in  their  natural  state.  3.  Ai- 
gcbra^  sometimes  called  universal  arithmetic,  which 
compares  together  all  kinds  of  quantities,  whatever  be 
tlicir  value.  4.  The  direct  and  inverse  method  ofFlux- 
ionSf  (called  on  the  continent,  the  differential  and  inte- 
gral  ca/culi)f  which  consider  magnitudes  as  divided  in- 
to two  kindis,  constant  and  variable,  the  variable  magni- 
tndes  being  generated  by  motion  j  and  which  deter- 
mines the  value  of  quantities  from  the  velocities  of  the 
motions  with  which  th^  are  generated.  Mixed  Mathe- 
ntatie*  is  the  ap^ication  of  pnre  mathematics  to  certain 
established  physical  principles,  abd  comprehends  all  the 
physico-mathemadc^  sdences,  namely,  1.  Mechanics  i 
A.  Hydrodmtamics  j  3.  Optics ;  4.  Astrowmy ;  5.  A- 
eoustws  f  o.  Electricity  ;  and,  7.  J^agnetism.  He  fai- 
Morj  of  these  various  branches  of  science  having  been 
given  at  full  length,  we  shall  at  present  direct  the  at- 
trition of  the  reader  to  the  origin  and  progress  of  pore 
mathematics. 

3..  In  attempting  to  discover  the  (Origin  of  arithmetic 
Vol.  XIII.  Part  I. 


and  geometry,  it  would  be  a  fruitless  task  to  conduct 
the  reader  into  those  ages  of  fable  which  preceded  the 
records  of  anthentic  history.    Our  means  of  informa- 
tion upon  this  subject  are  extremely  limited  and  im- 
perfect }  and  it  would  but  ill  accord  with  the  dignity 
of  a  science  whose  principles  and  cfmclustona  are  alike 
irresistible,  to  found  its  histor^r  apon  fxmjectnre  and  - 
lable.    But  notwithstanding  this  obscurity  in  which  i-j^^ 
the  eariy  history  of  the  scieiices  a  enveloped,  one  thing  enceiori- 
appears  certain,  tfaat  arithmetic  and  geometry,  and  atone  ginated  ia 
of  the  physical  sciences,  had  made  considerable  progress  ^EITt- 
in  Egypt,  when  the  mysteries  and  the  theology  of  that  - 
favoured  kingdom  were  transplanted  into  Greece.  It 
is  highly  probable  that  much  natural  and  moral  know- 
ledge was  taught  in  the  Eleusinian  and  Dioimian  my- 
steries, which  the  Greeks  borrowed  from  the  Egyptians, 
and  that  several  of  the  Grecian  philosopliers  were  in- 
duced by  this  circumstance  to  travel  into  Egypt,  in 
search  pf  those  higher  degrees  of  knowledge,  which  an 
acquaintance  with  the  Egyptian  mysteries  had  taufi^t 
them  to  anticipate.    We  accordingly  find  Thales  and^^, 
^tha^ras  successively  under  the  tuition  of  the  Egyp-  A.  C.  sgo- 
tian  priests,  and  retoiving  into  Greece  loaded  with  the 
intellectual  treasures  of  Egypt.   By  the  estaUishment 
of  the  Ionian  school  at  Miletoe,  Thales  instructed  his  Discoveries 
countrymen  in  the  knowledge  which  he  had  received,  of  Thaksk 
and  gave  birth  to  that  spirit  of  investigation  and  dis-  . 
covery  with  which  his  followers  were  inspired.  He 
taught  them  the  method  of  ascertaining  the  height  of 
the  pyramids  of  Memphu  by  the  length  of  their 
shadows ;  and  thtre  is  reason  to  helieve  tlut  he  was  the 
A  t  «ret 
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fir»t  irlio  employed  tbe  cirrainferencc  of  a  circle  far  the 
mensuration  of  aogley.  -  That  be  was  the  author  of 

greater  discoveries,  which  have  been  cither  lost  or 
ascribed  to  others,  there  can  he  little  doubt ;  but  these 
are  the  only  facts  la  tlw  history  of  Thales  which  time 
has  spared. 

DitcoTerici  3.  The  scrcnce  of  arithmetic  ims  one  of  the  chief 
orP}>tba-  branches  of  the  Pythagorean  discipline.  Pythagoras 
f^*"  attached  several  mysterious  virtues  to  cei-tain  ccn-.btna- 
tions  of  numhers.  He  swore  by J^ff't  which  he  regard- 
ed as  the  chief  of  numbers.  In  the  number  t/irce  he 
supposed  many  wonderful  properties  to  exist  -y  and  be 
re^rded  a  knowledge  of  arithmetic  as  tho  chief  good. 
But  of  all  Pythagoras*s  discoveries  in  arithmetic,  none 
have  reached  our  times  but  bis  mnlliplication  table.  In 
ceometry,  howeverr  ^  phiI<»opher  of  Samos  scens  to 
have  been  more  successful.  The  discovery  of  the  ce- 
lebrated proposition  which  forms  the  47th  of  tlie  first 
book  of  Euclid*8  Elements,  that  ia  every  right-angled 
triangle  the  square  of  the  side  subtending  the  right 
angle  is  equal  to  the  sum  of  the  squares  of  the  other 
two  sides,  has  immortalized  his  name  ^  and  whether  we 
consider  the  inherent  beauty  of  the  proposition,  or  the 
extent  of  its  application  in  the  mathematical  sciences, 
we  cannot  fail  to  class  it  among  the  most  important 
truths  in  geometry.  From  this  proposition  its  author 
concluded  that  the  diagonal  of  a  square  is  incommon- 
snrate  to  its  side ;  and  this  gave  occasion  to  tlte  dis- 
covery of  several  general  properties  of  other  incom- 
mensurate lines  and  numbers.  * 

4.  In  the  time  which  elapsed  lietwpcn  the  Inrth  of  Py- 
thagoras and  the  destruction  of  the  Alexandrian  school, 
the  mathematical  sciences  were  cultivated  with  great 
ardour  and  success.  Many  of  the  elementary  propositions 
of  geometry  were  dtpcovei-ed  during  this  |ieriod  ;  but 
history  docs  not  enable  us  to  refer  each  discovery  to  its 
proper  author.    The  method  of  letting  fall  a  perpendi- 
cular upon  a  right  line  from  a  given  point  (Euclitt,  B.  I. 
prop,  xi.)  ; — of  dividing  an  angle  into  two  equal  parts, 
(Euclid,  B.  I.  prop.  l\7)  i  and  of  making  an  .ingle  equal 
to  a  given  angle,  (Euclid,  B.  I.  prop,  xxiii.)  were  in- 
^'rt^"*^*  vented  by  Ocnopidus  of  Chios.    About  the  same  lime 
duiiMZc-  Zenodorus,  some  of  whose  writings  have  been  preseri'ed 
■oflerus.     by  Thcon  in  his  commentary  on  Ptolemy,  demonstrated, 
in  opposition  to  the  opinion  then  entertained,  that  iso- 
pcrimetricai  figures  luve  equal  areas.  Coeval  with  this 
discovery  was  the  tbcwy  of  regular  bodies,  for  which 
we  are  indebted  to  the  P)-thagorean  school. 
The  c«I«-      ^.  Ahoat  this  time  tho  celebrated  problem  of  the  du- 
blem^nhi  P''*^*'*"  began  to  occupy  the  attention  of 

dnp'ication      Greek  geometers.    In  this  problem  it  was  required 
oftUecubc  to  construct  a  cube  whose  solid  content  should  be 
propuM-d     double  that  of  a  given  cube  ;  and  the  assi-rtanee  of  no 
l:*^  "^^^  other  Instrument  bnt  the  rule  and  compasses  was  to  be 
^  *       cm|tIoyed.    The  origin  of  this  problem  has  been  a- 
ftcnbed  by  tradition  to  a  demand  of  one  of  the  Grecian 
deities.    The  Athenians  having  offered  some  affront  to 
Apollo,  were  afRictcd  with  a  dreadfal  pestilence  ;  and 
upon  consulting  the  oracle  at  DeJos,  received  for  an- 
swer, Gouh/e  tht  attar  of  Apcdh,    The  altar  nlluded  to 
happened  to  he  cubical  j  and  the  ^oblem,  snpposed  to 
be  of  d>.-ine  origin,  was  investigated  witli  anloiir  by  the 
Gr^ek  geometers,  thongh  it  afterwards  baffled  all  their 
acuteness.    Tbe  solution  of  this  difficulty  was  altcmpt- 
C.  450.  cd  by  Hippocrates  of  Chios.    He  discovered,  that  If 


two  mean  proportionals  could  be  foimd  between  the 
side  of  the  given  cube,  and  the  double  of  that  side,  the 
first  of  these  proportionals  would  be  the  side  of  the 
cube  sought.    In  order  tu  cQcct  this,  Plato  Invented  an 
instrument  composed  of  two  rules,  one  of  which  moved 
in  grooves  cut  in  two  a^is  at  right  angles  to  the 
other,  so  as  always  to  continue  parallel  with  it ;  but  as 
this  method  was  mechanical,  and  likewise  supposed  the 
description  of  a  curve  of  the  third  order,  it  did  not  sa- 
tisfy the  ancient  geometers.    The  doctrine  of  conic  Coaic  frc- 
sectlons,  which  was  at  this  time  introduced  into  geo-*^*"^**'*" 
metry  by  Plato,  and  which  was  so  widely  extended  »Sp*]g^o  ''^ 
to  receive  the  name  <iiii»  higher  geometry y  was  success-  ^  C. 
fully  employed  in  the  problem  of  doubling  the  -cube. 
Mcnechnius  found  that  the  two  nean  proportionals  men- 
tioned hy  Hippocrates,  might  be  conndcred  as  theordi- 
nates  of^ two  conic  sections,  which  being  constructed  ac- 
cording to  the  conditions  of  the  problem,  would  intersect 
one  another  in  two  points  proper  for  the  solution  of  the 
problem,  llie  question  having  assumed  this  form,  gave 
rise  to  the  theory  of  geometrical  loci,  of  which  so  many 
important  applications  have  been  made.    In  doubling 
the  cube, -therefore,  we  have  only  to  employ  the  lustru- 
ments  whidi  have  been  invented  for  describing  the 
conic  sections  by  one  continued  motion.    It  was  after- 
wards found,  that  instead  of  employing  ixro  conic  sec- 
tions, the  problem  could  be  solved  by  the  intersection  of 
tbe  circle  of  the  parabola.    Succeeding  geometers  em- 
ployed other  curves  for  this  purpose,  such  as  tbe  con-  A.,  c.  380. 
cboid  of  Nicomcdes  and  the  cissoid  of  Diodes,  &c.  ^  4^^ 
An  ingcnioas  method  of  finding  the  two  mean  propor- 
tionals, without  tbe  aid  of  tbe  conic  sections,  was  after-  A.  D.  4»: 
wards  given  by  Pappus  in  bis  matbenwtlcal  collections. 

6.  Another  celebrated  problem,  to  trisect  an  angle, The  trisec 
was  agitated  in  the  school  of  Plato.    It  was  found  that*^"  " 
this  problem  depended  upon  principles  analogous  to  those  *" 
of  the  duplication  of  the  cube,  and  that  It  could  be  coQ- 
structed  either  by  the  intersection  of  two  conic  sections, 

or  by  the  Intersection  of  a  cindc  with  a  parabola. 
Withoot  the  aid  of  the  conic  sections,  it  was  reduced  to 
this  simple  proposition  : — To  draw  a  line  to  a  semicircle 
from  a  given  point,  which  line  shall  cut  its  circumfer- 
ence, and  tbe  prolongation  of  the  diameter  that  forma 
its  base,  so  that  the  part  of  the  line  comprehended  be- 
tween the  two  points  of  intersection  shall  be  equal  to 
the  radius.  From  this  propoution  several  easy  construc- 
tions may  be  derived.  Dinostratua  of  the  Flatonio 
school,  and  tbe  cotemponiry  of  Mcnechnius,  invented  a 
^curve  by  which  the  preceding  problem  might  be  solved. 
It  had  tbe  advantage  also  of  giving  the  muttiplication  of 
an  angle,  and  the  quadrature  of  the  circle,  from  which 
It  derived  the  name  of  quadratrlx. 

7.  ^^^lIle  Hippocrates  of  Chios  was  paving  the  wayHiM»|' 
for  the  method  of  doubling  the  cube,  which  was  after- 
wards  given  hy  Pappus,  he  distinguislied  himself  by  the  ^  c 
quadrature  of  the  luoulae  of  tbe  circle  ;  and  had  from 

this  circumstance  the  honour  of  being  the  first  who  found 
a  curvitineal  area  equal  to  a  space  bounded  by  right 
lines.  He  was  likewise  the  author  of  Elements  of 
Cicomclry,  a  work,  which,  though  highly  approved  uf  by 
his  cotemporarics,  has  shared  ibe  same  fate  with  some 
of  the  most  valuable  productions  of  antiquity. 

8.  After  the  conic  sections  bad  been  introduced  into 
geometry  by  Plato,  they  received  many  Important  ad- 
ditions frmn  Eodoxus,  Menccfamus,  and  Aristeus.  Tbe  - 

^  latter 
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A>  C.  3S0.  Utter  of  these  phtlosojAters  vrote  Jioe  books  on  conic 
wctioas,  which,  nnflBVtttDkteljr  for  science,  have  not 
A.  C  300.  reached  oar  times. 

KtaKttiof   9'  Ahent  this  time  a^wed  Euclid's  Elements  of 
Bidii     Geometry,  m  wmk  which  hu  been  employod  for  aooo 
years  in  teadiiog  the  principles  of  nuUbemeties,  anil 
which  is  sdll  reckoned  the  most  complete  work  upon  the 
Bob^ect.  Peter  Ramos  hai  ascribed  toXheon  both  tbe  pro- 
positions  and  the  deatoastrations  ia  Euclid.  It  bas  been 
the  opiaioo  of  others  that  tbc  jnopositions  belong  to 
Endid,  a»d  the  demonstrations  to  Tbeon,  while  others 
have  given  to  Euclid  tbe  honour  of  both.  It  seems  most 
|vefaable,  bowever,  that  Euclid  merely  collected  and  ar- 
ranged the  geometrical  knowledge  of  the  ancients,  nnd 
.  that  he  supplied  many  new  propositions  in  order  to  form 
that  chaiQ  of  reasoning  which  runs  tbrou|^  bis  ele- 
Bsents.   This  great  wmk  of  the  Greek  geooieter  cou- 
silts  of  fifteen  botrits :  the  eleven  first  books  contain  tbe 
dnsents  of  pore  geometry,  ftnd  the  rest  contain  tbe 
gneral  Aoory  of  ratios,  and  the  leading  pn^eittes  of 
coaamensurate  and  incommeosnrate  nmdbers. 
Dj,,,^^    10.  Ardumedes,  tbe  greatest  geometer  among  the  an- 
■TAi^  oenla,  flourished  about  half  a  century  after  Euclid. 
■Bin.      He  was  the  first  who  found  the  ratio  lictwcen  tbe  dia- 
^  meter  of  a  circle  and  its  circumference  ;  and,  by  a  me- 

thod of  approximation,  he  determined  this  ratio  to  be  as 
7  to  22.  This  result  was  obtained  by  taking  an  arithme- 
tical mran  between  the  perimeters  of  the  inscribed  and 
circumscribed  polygon,  and  is  sufficiently  accurate  for 
every  practical  ^rpose.  Many  attempts  bave  since 
been  made  to  assign  the  precise  ratio  of  the  circtunfer- 
ence  of  a  circle  to  its  diameter }  but  in  the  present  state 
vf  geometry  this  problem  does  not  seem  to  admit  of  a 
solution.  Tlie  tinuts  of  this  article  will  not  permit  us 
to  enlaige  upon  the  discoveries  of  the  philosopher  of 
Syracow.  We  can  mly  state,  that  be  discovered  tbe 
superficies  of  a  sphere  to  be  equal  to  the  convex  surface 
of  the  circnroscribed  cylinder,  or  to  the  area  of  four  fX 
its  gnat  circles,  and  that  tbc  solidity  of  tbe  sphere  is 
to  that  of  the  cylinder  as  3  to  2.  He  discovered  that 
tbe  solidity  of  the  paraboloid  is  one  half  that  of  tbe  cir- 
cumscribed cylinder,  and  that  the  area  of  tbe  parabola 
is  two  thirds  that  of  the  drcum^cribed  rcctan^e ;  and 
he  was  tbe  first  who  pointed  ont  the  method  of  drawing 
tangents  and  forming  spirals.  These  discoveries  are 
contained  in  his  worlu  on  the  dimension  of  the  circle, 
00  the  sphere  and  cylinder,  on  conoids  aud  spheroids, 
and  on  s^ral  lines.  Archimedes  was  so  fend  of  his 
discovery  of  the  proportion  between  the  solidity  of  the 
sphere  imd  that  of  the  cylinder,  that  he  ordered  to  be 
placed  npon  hn  tomb  a  sphere  inscribed  in  a  cylinder, 
and  likewise  the  numbm  which  exprss  the  ratio  of 
these- sirfida. 

II.  Il^ile  geometry  was  thu^  advancing  with  such 
rapid  steps,  Apdlonius  Pergtcus,  no  called  from  being 
bom  at  Pcrga  in  Pamphylta,  followed  in  the  steps  of 
Arcfaioiedes,  and  widely  extended  .  tbe  boundaries  of 
the  science.  In  addition  to  several  mathematical  works, 
which  are  now  lost,  ApoUonius  wrote  a  treatise  nn  the 
theory  of  tbc  conic  sections,  which  contains  all  their 
properties  with  relation  to  their  axes,  their  diameters, 
and  their  tangents.  He  demonstrated  tbc  celebrated 
theorem,  that  the  parallelogram  described  about  the 
(tvo  conjugate  diameters  of  an  ellipse  or  bypfibola  is 
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eqoal  to  tbe  rectangle  descritivd  round  the  two  axes, 
and  that  tbc  sum  or  difference  of  the  squares  of  the  two 
conjugate  diameters  are  equal  to  tbe  sum  or  difference 
of  tbe  squares  of  the  two  axes.  In  his  fifth  book  be  de- 
termines the  greatest  and  tbc  least  lines  that  can.  bo 
drawn  to  the  cireum&rences  of  the  conic  sections  fitnti 
a  given  point,  whether  this  point  is  situated  in  or  out 
of  tbc  axis,  lliis  work,  which  rmtains  everywhere 
the  dee'pcst  marks  of  an  inventive  genius,  procured  for 
its  author  the  appellation  of  the  Great  Geometer. 

12.  Inhere  is  some  reason  to  believe,  that  the  Egyp-MeDclaot 
tians  were  a  little  acquainted  with  plane  trigonometry  \  ^  ritr»  on 
and  there  Can  be  no  doubt  that  it  was  known  to  thc^^^* 
Greeks.    Spherical  trigonometry,  which  is  a  more  diffi-^^^^^ 
cult  part  of  geometry,  does  not  seem  to  have  made  any 
progress  tit]  the  time  of  Menelaus,  an  CKcellent  geo- 
metrician and  astronomer.    In  bis  woric  on  s^terical 
triangles,  he  gives  the  method  of  construedng  them, 

and  of  resolving  most  of  tbe  cases  ^ich  were  necessary 
in  the  ancient  astronomy.    An  introduction  to  sphc-Theodo- 
rical  trigonometry  had  already  been  given  to  the  world  liis's  sphs- 
by  Theodosios  in  his  IVeatise  on  Spherics,  where  he'j'^^ 
cxamuKS  tbe  rdstive  properties  of  different  circles  ' 
formed  by  cutting  a  s^ere  in  all  directions. 

13.  Though  tbe  Greeks  had  made  great  progress  inPrwrenoC 
tbe  science  of  geometry,  they  do  not  seem  to  haveBB^T**** 
hitherto  considered  quantity  in  its  general  or  abstract 

state.  In  the  writings  .of  Plato  we  can  discover  some- 
thing like  traces  of  geometrical  analysis ;  and  in  the 
seventh  proposition  of  Archimedes's  work  on  the  sphere 
and  the  cylinder,  these  traces  are  more  distinctly  mark- 
ed. He  reasons  about  unknown  magnitudes  as  if  they 
were  known,  and  he  finally  arrives  at  an  analogy,  whicli, 
when  put  into  'the  language  of  algebra,  giixs  an  equa- 
tion of  the  third  degree,  whidi  leads  to  the  solution  of 
the  problem. 

14.  It  Was  reserved,  however,  for  Diophantns  to  lay  Tbc  analy:. 
the  foundation  of  the  modem  analysis,  by  his  invention  *>■  oTiode- 
of  the  analvsis  of  indeterminate  problems  j  for  the  mc- 

tbod  which  he  employed  in  the  resolution  of  tbesu  pro-jn,en^|,^ 
bicms  has  a  striking  analogy  to  the  present  mode  of  re-  Diophan- 
Rolving  equations  of  tbe  ist  and  2d  degrees.    He  wastns- 
likcwise  the  author  of  thirteen  books  on  arithmetic,  se-  ^ 
vera!  of  which  are  now  lost.    The  works  of  Diopfaantns 
were  honoured  with  a  commentary  by  the  beantifiil  and 
learned  Hypatia,  the  dau^ter  of  Thcon.   Tbe  same  a.  D-  4ra 
fanaticism  which  led  to  the  mnrder  of  this  accomplished 
female  was  probably  tin  canse  that  her  works  ba^'e  not 
descended  to  posterity. 

1$.  Near  tbe  end  of  the  ftmrdi  ccntuxy  of  the  Chris- Matboaa. 
tian  era.  Pappus  of  Alexandria  published  his  mathc-tKalcidlce* 
matical  collections,  nworic  whidi,  besides  many  new  ^^'^ 
propositions  of  his  own,  contains  the  most  valuable  pro- 
ductions  of  ancient  geometry.    Out  of  the  eight  books  a.  D.  4^. 
of  which  this  work  consisted,  two  have  been  lost  j  the 
rest  are  occnpied  with  questions  in  geometry,  astrono- 
my, and  mechanics. 

16.  Uiocles,  whom  we  have  already  had  occasion  toDucoveiM 
mcnticn  as  the  inventor  of  the  cissoid,  discovered  the«fD''c*'* 
solution  of  a  problem  proposed  by  Archimedes,  viz.  to 
cut  a  spbtire  by  a  plane  in  a  nvcn  ratio.  The  solution 
of  Diocles  has  been  conveyed  to  us  by  Eutocius,  who 
wrote  commentaries  on  some  of  tbe  works  of  Archi- 
medes and  ApolloniDB,  A.  D.  52a.  About  the  time 
A  2  of 
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und  Sere-  oS  BiocJi-s  ftourlttlied  Serenus,.  viho  wrote  two  books  on 
nut.         the,  cylituler  and  cooc,  ivliich  nave  been  publisbed  at  the 

end  of  Hallcy's  edition  of  ApoUoniiis.. 
Lnboars  of     I?-  Geometry  was  likewise  indebted  to  FrocIaSf  the 
Tro-^lus.     head  of  the  Flatonic  school  at  Atbeoa,  not  only  from  bis 
A.  D.  500.  patronage  of  men  of  .scicnce,  bat  his  commentary  «n  the 
llnit  book  of  EucUd.    Mathematics  were  also  cultivat- 
by  Marjnus,  the  author  of.  the  Introduction  to  Euclid^a 
l);ita     by  Isidorus  of  MtletiUf  wbo  was  a  disciple  of 
Proclua,  and  .  by.  Hero  the.  younger,  wfaoee  work,  en- 
titled Gcodesia,  eontniiw  the  metbod  of  determioing  the 
'areft  of  a  triangle  from  its  three  sides. 
Dertmc-       18.  While  the  mathematical  scienoes  -were  tlras  fleo- 
tioaortha  rlghing  iu  Greece,  and  were  so  successfully  cultivated 
ul     ^7      phitosopbers  of  the  Alexandrian  school,  their  very 
t«^.       existence  was  threatened  by  one  of  those  great  revolu- 
tions with,  which  the  world  has  been  convulsed.  The 
dreadful  ravages  which  were  committed  by  the  succes- 
sors ef  Mahomet  in  Egypt*  Persia,  and  Syria,  the  de- 
struction of  tlie  Alexandrian  library  by  the  calip|i 
Omar,  and  the  dispersion  of  a  number  of  those  illustrious 
raen  who  had  flocked  to  .Alexandria  as  the  cultivators 
of  science,  gave  a, deadly  blow  to  the  proipress  of  geor 
Bcvival  of  metry.    When  the  fanaticism  of  the  Maoometan  reti- 
■vicncc.     gion,  however,  had.  subsided,  and  the  termination  of 
war  had  turned  the  minds  of  the  Arabs  to  the  pursuits 
of  peace,  the  arts  and  sciences  engaged  their  affcctioo, 
and  they  ,  began  to,  kindle  those  very  intellectual  lights 
which  they  had  so  assiduously  endeavoured  to  extinguish. 
The  works  of  the  Greek  f^eometers  were  studied  with 
care  }  and  the  ^rts  and  sciences  reviving  under  the  aus- 
pices of  the  Arabs,  were  communicated  in  a  more  adr 
vanced  condition  to  the  other  nations  of  the  world. 

19.  The  system  of  arithmetical  notation  at  present 
adopted  in  every  civilized  country,  had  its  origki  amfing 

^D.'j£o.  theArabs.  Theirsystem  of  arithmetic  was  made  known 
to  Europe  by  tb»  famous  Gerbert,  afterwards  Pope  Syl- 
I'ester  II.  who .  travelled  into  Spain  when  it  was  under 
the  dominion  of  that  nation. 

20.  The  invention  of  algebra  has  been  ascribed  to  the 
Arabs  b^  Cardan  and  Wallis,  firom  the  circumstance  of 
their  using  the  words  square^ .  cube,  quadrato-quadra- 
tum,  &C.  instead  of  the  ad,  3d,  4tb,  &c.  powers  as 
employed  by.  Diophantus.  Bat  whatever  truth  there 
way  be  in  this  supposition,  it  appears  that  they  were 
iihte  to  resolve  cubic,  and  even  biquadratic  equations, 
as  there  is  in  the  Leyden  Ubrair,  an  Arabic  MS.  en- 
titled "  The  Algebra  of  Cubic  Equations,  or  the  SoIup 
lion  of  Solid  Problems." 

Progress  of  21.  The  Various  works  of  the  Greek  geometers  were 
the  Arsbi  translated  by  the  Arabs,  and  it  is  through  the  medium 
m  gsomc  ^     ^j^^-j,  that  the  fifth  and  sixth .  books  of 

Apollonius  have  descended  to  our  times.  Mahomet  Ben 
Musa,  tbe  author  of  a  work  on  Plane  and  Spherical 
Figures,  and  Gvber  Ben  Aphla,  who  wi*ote  a  commen- 
tary on  Plato,  gave  a  new  form  to  the  plane  and  spberl- 
-  cal  trigonometry  of  the  ancients.  By  reducing  thu 
theory  of  triangles  to  a  few  propositions,  and  by  substi- 
tuting, instead  of  the  chords  of  dotible  arcs,  the  sines  of 
the  arcs  themselves,  they  simplified  tliis  important liranch 
of  geometry,  and  contributed  greatly  to  the  abridge^ 
nicut  of  astronomical  calculation.  A  treatise  on  the 
art  of  surveying  was  likewise  written  by  Mahomet  of 
Bagdad. 

23.  After  the  destruction  of  tbe  Alttandiian  b<^oo1 


founded  by  Lagus,  one  of  tlio  successors  of  Alexander, 
tbc  dispersed  Greeks  continued  for  a  while  to  cultivate 
their  favourite  sciences,  and  exhibited  tome  marks  of 
that  genius  which  had  inspired  their  forefathers.  The&(aiclt». 
magic  squares  were  invented  by  Moschopulos,  a  disco- i>ulo<'s  d 
very  more  renwriwhle  for  its  ingenuity  than  for  its*^'?" 
pnu^cal  use.  Hie  same  subject  was  afterwards  treated 
by  .Cornelius  Agrippa  in  hu  work  on  occult  phi)ost»- 
phy;  by  Bachet  de  Meziria^  a  learned  algebraist, 
about  tbe  beginniDg  of 'the  I7tn  century,  and  in  later 
times  by  Fremole.de  Bcssi,  M.  Fo^nard  of  Bnuacb, 
fie  la  Hire,  aod-Sanve«r. 

2$.  llie  science  of  pure  mathenatics  advanced  with  Alfcrbn 
a^oubtful  pace  during  the  I3tb,  J4tli,  and  15th  centu- t^uttoc^c 
ries.    The  algebra  of  tbe  Arabians  wan  introduced  >u-i|**j^^ 
to>Italy  by  Leonard  of  Pisa,  who,  in  the  course  of  hisofpjj^ 
commercial  speculations  in  the  east,  bad  considerable  noi,  ti 
intercourse  with  tbe  Arabs.    A  work  on  the  Plani 
Bpliere,  and  ten  books  on  arithmetic,  were  written  by 
Jordanus  Nemorarius.    Tbe  Elemcots  of  Euclid  were  A.  D.  la 
translated  by  Campanus  of  Novara.    A  work  on  alge-A.l>.  la 
bra,  entitled  Summa  de  Arithmetical  Gcom-  irta^  JPro- 
porttotie  ct  PmportionaHtatef  was  published  by  Lucas 
Paceioli ;  and  bbout  the  sane  tine  appeared  RegitHnon- 
t«nus*s  treatise  on  trigonometry,  which  contains  tbe  me- 
thod of  resolving  spherical  triangles  in  general,  wbeaA.!).  m 
tbe  three  angles  or  three  sides  are  known. 

24.  During  the  ifith  century,  algebra  and  geometry 
advanced  viith  rarity,  and  received  many  new  disco- 
veries from  the  Italian  pbiIose|^rs.  The  formula  for  A,D.  i( 
the  solution  of  equations  of  the  third  degree  was  dis-^*^ 
covered  by  Scipio  Ferri  professor  of  mathematics  at 
Bologna,  and  perhaps  by  Nicholas  Tartalea  of  Brescia  i 
and  equations  of  the  fourth  order  were  resolved  by 
I«e«is  Ferrari,  the  disciple  of  Hieron^rous  Cardan  oif 
Bononia.  Tbis  last  mathematician  published  nine  books 
of  arithmetic  in  153^  >  and  in  1545,  he  added  a  tenth, 
containing  the  doctrine  of  cubic  equations  which  he  had 
received  in  secrecy  from  Taitaln,  hot  which  he  had 
ao  improved  as  to  render  them  in  some  measure  his  own. 
The  common  rule  for  solving  cubic  equations  atiU  goes 
by  the  name  of  Cardan's  Rwe. 

35.  The  ineducible  case  in  cubic  equatiws  was  BUc-Durovr 
cessfiUly  illustrated  by  Raphael  BomU-lli  of  Bologna.  ^Boml 
He  has  shown  in  bis  algebra,  what  was  then  considcred^j^ 
as  a  paradox,  that  the  parts  of  the  formula  which  repre- 
sents each  root  in  the  irreducible  case,  form,  when  taken 
together,  a  real  result ;  but  the  paradox  vanished  when 
it  was  seen  from  the  demonstration  of  Bombclli  that  tbe 
ima^naiy  quantities  contained  in  the  two  numbers  of 
the  formula  necessarily  destroyed  each  otlter  by  tht-ir 
opposite  signs.    Ahout  this  tune  Maurolyciis,  a  Sicl-Labovn 
lian  mathematician,  discovered  the  method  of  summing  Mtturolj 
vp  several  serieses  of  numbers,  such  as  the  series  i,  2,^^ 
3,  4,  &c.  i  1,  4,  9,  16,  &c.  and  the  series  of  '"""g^-SiS  15 
lar  numbers,  i,  3,  6,  10,  15,  21,.  &c. 

26.  The  science  of  analysis  Is  under  great  obligations  Ditcove 
to  Francis  Vieta,  a  native  of  France.    He  introducedof  Victa 
the  present  mode  of  notation,  called  Hterai,  by  ^™P^*iy~5||'^ 
ing  the  Jcttcn-  of  Uie  alphabet  to  rcprcsenl  indefinite  ^"'^ 
raven  quantities  }  and  we  arc  also  indebted  to  him  fur 
uie  method  of  transfimning  one  eqtiation  into  another, 
whose  roots  are  greater  or  less  than  those  of  the  origi- 
nal equation  by  a  nven  quantity  j  for  the  method  oC 
multiplying  or  diTiding  their  roots  Irjr  any  given  num- 
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Ver,  of  dcprivlDg  equadona  of  tlie  secood  term,  and  of 
freeing  them  from  fractienal  coefficients.    The  method 
Tvhlch  he  has  given  for  resolving  equations  of  the  third 
and  fourth  degree  is  also  new  aad  ingenious,  and  bis 
ntode  of  obtaining  an  approximate  solution  of  equations 
of  every  order  is  entitled  to  still  higher  praise.  We 
are  also  indehted  to  Vieta  for  the  theory  of  angular 
sections,  the  ohjcct  of  which  is  to  find  the  general  ex- 
prcaaiana  of  the  chords  or  sines  for  a  scries  of  arcs  that 
are  multiples  of  each  other. 
tigaii^m.    ^7*  While  analysis  was  making  such  progress  on  the 
kiotrd  br  continent,  Banm  Napier  of  Merchiston  in  Scotluid  waB 
ImaNa-  hringing  to  perfection  his  iUustriont  discovery  of  theib- 
bn  ICO.  S''^^^*  *  f>^  of  artificial  nombers,  by  which  tlie  most 
Oicii^i;.  f^ous  operations  in  mnltiplication  and  division  may  he 
performed  merely  by  addition  and  subtraction.  This 
discovery  was  published  at  Edinburgh  in  1614  in  his 
work  entitled  LogaritAmorum  Cationt'a  JJescriptio,  seu 
AritAmetica  Supputationvm  Mirabilis  Abbrcviado.  It 
is  well  known  that  there  is  such  a  correspondence  be- 
tween every  arithmetical  and  geometrical  progression, 

viz.  '*   ^»   I'  f    -J*  /♦  I  that  any  terms  of 

li,   2,  4,   8,  16,  32,  64.  i  ^ 

the  geometrical  progression  may  be  multiplied  or  divided 
hj  merely  adding  or  subtracting  the  corresponding 
tenns  of  the  arithmetical  progression  f  thus  the  product 
of  four  and  ei^bt  may  be  found  by  taking  the  sum  f>i 
the  correspoodiog  terms  in  the  arithmetical  progKflsionf 
viz.  2  and  3,  for  their  sum  5  jMiintB  out  32  as  the  pro- 
duct ofi4  and  8.  The  numbers  o,  i,  2,  3,  &c.  are 
therefore  the  logarithms  of  i,  2,  4,  8,  &c.  The 
choice  of  the  two  pn^n^Ions  being  altogether  arbi- 
trary. Baron  Napier  took  the  arithmetical  pn^ession 
which  we  have  given  above,  and  made  the  term  o  cor, 
respond  with  the  unit  of  the  geometrical  progression, 
i^ch  he  regulated  in  such  a  manner  that  when  its 
terms  are  represented  by  the  abscissae  of  an  equilateral 
hyperbola  in  which  the  first  absciss  and  the  first  <»di- 
Date  are  each  equal  to  i,  the  logarithms  are  represent* 
TaUei  tt  ^  '7  the  hyperbolic  spaces.  In  consequence,  however) 
hpritibM'nf  the  inconvenience  of  this  geometrical  p^gression, 
c^EMted  Baron  Napier,  after  consulting  upon  the  subject  with 
J^^^  Henry  Briggs  of  Gresham  CftllegCf  substitnted  the  de- 
cuple  progression,  z,  10,  100,  1000,  of  which  o,  i,  a, 
3,  4,  &c  are  the  logarithmsu.  Nothing  new  remained 
but  to  construct  tables  of  logarithms,  by  finding  the  lo- 
garithms of  the  intermediate  numbers  between  the  terms 
LDl  tCiS.  '^^  decuple  progression.  Napier,  however,  died  be- 
fore he  was  able  to  calculate  these  tables  ;  but  bis  loss 
was  in  some  measure  supplied  by  Mr  Briggs,  nhoapplied 
himself  with  zeal  to  this  arduous  task,  and  published  in 
i6sB  a  table  of  the  logarithms  of  all  numbers  from  i  to 
1000.  In  1624  he  published  another- table  centaining 
the  logaritfams  from  1000  to  20,000,  and  from  90,000 
to  100,006.  The  defects  in  Brig^^s  tables  were  filled 
^  np  by  his  friends  Gellibrand  and  HadriaB  Vlacq,  who 

abo  poUishcd  new  taUes  conUuning  the  logarithiBB  o£ 
uaes,  tangents,  &<u  for  go  degrees. 
>Hcow«es  ^°™8  Napier  and  Briggs  were 

r  Hanwe  ^eing  bonmr  to  their  country  by  completing  tb^  systen 
In  i^6c  of  logarithms,  algebra  was  making  great  progress  in 
lisd  itfai.  the  hands  of  our  countryman  Harriot..   His  Artis  ana- 
lytictiE  Praxis^  which.appeared  in  1620,  contains,  along 
with  the  discoveries  of  its  author,  a  complete  view  of 
tbe  sti^  of.  dgelva.   He  simplified  the  notation  ^ 
3.- 
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substituting  f  mall  letU-rs  instead  of  the  capitals  introdu- 
ced by  Vieta ;  acd  be  was  the  first  who  showed  that 
evci-y  equation  beyond  the  first  degree  may  be  consider- 
ed as  produced  by  the  multiplication  of  as  many  simple 
equations  as  there  are  units  in  tbe  exponent  of  tbe  high- 
est power  of  the  unknown  quantity.  From  this  he  de- 
duced the  relation  wbich  exists  betw.cn  tbe  roots  of 
an  equation,  and  the  coefficients  of  the  terms  of  which 
it  consists. 

29.  About  the  same  ttme,a  foreign  author  named  Fer-Femef  first 
nel,  physician  to  King  Henry  11.  of  France,  had  thegi^" 
merit  of  being  the  fimt  who  gave  the  measure  of  tbc^"^^,^**^' 
earth.   By  reckoning  the  number  of  tuns  made  by  a 
coach^wbcel*  fiwn  Aiqiensto  Pariii,  tiU  the  altitude  of 

'the  pole  star  was  increased  one  degree,  be  estimated  the 
length  of  a  degi-ec  of  the  meridian  to  be  56,746  toises, 
which  is  wondei'fully  near  the  truth.  He  also  wrote  a 
work  on  matbcmatici,  entitled  De  Proportionihus.— 
About  this  time  it  was  shown  by  Peter  Metius,  a  Gcr-  Mf  lius 
man  mathematician,  that  if  the  diameter  of  a  circle  be  fiutls 
113,  its  circumference  will  be  355.  This  result,  so 
very  near  the  truth,  and  expressed  in  fiS"*****-!]^  S^i,- 

has  preserved  the  name  of  its  author.  diameter 

30.  The  jicxt  author,  whose  labours  claim  our  atten-uuicimun- 
tiou,  is  the  illustrious  Descartes.    We  do  not  allude  tofereuoeofa 
those  wild  and  ingenious  speculations  by  which  this*^"''^'^- 
Xdiilosopber  endeavoured  to  explain  the  celestial  pbeno-^^*'*'^ 
mena;  bnt  to  these  great -dtscoveries with  which  he  en* 

richiiid  the  kindfied  sciences  of  a^^hra  and  geometry,  aigcbra. 
He  introduced  the  present  method  of  marking  the  hom  1596. 
powers  of  any  quantity  by  numerical  exponents.    He  'DixA  1,650. 
first  explained  the -use  of  negative  roots  inequations, 
and  showed  that  they  are  as  real  and  useful  as  positive 
roots,,  tbe  only  'difference  between  them  being  founded  . 
en  tbe  different  manner  in  which  the  corresponding 
quantities  are  considered.    He  pointed  out  the  method  ' 
of  finding  the  number  of  positive  and -negative  roots  in 
any  equation  where  the  roots  ere  real;  and  developed 
the  method  of  indeteiminates  which  Vieta  had  obscure- 
ly hinted  at. 

31.  Though  SegiomootsnuB,  Tartalea,  andBombelli, 
had  resolved  several  geometrical  prtriilems  by  means  of 
algebra,  yet  the  general  method  of  applyinggeometry 

to  alget^  was  first  given  by  Vieta.   It  is  to  I&scartes,  exiend^^ 
however,  that  we  are  indebted  for  the  faeaotifiil  and  ex-  tfac  applies, 
tensive  use  which  he  made  of  his  discovery.    His  mc-'tloaofal- 
thod  of  representing  tbe  nature  of  curve  lines  by  cqua-E*'"**'* 
tions,  and  of  arranging  tliem  in  difiierent  orders  accord-  E*™**'-* 
ing  to  the  equations  which  distinguished  them,  opened 
a  vast  field  of  inquiry  to  subsequent  mathematicians  $ 
and' his  methods  of  constructing  curves  of  double  cur- 
vature, and  of  drawing  tangents  to  curve  lines,  have 
contributed  much  to  the  progress  of  geometry.  The 
inverse  method  of  tangents,  which  it  was  reserved  for 
the  fluxionary  calculus  to  bring  to  perfection,  oisi^nated 
at  tbifl  time  in  a  problem  whidh  Florimundos  de  Beaone 
proposed  to  Descartes.   It  was  relied  to  constxuct  a^  q,  j^^, 
curve  in  wbich  the  ratio  of  the  ordinate  and  suhtaqgent 
should  be  the  same  as  that  of  a  given  lue  to  tha  fm- 
tion  of  tbe  ordinate  included  between  the  curve  and  a 
line  inclined  at  a  given  anj^e.    The  curve  was  con* 
structed  by  Descartes,  and  several  of  its  pn^rties  de- 
tected, but  he  was  unable  to  accompli^  tbe  complete^!),  ^^^g^ 
solution  of  the  problem.  These  discovaries  of  Descartes 
were  studied  Mid  improved  fay  his  snccessera,  among^ 
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whom  vto  may  nonilier  the  ccklirated  Hudde,  who 
publislicd  in  Scbooteo^s  commeDtan'  on  the  geometry  of 
l>cacarte9,  an  excellent  method  of  determining  if  an 
equation  of  aoy  order  contniiLs  several  tqual  roots,  and 
of  discovering  the  rooti  ivhich  it  contains. 
DiKO-  32.  'II1C  celebrated  Pascal,  who  was  eqaallf  distin- 

vericB  of    guiiibcd  by  bis  literary  aud  his  BciuntiBc  acquirementa, 
Bwa^iS     extended  the  boundariea  of  aoalyitis  by  the  invention  of 
1^  i^IjI  liis  aritfametical  triangle.    Uy  means  of  arbitrary  num- 
*     ~  bers  placed  at  the  vertex  of  the  tiiangle,  he  forms  all 
the  figarate  numbers  in  saccessimi,  imd  determines  the 
ntio  between  the  numbers  of  any  tvo  cases,  and  the  t«- 
rioQS  sums  resDhio^  from  the  ftddltioa  of  all  the  nam  bers 
of  one  nnk  taken  in  any  possible  direction.   This  in- 
genious invention  gave  rue  to  the  calculation  of  proba-' 
kilities  in  the  theory  of  games  of  chance,  and  ttHined 
the  foundation  of  an  excellent  treatise  of  Hnygena,  en- 
titled Dc  Ratiociniit  in  Lttdo  Alcet^  published  in  1657. 
Disco-  33-  Several  curions  properties  of  numbers  were  at  the 

Tcrin  of    same  time  discovered  by  Fermat  at  Toulouse.    In  the 
I'ermat     theory  of  prime  numbers,  particularly,  which  had  first 
iltf"*^"  C(">Bi^i^      Kiatosthenes,  Fermat  made  great 
disfwveries  j  and  m  the  doctrine  of  indeterminate  pro- 
Uenis,  he  seems  to  have  been  deeply  versed,  having  re^ 
poblidied  the  arithmetic  of  Sii^ihantiM,  and  enriched  it 
with  many  valu^le  notes  of  bis  own.    He  invented 
tbo  method  of  discovering  the  maximu  and  tmnima  of 
variiUile  quantities  whi(£  serves  to  determine  the  tan- 
gents of  geometrical  cnrves,  and  paved  the  way  for  the 
uventum  of  the  floxionary  calcnlns. 
Cankirt      34.  Another  step  towwds  the  discovery  of  fluxions 
nwtlMd  of  was  at  tfais  time  made  by  Cavaleri  in  bis  geometry  of 
j^mibks.  j„jjyjg||j|^.  In  this  work,  wliicbwas  published  in  1635, 
'  its  author  supposes  every  plane  surface  to  consist  of  an 

infinite  number  of  planes  j  and  be  lajrs  it  down  as  an 
axiom,  that  these  infinite  sums  of  lines  and  surfaces  have 
the  same  ratia  when  compared  with  tbe  unit  in  each 
case  as  the  eiqieriifMS  and  solids  to  be  measured.  This 
ingenioos  medwd  was  employed  by  Cavaleri  in  the 
quadrature  of  the  conic  sectioos,  and  in  the  cnrvmtnre  of 
wdids  genemted  by  their  KVolnUon ;  and  in  order  to 
prove  the  accuracy  of  bis  tbemry,  he  deduced  the  sanw 
results  fmn  different  principles. 
Tbe  ume  35.  Problems  of  a  similar  kind  had  been  solved  by 
<»|Q*^'  di*-  Fermat  and  Descartes,  and  now  occuined  the  attention 
^J^^  of  Koberval.  Hie  hitler  of  these  mathematicians  began 
his  investigatitm  of  this  subject  about  a  year  before  the 
puUication  of  Cavaleri^a  work,  and  tbe  methods  which 
both  of  them  employed  were  so  fa|-  the  same  u  to  be 
ibnnded  on  the  principles  of  indivisibles.  In  the  mode, 
however,  which  Rober\'al  adopted,  planes  and  solids 
were  considered  as  composed  of  an  infinite  number  of 
tectan^es,  whose  altitudes  and  tbe  thickness  of  their 
sections  were  infinitely  smalL^By  means  of  this  method, 
Boberval  detenuioed  tiie  area  of  the  cycloid,  the  cen- 
tre of  gravity  of  thia  area,  and  the  stdids  formed  by  its 
revoliitioa  im  its  axis  and  base.  He  also  invented  a 
general  method  for  tangents,  similar  in  metaphysical 
^tnci^es  to  that  of  fltuions,  and  ^|dicable  .both  to 
mechwiical  and  gemnetrical  curves.  By  means  of  this, 
lie  detennined  the  tangents  of  the  cycloid ;  but  therp 
wen  some  curves  which  resisted  its  ^plication,  Con- 
aidering  every  curve  to  be  generated  by  tbe  motion  of  a 
pmnt,  Koberval  regaided  this  point  as  acted  upon  at 
evdy  instant  with  two  velocities  ascertained  from  tbe 
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nature  of  the  curve.  He  conntmetcd  a  parallelogram 
having  its  sides  in  the  same  ratio  as  the  two  velocities  -, 
and  be  assumes  as  a  principle,  that  the  direction  of  the 
tangent  must  fall  on  the  diagonal,  the  position  of  wbidi 
being  ascertaiaed,  gives  the  position  of  the  tangent. 

36.  In  1644,  solutions  of  the  cycloidal  ^blems  for-Labonn 
merly  resoK-cd  by  Koben  al  were  published  by  Torricelli  Toniud 
as  invented  by  himself.  The  demonstrations  of  Koberval  ^^44- 
had  been  transmitted  to  Galileo  the  pareceptor  of  Torri- 
celli, and  had  also  been  published  in  1637  in  Mersen- 
msTs  Univerial  Hamumy.  The-Italian  j^ilosopherwas 
consequently  accused  «  plaeiarimi  by  Kobenal,  and 

the  charge  so  deeply  affectedlus  mind  as  to  faring  him 
pmnatimiy  to  the  grave.  It  is  ohvioua,  however, 
mm  the  demonstrations  of  TorricelU,  that  be  had  never 
seen  those  of  Kidierval,  and  that  he  was  far  from  merit- 
ing that  cruel  accusation  which  deprived  science  of  one 
of  its  brightest  ornaments. 

37.  The  cycloid  having  attracted  tbe  notice  of  'geo-Fwtber 
meters  from  the  number  and  singularity  of  its  properties,  ditcoTM 
tbe  celebrated  Pascal  proposed  to  them  a  variety  of  new^'*^ 
problems  reUtii-e  to  this  curve,  and  oficred  prizes  for 
tbclr  solution,    l^pse  proldems  required  the  area  of  any 
cycloidal  segment,  the  centre  of  gravity  of  that  segment, 

the  solids,  and  the  centres  of  gravity  m  the  solids,  which 
are  generated  liilur  by  a  whole  revolntkm,  a  half  or  a 
quarter  of  a  revolution  of  this  segment  round  an  abscissa 
cv  an  ordinate.  The  resolution  of  these  proUems  was 
attempted  by  Hnygens,  Sluze,  Sir  Christopher  Wren, 
Fennat,  ana  Kobcr\'al.  Sluxe  discovered  an  ingenious 
method  of  finding  the  area  iMf  the  cur\-e.  Huygcns 
squared  the  segment  comprised  between  tbe  vertex,  and 
as  far  as  a  fourth  of  the  diameter  of  tbe  generating 
circle}  and  Sir  Christopher  Wren  ascertained  the  length 
of  the  cycloidal  arc  included  between  the  vertex  and 
the  ordinate,  tbe  centre  of  gravity  of  this  arc,  and  the 
surfaces  of  tbe  solids  generated  during  its  revolution. 
Iliese  attempts  were  not  considered  by  their  aotbars  aa 
solutions  of  Pascars  problems,  and  therefore  they  did 
not  lay  claim  to  his  priu.  Our  countryman  WalHs, 
however,  and  Lallouerc  a  Jesuit,  ^ve  in  a  eolation  of 
an  the  pnrftlems,  and  thought  tiicmselves  entitled  to 
the  pnmered  reward.  In  the  methods  employed  by 
these  matbematiciaiis,  Pascal  detected  several  sources 
of  error  j  and  it  was  reserved  for  that  great  gmius  to 
furnish  a  complete  solution  of  his  own  problems.  Ex- 
tending his  investigations  to  curtate  and  prolate  cycloids, 
be  proved  that  the  length  of  these  curves  depends  on 
the  rectification  of  the  ellipse,  and  assigned  in  each  case 
the  axis  of  the  ellipse.  From  this  method  he  deduced 
this  cnrioiu  theorem,  that  if  two  cycloids,  the  one  cflrtate 
and  the  other  prolate,  be  such,  that  tbe  base  of  the  one 
is  equal  to  the  circnmference  of  .the  circle  by  which  the 
other  is  generated,  the  length  of  these  two  cycloids  will 
be  equal. 

'  38.  While  these  discoveries  were  making  on  tbe  con-  labMn 
tinent,  tbe  friends  of  science  in  Britain  were  actively  Waliia. 
employed  in  ^omoting  its  advancement.    In  1655,  *^55' 
Wallis  pnblished  his  Aritftmetiea  Infintlorvm,  n  work  of 
great  genius.    He  attempted  to  determine  by  the  sum- 
mation of  Infinite  series,  the  quadrature  of  curves,  andj^g,, 
the  curvature  of  solids,  subjects  which  were  afterwards 
investigated  in  a  dil&rent  manner  by  Isbmacl  Bullial- 
dos.    By  Wallis's  method,  curves  were  squared  when 
their  ordinates  are  expressed  by  one  term,  nnd  when 
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tbcir  ordlnati'S  were  complex  quantities  raised  to  en- 
tire and  positive  powcrSf  these  ordiaates  were  resolved 
into  series,  of  which  each  term  is  a  monomial.  ^Yallia 
attempted  to  extend  bis  theory  to  curves  whose  ordi- 
nate were  comj^ex  and  radical,  by  attempting  to  in- 
terpolate the  aeries  of  the  former  kind  with  a  new  se- 
ries 'f  but  be  was  nnsacccssful. 
Dunmrin  It  was  left  to  Newton  toremove  this  di£Bculty4  Ue 
•f  Ncwtoa.  solved  the  pnAlen  in  a  more  direct  and  simple  Eunner 
by  tbeaid  of  bis  new  fnrmnlafiir  expanding  into  an  ia- 
wiitoseriesany  power  of  a  binomial,  whether  its  oxpment 
was  positive  or  negative,  an  integer  or  a  fraction.  Al- 
gebra is  also  indeUcd  to  this  illustrious  mathematician 
for  a  simple  and  extensive  method  of  resolving  an  equa- 
tion into  commensurable  &ctors}  fora  method  of  summing 
up  the  powers  of  the  roots  of  an  equation,  of  extracting 
the  roots  of  quantities  partly  commensurable,  and  partly 
incomroeosurablc,  and  of  finding  by  approximation  tho 
roots  of  literal  and  numerical  equations  of  all  orders. 

40.  About  this  time,  AVilliam  Lord  Brooncker,  in  at- 
tempting to  demonstrate  an  expression  of  AVallis  on  the 
magnitude  of  the  circle,  discovered  the  theory  of  con- 

  tinned  fractions.    AVhcn  an  urreducible  fraction  is  ex- 

Bm  tffao.  pressed  fay  nombcrs  too  great  and  complicated  to  be 
INel  i6$4.  easily  employed  by  the  analyst,  the  method  of  Iisitt 
Ilrennck«r  emdiles  us  to  substitute  aa  eipressiMi  much 
.man  simple  and  nearly  equivalent.  This  tfacoiy, 
which  enable;  us  to  &od  a  very  accurate  rclatira  bc^ 
tween  the  diameter  and  circumference  of  the  circle, 
was  em|doyed  by  Huygeos  *  in  the  calculation  of  bis 
planetary  automaton,  for  representing  the  motions  of 
M.  mA  the  solar  system,  and  was  enlarged  and  improved  by 
other  celebrated  geometers.  Lord  Brooncker  had  like- 
wise the  merit  of  discovering  an  infinite  series  t,o  repre- 
sent the  area  of  the  hvpcrbola.  'llie  same  discovery 
was  made  by  Nicholas  iMereator,  who  pnblished  it  in 
his  Logorit/imotfcAnia  in  1668. 

 of  4i.Tbe8nbjectofinfinitescriesrec«vedconsidcnble 

James  Gic- addition  from  Mr  JmnesGfcgory.  lie  was  the  first  who 
^■7*  the  tas^at  and  secant  in  terms  of  the  arc,  and, 

UTeisely,  the  arc  in  terms  of  the  tangent  and  secant. 

coastrnetod  scries  for  findini;  directly  the  logarithm 
of  the  tangent  and  secant  from  the  value  of  the  arc,  and 
the  logarithm  of  tlie  arc  from  that  of  the  tangent  and 
secant  >  and  he  applied  this  theory  of  infinite  series  to 
the  rectification  of  the  ellipsis  and  hyperbola. 
Laboon  of     42.  The  diQcrcotial  tr!aii|^e  invented  by  the  learned 
Dr  Bwrow,  Dj.  Barrow,  for  drawing  tangents  to  corves,  may  be  rc- 
.  gnrded  as  another  contribution  towards  the  invention  of 
flttzions.    This  triangle  has  for  its  sides  the  element  of 
the  corrc  and  tlmse  of  the  absciss  and  m^inatc,  and 
tbose  sides  are  treated  as  quantities  infinitely  small, 
ncory  of      43.  Tlw  doctrine  of  evolotca  had  been  slightly  tencIwA 
cTOlnrsdi».||pM  by  Apolknius.    It  remained,  however,  fiir  Uw 
illostrions  Huygcns  to  bring  it  to  perfection.  His 
theory  of  erolutea  is  cootaincd  in  Us  Son/egtttm  OictA 
laloriumif  published  in  1673,  and  way  he  regarded  as 
one  of  the  finest  discovrries  in  gCMaetry.    n  hen  any 
curve  is  given,  Hiiygens  has  pointed  oot  the  method  of 
coDstroc^ng  a  second  curve,  by  draviog  a  series  of  per- 
pendiculars to  the  first,  which  are  tangents  to  the  se- 
cond }  and  of  fioflil^;  the  first  curve  fimm  the  second. 
From  this  prmcipje  hie  deduces  several  thcoresss  on  the 
rutificatioa  of  curves  j  and  that  venwckablc  property 
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of  tlic  cycloid,  in  which  an  equal  and  similar  cycloid  ii 
produced  by  evolution. 

44.  In  contemplating  the  progress  of  analysis  from  Historr  oT 
the  beginning  of  tlie  17th  century,  to  the  invention  ©f  t**^"*^*"** 
fluxioQs,  we  cannot  fail  to  perceive  the  pryiciples  of^^^^ 
that  calculus  gradtuJIy  onfdding  themselves  to  view, 
llie  hmnan  mind  seemed  to  advance  with  rapidity  to- 
wards that  great  discovery  ;  and  it  is  by  no  means  un- 
likely that  it  wottld  soon  have  arrived  at  the  doctrine  of 
fluxions,  even  if  the  superior  geoins  of  Newton  had  not 
accelerated  its  progreiis.  In  Cavalerinii's  Gcometria 
jMdivin'Mfatfij  we  perceive  the  germ  of  tbc  infinitesi- 
mal calculus  J  and  the  method  of  Bobcrval  for  finding 
tbe  tangents  of  curves,  bears  a  striking  analogy  to  the 
'metaphysics  of  tbc  fluxionary  calculus.  It  was  the 
glory  of  Newton,  however,  to  invent  and  illustrate  the 
method  of  fluxions ;  and  the  obscure  hints  which  he  re- 
ceived from  preceding  mathematicians,  do  not  in  tbe 
least  detract  from  the  merit  of  our  illostrions  couotry- 
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man. 

45.  On  the  claims  of  Leibnitz  as  a  second  inventor  G^neial  i*. 
of  fluxions,  and  tbe  iUib^al  viidence  with  which  they  mariu  on 
have  been  urged  by  foreign  mathematicians,  we  would  ^  dicpnte 
wish  to  spttk  wjtb  delicaey  and  moderation.  Who  that 

can  appreciate  tfao  discoveries  of  that  cclebrated  mathe-  ^ 
mattciftn,  oris  acquaaated  with  that  penetrating  senilis nlu. 
which  threw  light  on  every  department  of  Human 
knowledge,  would  willingly  stain  his  memory  with  an 
ungracious  imputation?  l*he  accusation  of  plagiarism 
is  one  of  those  tharges  which  it  is  difficult  either  to 
substantiate  or  repel,  and  when  directed  against  a  great 
man,  ought  never,  witboot  the  clearest  evidence,  to  be 
wantonly  preferred  or  willingly  received.  If  f^iaritablo 
sentiments  are  ever  to  be  entertained  towards  others^— 
to  what  class  of  beings  should  they  be  more  cheerfully 
cxtoided  than  to  those  who  have  been  tbe  ranamcnts  of 
bomnn  nature  ?  If  society  has  a^ed  to  re^d  as  sa- 
cred the  failings  and  excentricities  of  gcmus,— when  ' 
mgfat  that  re^'erenec  to  be  more  strcm^ly  excited  than 
when  we  are  passing  judgment  on  its  mightiest  cfibrta  ? 
Inquirice  into  the  motives  and  actions  of  the  kamed 
oi^t  never  to  be  wantonly  indulged.  VThen  tbe  ho- 
nour of  onr  country,  or  tbe  character  of  an  individual, 
requires  such  an  investigation,  a  regard  to  truth,  and 
a  contempt  of  national  prejudice,  should  guide  the  in- 
quiry.—We  should  proceed  with  delicacy  and  forbear- 
ance.—We  should  tread  lightly  even  on  tbe  ashes  of 
genius.  It  is  not  uncommon  to  witness  tbe  indulgence 
of  malicions  pleasure,  in  detracting  firmn  the  oserits  of  a 
distinguished  character.  The  assailant  raises  himself 
for  a  while  to  the  level  of  bis  coemy,  and  acquires 
glory  by  Jua  Cdl,  But  let  him  remendier  that  the  lau- 
rels thus  won  cannot  Aouriiih  long.  The  same  public 
^nion  wfaidi  confeixed  tfacm  will  tear  thorn  frnn  hia 
brow,  and  conrign  tbe  acaiser  to  that  infamy  fran 
which  the  brightest  abilities  will  be  iosnfficient  to  raise 
him.  The  consequences  of  such  conduct  hare  been 
seen  in  the  £iJl  of  Torricelli.  It  was  the  charges  of 
plagiarism,  preferred  by  Boberval,  that  hurried  this 
young  and  accomplMbed  ^iloeo^wr  to  an  early 
gravr. 

46.  We  have  been  led  intotbese  observations  by  study- 
ing the  dispute  between  the  followers  of  Newton  and 
LcibnitB.    Tbe  claims  of  the  ^titdi,  as  well  as  those  of 
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the  foreign  matheimtHiiaQB,  have  nodoobtedly  been  too 
liigli }  and  victory  raUierthan  truth  seems  to  have  been 
'   the.  object  of  contest.    Even  the  name  of  Newton  bus 
not  escaped  from  serions  imputations.    The  immensity 
of  the  st«^e  for  wbich  thc  different  parties  contended, 
may  perlups  justify  the  commencement  of  the  dispute  j 
and  the  brilliancy  of  the  talenU  that  were  called  into 
action,  mayleavc  us  no  cause  to  regret  its  continuance 
But  nothing  can  reconcile  us  to  those  personal  animosi- 
ties in  which  the  good  sense  and  temper  of  philosophy 
arc  lost,  and  that  violence'  of -literary  warfare  where  sci- 
ence can  gain  nothing  in  the  combat. — In  giving  an 
account,  therefore,  of  that  interesting  dispute,  we 
merely  ;gtve  a  brief  view  of  the  facts  that  relate  to  the 
discovery  of  the  higher  calculus,  and  make  a  few  ob-  ' 
servations  on  the  conclusions  to  which  they  lead. 
Newton       47*  1°     7^^'  1669,  a-paper  of  Sir  Isuc  Newton^s, 
jmhlishes    entitled  De  aHolysiper  eyuatmieM  mimero  tenmnonim 
a  tract  con-  infim'tas,  was  communicated  by  Dr  Bamw  to  Mr  Col- 
'riUlMe^oV''**'  secretaries  of  the  Royal  Society.  In 

ta^a^"*  ^■^^^  paper  the  author  points  out  a  new  method  of  squar- 
ing curves,  both  when  the  expression  of  the  ordinate  is 
'  a  rational  quantity,  and  when  it  contains  complex  ra- 
dicals, by  evolving  the  exfiression  of  the  ordinate  into 
an  infinite  number  of  simple  terms  by  means  of  the  bino- 
■  mial  tlieorem.    In  a  letter  from  Newton  to  Collins, 
dated  December  10.  1672,  there  is  contained  a  method 
of  drawing  tan|;cnt5  to  curve  Hoes,  withoot  being  ob- 
structed by  radicals }  and  in  both  these  works,  an  ac- 
count of  which  was  circulated  on  the  continent  by  the 
secretaries  of  the  Royal  Society,  the  principles  of  the 
'  flnxional  calcnlas  are  plainly  exbilnted  ;  and  it  is  tin 
opinion  of  all  die-dispotants,  that  those  works  at  least 
prove,  that  Newton  must  faftve  been  acquainted  with 
the  method  of  fluxions  when  he  composed  them. 

48.  Leibnitz  came,  to  London  in  1673,  and  thouj^ 
there  is  no  direct  evidence  that  he  saw  Newton's  paper 
•De  Anaiysiper  Equatwnes^  &c.  yet  it  is  certain  tliat  he 
had  seen  Sir  Isaac^s  letter  to  Collins  of  1672 ;  and  it  is 
highly  improbable  that  such  a  man  as  lieibnitz  should 
liave  been  ignorant  of  a^paper  of  Newtoo*8  which  had 
been  four  years  in  the  possession  of  the  public,  and 
which  contained  dlscassioos  at  that  time  interesting  to 
every  niatbefnatician. 
_^  49.  A  letter  from  Newton  to  Oldenburg,  one  of  the 

il^TO^'  secretaries  of  >the  Royal  Society,  dated  Oct^ier  24. 
tween  2676,  was  communicated*  to  lieibnitz.  This  letter 
jjcibnitz  contains  several  theorems  without  the  demonstrations, 
and  Olden.  a„  founded  on  the  method  of  fluxions,  and 

merely  states  that  they  result  ,  from  the  solutioa  of  a 
general  problem.  Tlie  enunciation  of  this  problem  he 
expresses  in  a  cypher,  the  meaning  of  which  was,  An 
equation  containioff  any  number  of  flowing  quantities 
being  given,  to  finJ  the  flnxions,  and  inversely.  In  re- 
ply to  this  communication,  Leibnitz  transmitted  a  let- 
ter to  Oldenburg,  dated  June  21.  1677,  where- he  ex- 
plains the  nature  of  the  differential  calculus,  and  af- 
firms, that  he  had  long  employed  it  for  drawing  tan- 
gents to  curve  lines. 

50.  The  cttETespondence  between  Leibnitz  and  01- 
l^ibniu  ^nijurg  having  been  broken  off  by  the  deaUi  of  the 
■  ^'e^nt  *a"er,  Leibnitz  published  tn  the  Acta  ZrwUt,  L^.  for 
^Uw  diffe.  October  1684,  the  principles  of  the  new  analysis,  under 
rmiial  caUthe  title  of  Nova  Mcthodua  pro  maxtmit  et  minimis, 
euhii.       ftcmquc  tangcntibiUj  qtue  nec  fracUu,  nec  irmtionaka 


quantitates  moraiar,  et  tfygulare  pro  tAur  caUuktt, 
This  paper  contains  the  method  of  dwerencing  simple, 
fractional,  and  radical  quantities,  and  the  application 
of  the  calculus  to  the  solution  of  some  physical  uid  geo- 
metrical problems.  In  1685,  he  likewise  published  two 
small  pamphlets  on  the  quadrature  of  curves,  contain- 
ing the  principles  of  the  Calculus  Sumnua&riuSf  or  the 
Inverse  Alet/iod  of  Fhixwm  ;  and  in  i<S86  there  appear- 
ed another  tract  by  the  same  author,  On  iAe  Recort' 
dite  Geometry,  ami  the  Analyns  of  In^vmbles  aad  la- 
JimteSf  containing  the  fanduienUl  nde  of  the  integral 
calctdus. 

5it  Towards  the  close  of  the  year  1686,  Sir  Isaac  Newton 
Newton  gave  to  the  world  his  illustrious  wivk  entitled  P^^^jf^ 
Pitthtopkue  Naturals  Pnm^  HathemiUka.  Some^!^ 
•f  the  most  difficult  problems  in  this  woik  are  founded 
on  the  fluxiona)  calculus  ;  and  it  is  allowed  by  Rossot, 
ane  of  the  defenders  of  Leibnitz,  that  matbematicians 
did  Newton  the  justice  to  acknowledge,  that  at  the 
period  when  his  Principia  was  published,  he  was  master 
of  .the  method  of  fluxions  to  a  high  degree,  at  least  with 
respect  to  that  part  whif;h  concerns  t^e  quadrature  of 
curves.**  The  claim  of  Leibnitz,  as  a  separate  inventor 
of  the  differential  calculus,  is  evidently  allowed  by 
Newton  himself,  when  he  observes,  that  Leibnitz  bad 
communicated  to  him  a  method  similar  to  his  own  for 
drawing  tangents,  &ci  and  differing  from  it  only  in  the 
enunciation  and  notation. 

52.  About  this  time,  it  became  fiuhiBnaUe  unongi^eiboHi 
geometers  to  perplex  each  ether  by  the  ^i^osal  of  newpropowB 
and  diffieliU  imhlems,  a  practice  which  powerfully  pro- 
contributed  to  the  progress  of  mathematics.   The  (Us-^^ 
pnte  in  which  Leibnitz  was  eng^^  with  the  Carte- g^^^. 
siaiiB  reacting  the  meamre  of  active  forces,  which  the 
former  supposed  to  be  as  the  simple  velocity,  while  the 
latter  asserted,  that  they  were  as  the  square  of  the  velo- 
city, led  him  to  propose  the  problem  of  the  isochronous 
curve,  or  "  to  find  the  curve  which  a  heavy  body  must 
describe  equally,  in  order  to  apjntutch  or  recede  from 

a  horizontal  plane  in  equal  times."    This  curve  was  , 
found  by  Huygens  to  be  the  second  cubic  parabola ;  ^ 
but  he  gave  only  its  ]ffoperties  and  construction  without  Haygcni 
the  demonstrations.    The  same  solution,  along  with  thdiSS?. 
demonstration,  was  given  by  Leibnitz  in  1689,  who, 
at  the  same  time,  proposed  to  geometers  to  find  the 
paracentrie-uochroaiai  ewrw,  or  the  curve  in  vriiich  a 
body  would  equally  fl^mMtcJi  or  recede  from  a  given 
point  in  equal  times. 

53.  It  was  at  this  tine  that  the  two  brothers,  James  jjom  B 
and  J<din  Remouilli,  began  to  display  those  talents  from  nonitU  d 
which  the  physical  and  mathematical  sciences  '"^'^^^^ 
such  immense  improvements.  James  was  bom  in  ^^S^tcant* 
and  died  in  1705 ;  and  John,  who  was  his  pujul,  was 

bora  in  166.7,        lived  to  the  advanced  age  of  68 
yeairs.    In  1690,  James  Bemouilli  gave  the  same  so- 
lution of  the  isochronous  curve  that  had  been  given  by 
Huygens  and  Lelbtiitz  ;  and  proposed  the  celebrat^ 
problem  of  the  t^tenary  curve,  which  had  fimneiiy 
perplexed  the  ingenuity  of-Galileo.    In  two  memoirs,  i^^i. 
published  in  1601,  he  determined,  by  means  of  the  in-'Solatbii 
verse  method  of  fluxions,  the  tangents  of  the  parabolic  the  prob 
spinJ,  the  l<^;arithmic  spiral,  and  the  loxodzomic  curve,  °^  ^ 
and  lUcewise  the  qnadratnres  of  their  areas.  a 

54.  The  problem  ttf  thecatenary  curve  having  occupied  „ 

the  attentton  of  geometers,  was  resolved  by  IIinrgeDs,Uigaiui 
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Leibnitz,  ud  John  Bernouilli.  In  these  solutions, 
however,  the  gravity  of  the  catenuy  curve  was  suppo- 
sed to  be  unifom^}  but  James  Bernouilli  extended  the 
solution  to  cases  where  the  weight  of  the  curve  varies 
frMD  one  point  to  another,  according  to  a  given  law. 
Fxom  this  problem  he  iw  idso  conducted  to  the  deter-- 
■unation  of  the  curvature  of  a  beaded  bow,  and  that  of 
■  aa  elastic  bar  fixed  at  tme  extremity,  and  loaded  at  the 
other  with  a  given  weight.  In  the  hopes  of  contribut- 
ing to  the  progress  of  navigation,  the  same  mathemati- 
cian oonsidered  the  ftam  of  a  sail  swoln  with  the  wiod.- 
When  the  wind,  a&a  striking  the  sail,  is  not  |veveiited 
from  escajnng,  the  eurvatore  of  the  rail'  is  that  of  the 
rtmt'mm  catenarian  curve  j  but  when  the  sul  is  suppo- 
ned  perfectly  flexible,  and  filled  with  a  fluid  pressing 
downwards  on  itself,  as  water  presses  on  the  sides  of  a 
vessel,  the  curve  -nfiich  it  forms  is  one  of -those  denmni- 
nated  Itntearittj  which  is  expressed  by  the  same  equation 
as  the  common  elastic  curve,  where  the  extensions  aie 
reckoned  proportional  to  die  forces  ap^ied  at  each  point. 
— The  same  problem  was  solved  in  the  Journal  des 
^ffvaci. for  1602,  by  John  Bernouilli;  but  there  is 
satisfactory  n'idence  that  it  Was  chiefly  borrowed  from 
his  brother  James. 
1^1^^^  ft]f  55'  attention  of  James  Bernouilli  was  now  direc- 
Jaan  Bcr-  ^  ^  theory  of  curves  produced  by  the  revelation  of 
one  curve  upon  .another.  He  considers  one  curve  rolling 
utNHi  a  given  curve,  equal  to  the  first,  and  immoveable. 
He  detmnines  the  evolute  and  the  caustic  of  the  epi^- 
doid,  described  1^  a  point  of  the  moving  circle,  and  ne 
dednces  from  it  ouer  two  curves,  denominated  the  anb'- 
evobtta  and  pencanttic  He  found  also  that  the  loga* 
rtthmic  a^fal  was  its  own  ewlute,  caustic,  antievolute^ 
and  peric«isttc}  -and  that  an  analogous  jffoperty_,be- 
Itmged  to  the  cyi^id. 

56.  About  this  time  Viviani,  an  Italian  geometer, 
HiiAinguished  as  the  restorer  of  Aristeus's  conic  eectioos, 

frMen  of  i^uired  the  solution  of  the  fallowijig  ^blem,  that 
there  existed  a  temple  of  a  facmifipherical  form,. pierced 
with  four  equal  windows,  .with  such .  skill  that  the  re- 
mainder of  the  hemisphere  might  be  perfectly  squared. 
With  the  aid  of  the  new  analysis,  I^ibnits:  and  Jamea 
'Bernouilli  immediately  found  a  solution,  while  that  of 
Viviani  was  founded  on  the  ancient  geometry.  He 
proved  that  the  problem  might  be  solved,  by  placing, 
parallel  to.the  base. of  the  hemisphere,  two  right  eylin-r 
ders,  the  axes  of  w^ich  diould  pass  through  the  centres 
of  two  radii,  fonuii^  a  diameter  of  the  cirde  of  the 
baae,  and  piercing  the  dooM  each  way. 

57.  Prior  to  aomet^  these  discussions,  the  curresciUl'- 
ed  cauttic  f  and  sometimes  Tw^jriuiaiMmMUi,  were  dis- 
covered by  Tschimhausen.  These  curves  are  fimnedby 
the  crossing  of  the  rays  of  lig^t,  when  reflected  from  a 
carved  sniiace,  or  refracted  tbrou^  a  lens  so  as  not  to 

^^meet  in  a  single  point.  With  the  assistance  of  the  com- 
moo  geometry,  Tschimhausen  discovered  that  they  are 
■ris  to  the  equal  to  strait  lines  when  they  are  formed  by  ^o- 
metrica]  curveis,  and.  found  out  several  other  curious 
properties.  By  the  aid  of  the  higher  calculus,  James 
Bemoiiilli  extended  theseresearches,  and  added  greatly 
■  to  the  theory  of  caustics  produced  by  refraction. 

j8.  The  problem  of  the  paracentric  isochronal  currej 
npoposed  by  Ijcibnitz  in  1689,  was  solved  by  James 
■  ^  *^  Bemoailli,  who  took  for  ordinates  parallel  straight  tines, 
and  for  abscissas  the  chords  of  sn  infinite  number  of 
^    Vol- Xm.  Port  t 
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concentric  circles  described  abont  the  given  point.  In 
this  way  he  obtained  a  separate  equation,  constructed  at 
first  by  the  rectification  of  the  elastic  curve,  and  after- 
wards hy  the  rectification  of  an  algebraic  curve.  .The  ^^^9- 
same  problem  was  solved  by  Jdin  BenuwiUi  and  I^ib- 
nitz. 

59.  In  1694,  a  branch  of  the  new  analysis,  called  the  The  txpo- 
exponatHal  cakutaty  was  invented  separately  by  John"^"^ 
BeRMmilli.and  Leibnitz.  It  consists  in  difierencing  and  y^^^^ 
integrating  ex^onuitial  quantities  or  powers  with  varia^  Leibnitz 
ble  mqnnaits.  To  Leibnkz,  the  priority  in  pmut  of  and  John 
invention  certainly  beloiBB}  bat  John  BemoniUi  was^B*""*"^ 
the  fint  yibo  pobUihed  tnie  rules  and  usee  of  the  cal- 

ralas. 

60.  Hie  marquis  VHoBpital,  who,  in  r695,had8(dvedT&e  Mar- 
the  problem  about  the  curve  of  equilibration  in  draw-^l^'''°^ 
bridges,  and  shewn  it  to  be  an  epicycloid,  pabli^d  in^giicfhii 
the  following  year  his  Anc^su  of  InJitnUs  Jitr  the  v/^analyusof 
drrstanding  of  curve  lines.     In  this  celebrated  workfinfiniLet. 
the  differential  calculus,  or  the  direct  method  of  fluxions, 

was  fiilly  explained  and  illustrated  -j  and  as  the  know- 
ledge 01  the  higher  geometry  had  been  hitherto  con- 
fined to  a  few,  it  was  now  destined  to  enlighten  the  dif- 
ferent mUi<ms  of  Europe. 

6 1 .  The  methods  irtiich  iwere  employed  by  Descartes,  Newton 
Fermat^  &c.  -for  finding  the  maxima  and  minima  of^^J 
quantities,  yielded  in  point  of  simplici^  and  generality  ^ 
to  th^  which  was'derived  from  the  docirme  of  flux  ions,  drtancc. 
Another  class  of  problems,  however,  of  the  same  kind, 

hut  nuve  comj^cated,  from  their  requiring  the  inverse 
nirthod  t£ fliEicioiK,  began  notrto  exercise  uie  ingenuity 
of  mathematicians.  A  problem  of  Uiis  diss  tax  finding 
the  stdid  of  least  resistance,  was  solved  hy  Newton  in 
the  34th  proposition  of  the  2d  book  of  his  Principia, 
After  having  determined  the  truncated  right  cane, 
which  being  moved  in  a  .fluid  by  the  smidlest  base 
(iHiich  is  unknown,)  experiences  the  least  resistance,  he 
gave  without  any  demonstration  the  ratio  from  which 
might  be  derived  the  difierential  equation  of  the  curve  ' 
that  generates  by  a  revolution  of  its  axis  tbe  solid  of 
least  resistance.  A  general  solution,  however,  wa» 
still  wanting,  rill  the  attention  of  ge<Htteters  was  d'- 
Kcted  to  the  subject  by  John  Bernouilli,  who  propc- 
sed,  in  1697,  the  celebrated  problem  of  the  Bracky- 
stocAronotif  or  the  curve  alon^  the  fxmcave  side  of 

'  which  if  a  heavy  body  descend,  it  will  pass  in  the  Least 
time  possible  from  one  point  to  another,  the' two  points 

'  not  being  in  the  same  vertical  line.   This  problem  waa 
resolved  by  Leibnita,  Newton^  the  mtrqms  de  THoepi- 
tal,  and  James  Bonouilli,  wlui  demonstrated  that  the- 
curve  fit  quickest  descent  10  a  c^loid  reversed.  This 
result  will  ^pear  at  first  surprising,  ^dicn  we  eonsider 
a  Une  to  be  the  shortest  distance  between  two  points  ; 
but  the  Borprise  wll  cease  when  we  reflect,  that  in  a 
concave  curve  lying  between  the  two  given  points  the 
moving  body  descends  at  first  in  a  more  vertical  direc- 
tion, and  tberefiire  acquires  a  -greater  velocity  than  . 
when  it  rolls  down  an  inclined  plane.   This  addition  to.  ' 
its  velocity,  consequently,  at  the  cmnmencement  of  itsi 
path  may  Inlance  the  increase  of  space  through  v^chDispnte  be- 
it  has  to  move.  ■  tweea 

62.  At  the  close  ^f  this  discussion,  commenced  thatJ^nKi  «iid 
celebrated  rdt^ute  about  ist^rimetrical  problems,  ^-Q^^ij^^' 
tween.  James  and  John  Benoumi,  in  which  the  qualities 
of  the  head  were  more  coBs^cuotts  iQtMA  those  vi  thzuicKi  ft. 
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^heart. .  These  Hiagtrunis  cKunctezs,  connect  by  -tbe 
stm^BSt  ties  (tf  Kffinity,  were,  at  the  Uiracnceneiit  ctf 
Ibeir  dbtuigaiefaed  cwreer,  un^wd  fay  the  wannest  aiec- 
tion.  Jdtni  was  imdated  by  Ina  ewer  brother  into  i3m 
mathematical  scietMscB ;  fuid-agenen)«enndatkoD,se&> 
ened  by  friendship  in  the  one,  and  gratitude  in  iim- 
other,  continned  £or  seme  years  to  direct  thfdr  stodies, 
snd  accelerate  their  progress.  There  are  few  men^ 
however,  who  can  siq^rt  at  the  same  titee  the  charac- 
ter of  a  iTval  and  a  fiieod.  Hie  success  of  the  doe 
party  iii  apt  to  awaken  the  emry  of  the  other,  and  sqq- 
cess  itself  is  often  the  parent  (h  presrin^don.  A  foan- 
dation  is  thns  laid  far  fiitare  dissensioa ;  and  it  is  a  me- 
lancholy fact  in  the  history  of  learning,  that  the  most 
ardent  ^iendafaqn  have  been  sacrificed  on  the  altar  of 
Ikerary  ambition.  Such  was  the  lase  between  the  two 
s<fjj>-  BemnulHs.  As  soon  as  Johh  was  settled  as  professor 
of  matbosatics  at  Giromagen,  all  iirien^y  intercourse 
between  the  two  brothers  was  at  an  end.  Regarding 
Jofan  as  the  m^f^teamf  hnd  pnmdced  at  the  mgratittitte 
which  he  exhibited,  Ins  Ivotiwr  James  challenged  him 
Preblntit  by  name  to  solve  the  following  problems :  t.  *vFofilld, 
proposed  by  among  all  the  isoperimetricil  curves  between  given  U- 
JoS""^  mits,  such  a  curve,  that,  constructing  a  wcond  tinnre, 
'  the  ordinates  of  which'shall  be  the  functions  of  the  or- 
dinates  or  axes  of  the  former,  the  area  of  the  second 
curve  shall  be  "a  maximum  or  a  minimnm.-- 2.  "  To 
find  among  idl  the  cycloids  which  a  heavy  body  may 
describe  in  its  descent  from  a  point  to  a  line,  the  posi- 
tion of  whid)  is  fpven,  that  cycloid  which  is  described 
in  the  least  possible  time."— A  prize  of  50  florins  Was 
promised  to  John  'fiemonilli,  if,  within  three  months, 
he  engaged  to  solve  these  problems,  and  ^blish  within 
»  year  legitimate  sohitions  of  them. 

63.  In  a  shorttime  John  Bemomlli  prodnced  his  solo- 
tion  and  demanded  the  ^nze.  HesnoMededinoenstnic^ 
ting  the  pnddem  of  awifteat  descent  \  'bnt  hisaalntioQ  of 
Aeother.pnUem  wasradicdU^defiBcthre.  TUsluhm 
mortified  that  VMU^  with  iduch  be  ^^oried  in  his  »• 
parent  succem.  He  aeknowledged  the  wiitniBe  in  Jtia 
solntioB,  andt  with  ^  same  in^erions  tone,  ttanamiU 
ted  a  new  resalt,  and  ledemKnded  the  priie.  This 
new  solotion,  whidi  was  still  defective,  'drew  down  tbe 
wit  and  ridicule  of  James  'Bemonilli,  which  his  bro- 
ther attenpted  to  npd  by  s  taneat  of  coarse  invec- 
tive. 

1700^  64.  Leibnitz,  Newton,  and  the  marquis  PHospital, 

being  appointed  arbiters  In  this  dispoto,  James  Bemouil- 
H  published,  in  i  700,  the  fermolte  of  the  isoperimetri- 
eal  problem,  without  any  demonstration }  and  John 
transmitted  his  solution  to  the  French  academy  in  Fe- 
bma^  fjot,  Ml  craidition  tiiat  k  should  not  be  opened 
till  his  brather*s  demonstrations  were  published.  In  con- 
sequence of  this,  James 'Bemouilli  puUished  his  s(rfli- 
tion  in  May  ^"joi,  in  the  Acta  Sm^torim,  under  the 
{bllawing  title,  Anahftia  mqgnt  PtobktH&tia  laoper^lU' 
triciy  and  gained  great  'boDOor  from  die  skill  much  it 
displayed.  'For  five  yean  Jidm  BenwuilU  was  sOent 
ikpon  the  Subject-,  but  his  btotiier  dying  in  1705,  he 
published  his  talution  in  the  Memoirs  of  the- Academy 
for  1706.  About  13  years  afterwards,  John  'Berhooilfi- 
'faaving  porceired  the  source  of  his  emnr»  confessed  his 
mistake,  and  published  a  new  solution,  not  very  differ- 
ent from  that  of  his  brother,  in  die  Menrin  of  tile 


^5.  In  the  vrabloa  v«b^v«  to  tbe  eycl«i4  of  Swiftest 
dsKot,  John  BcnooSH  obtained  a  i«mtt»iB>3ar  tol^ 
of  fail  btotfaer,  by  a  very  n^enitfos  mcdwd,  irtich      J(>'">  Bo 
tambd  tbe  bonds  of  llie  new  -analysis.   In  bis  investi- 
gatiMis  ht  cm^oyed  ikt  ^nchrOBOBS  cnrve,  or  thatt^*^^, 
wlndi  cots  «  series  <^sinflar«nrves  ^aoed  m  similar  pn^icm. 
^itions,  so  that  the  arcs  of  the  liMer  mcluded  between 
a  given  ftoint  and  die  synchronous  carve,  riu^l  be  de-  i-jo^ 
scribed  hv  a  heavy  body  in  equal  times.    He  demtm- 
strated,  tW  of  all  the  cyclmds  thus  intersected,  that 
lAaeh  is  oat  per^eadicnlariy  is  descxibed  in  less  time 
tiban-any  other  terminating  equally  at  the  synchronons 
carve.    But  being  unable  to  give  a  general  solntioo  of 
the  pToUem,  he  applied  to  L^bnite,  who  eauly  resolved 
it,  and  at  tint  time  invnfted  tbe  aKtbodof  diKreiicing 
dt  eurOa  in  eurvam, 

66.  Abont  a  mouth  af^  the  death  of  the  marqais  dc 
^Hospital,  John  BemoniUi  decfauwd  Imaodf  tbe  author 
of  a  rule  given  1!he  marquis  in  his  Analyns  of  Infinites, 
fir  finding  die  vahie  tff  a  fraction,  iraose  nnmerator 
and  donoimnatK- shoidd  vanish  at  the  same  iutant,  when 
die  variable  qnanlhy  diat  enten  into  it  has  a  cettwo 
Rven  value.  Hie  defence  made  by  the  marquis's 
friends  only  induced  John  Bemouilli  to  miUce  great» 
demands,  till  he  claimed  as  his  own  the  most  important 
parts  of  the  Analysis  of  Infinites :  But  it  does  not  ap- 
pear, from  an  examination  of  the  sobject,  that  there  is 
any  foundation  for  his  claims. 

67.  Towards  the  close  of  1 704,  Sir  Isaac  Newton ^b- 
lished,  at  tbe  end  of-his  Optics,  his  Etmmeratio  linea- 
rvm  teriia  ordinis,  and  his  treatise  De  ^ttadralura  Cur- 
varum.  The  first  of  these  papers  displays  great  abili- 
ty ;  bnt  is  founded  only  on  ^e  common  algebra,  and 
the  doctrine  of  seripa  iiriucb  Newton  had  brou^t  to 
such  perfection.  His  treatise,  Zh  ^ftadrattira  Car- 
cMrtm,  contains  the  resolntion  of  fioxional  fonmilie, 
with  -one  vsriable  quantity  which  leads  to  die  ^mt* 
dratore  of  curves.  By  means  certain  series  he  ob- 
taiastheTeeelotion  of  several  complicated  Ibrmulae,  by 
Tuning  them'to  siich  as  are  more  ain^  ;  and  diese 
series  fa«iag  interrupted  in  |iarticulvxaseB,  give  the  fin- 
eats  in  fimte  terms.  From  this  several  interesting  pro- 
positions are  deduced,  among  which  is  the  method  of 
reeblving  rational  fractions.  In  1711  -Newton  publish- 
ed his  Method  of  Fluxions.  The  object  of  this  work  is  17x1. 
to  determine,  by  simple  algebra,  the  linear  coefficients 

of  an  equation  that  mtisfies  -as  many  conditions  as  there 
are  ooeifieients,  and  to  construct  a  curve  of  the  parabo- 
lic kind  passing  -dirough  any  number  of  given  points. 
Hence  arises  a  simple  method  -of  finding  the  approxi- 
mate quadrature  of  curves,  in  which  a  certain  nnmber 
of  ordinates  are  -determinable.  It  has  been  die  opinion 
of  some  able -mathematicians,  that  this  treatise  contains 
the  first  principles  of  the  integral  calculus  with  finite 
differences,  afterwards  invented  by  Dr  Taylor.  A 
posdramous  work  of  Newton's,  entitled  Tke  Method  tj" t^^c 
Jftunoiu,  oRii  of  JnfinH«  SerieSf  was  published  by  Dr 
Femberton  about  nine  years  ahtx  the  death  of  its  an- 
drar;  bat  it  does  iiot  contain  any  new  investigations 
which  accelerated  the  progress  of  the  new  analysis, 

68.  -  The  mathematical  sciences  were  nt  this  time  in-XAbonn 
debted  to  the  labours  of  Manfredi,  Parent,  and  Saurin.  Manfrec 
The  former  of  theSe  geometers  published  a  very  able 
wurk,      Constructmme  Equationum  differcntialitimpri-  ^^^^ 
miffvdut*  ^o?arait  we  «re  indebted  ibx  the  problem 
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1^  vluckirs  o^taifi  ^  latio  Wtmoi  tW  velocity  of  tke 
power  uul  die  weigfat,  for  fiodiog  tk«  mosiimMi  effect 
of  laachiaes  i  but  hi»  repuUtioB  was  much  ii^yured  hj 
tbe  obscurity  of  bis  writings.  Saann  wascelebratod  Sw 
his  theoretical  uid  practical  knowledge  of  watchoaking, 
and  was  the  first  who{  elucidated  the  theory  of  tangents 
to  the  multiple  poinUi  of  curves. 
AcMBBt  of     6g*  While  the  science  of  andiyiis  was  thus  advancing 
brti^S**  ^""^  rapidity,  the  dispute  between  Newton  and  Leib- 
Ncwton  began  to  be  agitated  among  the  mathenutictaos  of 

mi  Lab-  £nF0pe.    These  mustrioiM  xvriis  seemed  to  have  been 
aiia.         Iiitherto  coateoted  with  sharing  the  honour  of  having  in- 
vented the  fiuxiiHial  calculus.    But  as  soon  as  the  piio- 
rity  of  invention  was  attributed  to  Newton,  the  frunds 
of  Leibnitz  capie  forward  with  eagerness  to  support  the 
claims  of  their  master. 
^       70.  In  •  somU  waHc  on  the  eture  of  smftest  descent, 
the  solid  of  least  resistance,  published  in  1699,  Ni- 
tiM  ditp^  chdas  Facio  de  DuilUer,  an  i-minent  Genoese,  attribu- 
■i  fii««ar  of  ted  to  Newton  the  first  iuveutiM  of  Fluxions,  and  hint- 
McwtML     ed,  that  Leibnitz,  as  the  second  inventor,  had  borniw- 
j^^l^^    ^  fnwi  the  English  phiIo$op])er.    Exasperated  at  this 
ittm,\f      improper  tn^uation,  Leibnitz  came  ftn^ard  in  his  own 
defence,  and  appeids  to  the  admission  of  Newton  in  his 
PriiKipia,  that  neither  had  borrowed  from  the  other. 
He  expressed  his  conviction,  that  Facio  de  DuiUier  was 
not  authorised  hy  &r  Isaac,  to  prefer  such  a  charge, 
•■4  thi«w  hinnuf  npAn  th*  testimouy  and  candotv  of 
the  JEu^b  geometer. 
PrKtfil  4is<BusBi«in»tc4  in  this  situation  for  aevcxal 

makn  the  ycara,  till  ear  celebnted  countryman,  Dr  Keill,  insti- 
gated  hy  an  attack  ^oa  Newttm  in  tbe  Ijeiwio  Jonr- 
nal,  repeated  the  same  charge  against  Leibmtx.  The 
Ownun  philosofhei  made  oe  same  mly  as  he  did  to 
his  fimner  oniopent,  and  treated  Dr  KeiU  as  a  young 
man  incapable  of  judging  upon  tbe  subject.    In  1711, 
lytt*        Pr  Keill  addressed  a  letter  to  Sir  Hans  Sloane,  secre- 
tary to  the  RoTid  Society,  and  accused  Leibnitz  of  ha^ 
ving  adopted  the  differential  notation,  in  order  to  have 
it  believed  that  he  did  not  borrow  his  calculus  from  the 
writinKB  of  Newton. 
IJj^^J*       72.  Leibnitzwaawithreaswirritat^attfaisaecusation, 
called  upon  the  Royal  Society  to  interfere  in  his 
Sseiecj.     behalfl    A  committee  of  that  learned  body  was  accord- 
ii^^  a^ppointed  to  investigate  the  subject,  and  their  re-* 
i7i>*        pmt  was  ^blidied  in'  17x2,  under  the  title  of  Commer- 
ciumEputolievmdeAnafynpromota.  In  ^report  tbe 
"vrbe  ap.    GOBunittee  maintain  that  Leilmitx  was  not  the  firat  in- 
P^^*      ventor,  and  absolve  Dr  Keill  fimnajl  blame  in  girinj^  the 
Z^^Hl!^  priority  of  invoitiw  to  Newtcm.    They  were  cnatimti^ 
rrpmt,  however,  in  stating  their  o^nim  upon  diat  part  of  the 
dkai;ge  in  whidi  Lcibnitx  was  acewed  of  plagiarism. 
Jote  Bcr-     73.  In  anawer  to  tbe  amnnenta  advanced  tn  the  Ch»- 
meremm  Eputoacum,  J^n  Bemouilli,  the  particular 
^*  ^      firioid  of  Leibnitz,  published  a  letter,  in  which  he  has  the 
jpwm  ifl^  asBunmce  to  state,  that  tbe  method  of  fluxions  did  not 
precede  the  di&rential  calculus,  hut  that  it  might  have 
^w-taken  its  rise  from  it.    The  reason  which  he  assigns 
for  this  Strang  assertion  is,  that  the  diferential  calcu- 
lus was  pohlubed  before  Newton  had  introduced  an 
unifofrn  algorithm  into  the  method  of  fluxions.    But  it 
may  as  wcfl  be  maintained  that  Newton  did  not  dis- 
cover the  theory  ii(  uuTenal  gravitation,  heoanse  the 
A^n^ve  inrce  flf  moutaitti  u^ef  imalkr  poitioni  cf 
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natter  was  aacotained  tiS  ^  thne  of  Maskelyne 
and  Cavendisfa.  The  principles  of  flaxioos.  are  allowed 
to  have  been  discovered  before  those  of  the  diflereatial 
calculus,  and  yet  the  fmner  originated  from  the  latter, 
because  the  flaxiiin^  notatin  wasnotgiv^atdiewne 
time ! 

74.  Notwithstanding  the  ridiculous  assertion  of  JohnRemftriuoa 
Bemouilli,  it  haa  been  admitted  hy  all  the  foreign  ma-  ^«  coBtn>- 
thonaticiahs  that  Newtm  was  the  fiist  ia\-entor  of  the**"^' 
method  of  fluxions.    Tlie  point  at  issue  therefore  is 

merely  this :— did  Leibnitz  see  any  of  the  writings  of 
NewtoB  that  contained  tbe  principles  of  fluxions  befort 
he  published  in  1684  bis  Nova  Metkodus  pro  maximiset 
minmm  9  Tbe  friends  of  Leibnitz  have  adduced  some 
presumptive  pnmb  that  be  had  never  seen  th&  treaUsa 
of  NewtMH  dt  Analyst,  nor  the  letter  to  Ctdlins^  in 
both  of  which  the  principles  of  the  new  calcuku  were 
to  be  found }  and  in  order  to  Htn9iq;then  their  argument, 
they  haw  not  scrupled  to  assert,  that  the  writmgs  al- 
ready mentioned  contained  but  a  vague  and  obscur* 
indication  of  the  method  of  fluxions,  and  that  Leibnitz 
mi^t  have  perused  them  without  having  discovered  it. 
This  subsidiary  argument,  however,  rests  upon  the  opi- 
nio of  individuals  ;  and  the  only  way  of  repelUw  it  is 
to  give  the  opinion  of  an  impartial  judge.  M.  Montn- 
cla,  the  celebrated  historian  of  the  mathematics,  wh« 
being  a  Frenchman,  cannot  be  suspected  of  partiality 
to  tbe  English,  has  admitted  that  Newton  in  his  tre»- 
tise  de  AntUysi  "  has  disclosed  in  a  very  concise  and 
obscure  manner  his  principles  of  floxiais,''  and  **  that 
the  suspicion  of  Leibnitz  having  seen  th^  work  ia  net 
destitu^  of  probability,  for  Leflbnitx  admitted,  tint  ia 
his  interview  with  CoUins  he  bad  seen  a  part  of  the 
e^stelary  correspondence  between  Newtoo  and  that' 
gentleman.^  It  is  evident  tberefiwe  that  Le^mitz  had 
opportunities  of  being  acquainted  wiUi  the  doctrine  of 
fluxions,  before  be  had  tbouglit  of  the  differential  cal- 
culus }  and  as  he  was  in  Londcmywhere  Newton^a  trea- 
tise wa?  publiabed,  and  in  company  with  the  very  men 
to  whom  the  new  analysis  had  been  communicated,  it  is 
Very  Hkdy  that  he  then  ai^nired  some  knowledge  of  the 
subject.  In  favour  of  Leibnitz,  however,  it  is  but  jus- 
tice to  say,  that  the  transition  from  tbe  method  of  tan- 
gents by  Dr  Barrow  to  the  differential  calcidos  is  so 
simple^,  that  Leibnitz  might  very  easily  have  perceived 
it ;  and  that  the  notation  of  his  analysis,  the  nnmerons 
apj^cations  which  he  made  of  it,  and  the  perfrction  to 
which  he  carried  the  integral  calculus,  are  considerable 
m<oo&  that  he  was  innocent  of  the  charge  irfuch  the 
fngUsh  have  attonpted  to  fix  npon  his  memory. 

75.  In  1708,  Remond  de  BAmitmdrt  published  a  t^fVockiea 
riooa  work,  entitled  the  Analysis  of  Games  of  Cbance,tlie  dofr< 
■in  which  the  coonnon  algeinn  was  applied  to  tibe  com- trine  of 
putaUon  of  probiAitities,  and  tbe  estimation  of  chances.  <^^*ace. 
Thouf^  this  work  did  not  contain  any  ijreat  discovery, 

yet  it  gave  extent' to  the  theory  of  series,  and  admir- 
ably illustrated  the  doctrine  of  combinations.  The 
same  subject  was  afkerwards  dtscnssed  by  M.  de  Moivre, 
a  French  protestant  residing  in  Engmnd,  in  a  small 
treatise  entitled  Mentura  Sortis^  in  which  are  {^ven  the 
elements  of  the  theory  of  recurrent  series,  and  some  vtsry  '7"* 
ingenious  applications  of  it.  'Another  edition  was  pulih- 
limed  in  EngUah  k  1738,  under  tiie  title  itf  the  Z)oc<mw 
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I,eflHiiu    '         A  short  tiinelwfim  fcudeatl^  LetbDitzpropoKd   ■tttbumtteiuu.  He 
pnposei  to  to  the  English  geometcfs  tbe  celebrated  ^Unn  of  or> 
theSngUthtbogonal  trajectories,  whidi  «m  to  find  the  curve  that 
cuts  a  senes  of  given  curves  at  a  constant  an^le,  or  at 


orthogonal  varying  according  to  a  given  law.  This  pFO- 

tnjec-       ''Icm  was  put  into  the  bands  of  Sir  Isaac  Newton  when 
tones.       be  returned  to  dinner  greatly  fatigued,  and  be  brought 
it  to  an  equation  before  be  went  to  rest.  Leibnitx 
being  recently  dead,  John  Bemouilli  assumed  his  place, 
and  maintained,  that  nothing  was  easier  than  to  bring 
tbe  problem  to  an  equation,  and  that  the  solution  of  the 
• '   problem  was  not  complete  till  the  diffemtial  ~  equation 
of  tbe  trajectory  was  resolved.    Nicholas  fiemonillh, 
the  son  of  John,  resolved  the  particular  case  ra  which 
tbe  intersected  carves  are  hyperbolas  with  the  same 
centre  and  tbe  same  vertex.  James  Hermann  and  Ni- 
clwlas  Bemouilli,  the  nephew  of  John,  treated  the  sub- 
ject b^  more  ^;eneral  methods,  wbidi  ap^ied  to  tbe  cases 
an  wbuih  Uie  intersected  curves  were  geometrical.  The 
most  complete  solution,  however,,  was  given  by  Dr 
.Taylor  in  tbe  Fbilosopbical  TranaacticHis  &r  1717^ 
though  It  ms  not  sumcieoUy  general,  and  could  not 
apply  to  some  cases  capable  of  resolntion.    This  defect 
iwas  supplied  by  John  Bemouilii,  who  in  the  Leipsic 
)7iS*        Transactions  for  1718,  published  a  very  simple  solution, 
embracing  all  tbe  geometrical  curves,  and  a  great  nnmp- 
her  of  the  mechanical  ones. 
Tntegntion    77.  Duriogtbese  discossions,8eTeraldifficutt  [stihlems 
of  raUonal  on  the  integration  of  rational  fractions  were  proposed  by 
fracUoas.    jy^  Taylor,  and  solved  by  Jolin  BernouilU.    This  suh- 
ject,  however,  had  been  first  discussed  by  Roger  Cotes, 
.professor  of  mathematics  at  Cambridge,  who  died  in 
.  .1710.     In  his  posthumous  work  entitled '^armoRKi 
lAboofi  of  Mensurarumy  published  in  1716,  he  gave  general  and 
Roger       convenient  formuls  for  the  integration  of  rational  fracr 
Cotet,  btnt^QQ,  J       ^  2re  indebted  to  ubis  young  geometer  ior 
'  '         -his  method  ofVstimatins  errors  in  mixoa  mathematics, 
for  his  remarks  on  tbe  difierential.  method  of  Newton, 
and  for  his  celebrated  theorem  ibr  resolving  certain 
eqoations. 

JUTsfXvt  '    78- In  1715*      Taylor  pnblisbed  bis  learned  work 
iBvenu  the-entitled  Methodus  incrementorum  directa  et  inversa, 
integnl     In  tbiB  work  tbe  doctor  gives  tbe  name  of  increments 
or  decrements  of  variable  quantities  to  the  differences, 
^^j^    whether  finite"  or  infinitely  small,  of  two  consecutive 
terms  in  a  series  formed  after  a  given  law.    When  the 
■differences  are  infinitely  small,  their  calculuR  belongs  to 
fluxions ;  but  when  they  are  finite,  tbe  method  of  find- 
ing their  relatim  to  uie  quantities  by  which  they  are 
produced  forms  a  new  ealoilns,  called  the  integral  cal- 
culus of  finite  differences.     In  consequence  of  this 
work,  Dr  Taylor  was  attacked  anonymously  by  John 
Bemouilli,  wno' lavished  upon  tbe  English  geometer 
all  that  didl  ^nse,  and  angry  ridicule,  which  he  bad 
ibimerly  heaped  upon  his  brother. 
^    79*  tile  problfem  of  reciproeal  trajectories  was  at  this 
tecipracal  ■^^^'^  proposed  by  the  Bernooillia.   This  problem  re- 
U^jecto-    quired  the  curves  which,  being  constructed  in  two  op- 
posite directions  in  one  axis,  given  in  position,  and  then 
moving  parallel  to  one  another  with  unequal  velocities, 
should  perpetually  intersect  each  other  at  a  given  angle. 
It  was  long  discussed  between  John  Bemouilli  and  an 
Ihhti  1707,  anonynwua  writer,  who  proved  to  be  Dr  Pemberton. 
4ied  17S3.  jt  „a^g  elegant  solution  of  this  problem  that 

'?'^*       ^  celebrated  Euler  began  to  be  distinguished  among 
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thepopU  of  JohnBeraooilli;  . 
■nd  cootumed  throng  the  vrfiole  of  his  life,  the  fiiend 
and  rival  of  his  son  Daniel.  The  great  object  of  his 
labours  was  to  extend  tbe  boundaries  of  analysis  y  and 
before  he  bad  reached  his  21st  year,  he  published  a  new 
and  general  method  of  resolving  differential  eqnatiouH 
of  tbe  second  order,  subjected  to  certain  conditions. 

8a.  The  common  algebra-bad  been  applied  by  Leibnitz  Labonn  o( 
and  John  Bemouilli  to  detennine  arcs  of  the  parabola, 
tbe  difference  of  which  is  an  algebr^c  quantity,  ima- 
gining that  such  problems  in  the  case  of  the  ellipse  and 
hyperbola  resisted  tbe  application  of  the  new  analysis. 
The  Count  de  Fagnani,  however,  applied  the  integral 
calculus  to  the  arcs  of  the  ellipsis  and  hyperbola,  and 
bad  the  hcmour  of  explaining  this  new  fannch  tS  getn 
metry. 

.   81.  In  the  various  problems  depen^ng  on  the- analysis  Problem  01 
of  infinites,  the  great  difficulty  is  to  reswre  the  differen-  Kic- 
tial  equation  to  which  the  problons  are  redoecd.   Comt ' 
James  Riccati  haying  beni  puzzled  with  a  differoatial  17x5. 
equatimi  of  the  first  order,  with  two  variable  quanuties^ 
proposed  it  to  mathematicians  in  tbe  Leipuc  Acta  for 
2725.    lliis  question  baffled  the  skill  of  tbe  most  cele- 
brated analysts,  who  were  merely  able  to  point  out  a 
number  of  cases  in  which  the  indeterminate  can  be  se- 
parated, and  the  equatim  resolved  by  the  qnadraturo 
of  cnrvfui. 

82.  Another  problem  suggested  \>j  thatofViviani  was  Problem  o 
proposed  in  171 8  by  Ernest  Von  Offoihurg.  It  was  re- Oficabuig. 
quired  to  pietxe  a  hemispherical  vault  with  any  number 
of  elliptical  windows,  so   that  their  circumference 
should- be  expressed  by  algebraic  quantities^  or  in 
other  words,  to  determine  on  the  surface  of  a  spherr^ 
curves  algebraically  rectifiable.  In  a  paper  00  the  rec- 
tification    spherical  epicycloids,  Herman  *  imagined  •  Petert. 
that  these  curve*  were  algebraicaliy  rectifiable,  andAwyA 
tlwrefore  satisfied  tbe  question  of  Offenburg}  hut  ^'^"^^T"*' 
Bemouilli  (Mem.  Acad.  Par.  1732)  demonstrated,  that^^, 
as  the  rectification  of  these  corves  depended  on  tbe  qua- 
drature of  die  hyperbola,  they  were  only  rectifiable  inR^olwdb 
certain  cases,  and  gave  the  general  method  of  determin-^™||***^" 
ing  the  curves  that  are  algebraically  rectifiable  on  the 
sivface  of  a  sphere. 

-  83.  Tbe  same  subject  was  also  discassed  by  Nicole  and  LBboun  01 
Clairaut,  (Mem.  Acad.  1734).  The  latter  of  these  *^'»»«**- 
mathematicians  had  already  acquired  fiime  by  his  Re- 
eherchea  sur  Us  Courbes  a  dmbU  Courburr^  published 
in  1730,  before  he  was  21  years  of  age  ;  but  bis  repa- 
tation  was  extended  by  a  method  of  finding  curves 
whose  property  consists  in  a  frertain  relation  between 
tbene  branches  expressed  by  a  given  equation.  In  this 
research,  Clairaut  pointed  out  a  species  of  paradox  in  the 
inte^^  calculus,  which  led  to  the  celebrated  theory  of 
partujular  integrals  which  was  afterwards  folly  illns- 
tn^d  hj  Euler  and  utb^  geometers. 

84.  llw  celebrated  pnAlem  of  isoi-hronons  oirves  he-  PnUen  < 
gan  at  this  time  to  be  reagitatcd  among  matbematidans.  uoehroaoi 
The  object  of  this  problem  is  to  find  such  a  curve  that  a  c*'**- 
heavy  body  descending  along  its  concavity  shall  always 
reach  tbe  lowest  point  in  tbe  sane  time,  from  what-  , 
ever  point  of  tbe  curve  it  begins  to  descend.  Huygens 
had  already  ^ewn  that  tbe  cycloid  was  the  isochronous 
curve  in  vacuo,    Newton  had  demonstrated  the  same 
curve' to  be  isochronous  when  the  descending  body  ex- 
periences irom  tbe  air  a  rebistance  proportional  to  its  ve- 
locity i 
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« .irmom  locity  ;  Mid  Euler*  and  Bemonillit,  had  sepa^ 
^POen.  ntely  found  the  isochronous  tntrve  when  the  resistant 
I wnd  ""^  **  the  square  of  the  velocity.  These  three  f:ases, 
and  even  a  fourth  in  which  the  resistance  was  as  the 


I^.  ifjo.  square  of  the  velocity  added  to  the  product  of  the  velo- 
city by  a  constant  coefficient,  were  all  resolved  by  Fon- 
i<ini  bj   taine,  by  means  of  an  ingeniocs  and  original  method  ^ 
Fwluac.  jj.      ygi^  remarkable  that  the  isochronoas  curve 

is  the  same  in  the  third  and  fourth  cases. — The  method 
of  Fontaine  was  illustrated  by  Euler,  who  solved  a  fifth 
case,  including  all  the  other  four,  when  the  resistance  is 
composed  of  three  terms,  the  square  of  the  velocity,  the 
product  of  the  velocity  by  a  given  tcoefficient,  and  a 
cmutant  qtuuitity.  He  found  also  an  expression  of  the 
time  which  the  body  envoys  to  desoend  through  any 
arc  the  curve. 
Al((tea  af  85.  Hie  ap^ication  of  analytical  formnlee  to  the  phy- 
aaf*  >ad  sico-mathematical  sciences  was  mnch  facilitated  by  the 
'^""^  algebra  of  sines  and  cosines  with  which  Frederick 
Christiaa  Ma^r,  and  Enter,  enriched  geometry.  By 
the  combination  of  arcs,  sines,  and  cosines,  formulse  are 
obtained  which  frequently  yield  to  the  method  of  reso- 
lution, and  enable  us  to  solve  a  number  of  problems 
which  the  ordinary  use  of  arcs,  sines,  and  cosines,  would 
render  tedious  and  complicated. 

86.  About  this  time  a  preat  discovery  in  the  theory 
■est  in  the  of  differential  equations  of  the  first  order  was  made  se- 
!rl£«B.  parately  by  Euler,  Fontaine,  and  Ctairaut.  Hitherto 
(U  c^aa-   gc**<»ctex8  had  no  direct  method  of  ascertaining  if  any 
titoi,        cUfferential  equation  were  resolvable  in  the  state  in 
which  it  was  presented,  or  if  it  required  some  prepara* 
tion  prior  to  its  resolution.  For  every  differential  equa- 
tion a  particular  method  was  emfdoyed,  and  their  restf- 
lotion  was  often  efected  by  a  kind  of  tentative  process, 
which  displayed  the  ingenuity  of  its  author,  without  be- 
ing ap]dicab£e  to  other  equations.   The  conditions  un- 
^r  which  differential  equations  of  the  first  order  are 
nsolvable  were  dtscovered  by  the  three  mathematicians 
whom  we  have  mentimed.    Eluler  made  the  discovery 
in  1736,  but  did  not  publish  it  till  1740.  Fontaine 
mnd  Clairaut  lighted  upon  it  in  I739<    Euler  after- 
wards extended  the  discovery  to  equations  of  higher 
orders. 

Dhcffffry  87.  The  first  traces  of  the  integral  calculus  with  par- 
•rtkeiMc-  tial  differences  appeared  in  a  paper  of  Euler's  in  the 
Siw^r**  Transactions  for  1 734  ;  but  d' Alembert, 

4ir  '°       """^  f^entSf  fass  given  clearer  notions  of 

it,  and  was  the  first  who  employed  it  in  solution  of  the 
|iroblem  of  vibrating  cords  proposed  by  Dr  Taylor,  and 
investigated  bv  Euler  and  Daniel  Bemouilli.  The  ob- 
ject of  this  calculus  is  to  find  a  function  of  several  vari- 
able quantities,  when  we  have  the  relation  of  the  coef- 
ficients which  affect  the  differentials  of  the  variable 
^nantities  of  which  this  function  is  composed.  Euler 
exhibited  it  in  varioos  points  of  view,  and  shewed  its 
application  to  a  number  of  physical  problems  ;  and  ho 
tMkrs-  mfiterwards,  in  his  paper  entitled  Tnvestigattb  FuncHo- 
ttum  ex  data  Drp^nttaiiutji  conditi'one  comj^etely 
^Mi^  176*.  C[^^B^d  the  nature,  and  gave  the  algorithm  of  the 
calculus., 

Ifa  pria-  88.  While  the  analysis  of  infiniteswas  making  such  ra- 
c^ki  pid  progress  on  the  continent,  it  was  attacked  in  England 
^Jj^J^  .  by  the  celebrated  Dr  Bcrktlcy,  bishop  of  Cloync,  in  a 
fcj  Dz  work  c»\\eAi\^AnalystyOr  a  discourse  addressed  to  an  tn- 
Bntcley,  ^dci  MatAematkitm^  whertin  it  is  examined  whet/wr  the 
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oi/eetf  principles^  and  it^ereneei  i>f  the  modern  anofytu^ 
are  more  distinctly  conceived  than  Religwua  Mys^riet 
mnd  Points  of  Faith.  In  this  work  the  doctor  admits 
the  truth  0^  the  conclusions,  but  maintains  that  the 
principles  of  fluxions  are  not  founded  upon  reasoning 
strictly  logical  and  conclusive.  This  attack  called  forth 
Robins  and  Maclaurin.  The  former  proved  that  the 
principles  of  fluxions  were  consistent  with  the  strictest 
reasoning,  while  Maclaurin,  in  his  Treatise  of  Fluaions^ 
gave  a  synthetical  demonstration  of  the  principles  of  the 
calculus  after  the  manner  of  the  ancient  geometricians, 
and  establishes  it  with  such  clearness  and  satisfaction 
that  no  intelligent  man  could  refuse  his  assent.  The 
differential  calculus  had  been  attacked  at  an  earlier 
period  by  Niatweniiet  and  RoUe,  but  the  weapons 
wielded  by  these  advenaries  were  contemptible  when 
compared  with  the  ingenuity  of  Dr  Berkeley. 

89.  NMwithatanding  tliis  attack  upon  the  jninciplps^oriu  of ' 
of  the  new  analysis,  the  science  of  geometry  made  ra^dlluaias 
advances  in  England  in  the  hands  of  Thomas  Simpson,  SiaipMMi. 
Landen,  and  Waring.    In  1740,  Mr.  Simpson  publish- 
ed his  Treatise  on  FJttribnSf  which,  besides  many  origi- 

nal  researches,  contains  a  convenient  method  of  resolv- 
ing differential  equations  by  approximation,  and  various 
means  of  hastening  the  convergency  of  slowly  conver- 
ging series.  We  are  indebted  to  the  same  geometer  for 
several  general  theorems  for  summing  difierent  series, 
whether  they  are  susceptible  of  an  absolute  or  an  ap- 
proximate summation.  liisMathematicai£)issertatiofu,„.. 
published  in  1743,  his  Essays  on  several  Subjects  m 
Mathematics,  published  in  1740,  and  his  Select  Exer^ 
cises  Jor  Yovng  Proficients  in  the  Mathematics^  pub' 
lisbed  in  1752,  contain  ingenious  and  original  researches 
which  contributed  to  the  progress  of  geometry. 

90.  In  his  Mathematical  Lucubration*,  publisfae^'in  ^^^^ 
J  75^,  Mr  Landen  has  ^ven  several  ingenious  theorems  ij  analyHi 
for  ikt  summation  of  senes;  and  dieFhiHUOpbical  IWiis-  invented  hj 
actions  for  1775  contain  his  curious  discovery  of  the^^"*^^'*- 
rectification  of  a  hyperbolic  arc,  by-  means  of  two  arcs^^ 

«f  an  ellipsis,  which  was  aflerwajrds  more  simply  demon-  ^7^"^'  ' 
-strated  by  Legendre.  His  invention  of  a  new  calcnius, 
called  the  residual  analysis,  and  in  some  respects  sub- 
sidiary to  the  method  of  flaxions,  has  immortalized  his 
name.  It  was  announced  and  explained  in  a  small . 
pamphlet  published  in  1715,  entitled  a  ^Mrottrjr  con* 
■cerning-  the  Residtiai  Analysis. 

91.  The  progress  of  geemetij  in  E^and  was 

lerated  by  ^e  labours  of  Mr  Edward  Waring,  professor  fparing. 
of  mathematics  at  Cambri^e.   His  two  works  entitled  Tratu, 
Meditationes  JnafyticteypiUuihed  in  1769,  smiMedita- 1784,  aadr 
tioncs  Algebrtticx,  and  his  papcn  in  the  Philosophical  '79*t 
Transactions  on^he  summation  of  fiwces,  are  filled  with  ^  ' 
original  and  profound  researches  into  various  branches 
of  the  common  algebra,  and  the  higher  analysts. 

92.  It  was  from  the  genius  of  Xagraoge,  however,  _ 
that  die  higgler  calculus  has  received  the  most  brilliant  ^ 
improvements.   This  great  man  was  born  in  Piedmont,  grange. 

He  aflerwards  removed  to  Berlin,  and  hence  to  Paris, 

where  be  still  resides.  In  addition  to  many  improvements 

upon  the  integral  analysis,  he  has  enriched  geometry  with 

a  new  calculus  called  the  method  of^  variations.  The  ob-  _.  -  . 

ject  of  this  calculus  is,  when  there  is  given  an  expression    ^nriit^  - 

or  function  of  two  or  more  variable  quantities  whose  rela-tioac 

tion  is  expressed  by  a  certain  law,  to  find  vrhat  this  func- 

tioa  becomes  when  that  law  suffers  any  variation  infinite- 
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If  ffiaall,  occaaionedliytbe  wiatienof  one  or  more  of  thc' 
terms  which  exprew  it.    This  caktUw  is  as  much  su- 
perior to  the  integntl  ckIcuIos,  as  the  integral  c«Iculu» 
IS  above  the  coRunon  algebra.    It  js  the  only  means 
hf  which  we  can  reseWe  an  inuneose  number  of  prob- 
lems de  maximtM  tt  mtuitmSf  and  is  necessary  for  the  to- 
lotion  of  the  roost  interesting  problems  in  mechanics. 
Hii  theor;  His  theory  of  analyticaT  flanmans  is  one  vi  the  most 
of  analjti-  i)nlliant  specimenB  of  fanmait  genins.    In  the  Monoira 
of  Berlin  for  1772  be  bad  towdied  upon  this  interest- 
ii^  sobjeet,  but  the  theory  wm  camjilctely  developed 
in  1797  in  hn  work  Mrtitled  Theorie  det  JatcttoM  amh 
lytiquett  contatant  lea  jtriimipet  du'eakmi  diffktmtid, 
deg<^eh  de  toute  foruideratum  d*infiiiimentt  pHttt^  eu 
evanwissementSj  tm  de$  HntiUSf  ou  dtt  fUixmu  i  etre^ 
duit  dl^anaitfuea/pebriqaedes  quantitesfiiues.  In  sp-est 
number  of  memoirs  wnich  ure  to  be  lound  in  the  Afe- 
moirs  of  the  Academy  of  Paris,  in  those  oS  the  Acade- 
my of  Berlin,  and  in  those  of  the  French  Academy,  La* 
grange  has  thrown  light  on  every  branch  both  of  the 
common  algebra  and  the  new  analysis, 
.^^abavtof     93. The  new  geometry  has  likewise  been  mochindebt- 
1«  Place,       to  the  celebrated  Laplace.  His  various  papers  in  the 
'*  Tm.  tf ■  7  Memmrea  det  Spavans  Etrangers*f  and  the  Memoirs 
of  the  French  Academy,  have  added  greatly  to  the 
higher  calculi,  while  his  application  of  analysis  to  the 
celeBtiajl  phenomena,  as  exhibited  in  the  MechamipM 
CekttCj  and  his  various  discoveries  in  phyaiad  astronomy, 
cuthlehimtoahig^rank  amonffthe  promoters  of  science. 
Woks  of      94-  Amoi^  tile  cdebrated  French  maihematiciaas  of 
Counii,l>.the  last  and  pnsent  centioy,  we  cannot  cnut  theiumes 
cntix,  Bos- of  (Cousin,  Laonix,  and  BoBiat ;  aUofnimmhATewrit- 
-  ten  large  wwks  on  the  di&rentitl  and  iptegral  caknli, 

"*  and  illustrated  Uie  new  analysis  by  dieir  discoveries. 
The  Elemens  de  Oeometrie  by  Legendre  is  one  <^  the 
best  and  most  original  works  upon  eTementary  geometry, 
and  his  'pi^iers  in  the  Memoirs  of  the  Academy  contam 
several  imjffovenients  upon  the  new  analysis. 

05.  In  Italy  the  mathematical  sciences  were  destined 
a^ytieal  ^  ^  imiwoved  and  explained  by  a  celebrated  fenuUe. 
uttitntuHu.  Donna  Maria  Gaetana  Agnesi  (see  Agnesi,  Supplo* 
z?^'       ment)  was  profess^  of  mathonatics  in  the  university  of 
Bologna,  and  published  a  learned  work  entitled  Anafy- 
tieal  Ituiitutwnt,  containing  the  conHoon  analysis,  and 
die  differential  and  integral  calculi,     It  has  been 
translated  into  EngUsh  by  Pn^essor  Colscm,  and  was 
pidrfished  at  the  e^penee  of  Banm  Maseres.   A  fiiw 
Mucbe-   years  ago  seveml  cnrions  yopettiBi  of      cirde  have 
the  been  dtKOvci«d  by  MaschoiMU,  aiiBtlwr  Italiaa  imtlie- 


imUieian,  who  has  pobluihed  them  in  his  ktto'eatiBg 
work  entitled  mr  U  Geomeirie  du  Gtmpat. 

96.  In  England  the  m^hematical  steeaees  have  been  Epelufa 
Buccessfnlly  cultivated  by  Emeison,  Baren  Maseres,  Dr">*^">^ 
M.  Young,  Dr  Hutton,  Frofcasgr  Vince,  and  Professor 
Bobertatm  of  Oxford.    The  Doctrine     S^iujeims  bySmerwii. 
Emerson,  and  his  Method  of  IficrvraerU*t  w  good  in- 
troductions to  the  higher  geometry.     Th»  SMptores 
LegaritAm'ci  of  Baron  Maseres  ;  his  Traeltou  toe  He-  Baron  U 
golutiotto/Eqtiaiuins;  his  Principies  of  lAfe Aaamitieay'^^ 
and  his  other  mathenatioal  papers,  do  the  highest  ,ho- 

Bonr  to  his  talents  as  a  mathematidan  \  while  his  zedi 
fiir  the  promotion  of  the  mathematical  soiesces,  and  his 
generous  attention  to  those  1^0  cnltivato  them,  entitle 
him  to  the  noUe  af^llatton  of  the  firiend  and  patron  of 
genius.    Dr  Matthew  Young,  bishop  of  Cloofert,  haSDrM. 
given  a  synthetical  demonstratton  of  Newton's  rule  forToaiig;. 
the  quadrature  of  simple  curves }  and  has  written  on 
the  extraction  of  cubic  and  other  roots.    Dr  Hutton  DrHnttc 
and  Dr  Vince  have  each  published  several  elementaryand  Dr 
treatiitfr'j  on  mathematics,  and  have  invented  inggniaua^""'*' 
methods  fin*  the  summatitm  of  aeries.    Mr  Robertson  of  Mr  Robe 
Oxford  is  the  anthor  of  an  excellent  treatise  en  conw***^ 
sections. 

97.  The  ancient  geometry  was  assiduously  cultivi^cd  Scottish 
in  Scotland  by  Dr  Robert  Simpson  and  Dr  Matthew  >?>^.f>K» 
Stewart.  Dr8imp8on*s  edition  of  Euclid  and  his  treatise 

en  conic  sections  have  been  much  admired.  The  Tmcif  OrSfaq^ 
Physical  and  Mathematical  of  Dr  Bbtdiew  Stewart,  son. 
and  hia  PrapaettioneM  Geom^rketmmrtveterum  demote 
jingtecontain  fine  specimens  of  mathematical  genius.  InDrBC 
4Jm  ivesentdaythe  names  ofPrDfesswPlayfiurandPro-^t""*'^ 
(essor  Leslie  of  the  muversiCT  of  Edinbtn^,  Mr  Walr 
.laoe  and  Mr  Ivory  now  of  the  Royal  Military  CoUcgo 
at  Great  Marlow,  are  well  known  to  mathematicians. 
Mr  Playfair*8  Elements  of  Geometry,  uidbis  papers  oa^  V\m.J- 
the  Arithmetic  of  Impossible  Quantities  and  on  Porisms, 
are  proo&  of  his  great  talents  as  a  mathematician  and  a 
^lilosopheT.  Mr  Leslie,  well  known  for  his  great  disco- Mr 
veries  on  heat,  has  found  a  very  simple  principle,  cap»> 
•ble  of  extensive  application,  by  which  the  complicated 
expressions  in  the  solution  of  inoeterminate  ppoblems  may 
be  easily  resolved,  MrWallace's  papers  on  G«wjirfni«i/Mr  W»l 
Porisms  in  the  4th  voL  of  die  £dinbur||^Tran8acti<His,Uce. 
display  much  genius  \  and  Mr  Ivory's  Treatises  in  thcMr  Iv«|g 
last  voL  1^  Baron  Maswes^s  Scriptures  LogarUhmiei^ 
and  his  p^^  on  A  Niew  Skrutfar  the  Bect^Uafim  ^ 
the  EU^tiSf  £din.  TraM.  wL  4th.  entitle  him  to  a  high 
nnk  ammig  modom  aathom^kiaiu. 
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MATHEMATICAL,  any  diing  bekmfpng  to  the 
tieal,    fldence  of  mathematics. 
Bbitlock.     Mathematical  Instrumenigf  snch  instruments  as 
are  usually  employed  by  mathematiciaiis,  as  compasses, 
ocales,  quadrants,  &c. 

Machine  Jor  dividing  Matsematxcal  InstrumerUi. 
See  Ramsden*s  MacMne. 
,BiATLOCK,  %  town  or  village  of  Deihyshiie,  near 


'Wicksworth,  sitnated  «i  die  very  edn  of  the  Jkx-  UaOod 
went  'y  noted  tm  its  bath,  the  water  ttf^iriiuih  is  milk-V"-v 
waim  }  and  remarkaUo  &r  the  huge  rocks  in  its  vmi- 
runs,  particularly  diose  called  the  Thrr,  winch  is  1^0 
^ards  hig^  It  is  an  extensive  straggUn^  viUage,  bmlt 
u  a  very  romantic  style,  on  the  steep  side  vS  a  moun- 
tain, and  containing,  in  1801,  above  2000  inhabituits. 
Near  the  bath  are  ssveial  small  hooses^  whose  situalion 
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VmmL  3s  OB  Ac  Vtde  taotuml  horiztAital  parts  tbe  mountain, 
II  a  few  yards  ^Aevc  the  nfaA,  and  in  Bome  places  thefosib 
MatriiL  _ of  ac«nealinodtt<»di<be floors tfathew.  llMKancac- 
'  crilent  «ccommoAi*kaM  Tot-  dMBpany  who  yefioTt  to  the 
bath  ;  and  l3ie  pMreir  tnhaUtairts  are  ao^feited  by  the 
nde  of  ^p^bifiuitMins,  crntals,  &ov  and  notwithstaMmg 
the  roekiness  of  the  s^,  4be  eliflb  prodoce  aa  immnse 
number  of  (frees,  irbose  feli^  adds  jresltly  to  the  twaa- 
ty  of  thcvlace. 

MATRASS,  CircuKBiT,  or  Solthead,  among  che- 
mists.  See  Chemistry,  Explanation  of  Plates. 

MATRICARIA,  Feverfew  ;  a  genus  of  plants, 
belonging  to  the  syngcnesia  ches }  and  in  the  aatural 
method  ranking  mider  the  49II1  ocder,  CompOMttt,  See 
Botany  Index, 

MATBICE,  or  KIath^x,    See  Matrix. 

Matrkje,  Or  nurtrix,  -in  I}yevtg,  is  applied  to  the 
five  sim^e  celows,  whence  all  the  rest  are  derived -or 
composed.  These  are,  the  black,  white,  bhie,  red,  and 
yellovr  or  radt  celow. 

MAimfCE,  or  matriees,  vsed  by  the  tetter-finnders, 
are  those  Ihde  pieces  of  eof^ter  or  brass,  at  one  end 
whereof  are  engraren,  dentwise,  or  en  emw,  the  aeve- 
Tal  charaetcn  used  in 'die  composing  df  bonlu.  lEadi 
dwacter,  viivafa^  and  eTen«acfa  point  in  a  disoofine, 
iias  ha  several  matrix ;  -and  of  -eonaeqnenee  its  aeveval 
puncheon  to  strike  hC  Matrices  are  eat  w  graved  by 
engravers  in  metiU. 

When  types  are  to  be  cast,  the  matrice  Is  fastened 
to  the  end  of  the  mould,  so  disposed,  as  that  when  the 
metal  is  poured  on  it,  it  may  fall  into  the.creux  or  ca- 
vity of  the  nuitrice,  and  take  the  figure  and  impression 
thereof.    See  Letter  Fousdbby. 

Math  ICES,  used  in  coining,  are  pieces  of  steel  in 
fbrm  of  dies,  whereon  are  engraven  die  several  figures, 
arms,  characters,  legend,  &c  wherewith  the  epeciea 
wre  'to  be  stanqied.  Tlie  ei^nmng  is  performed  widi 
several  puncheons,  which  being  formed  in  relievo,  cr 
prominent,  when  struck  cm  the  metal,  naUce  an  indent- 
^  impreiBsitm,  whidi  the  French  call  en  ereua* 

MAl^ICULA,  a  register  of  the  admissim 
of  officers  and  persons  entered  into  any  body  or  socie^ 
^Thereof  m  list  is  made.  Henee  those  who  are  admittea 
snto.our  noiversities  are  said  to  be  matricnlated.  A- 
mong  ecclenasdoal  authors,  we  find  mention  made  of 
two  kinds  of  matricule ;  the  one  containing  a  list  of 
the  ecfJe^iastics,  called  matricuta  cierieomm :  the-t^er 
of  the  poor  subsisted  at  the  expence  of  the  church,  ■call- 
ed matricu/a  pauperam. 

Matricula  was  also  apptied  to  a  kind  of  alms- 
house, where  the  poor  were  provided  for.  -It  hail  cer- 
tain revenues  appropriated  to  it,  and  was  usually  built 
near  the  church,  whence  the  name  was  also.firequeiitly 
given  to  the  church  itself. 

MATRIMONY.   See  Marriage. 

MATRIX,  in  Anatomyj  the  womb,  or  that  part  of 
the  female  of  amr  kind,  n^erein  the  fcetus  is  coneoved 
and  nomished  tiu  the  time  of  ite  delivery.   See  Axa- 

TOMT,  108. 

Matrix  is  also  applied  to  places  pn^r  for  Ae  ge- 
neration of  vegetab^s,  minerals,  and  metals.  Thus 
the  earth  is  the  matrix  wherein  seeds  sprout ;  and 
raarcasitcs  are  by  muiy -considered  as  the  matrices  of 
metals. 

-  Tile  mUrix  of*  ores  is  the  earthy  and  etanysabslaiin 
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ces  in  whkh  these  metallic  matters  «re  enveh^ed:- 
these  are  vstious,  as  lime  and  fcewy  spar,  ^uartx, 
flaors,  &«. 

MATRON,  «n  eldoiy  Wtotrcd  «oMHi. 

Afry«^  Mdmst,  when  m  indow  ftsgne  tnieelf 
ehAd  ia  to  mtdnde  ihm  next  Mar,  and  a 
aiWasititiow  birth  is  SM^eeted  ts  he  artended,  ^mo, 
opsn  the  writ  4e  ventre  inxpicAmdOy  a  jmry  of 
w  to  be  impannriled  to  try  ^  qoestim  v^bether  'Ae 
woman  is  with  diild  or  not.  tio,  if  a  woraut  ia 
convicted  of  a  capital  ofience,  and,  beui^  crademned 
to  saiffer  deadi,  pleads  ia  stay  of  -exeoBtum,  ^at  she 
is  ppegauit,  a  jury  of  raatreiw  is  impaimcilled  to  m- 
qaire  into  the  truth  of  allegation  3  and,  if  they 
find  it  true,  the  convict  is  respited  till  after  herddi- 
very. 

MAUIONA,  in  Anerent  Geogng»fy,  a  river  sna- 
rating  GaUiaCeltica  from  the  B^gica  (Cteaar).  New 
the  Marne ;  which,  rising  in  Cbamp^igne  Bear  Laagres, 
runs  ninth-west,  and  then  west,  ud  paasii^  by  Meanx 
&Us  into  the  Seine  at  (^uaenMB,  two  leagnes  to  iko 
east  of  Paris. 

MATRONALIA,  a  Soman  iMirval  institated  by 
Smmrios,  and  oelelvated  on  the  Italends  «f  Mnrdi,  kt 
honour  Mars.  It  was  kept  by  matrons  in  p»MienhHr, 
and  badiekvs  were  entirely «KOnded  fim  ai^ilMR  in 
the  solemnity.  The  men  during  this  feast  sent  presents 
to  the  women,  for  which  a  return  was  made  by  them -at 
the  Saturnalia  :  And  the  women  -gawe  the  same  indui- 
genoc  to  their  servants  now  triuch  the  mtn  gave  to 
them  at  the  feast  ^  Saturn,  savmgtiMni -sit 'bime,  and 
treating  them  -as  soperitn^. 

MATROSS£S, ,  arc  soldiers  in  the  trhin  of  artil- 
lery, who  are  next  to  the  gunners,  and  asust  dwm  in 
loading,  firing,  wid  spmuinff  the  ^preat  guns.  They 
carry  ureloiiks,  and  nurtm  Mon^  with  the  store  wa^ 
gone,  both  as  a  guard,  and  to  give  Aeir-  assintance  m 
case  a  waMon  should  break  down. 

MAT8Y8,  QifiNTW,  painter  of  history  and  por- 
traits, mM  hoim  at  Antwerp  in  1460,  and  for  aemid, 
years  -foUoWed  the  trade  of  a  Uacksmidi  oar  fiurrier,  at 
UMUt  till  hewas  in  his  20th  ^ear.  Authors  vary  in  tlwir 
aecounts  of  the  came  of  his  qnittmg  hb  first  occupa- 
tion, and  attaching  himself  to  the  art  of  painting. 
Bome  affirm,  that  the  firet  unfolding  of  his  genius  was 
occasioned  by  the  si^t  of  a  print  which  accidentally 
was  shown  to  him  b^  a  friend  who  came  to  pay  him  a 
visit  while  be  was  in  a  declining  state  of  health  from 
the  labour  of  his  former  employment,  and  that  by  his 
copying  the  ]Nrint  with  some  degree  of  snceem,  he  waa 
animated  ^th  a  desire  to  learn  the  art  of  painting. 
Others  say,  he  fell  in  love  with  a  young  wonmn  of 
great  beauty,  ifae  daughter  of  a  pMnto*,  and  they  al- 
lege that  love  alone  wrought  Ae  miracle,  as  be  could 
have -'no  prospect  of  obtaining  her  except  by  a  distin- 
guished merit  tn  the  profession  of  painting :  for  vdiich 
reason  fae  applied  himselfwithinecssantlalMar  to  study-  ' 
andpnctise  the  art,  till  he  became  ao  eminent  as  to  ■ 
he  entitled  to  demand  her  in  iiiairti^^  and  he  soeoeed- 
ed.  Whatever  troth  mav  he  in  either  of  these  ao* 
counts,  it  is  certain  that  he  ^^leared  to  have  an  un*  - 
common  genius  his  manner  was  singular,  not  resem- 
bling the  manner  of  any  other  master ;  and  his  pictures 
were  strongly  coloured  and  caiefblly  finiriied,  but  yet 
-  they  are  -aoDeiriist  dry  and  haid.   By  many  compe- 
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■  Matgjs  'tent  judges  k  was  believed,  wlicn  they  oliserveil  the 
H       strength  of  expression  in  some  of  his  composition*,  that 
-Mattheir.  jif  studied  in  It^y  to  acquire  some  knowledge  cf 

the  antiques  and  the  great  masters  of  the  litjman  school, 
he  Vould  have  proved  one  of  the  most  eminent  painters 
of  the  Low  Countries.    Bnt  he  only  imitated  ordinal^ 
life  ;  and  seemed  more  inclined,  or  at  least  more  quak- 
.  fied,  to  imitate  the  defects  than  the  beauties  of  nature. 
Some  historical  compositions  of  this  master  deserve  com- 
mendation ;  .  particularly  a  Descent  from  the  Cross, 
'  iWiich  is  in  the  cathedral  at  Antwerp  y  and  it  is  justly 
admired  for  the  spirit,  skill,  and  delitacy  of  the  whole. 
,  But  the  most,  remarkable  and  best  known  picture  of 
Matm,  is  that  sf  the  Two  Misers  jn  the  galleiy  at 
Windsor.    He  died  in  1529. 

MATT,  in  a  ship,  is  a  name  given  to  npe-yara, 
junk,  &c,  beat  flat  and  intenraven;  used  in  order  to 
preserve  the  yards  &om  gidlii^  or  rubbing,  in  hoiating 
or  lowering  them. 

MATTER,  in  common  language,  is  a  word  of  the 
.  same  import  with  bodrff  and  denotes  that  which  is  tan- 
gible, visible,  and  extended  j  but  among  philosophers  it 
■  signifies 'that  subttance  of  which  all  bodies  are  compo- 
sed }  and  in  this  sense  it  is  ^noc^mous  wkh  the  word 
ELEMEirr. 

It  is  only  by  the  senses  that  we  have  any  communi- 
cation with  the  external  worid  i  but  the  immediate  ob- 
jjects  of  sense,  {diilesophers  have  in  general  agreed 
term  qualities,  which  they  conceive  as  inhering  in 
ramething  which  is  called  their  subject  or  substratum. 
It  is  this  substratum  of  sensible  qualities  which,  in  the 
language  of  philosophy,  is  denominated  matter  i  89 
that  'matter  is  not. that  which  we  immediately  see  or 
Juuidle,  bi4  the  conceal  subject  or  wpport  of  visible 
and  tangible  qualities.  What  the  modems  term  quaii- 
tie*,  was  by  Aristotle  and  his  foUowen  caBed  form  ; 
but  so  far  as  the  two  doctrines  are  intelligible,  there  apr 
pears  to  be  no  essential  difference  between  thenu  From 
.the-  modems  we  team,  that  body  consists  matter  and 
qualities ;  and  the  Peripatetics  taught  the  same  thing, 
when  they  said  that  body  is  composed  of  matter  mA 
form. 

How  philosophers  were  led  to  analyze  bo^  into  mat- 
ter and  form,  or,  to  use  modem  language,  mto  matter 
and  qualities  ;  what  kind  of  existence  they  attribute  to 
■each  -J  and  whether  matter  must  be  conceived  as  selfr 
existent  or  created — are  questions  which  shall  be  consi- 
dered afterwards  (See  M£T.ArHYS[cs).  It  is  sufficient 
Jiere  to  have  defined  the  term. 

MATTHEW,  or  Gospel^  St  AUttbew,  a  canon 
nical  book>  of  the  Ncw  Testament. 

St  MdTTRBW  wsite  his  gospel  in  Judea,  at  the  re- 
quest of  those  be  had  converted }  and  it  is  thought  he 
began  in  the  year  41,  eight  years  after  Christ^s  resur- 
rection. It  was  written,  according  to  Uie  testimony  of 
all  the  ancients,  in  Uie  Hebrew  or  Syriac  langua^  -y 
but  the  Greek  version,  which  now  passes  for  the  ongi- 
|ial,  is  as  old  as  tlie  apostolical  times. 

St  Mattheit  the  EvangehsCs  Z)oy,  a  festival  of  the 
Christian  church,  observed  on  September  2ist. 

St  MATTHBWy  the  son  of  Alpheus,  was  also  called, 
J.evi.  He  was  of  a  Jewish  original,  as.  both  his  names, 
discover,  and  probably  Galilean.  Before  his  call  to, 
tlic  apostolate,  he  was  'a  publican  or  toll-gatherer  ta. 
t}ie  Komansj  an  office  of  bad  repnte  among  the 
'a 
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Jews,  on  account  of  the  covetousness  and  exxcUon  of  Mattb 
:  those  who  managed  it ;  St  Matthew's  office  particular-  Matth 
.  ly  consisting  in  gatheriug  tha  customs  of  all  mcrcbao-  ' 
dise  that  came  by  the  sea  of  Galilee,  and  the  tribute 
that  passengers  were  to  pay  who  went  by.  water.  And 
bei-e  it  was  that  Matthew  sat  at  the  receipt  of  customs, 
when  our  Saviour  called  him  to  be  a  disciple.    It  is 
.  probable,   that,  living  at  Capernaum,  the  place  yf 
Christ's  usual  residence,  he  might  have  some  know- 
.  ledge  of  him  htfan  be  was  called.    Matthew  imme- 
diately expressed  bis  satisfiu:Uon  in  being  called  t«  this 
■high  dignity,  by  entertaining  our  Saviour  and  his  dis- 
ciples at  a  great  dinner  at  his  own  house,  whither  he 
.  invito  all  ms  friends,  especially  those  of  his  own  pro- 
fession, hoping,  probably,  that  they  muht  be  influenced 
by  the  compuy  and  conversation  of  Christ    St  Mat- 
thew continued  with  the  rest  of  the  a|nst]es  till  after 
our  Lord^s  ascension.    For  the  first  eight  yens  after- 
awards,  he  preached  in  Judea.    Then  be  betodt  faimseV 
to  propagating  the  gospel  among  the  Gentiles,  and 
chose  Ethiopia  as  the  scene  of  his  apostolical  ministry  ^ 
where  it  is  said  he  suffered  martyrdom,  but .  by  what 
kind  of  death  is  altogether  uncertain.    It  Is  pretended, 
but  without  any  foundation,  that  Hyrtacua,  king  of 
Ethiopia,  desiring  to  marry  Ipbi^nia,  the  daughter 
of  his  brother  and  predecessor  ^glippus,  and  the  apos- 
■tle  having  represented  to  bhn  that  he  could  not  law- 
fiilly  do  it,  the  enraged  prince  ordered  bis  head  \m- 
mediately  to  be  cut  off.    Baronlus  tells  us,  the  body 
of  St  Matthew  was  transported  from  Ethiopia  to  Bir 
thynia,  and  from  thence  was  carried  to  Saleraum  id  the 
itiDgdom  6f  Naples  In  the  year  954,  where  It  was  found 
in  1080,  and  where  Duke  Robert  built  a  church  beazy 
ing  his  ttwne. 

St  Matthew^  a  town  of  Spain,  in  the  kingdom  of 
.Arragon,  seated  In  a^leaaant  plain,  and  In  a  very  fer* 
tile '  country  watered  with  many  springs.  W.  Long* 
o.  15.  N.  Lat.  40.  22. 

AlATTHEir  of  Paris.  See  Paris. 
Matthew  of  Westminster^  ^  Benedictine  monk  and 
accomplished  scholar,  who  wrot^  a  history  from  the 
beginning  of  the  world  to  the  end  of  the  reign  of  Edr 
ward  I.  under  the  title  of  Flores  Historiarum ;  which 
was  aHenrards  continued  by  other  bands.  He  died-  in 
1380. 

St  MATTHIAS,  .an  apostle,  was  chosen  instead 
of  Judas.  He  preached  in  Judea  and  part  of  Ethi- 
opia, and  suffered  martyrdom.  See  the  Acts  of  the 
Apostles,  chap.  i.  There  was  a  gospel  published  un*. 
der  Matthias's  name,  but  rejected  as  spurious ;  as 
likewuc  some  traditions,  vAnck  met  with  the  same 
&te. 

St  Mattbias's  Dtoft  ^  festival  of  die  Christian 
diurch,  observed  on  the  24th  ni  February.  St  Mat- 
thias was  an  apostle  of  Jesas  Christ,  but  not  of  the 

number  nf  the  twelve  chosen  by  Christ  himself.  He 
obtained  this  high  honour  upon  a  vacancy  made  In 
the  college  of  the  apostles  by  the  treason  and  death 
of  Judas  Iscariot.  The  choice  fell  on  Alatthias  by 
lot ;  his  competitor  being  Joseph  called  Barsabas,  and 
sumamed  Justus.  Matthias  was  qualified  for  the 
apostleship,  by  having  been  ,a  constant  attendant  upon 
our  Saviour  all  the  time  of  his  ministry.  He  was^ 
^bahly,  one  of  the  70  disciples.  After  our  Lord's 
tesnrrectiwi,  he.  preached  the  jgospef  first  in  Judea. 

Afterwards 
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Aftenni^  it  is  ^obable  be  trtTened  eutwavd,  his 
TMideDce  bciBg  principalty  near  tbe  irruption  of  the 
^  mer  ApnuiM  snd  the  haven  Hjrssos.  The  bariwnms 
people  treated  him  with  great  rodeness  and  ii^mani* 
tj  }  and,  aftw  maaj  hbamn  «nd  sufferings  -in  conwrt- 
great  nun^Ms  to  Christianity,  be  obtained  the 
crown  of  martyxdom  ;  but  by  what  kiad  of  death,  is 
uncertain.— Tliiey  peetend  to  show  the  relics  of  8t  Mat- 
thias at  Rome  i  and  the  famous  abbey  ef  St  Mat- 
thias near  Treves  boasts  of  the  same  adraatage  *,  but 
dcwbtless  both  without  aoy  foundation.  There  \nts  a 
gospel  Mcribed  to  St  Matthias  }  but  it  was  universally 
rejected  as  spurioos. 

MATlUACiC  or  Mattiaci  FoirrES,  in 

Aneieni  Gn^rq^^,  now  Wisbaden,  opposite  to  Klentz, 
in  WetoraTta.   K.  Long.  8.  N.  Lat.  50.  6. 

MATTIACUM,  or  AIattium,  in  Ancimt  Geoftra- 
phy^  %  town  of  tbe  Mattiaci,  a  branch  of  the  Catti  in 
Germany.  Now  Marburg  in  Hesse.  £.  Long.  40< 
N.  Lat.' 50.  4a 

.  MATITNS,  the  first  canonical  hour,  or  the  first 
part  <A  the  duly  service  in  tbe  RmniA  church. 

MATTHIOLUS,  Peter  Akdrew,  an  eminent 
phvsicisQ  in  the  i^th  century,  born  at  Sienna,  was  well 
skOled  in  the  Greek  and  Latin  tonnes.  He  wrote 
learned  commentaries  on  Diosoorides,  and  other  woriu 
which  are  esteemed  ;  and  died  in  1577. 
-  MATURANTS,  in  Pharmacy^  medicines  which 
promote  the  sii^puration  of  tumors. 

MATY,  Matthew.,  M.  B.  an  eminent  physician 
and  polite  writer,  was  bom  in  Holhuid  in  the  yeur 
1^18.  He  was  the  son  of  a  clergyman,  aad  tras  ori- 
ginally intended  for  the  church}  bnt  in  consequence 
of  some  mortifications  Us  father  met  with  fitom  4he 
ayned,  on  account  -of  the  pecaliar  sentiments  be  en^ 
tertatned  about  tbe  doctrine  of  the  3^nUy,  turned 
fats  thoughts  to  physic  He  took  bis  degree  of  M.  1). 
at  Leyden;  and  in  1740  came  to  settle  in  England, 
liis  father  having  determined  to  quit  Holland  for  ever. 
In  order  to  make  himself  known,  he  began  in  1 749  to 
^blish  in  French  an  account  of  the  productions  of  the 
Erfiglish  press,  printed  at  the  Hague  under  the  name  of 
the  Journal  Briianmque.  This  journal,  which  coiiti- 
■ues  to  hold  its  rank  amongst  the  best  of  those  which 
bave  appeared  since  the  time  of  Bayle,  answered  the 
^ief  end  he  intended  by  it,  and  introduced  him  Os 
the  acquaintance  of  «omc  of  the  most  respoctahle  lite- 
rary ^aracters  of  the  country  he  had  made  bis  own, 
ft  was  to  their  active  and  uninterrupted  friendsliip>be 
owed  the  places  be  aiftecwards  poesessed.  In  17^  he 
was  dioeen  felknr,  and  in  1765,  on  the  resignation  1^ 
Dr  Birch,  who  died  a  few  months  after,  and  had  made 
him  bb  executor,  secretair  to  ^  Boyal  Society.  He 
had  been  appointed  one  of  the  imder  Hbravians  ef  the 
British  museum  at  its  first  inrtitution  in  1753,  anil-h«- 
rame  principal  librarian  at  the  death  of  - Dr  Kaight  in 
1772.  Uscfiil  in  all  these  Bituati(ms,-he  promised  ts  he 
eminently  so  in  the  last,  when  he  was  s^xed  witli-a 
laogui^ng  disorder,  whit;h  in  1776- -put  on  end  to  a 
life  which  bad  been  unifomly  devoted  to  tbe  puntuit 
of  science  and  the  offices  of  Immanity-  He  was  an 
«arly  and  active  advocate  for  inoctilation ;  and  when 
there  was  a  doubt  ootertainod  that  one  .mif^t  have  tbe 
tmslipox  this  way  a  second  time,  tried  it  upon  him- 
stlf  unknown  to  bis  fiuiily.  He  was  a  ownber.  of 
Vol-  XIH.  Ptet  L  i 
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the  medical  club  (with  the  Drs  Parsons,  Tcmidemaa,  MaV. 
Fotbergill,  Wats(m  and  others),  which  met  eveiyManlicage. 
fortnight  in  St  Paul's  Cfaorchnrd.   He  was  twice '  « 
imiried,  viz.  the  first  time  to  Mrs  Elisahetfa  Bmtra- 
gM }  And  tbe  second  to  Mrs  Mdry  Deners.   He  left 
n  son  -and  three  daugbtera.   He  bad  wariy  finidied 
the  Memoirs  of  tbe  earl  of  Chesterfield ;  which  were 
completed  by  his  eon-in-law  fSr  Justamtmd,  and  pre- 
fixed to  that  ndiienian*s  Miscellaneous  Works,  17771 
a  -vols  -4to. 

Maty,  Paul  Henry^  M.  A.  F.  R.  8.  son  of  the 
former,  was  bom  in  1745,  and  was  educated  at  West< 
minster  and  Trinity  college,  Cambridfre,  and  had  their, 
travellmg  fellowship  for  three  years.  He  was  afterwards 
chaplain  to  Xjord  Stormont  at  Paris,  and  soon  after  va- 
cated his  next  fellowship  by  marrying  one  of  the  three 
dau^ters  of  Joseph  CIoIl,  fUq.  and  sister  of  Captun 
Charles  Clerk  (who  succeeded  to  the  command  on  the 
death  of  Captain  Cook).  On  h!s  fatber^s  death  in  I776r 
he  was  appointed  to  tbe  office  of  tme  of  the  under  libra- 
rians  of  the  British  Museum,  and  was  afterwards  prefer- 
fed  to  a  superior  apartment,  having  the  care  of  the 
antiquities,  for  which  be  was  eminently  qualified.  In 
X776  he  also  succeeded  his  father  iu  the  oflice  of 
secretary  to  the  Hoyal  Society.  -On  -the  disputes  re- 
specting the  reiostaterocnt  of  Dr  Hutton  in  tbe  depart- 
ment of  secietary  for  foreign  correspondence  in  1784, 
\\t  ftfaty  took  a  warm  and  distinguised  part,  and  re- 
signed the  ofiice  of  secretary ;  after  which  be  under- 
took to  assist  gentlemen  or  ladies  in  perfecting  tbeir 
knowledge  of  the  Greek,  Latin,  French,  and  Italiaa 
classics.  Mr  Maty  was  a  thinking  conscientious  man  j 
and  having  conceived  some  doubts  about  the  articles 
be  had  eubscribed  in  eariy  life,  he  nevw  --could  he  pre- 
vailed upeo  to  ]dace  himself  in  tbe  way  of  ecclesiastical 
p««feiuient,  though  his  connexions  were  amongst  tboso 
who  could  have  served  him  essentially  in  this  poinl^ 
and  soon  after  fiis  &tber*s  deaA  be  withdrew  himself 
from  ministering  fu  the  established  churcth,  his  reasons 
fer  which  he  publidied  in  the  47th  volume  of  the  Gentk 
Magazine,  p.  -466.  His  whole  life  was  thencefbrwards 
taken  up  in  literary  pursuits.  He  received  lool.  from 
the  duke  of  MaHborough,  with  a  copy  of  that  bcauti- 
fid  work,  the  Gammr  Mar&urierueSf  of  which  only  100 
copies  were  worked  off  fiur  presents }  jind  of  which 
Mr  Maty  wrote  tbc'French  account,  as  Mr  Brynnt  did 
tbe  Latin.  In  Jonnary  1782  he  set  on  foot  a  Review 
of  -publications,  principally  foreign,  which  he  carried 
en,  with  great- credit  -  to  himself  and  satisfaction  to  tbe 
public,  for  near  five  yean,  when  he  was  ddiged  to 
discontinue  it-fron»-ill  ■  health.  He  had  long  laboured 
under  an  asthmatic  com^aint,  -wUdi  at  times  made 
great  ravages  in  his  coastitntion,-sind  at  last  put  a  pe- 
riod to  his  Ufo  i»  Jan.  1787,  at  the  age  of  42  }  leaving 
behiod  him  one  -son.— -Mr -Maty  was  eminently  ac- 
quainted with  ancient  und  modem  literature,  and  parti- 
cularly conversant  in  critical  researches.  The  purity 
•nd  probity  of  his  nature  were  unquesttODablo  ;  and  his 
humanity  was  as  exquisite  as  it  would  have  be«i  exten- 
sive, bad  it'been^secoaded  by  bis  fortune. 

AUUBRUOK,  a  fortified  4own  of  the  Netherlands, 
in  Hainanlt,:  which  Igsmerly  contained  an  abbey  of  ca- 
noncsscs,  who  were  noUe  both  by  {be  father  and  mo- 
therms  side.  In  1678  Uits  place  was  ceded  to  France, 
in^  whose  posseSfion  it  still  xenains.  In  September 
'C  I7P3, 
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,  Ibabevge  1793,  die  Anstriim  fonsed  tW  blockade  of  flwe, 
tl       but  were  driven  from  tlmr  poatiga  in  the  feUowiag 
^^'y"*"^  month.   It  ia  seated  on  the  rivar  SmnbTe,  in  £.  haug, 
'   "  4.  3.  N.  LatT  50.  16. 

MAUCAUCO,  Macaco,  or  Mah\  a  genus  of 
qnadiupeds  belonging  to  the  order  Prtntafrj.  See  Maw-' 
MALI  A  Ind^x. 

MAVIS,  a  species  of  turdus.  See  Orhitroloct 
Index. 

MAUNCH,  in  Heraldrtfj  the  figure  of  an  ancient 
coat  sleeve,  borne  in  many  gentlemen^s  escatcbeons. 

MAUNDY  THURSDAY,  is  the  Urarsday  in  pas- 
sion week ;  which  was  called  Maundagy  w  3Smidate 
Thurtdagt  firam  the  eommand  whidi  ow  SeTioar  gave 
his  aposdes  to  comoKmorate  him  in  the  Lord's  rapper, 
which  he  this  day  iostitated ',  or  from  the  new  com- 
mandment which  he  gave  them  to  love  one  another, 
after  be  had  washed  uieir  ftet  as  a  token  of  his  lovc' 
to  them.   

MAUPERTUIS,  Peter  Loois  Morceau  de,  a 
celebrated  French  academician,  was  bom  at  St  Malo 
in  1698  ;  and  was  there  privately  educated  till  he  arriv- 
ed at  his  i6fb  year,  when  he  was  placed  under  the  ce- 
Idiratcd  professor  of  philosophy  M.  le  Blond,  in  the 
college  of  La  Marcfae,  at  Paris.  He  soon  discovered 
ft  pasmon  for  mathematical  studies,  and  particnlarly  for 
geometry.  He  likewise  practised  instrumental  mosic 
m  his  early  years  with  great  soecess,  but  fixed  on  no 
profession  till  be  was  30,  when  be  entered  into  the  ar- 
my. He  first  served  in  the  Grey  musqueteers  j  but  in 
the  year  1720,  his  father  purchased  for  him  a  company 
of  cavalry  in  the  regiment  of  La  Kochcguyon.  He  re- 
mained but  five  years  in  the  army,  during  which  time 
he  pursued  bis  mathematical  studies  with  great  vigour  ; 
and  it  was  toon  remariced  by  M.  Frerct  and  other  aea- 
denucisuis,  that  nothing  bat  geometry  could  satisfy 
his  active  soul  and  unbounded  thirst  tor  knowledge. 
In  the  year  1723,  he  was  received  into  the  Royal 
Academy  of  Seira&ces,  and  road  his  first  performance, 
which  was  a  memoir  upon  the  construction  and  form 
of  muMcal  instnimcnts,  November  15.  17  24*  During 
the  first  yuan  of  his  admission,  he  did  not  wholly  con- 
fine his  attention  to  mathomstics  ;  he  dipt  itito  natu- 
ral ^ilosophy,  and  discovered  great  knowledge  and 
dexterity  in  oucrvatioos  and  experiments  open  animalsj 
If -the  custom  of  travelling  into  remote  climates,  like 
the  sages  of  antiqtiity,  in  order  to  be  initiated  into 
the  learned  mysteries  of  those  times  had  still  subsisted, 
no  one  would  have  conformed  to  it  with  grctater  ei^er- 
Qess  than  M.  de  Manpertuis.  His  first  gratification 
of  this  pftssiou  was  to  visit  the  country  which  had 
given  birth  to  Newton :  and  during  his  residence  at 
'  Tiondon  he  became  as  zealous  an  admirer  and  fol- 

lower of  that  philosopher  as  any  one  of  bis  own 
coontrymcn.  His  next  excujvton  was  to  Basil  in 
Hwkzerland,  where  he  formed  a  friendsliip  with  the  fii- 
ttious  John  Bemonilli  and  his  family,  which  continoed 
to  his  deaths  At  Us  return  to  Paris,  be  allied  him- 
self to  his  fimorite  stodies  with  grentcr  zeal  than  ever : 
—And  how  well  he  fulfilled  the  duties  of  an  academi- 
cian, may  be  gathered  by  running  over  the  memoirs  of 
the  academy  from  the  year  1724  to  1736  *,  where  it  ap- 
pears that  he  was  neither  idle  nor  occopied  by  objects 
jif  small  importance.  The  most  snblime  questions  in 
;goometry  ud  the  >x«hitiTe  sciences  received  -frisn  his 


hands  durt- elegaQde,  vleamess,  and  psedsien,  so  n'Maspert^ 
mailable  ,in  aU  his  writings.    In  the  year  1 736,  be  !>  ■■  -y— 
was  sent  1^  the  king  of  France  to  the  polar  circle  to 
measure  a  degree,  in  order  to  ascertain  the  of. 
the  earth,  accmnpanied  by  Messrs  Qairault,  Camus, 
Le  Monnier,  PAbbe  Obthier,  and  Celsius  the  cele- 
Ixatcd  professor  of  astronomy  at  Upsal.    This  distine-  ■ 
tioa  rendered  him  so  fiunons,  that  at  his  retani  he  was- 
admitted  a  mendwr  of  almost  every  academy  in 
rope. 

In  the  year  1740  Maupertnis  had  an  uvitatioa  from- 
the  king  of  PtiMsin  to  |o  to  Bcriin  )  which  was  too 
flattering  to  be  refused.  His  rank  among  men  of  let-.  - 
ters  had  not  wholly  effiwed  bis  love  for  his  first  pro- 
fiMsion,  namely  that  of  arms.  He  fidbnted  his  Prus- 
sian majesty  into  the  field,  and  was  a  witness  of  the 
dispositions  and  operations  that  preceded  die  battle  of 
Molwitz  J  but  was  deprived  of  the  glory  of  being  pre- 
sent, when  victory  declared  in  fitvour  of  his  royal  pa- 
tron, by  a  singular  kind  of  adventure.  Hid  boise,  dur-. 
ing  the  heat  of  the  action,  mnning  away  with  him, 
he  fell  into  the  hands  of  the  enemy ;  and  was  at  first 
but  roughly  treated  hy  the  Aostriw  soldieis,  to  whom 
he  could  not  mdce  himself  known  lor  want  of  lanr 
goage }  but  being  carried  prisoner  to  Vienna,  he  re- 
ceived snch  hmmirs  fimn  their  Iao|)erial  Majesties  ns 
were  never  effaced  from  bis  meroo^>  From  Vienim 
be  retuined  to  Beriin  \  but  as  the  reform  of  die  aca- 
demy which  the  king  of  Prusria  then  meditated  was- 
not  yet  mature,  he  went  again  to  Paris,  where  his  af- 
fairs called  him,  and  was  chosen  in  1742  director  o£ 
the  Academy  of  Sciences.  In  x  753  he  was  received  in-^ 
to  the  French  academy ;  which  was  the  first  instance 
of  the  same  person  being  a  member  of  both  the  aca- 
demies at  Paris  at  the  same  time.  M.  de  Maupertuis 
again  assumed  the  soldier  at  the  siege  of  Fribouig,  and 
was  pitched  upon  by  Marshal  ti^gaj  and  the  Count 
d^Argenson  to  carry  the  news  to  the  French  king  o£  ' 
the  surrender  of  that  citadel.  ' 

He  returned  to  Berlin  in  the  year  1744,  when  « 
marri^  was  negotiated  and  iHFOi^t  about  by  die 
good  offices  of  the  queen-mother,  between  our  author 
and  Madoansdle  de  Back,  a  lady  of  great  beauty  anA 
merit,  and  nearly  related  to  M.  de  Borck,  at  that-tino- 
ministerof  state*  This  determined  him  to  settle  at 
BeHin,  as  he  was  extremely  attaobed  to  bis  new  spouse^ 
and  regarded  this  alliance  as  Ihe  most  fortunate  cir*' 
cumstance  of  his  life. 

In  the  year  1746,  M.  de  Maupertnis  was  declared 
by  his  Prussian  majes^  president  of  the  Royal  Academy^ 
of  Sciences  at  Berlin,  and  soon  afler  by  the  same  prince 
was  hoooored  ^th  the  order  of  Merit :  However,  all 
these  accomnlated  honours  and  advantages,  so  fsa  from 
lessening  bis  ardour  far  the  seiences,  seemed  to  fiimisb> 
new  allurements  to  labonr  and  ap]dication.  Not  a  day 
passed  but  he  prodoced  some  new  project  or  essaj  in 
the  advanocmept  of  knowledge.  Nor  did  he  confine 
tatmself  to  matbemadcal  -studies  onfy:  metaidiysicay 
diemislry,  botany,  polite  litentnre,  all  shared  his  at- 
tentitm,  and  coatrifaoted  to  his  fiune.  At  the  same 
tisae,  he  had,  it  seesas,  a  strange  ioquietodc  of  spi- 
rit, with  a  moreee  tempM",  wbich  rendered  him 
miseraUe  amidst  honours  and  pleasures.— Snch  n 
tempenuaent  did  not  promise  a  vary  pacific  life, 
and  be  ms  «igagcd  in  oovenl  ^[usneb.    He  had 
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iXwibiu-  ^  qnurel  with  Koeoig  the  professor  of  philosophjr  at 
>i  i^yiiii^'  ITraneker,  and  another  more  terrible  with  Voltaire. 

Maupertuis  htul  inserted  into  the  Tolamo  of  Memoita 
of  the  Academy  of  Berlin  for  1746,  a  discourse  i^n 
the  laws  of  motion }  which  Koeoig  was  not  content 
with  attacking,  but  attributed  to  Leibnitz.  Mauper- 
tuis,  stung  with  the  imputation  of  plagiarism,  engaged 
the  uaden^  of  Berlin  to  call  upoo  kim  for  his  ^oof  { 
which  Koeutg  &ilin^  to  produce,  he  was  struck  out  01 
the  academy,  of  which  he  was  a  member.  Several 
IHuni^ts  were  the  coosequence  of  this  ;  and  Voltaire, 
for  some  reason  or  other,  engaged  against  Maupcrtuia. 
We  say,  for  some  reason  or  other }  because  IVIaupertuis 
and  Voltaire  were  i^parently  upon  the  most  amicable 
terms  ;  and  the  latter  respected  Uie  former  as  his  master 
in  the  mathematics.  Voltaire,  however,  exerted  all 
his  wit  and  satire  against  him  }  and  on  the  whole  was 
so  much  traosported  beyond  what  was  thought  rig^t, 
that  he  found -it  expedient  in  1753  to  quit  the  court  qf 
Prussia. 

Our  philosopher's  constitntion  had  long  been  con- 
Bideralily  impaired  by  the  great  fatigues  of  various  kinds 
in  whidi  his  active  mind  had  involved  him  j  Uuhu^ 
froio  the  a^naung  hardships  he  had  undeivGHie  m  ma 
northern  expedttioo,  mo«t  of  his  future  hodily  suffer- 
ings may  be  traced.  The  intense  sharpness  of  the  air 
could  only  be  supported  by  means  of  strong  liquors, 
which  served  to  increase  his  disorder,  and  bring  on  a 
spitting  of  blood,  which  began  at  least  12  years  befmt: 
he  died.  Yet  atiU  his  mind  seemed  to  enjoy  the 
greatest  vigour  j  for  tlie  best  of  his  writings  were  pro- 
duced, and  most  sublime  ideas  developed,  during  the 
.time  of  his  canfinement  by  sickness,  when  he  was  un- 
able to  occupy  his  presidial  chair  at  the  academy.  He 
.took  several  joui-ncys  to  St  Malo,  during  the  last  years 
of  his  life,  (nr  the  recovery  of  his  health :  And  tbou^ 
he  always  recei\%d  benefit  by  brc^hin^  bis  native  an-, 
yet  still,  upon  his  return  to  Beriin,  his  disorder  like- 
wise returned  with  greater  Tiolmcc.— His  last  journey 
into  France  was  undertaken  in  the  ^ear  1757  j  when 
lie  was  obliged,  sqpn  after  his  arrival  there,  to  quit 
his  favourite  retreat  at  St  Malo,  on  account  of  the 
danger,  and  confusion  which  that  to^vn  was  thrown  into 
Ii^  the  aiTival  of  the  KngUsh  in  its  neighbourhood. 
1'  rom  thcBce  he  wimt  to  Bourdcanx,  hoping  there  to 
meet  with  a  neutral  ship  to  carry  faim  to  Hamburgh, 
in  his  way  back  to  Berlin  y  but  being  disappointed  in 
that  hope,  ho  went  to  Thoulouse,  where  he  remained 
seven  months.  He  had  then  thoughts  of  going  to  Italy, 
in  hopes  a  milder  climate  would  restore  bim  to  health  : 
but  finding  himself  grow  worse,  he  rather  inclined  to- 
wards Germany,  and  went  to  Neufcfaatel,  where  for 
three  months  he  enjoyed  the  conversation  of  Jjord. 
Alarischal,  urith  whom  be  had  finmerhr  been  much 
cMiiiected.  At  length  he  arrived  at  Basil,  October 
16.  1 758,  where  he  was  received  by  his  fncnd  Ber- 
uotiilli  and  his  family  with  the  utmost  tenderness  and 
aiI!ectioB.  He  at  first  found  himself  much  better  here 
than  he  had  been  at  Neufchatel:  but  this  amcndmeot 
was  of  short  dun^on  j  for  as  the  winter  approached, 
his  disorder  returned,  accompanied  by  new  and  more 
alarming  symptoms.  He  languished  here  many  months 
during  which  he  was  attended  by  M.  de  Im  Ccmdamine  j 
and  died  in  i759> 

Hewnte  in  Frendi,  i.  The  figure  of  the  earth  de- 
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termined.    2.  The  measure  of  a  degree  of  the  meridliin.  MtiDtwrluii 
3.  A  discourse  on  the  parallax  of  the  moon.    4.  A  dis-  |I 
course  on  the  (igiiro  of  the  stars.    5.  The  elements  of  Maurice, 
geography.    6.  Nautical  astronomy.    7.  Elements  of' 
astronomy.    8.  A  physical  disfcrtation  on  a  wbite  inha- 
bitant of  A&Ica.  9.  An  essay  on  cosmiq^piiyt  Jo.  Ite- 
flections  on  the  origin  of  languages,    xi.  An  essay  on  ' 
moral  philosophy.    12.  A  l^ter  on  the  progress  of  tbe 
sciences.    13.  Aa  essay  on  the  IbrmatioD  of  b^iest 
14.  An  eulegium  on  SC.  de  Mootaquieu.    15.  Letters, 
and  other  woriu. 

IVfAUR,  St,  was  a  celebrated  disciple  of  St  Bene- 
dict. If  we  can  believe  i  life  of  St  M aur  ascribed  to 
Faustus  his  companion,  he  was  sent  by  Benedict  on  a 
mission  to  France.  But  this  life  is  considered  as  apo- 
cryphal. In  rejectuQg  it,  however,  as  well  as  the  cii-- 
cumstances  of  the  mission,  we  must  beware  of  denying 
the  mission  itself.  It  is  certain  that  it  was  believed  in 
France  aa  eariy  as  the  9th  century ;  and  notwithstand- 
ing the  siloice  of  Bode,  Gregory  of  Tours,  and  odiers, 
there  are  several  docmnents  which  prove  this,  or  at 
least  render  it  extremely  probable.  A  celebrated  so* 
ciety  of  Benedictines,  took  the  nmne  of  St  Mmr  in 
the  beginning  of  the  last  century,  and  received  the 
unction  of  Pope  Gregory  XV.  in  1621.  This  so- 
ciety was  eariy  distinguished  by  the  virtue  and  the 
knowledge  of  its  nwmhers,  and  it  still  supports,  tbe 
character.  There  are,  ^rhaps,  fewer  eminent  mert  in 
it  than  formerly ;  hut  this  may  be  ascribed  to  the  levi- 
ty of  the  age,  and  partly  to  the  little  encouragement 
for  the  researches  of  learned  men.  The  chief  persons 
of  ingenuity  which  this  society  has  produced  are,  the 
Fathm  Menard,  d^Acheri,  Mabillon,  Ruinart,  Ger- 
main, Lami,  Montfaucon,  Martin,  Vai»8ctte,  le  Noiirri, 
jMartlanay,  Marteone,  Mafisuct,  &.c.  &c.  See  L'^Hin- 
taire Litleraire  dela  Cotfgregatum  de  St  Maur,  publish- 
ed at  Piris  under  the  tiue  of  Brusaels,  in  410,  1770, 
by  Dom.  Tassin. 

MACRICEAU,  Fbahcis,  a  French  antgem,  iriio 
applied  himself  trith  great  wcccH  and  reputation  to  the 
theory  and  practice  of  his  art  for  several  years  at  Paris. 
Afterwards  he  confined  himself  to  tbe  disorders  of  preg- 
nant and  lying-io-wonien,  and  was  at  the  head  of  ail 
the  operators  in  this  way.  His  Observattons  tur  la 
grosKsse  and  aur  V accouchement  des  Jemma,  sur  Icurs 
maladies^  et  ceUea  des  eafans  Tiouveatix,  1694,  in  4to,  is 
reckoned  an  excellent  work,  and  has  been  translated 
into  several  languages,  German,  Flemish,  Italian,  Eng- 
lish: and  tbe  author  himself  translated  it  into  Latin. 
It  is  illustrated  with  Cuts.  He  translated  another  piece 
or  two,  by  wa^  of  supplement,  on  the  same  subject }  and 
died  at  Paris  m  1709. 

MAURICE,  St,  commander  of  the  Theban  le- 
gion, was  a  Christian,  together  with  the  officers  and 
soldiers  of  that  legion,  anonnting  to  6600  men.— 
This  legion  received  its  name  from  the  city  Thebes 
in  Egypt,  where  it  was  raised.  It  was  sent  fay  Dio- 
clesian  to  check  the  Bagaudse,  who  had  excited  some 
disturbances  in  Gaul.  Maurice  having  carried  his 
troops 'over  tbe  Alps,  tbe  emperor  Maximinian  com- 
manded him  to  en>F^  his  utmost  exertions  to  extir- 
pate Christianity.  Tlus  proposal  was  received  with 
horror  both  by  the  cimimander  and  by  tbe  soldiers. 
Hie  emperor,  enraged  at  their  opposition,  cMunand- 
cd  the  legioir  to  decimated }  and  when  they  still 
C  2  dedared 
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UMriee.  declared  that  they  woold  sooner  die  than  do  mj  thing 
^ prejudicial  to  the  Christian  fiuth,  every  tenth  man  of 
those  who  remained  was  put  to  death.  Their  perse- 
verance excited  the  emperor  to  still  greater  cruelty  j 
for  when  be  saw  that  nothing  could  make  them 
relinquish  their  religion,  he  commanded  his  troops 
to  surround  them,  and  cut  them  to  pieces.  Mau- 
rice, the  commander  of  these  Christian  heroes,  and 
Exuperus  and  Candidns,  officers  of  the  legion,  who 
bad  chiefly  instigated  the  soldiers  to  this  noble  re- 
sistance, signalized  themselves  by  their  patience  and 
their  attachment  to  the  doctrines  of  the  Christian  re- 
ligion. Tbcy  were  massacred,  it  is  believed,  at  A- 
gaune,  in  Cbablais,  the  22d  of  September  286. — 
Notwithstanding  manr  proofe  which  snpport  this  tEan»< 
action,  Dubordier,  Hottinger,  Moyle,  Burnet,  and 
Mosb^m,  are  disposed  to  deny  like  fiict.  It  is  de- 
fended, on  the  other  band,  by  Hicks  an  English 
writer,  and  by  Dom  Joseph  de  Lisle  a  Benedictine 
monk  de  h  eongregration  de  Saimt  Vanaet,  io  a  work  of 
his,  entitled  Hejence  de  la  Verity  cbt  Marttfre  de  la  Le- 
g^n  TAcBcnne,  X737.  In  defence  of  the  same  fact,  the 
reader  may  consult  Hutoria  de  S.  Mtntritir^  by  F.  Kos- 
'  tignole  a  Jesoit,  and  the  Acta  Sanctorum  for  the  month 
of  September.  The  martyrdom  of;  this  legion,  written 
'tj  St  £ncberiiu  bishop  of  Lyons,  was  transmitted  to 
poBteiity  in  a  very  imperfect  manner  by  Sarins.  F.  Chif- 
flet  a  Jesuit,  discovered,  and  rave  ^0  the  public,  an  ex- 
act copy  of  this  wotk,  Don  Ruinart  nuuntaina,  that  it 
has  every  mark  of  autbentrcity.  St  Maurice  is  the  pa- 
tron of  a  celebrated  order  in  the  king  of  Baxdinia^  do- 
'  minions,  created  by  Eroanael  Philibert  duke  of  Savoy, 
to  reward  milttary  merit,  and  approved  by  Gregory 
XIII.  in  1572.  The  commander  of  the  Theban  le- 
■  gion  must  not  be  confoonded  with  another  St  Maurice^ 
mentioned  by  Theodoret,  who  suffered  martyrdom  at 
Apamea  in  Syria. 

Maurice,  (^Maaniiut  Ttlfen'us\  was  bom  a.t  Ara- 
bissus  in  Cappadocia,  A.  D.  539.  He  was  descend- 
ed from  an  ancient  and  honourable  Roman  family.— 
After  he  bad  filled  several  offices  in  the  court  of  Tibe- 
rius Constantine,  be  obtained  the  command'  of  his  ar- 
mies against  the  Persians.  His  gallantry  was  so  con- 
spicuous that  the  emperor  gave  him  his  daughter 
Constantina  in  marriage,  and  invested'  hiin  with  the 
purple  the  13th  Augnst  58a.  The  Persians  still 
continued  to  make  lAroads  on  the  Unman  tcrrito- 
'ries,  and  Maurice  sent  Philippicus,  his  brother-in-law, 
-against  them.  This  general  conducted  the  war  with 
various  success.  At  first  be  gained  several  splcntftd 
victories,  but  he  did  not  continue  to  have  a  decided 
superiority.  As  tiiere  was  a  great  use  for  soldiers  in 
these  unfortunate  times,  the  emperor  issued  a  man- 
date in  592,  forbidding  any  soldier  to  become  a  monk 
till  be  had  accomplished  the  term  of  his  military  ser- 
vice. Maurice  actjulred  much  glory  in  restoring  Chos- 
rocs  II.  king  of  Persia,  to  the  throne,  af^er  be  had 
been  deposed  by  bis  subjects.  The  empire  was  in  bis 
reign  harassed  by  the  frequent  inroads  of  the  Aral>ian 
tribes.  He  purchased  peace  from  them,  by  granting 
them  a  pension  nearly  equal  to  100,000  crowns  j  but 
these  barbarians  took  frequent  opportunities  to  renew 
the  war.  In  different  engagements  the  Komans  de- 
stroyed 50,000,  and  took  17,000  prisoners.  Hicse 
were  rcstoredi  on  oondition  that  the  king  of  the  Abui 
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should  retam  all  the  Roman  captives  in  his  donftiians.  Hraricv; 
Regardless  of  his  promise,  he  demanded  a  ransom  of'"  4  • 
10,000  crowns.  Maurice,  full  of  indignation,  refused 
the  sum  :  and  the  barbarian,  equally  enraged,  put  the 
captives  to  the  sword.  While  the  emperor,  to  revenge 
this  cruelty,  was  making  preparations  against  the  A- 
bari,  Phocas,  who  from  the  rank  of  centurion  had 
attained  the  highest  military  preferment,  assumed  the 
purple,  and  was  declared  emperor.  He  pursued  Man- 
ned to  Chalccden,  took  bim  prisoner,  and  condemned 
him  to  die.  The  five  sons  of  this  unfortunate  prince 
were  massacred  before  his  eyes,  and  Maorice,  humbling 
himself  under  the  hand  of  God,  was  heard  to  ex- 
claim, Thou  art  jMSt,  0  Lord,  and  tky  judgments  are 
without  partiatity.  He  was  beheaded  on  the  26th  No- 
vember ooz,  in  the  63d  year  of  his  age  and  20th  of 
his  reign.  Many  writers  have  estimated  the  charac- 
ter of  this  prince  by  his  misfmlunes  instead  of  his 
actions.  They  believed  him  gnilty  without  evidence, 
and  condemned  him  witboot  reascm.  It  cannot  be  de- 
nied, however,  Uiat  be  allowed  Italy  to  be  harassed  j 
but  be  was  a  fiither  to  the  rest  of  the  empire.  He  re- 
stored the  milttary  discipline,  hnmbled  the  pride  of  his 
enemies,  supported  the  Christian  religion  by  bis  laws, 
and  piety  by  his  example.  He  loved  die  sciences,  and 
was  the  patron  of  learned  men. 

Maurice,  elector  of  Saxony,  son  of  Henry  Ic 
Pieux,  was  bom  A.  D.  1521.  He  was  early  remark- 
able for  his  courage,  and  during  bis  whole  life  he  was 
engaged  in  warlike  porsnits.  He  served  under  the 
emperor  Charies  V.  in  Uie  campaign  of  1544  against 
France  }  and  to  the  year  following  against  tbe  league 
ofSmalkalde;  with  which,  although  a  Protestant,  be 
would  have  no  manner  of  connexion.  The  emperor, 
as  a  reward  for  his  services,  in  the  year  1547,  made 
him  elector  of  Saxony,  baving  deprived  his  cousin 
John  Frederick  of  that  electorate.  Ambition  bad 
led  him  to  second  the  views  of  Charles,  in  the  hope  of 
being  elector,  and  ambition  again  detached  him  from 
that  prince.  In  1 551  he  entered  into  a  league  against 
the  emperor,  together  with  thc  elector  of  firanden- 
bnrgh,  the  Count  Palatine,  the  duke  of  Wirtem- 
burg,  and  many  other  princes.  This  league,  encou- 
mged  by  the  young  and  enterprising  Henry  II.  of 
France,  was  mote  dangerons  than  that  of  Smalkalde. 
The  pretext  for  the  association  was  tlie  delivwance  of 
tbe  landgrave  of  Hesse,  whom  the  emperor  kept  pri< 
soncr.  Maurice  and  the  confederates  marchtd,  in 
'SS^t  ^°  defiles  of  Tyrol,  and  put  to  flight  the 
Imperial  troops  who  guarded  them.  Hie  emperor  " 
and  his  brother  Ferdinand  narrowly  escaped,  and  fltd 
from  the  conquerors  in  great  disorder.  Charles  hav- 
ing retired  into  Passau,  where  he  bad  collected  an 
anny,  brouglit  the  princes  of  the  league  to  terms  of 
accommodation.  Bv  the  famous  peace  of  Passau, 
which  was  finally  ratified  the  12th  of  August  1552, 
the  emperor  granted  an  amnesty  without  exception  to 
all  those  who  had  carried  arms  against  him  from  the 
Tear  1545.  Tbe  Protestants  not  only  obtained  the 
tree  exercise  of  their  religion,  but  thcv  were  admit- 
ted  into  the  imperial  chamber,  from  wliich  they  had 
been  excluded  since  the  victory  of  Mull-erg.— Mau- 
rice soon  after  united  himself  with  the  emperor  against 
the  margrave  of  Brandenburg,  who  laid  waste  the 
Ocnoao  proYijKCS»   He  engaged  him  in  1553,  gain- 
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Mavtcc.  battle  of  SivcrshaoseD,  and  died  of  (h«  wounds 

-  1  be  had  received  in  the  engagement  two  days  afler. 
He  was  one  of  the  greatest  protectors  of  the  Luther* 
ans  ia  Germany,  and  a  prince  equally  brave  and  po- 
litic. Afker  he  bad  profited  by  the  spoils  of  John 
Frederick,  tbe  chief  of  the  Protestants,  he  became 
himself  die  leader  of  the  par^i  and  by  tbew  means 
maintained  llie  balaDoe  of  power  agahiat  the  emperor 
in  Genuany. 

Maukics  de  So»soH,  Prince  of  Orange,  succeeded 
to  tbe  goreniment  of  the  Low  Countries  after  the 
dcadiofhis  fiitbcr  William,  who  was  killed  in  1584 
by  the  fanatic  Gerard.  The  yoang  pnoce  was  then 
only  eighteen  years  of  age,  but  bis  courage  and  abi- 
litttid  were  above  his  years.  He  was  appointed  cap- 
tain general  of  the  United  Provinces,  and  he  reared 
that  edifice  of  liberty  of  which  his  father  bad  laid  the 
finmdation.  Breda  submitted  to  him  in  1590  j  Zut- 
pbcn,  Deventer,  Hulst,  Nimegnen,  in  1591.  He 
gained  aeveral  important  advantages  in  1592,  and  in 
the  year  fi>l1owing  he  made  himself  master  of  Gertni- 
dcnburg.  When  be  had  perfinrmed  these  sjdendid 
services,  be  returned  to  the  Low  Cenntries  by  tbe  way 
of  Zealand.  His  fleet  was  attacked  by  a  dreadfid 
tempest,  in  which  he  lost  forty  vessels,  and  be  hiia> 
»elf  had  very  nearly  perished.  His  death  would  have 
been  considered  by  the  Hollanden  as  a  much  greater 
calamity  than  the  loss  of  their  vessels.  They  watched 
over  his  safety  with  exceeding  care.  In  1 594,  one  of 
his  guards  was  accused  of  an  intention  to  take  away  his 
life  \  and  it  was  generally  believed  that  be  was  brilied 
to  this  service  by  the  enemies  of  the  republic.  He 
fell  a  sacrifice  at  Bni^,  either  to  bis  own  fiinaticism 
or  to  the  jealous  anxicly  tS  the  friends  of  Afaurice. 
The  prince  of  Orange,  increasing  in  reputation,  de- 
feated the  troo^  of  the  archduke  Albert  in  1597,  and 
drove  the  Spaniards  entirely  out  of  Hcdland.  In  1600 
he  was  obliged  to  raise  tbe  siege  of  Dunkirk  ;  but  he 
took  ample  vengeance  on  Albol,  whom  be  again  de- 
feated in  a  pitched  battle  near  Nieuport.  Before  the 
action,  this  great  general  sent  back  the  ships  which 
bad  brought  bis  troops  into  Flanders :  My  brethren 
(said  he  to  his  army),  v>e  must  mtquer  the  enemy  or 
drinkupthe  waters  of  the  sea.  Detertmaefor  your  selves; 
I  have  determined  I shatt  either  conquer  oy your  bravery^ 
or  I  shall  never  survive  the  disgrace  of  oeing  conqitered 
hy  men  in  every  respect  our  inferiors.  TTiis  speech  ele- 
vated the  soldiers  to  the  highest  pitch  of  enthusiasm,  and 
the  victory  was  complete.  Khinberg,  Grave,  and  Ecluw, 
cities  in  Flanders,  submitted  to  the  conqueror  the  fol- 
lowing year.  Maurice^  however,  not  only  laboured 
tor  (be  commonwealtb,  but  also  fiv  himself.  He  co- 
veted tbe  sovere^pity  of  Holland,  and  wu  opposed  in 
the  prosecution  «  his  design  by  ibe  pensioner  Bame- 
veldt.  The  zeal  and  activity  of  this  wise  republican 
coat  him  his  life.  He  was  an  Arminian  ;  and  at  this 
time  ftlaurice  defended  Gomar  against  Ai-minius,— 
Taking  advantage  of  the  general  odium  under  which 
the  Arminians  lay,  he  found  means  to  get  Barneveldt 
condemned  in  i6l9.  Hi'i  death,  wholly  owing  t» 
the  cruel  ambition  of  the  Ppnee  of  Orange,  made  a. 
dcep  impression  on  the  minds  of  the  Hollanders.  Hie 
trace  with  Spain  being  expired,  Spinola  laid  siege  to 
Breda  in  1624,  and  in  six  months,  by  the  proper  di- 
xeoSJon  olt  his  great  taleats,  ^ugh  with  great  slavgh- 
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ter  of  his  troops,  he  took  the  place.  The  prince  of  Murii^c. 
Orange,  unsuccessful  in  every  attempt  to  raise  the  ManritHnia. 
siege,  died  of  vexation  in  1625,  aged  55  years,  with  •  ' 
the  reputation  of  the  greatest  warrior  of  his  tinie.« 
**  Tbe  life  of  this  stadtholder  (says  tbe  abbe  Bay- 
nal)  was  almost  an  uninterrupted  series  of  battles, 
of  sieges,  and  of  victniea.  Of  moderate  abilities  in 
every  thing  else,  he  shone  conspicuons  in  bis  military 
capacity.  His  camp  was  the  scbod  of  Eun^ ;  and 
those  who  received  their  military  education  ia  his  ar- 
mies augmented,  perhaps,  the  glory  of  their  master.— 
Like  Montecuculi,  he  discovered  inimitable  skill  in 
hia  marches  and  encampments  j  like  Vauban,  he  pos- 
sessed the  talent  of  fortifying  places,  and' of  rendering 
them  impregnable  ;  like  £u^e,  tbe  address  of  find- 
ing subsistence  for  great  armies  in  countries  bairen  by 
natore,  or  ravaged  by  war ;  like  Vendome,  tbe  happy 
talent  of  calling  fi>r^,  in  the  moment  they  became 
necessary,  greater  exertions  from  his  soldiers  Uian  conld 
reasonably  be  expected ;  like  Cond£,  that  infidlibltf 
quickness  of  eye  which  decides  the  fortune  of  battles  ) 
like  Charies  XU.  the  art  of  rendering  bit  troqps  al- 
most invinoiUe  to  cold,  banger,  and  &tigiie  \  like  - 
Turenne,  the  secret  of  nnaking  war  with  the  least  pos- 
sible expenee  of  human  blood.**  The  Chevalier  Folsrd 
maintains,  that  Maurice  was  the  greatest  commander 
of  infantry  since  tbe  time  of  the  Romans.  He  studied 
tbe  military  art  of  the  ancients,  and  applied  their  rules 
with  great  exactness  In  the  various  occurrences  of  war; 
He  not  only  took  advantage  of  tbe  inventions  of  others, 
but  he  enriched  tbe  science  of  war  with  several  im- 
pro^ements.  Telescopes  were  first  nsed  by  faim  for 
a  military  purpose ;  and,  besides  a  kind  of  gallery  ia 
conducting  a  siege,  and  tbe  plan  of  blockading  a 
strong  place,  which  were  of  bis  invention,  -he  ^;reatly 
improved  tbe  whole  art  by  his  method  of  pnshing  an  - 
attack  mth  great  vigour,  and  «f  de^din^  for  tbe 
greatest  length  of  time,  and  iu  the  bert  manner,  m 
place  besieged.  In  short,  the  many  useful  thtnga  - 
which  he  practised  or  invented,  placed  him  in  tno 
highest  rank  among  men  of  a  military  character.  On 
one  occasion,  a  lady  of  quality  asked  him,  Who  teas 
the  first  general  of  the  age  ?  Spinola  (replied  he)  is  the 
second.  It  was  his  constant  practice,  during  sisep,  to 
have  two  guards  placed  by  his  bedside,  not  only  to  de- 
fend bim  in  case  of  danger,  but  to  awake  him  if  there 
should  be  tbe  least  occasion.  Hic  war  betwixt  Spain 
and  Holland  was  never  carried  on  with  greater  keen- 
ness and  animosity  than  during  his  administration.^ 
The  Grand  Signior,  hearing  of  the  vast  torrents  of 
blood  shed  in  this  contest,  tbongbt  that  a  great  em- 
pire must  depend  on  tbe  dccbion.  The  object  of  so 
many  battles  was  pointed  out  to  him  on  a  map,  and 
he  said  col^y,i/'iir  v)eremfbusine»t,Ivcoiild  tendmu 
pioneerSf  and  order  them  to  out  this  Sttle  comer  ef  earm 
into  the  sea.  Maurice,  like  many  great  men,  was  im- 
patient under  contradictimi,  and  too  much  devoted  to 
women.  He  waa  succeeded  hy  FrederidL  Henry  his 
brother. 

MAURITANIA,  an  ancient  kingdom  of  Africa, 
bounded  on  the  west  by  the  Atlantic  ocean,  on  tlic- 
south  by  Getulia  or  Libya  Interior,  and  on  tbe  nortir 
by  the  Meditenraaean ;  comprehending  the  greater- 
part  of  the  kingdonis  of  Fez  and  Morocco.— Its  an- 
Ment  limits  a»  not  ezictly  mentioned  by  any  historian 
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jfnrlt:^  noithct  esn  tiiej  wnr  bo  BKertftinod  bjr  buj  modern  ob- 
servfttions,  these  Idagdoms  being  but  little  known  te 

.  Europeans. 

This  country  was  originally  inhabited  by  a  petj/^ 
'Called  Mavri\  eoncerniag  the  etynK^ogy  of  i^icli  name 
.  authors  are  not  agreed.    It  is  probable,  hotvever,  that 
tbU  country,  or  at  least  great  part  of  it,  was  first 
■  called  Phut,  since  it  appears  from  Pliny,  Ptolemy,  and 
St  Jerome,  that  a  river  and  territory  not  far  from  Mount 
Atlas  went  by  that  name.    From  the  Jerusatem  Tar- 
gum  it  likewise  appears,  that  part  of  tbe  Mauri  may 
'be  deemed  the  offspriug  of  Lud  the  son  of  Misraim, 
siocc  his  descendants,  mentioned  Genesis  x.  are  there 
-called  ^ntfilB,  Sihmrit  or  Mmtritani.    It  i«  Geitain» 
that  this  re^on,  a*  well  as  the  otbcn  to  the  eastward 
of  it,  bad  many  colonies  {danted  in  it  by  the  Phoeni-' 
cians.    Frocoptus  tells  us,  that  in  kis  time  two  pillnn 
of  white  stone  were  to  be  seen  there,  with  the  follow- 
ing inscription  in  the  Phoenician  language  and  charac- 
ter npoB  them  :  "  Wc  are  the  Canaanite»y  that  fled 
from  Joshua  the  son  of  Nun,  that  notorious  robber." 
Ibait  Raehict  or  Ibnu  Raquig,  an  African  writer  cited 
by  X/eo,  together  with  Evagrius  and  Nice^rorus  Cal- 
listfls,  assert  the  same  thing. 

Tbe  Mauritanianv,  according  to  Ptolemy*  were  di- 
vided into  several  cantons  or  tribes.  The  iUtagomttB 
were  seated  near  Uie  straits  of  Hercules,  now  thoee 
of  Gibraltar.  The  Saccoau\  or  Cocomi,  occupied  tbe 
coast  the  Iberian  sea.  Under  these  two  petty  na- 
tions the  ^Ituices,  Vcnietf  and  Vierbic^  vr  rervietty 
were  eetUedw  Tbe  SoUm^  or  SnUnMt,  were  sitoated 
Jower,  towards  the  ocean  j  and,  still  more  to  the 
south,  the  Volubiliatti.  The  Maurrn*ii  utA  Herp/ifitam 
possessed  the  eastern  pert  of  this  country,  which  was 
terminated  by  the  Slulircha.  The  Angaucani^  or 
JangaeoMcani,  Ntctibrm,  Zagretmi^Bamttba,  and  Va- 
cnnttr^  extended  tbemselvea  from  the  southern  foot 
of  PtolemyS  Atlas  Elinor  to  bis  Atlas  Major.  Pliny 
meatiom  the  Baitiurte,  wliora  Father  Hardoutn  takes 
to  be  Ptolemy's  Bauinbae }  and  MeU  the  Allautes, 
whom  he  representa  aa  paeseased  of  the  western  part  of 
this  district. 

The  earliest  ^nae  of  Mauritania  mentioned  in 
history  is  Neptune }  and  next  to  bim  were  Atlaa  and 
Aatieos  his  two  sons,  both  fiunous  in  tbe  Grecian 
fiibles  on  account  of  their  wars  with  Herculea.  Ai^ 
tteua,  in  his  contention  with  that  hero,  seems  to  have 
behaved  with  great  bravery  and  resolution.  Having 
received  large  reinforccmenta  of  Libyan  troops,  he 
cut  olF  great  numbers  of  Hercules's  men.  But  that 
celehrated  commander,  having  at  last  intercepted  a 
strong  body  of  Libyans  sent  to  tlie  relief  of  ^tieus, 
gave  him  a  total  overthrow,  wherein  both  be  and  the 
beat  part  of  \wi-  forces  were  pat  to  the  sword.  This 
decimve  action  put  Hercules  in  possession  of  Libya 
and  Mauritania,  and  eonse^uently  of  the  riches  of  alt 
these  Kingdoms.  Hence  came  the  fithle,  that  Her< 
culca,  finding  Antten*,  a  giant  of  an  enormona  aim 
with  whom  he  was  engaged  in  single  combat,  to  re- 
ceive fresh  strength  ar  often  as  he  toudied  bu  mother 
earth  when  diiown  open  ber,  at  last  lifted  bim  np  in 
tbe  air  and  squeezed  bim  to  death.  Hence  Kkewise 
may  be  deduced  the  faUe  intimating  that  Hercules 
took  the  globe  from  Atlas  upon  bis  owti  ^nlderu, 
-  avercufie  tin  ibagon  th^  guonlod  tbe  mrchorda  of  tbe 


Hefcperiden,  ud  nadt  Umoelf  maaler  of  all  iba  «ld- Sfs 
en  fruit  there.  Bocbart  thinks  that  the  Cidile  alluded  ^ 
chiefly  to  naval  enga^menta,  wherein  Hercules,  for 
the  most  part,  was  victorious ;  though  Antieus  from 
time  to  time  received  saceours  by  sea.  Bat  at  last 
Hercules,  coimng  op  with  one  of  his  squadnms  which 
had  a  strong  reinforcement  on  boaid,  nude  himself 
master  of  it,  and  thus  rendered  Anbnis  lOcaMble  for 
tbe  future  of  making  head  against  bim.  The  same 
author  likewise  insinuates,  that  tbe  notion  of  Antseus*s 
gigantic  stature  preirailing  tut  so  manr  centuries  a- 
mongst  tbe  Tingitanians,  pointed  out  the  sixe  of  the 
vessels  of  which  his  fleets  and  squadrons  were  com- 
posed. Aa  fiv  the  giJden  apptes  so  frcquentty  men- 
tioned by  the  old  mfttHdogista,  they  were  tbe  tsea- 
aura  that  fell  into  Hercules^s  hands  upon  the  defeat 
of  Anteeus  \  the  Gredcs  giving  the  oriental  word 
Sks  ricAeSf  the  aignification  affixed  to  their  own  texn 
ftt9<M,  appiea. 

With  regard  to  tbe  age  in  which  Atlas  and  An- 
taeus lived,  Uie  nwst  probable  auppeaition  seems  to  be 
that  of  Isaac  Newton.  According  to  that  illus- 
trious author,  Anunon  the  fiither  of  Scsac  was  tbe 
firat  king  of  liibya,  or  that  vast  tract  extending  from 
tbe  borders  of  Egypt  to  the  Atlaotic  ocean ;  the  ccn- 
qneat  of  which  coimtry  was  eOvctrd  by  Scsac  in  hia 
father's  lifetime,  ^^eptune  afterwardtf  excited  the  Li- 
bvans  to  a  rebellion  against  Sesac,  and  dew  him  ;  anil 
then  invaded  Egypt  undrr  the  command  of  Atlas  or 
Antseus,  the  son  <«'  Neptune,  fsesac^s  brother  and  ad- 
miral. Not  lon^  after,  Hcrtulcs,  tbe  general  of  Tbe- 
bais  and  Ethiopia  fw  the  gods  or  great  men  of  Egvpt, 
reduced  a  second  time  the  ^^hole  continent  of  Libya, 
having  0%'erthronn  and  slain  Antarus  near  a  town  in 
Thcbais,  from  that  cwnt  called  Antaa  or  Antaojmli's: 
this,  we  say,  is  the  notion  advanced  by  Sir  Isaac  New- 
ton, who  endeavours  to  prove,  that  the  first  reduction 
of  Libya,  by  Seitac,  happened  a  little  above  a  tbou- 
saad  yean  before  the  birth  of  Christ,  as  tbe  last,  by 
Hercules,  did  sotne  few  years  after.  Now,  though 
we  do  not  pretend  to  adopt  every  particular  circum- 
stance of  Sir  Isaac  Newton's  system,  yet  wc  cannot 
forbear  observing,  that  it  appeara  undeniably  plain 
from  Scripture,  that  neither  the  western  extremity  of 
Ijib^o,  nor  even  the  other  parts  of  that  region,  conld 
possibly  have  been  so  well  peopled  before  the  time  of 
David  or  Solomon,  aa  to  have  sent  a  numerous  army 
to  invade  Egypt.  For  Egypt  and  Pbccnicia,  from 
whence  the  greatest  part  of  the  ancestors  of  tbe  Li- 
byans came,  and  winch  were  much  nearer  the  place 
frail  whence  the  firat  dispersion  of  mankind  was  made, 
could  not  tbemwlvcs  have  been  greatly  overstocked 
with  inhabitants  any  considerable  time  before  the  reign 
of  Saul.  And  that  such  an  invasion  happened  in  the 
reign  of  Neptune,  or  at  least  of  his  son  Antunis,  has 
been  most  fuUy  evinced  by  this  most  exeellcnt  chreno- 
loger. 

JTrmn  the  defeat  of  Antaeus,  nothing  remarkable 
ocoira  in  tbe  history  of  Mauritania  till  the  times  of  the 
Bonuns,  who  at  last  branght  the  whole  kingdom 
under  their  furiitdiction ;  for  which  see  the  articl« 
Rome.  i.  With  regard*  to  the  customs,  &c.  of  thia 
people,  it  would  6cem,  from  what  Hyginus  insinuates, 
Uiat  they  fought  tmly  with  clubs,  till  one  Beliu,  tb« 
son  .  of  Neptooc,  .as  that  author  colls  bim,  taught 
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them  tke  UM  fiS  the  mord* 

'  &'a  Belos  to  have  been  the  same  person  with  Seeoatris 
king  of  Egypt,  who  ovnran  a  great  part  of  the  then 
known  womL  a.  All  pcntms  of  diatuiction  fh  Mau^ 
ritania  went  richly  attired,  wearing  modi  ^Id  and 
silver  in  their  clothca.  They  took  great  pains  incleans- 
ing  their  teeth,  and  curled  their  hair  in  a  corimu  and 
elegant  manner.  They  combed  their  beards,  which 
were  very  long,  and  always  had  their  nails  pared  ex- 
tremely close.  When  they  walked  out  in  any  num- 
bers, they  never  touched  one  another,  for  fear  of  dis- 
concerting tbe  carls  into  which  their  hair  had  been 
formed.  3.  The  Mauritanian  infantiy,  in  tune  of  ac- 
tion, used  shields  made  of  elephants  skins,  being  clad 
in  those  of  lions,  leopards,  and  bears,  whidi  they 
kept  am  both  nij^  and  day.  4.  The  cavalry  of  this 
Mtion  was  umed  with  broad  dwrt  huwes,  and  carried 
taigets  w  bodJers,  made  likewise  of  the  skins  of  wiM 
bouts.  Hiey  used  no  saddles.  Their  bones  were 
smalt  and  shrift,  had  wooden  collars  about  their  necks, 
and  were  so  much  under  the  command  of  their  riders, 
that  they  would  follow  them  like  dogs.  The  habit  of 
these  horsemen  was  not  mnch  different  from  that  of 
tbe  foot  above  mentioned,  they  constantly  wearing  a 
large  tunic  of  the  skins  of  wild  beasts.  The  Fhuteci, 
of  whom  the  Manritaniana  were  a  branch,  were  emi- 
nent for  their  shields,  and  the  excellent  use  they  made 
of  them,  as  we  learn  from  Homer,  Xenophoo,  Hero- 
dotus, and  Scripture.  Nay,  Herodotus  seems  to  inti- 
mate, that  the  shield  and  helmet  came  from  them  to 
the  Greeks.  5.  Notwithstanding  the  fertUity  of  their 
soil,  the  poorer  swt  of  the  Mauritanians  never  took 
care  to  manure  the  ground,  being  stru^en  to  the  art 
of  husbandry }  bat  roved  about  uc  country  in  a  wild 
sava^  manner,  Uke  the  amuent  Scythians  or  Arabes 
Scemtse.  Tb^  had  tents,  ot  mapaia,  so  extremdj 
small,  that  they  oould  scarce  brea^  in  them.  Tb«r 
food  was  cam,  herbi^e,  &e.  which  they  frequently 
did  eat  ^;reen,  without  any  manner  of  preparation,  be- 
ing destitute  of  wine,  oil,  and  all  the  elegancies  as 
well  as  many  necessaries  of  life.  Their  habit  was  tbe 
same  both  in  summer  uid  winter,  consisting  chiefly  of 
an  cM  tattered,  though  thick  garment,  and  over  it  a 
Roarsc  rou^  tuntc  j  which  answered  probably  to  that 
of  their  neighbours  the  Numidians.  Alost  of  them  lay 
evf^  night  upon  the  bare  ground  j  though  some  of 
Aem  strewed  their  garments  theremi,  not  imlike  the 
present  African  Kabyles  and  Arabs,  who,  according 
to  Dr  Shaw,  use  their  hykes  Sac  a  bed  and  fmvering  in 
tiie  ni^t.  6.  If  the  most  approved  reading  of  Ho- 
race may  be  admitted,  the  AhoritanianB  riwt  poisoned 
arrows ;  whidi  clearly  intimates,  that  dicy  had  some 
skill  in  the  art  of  preparing  pmsons,  and  were  excellent 
dvtmen.  This  last  observation  is  oountenam^  by 
Kcrodian  and  iClian,  who  entirety  come  into  it,  affirm- 
ing them  to  have  faoen  in  snob  ctmtinoal  danger  of  lie- 
iiig  devoured  by  ivild  beasts,  that  they  dniM  not  stir 
out  of  their  tents  or  mapidia  wkhont  their  darts.  Such 
pcrpetiial  exercise  most  render  them  exceedingly  skil- 
ful in  h\irliag  that  weapon.  7.  The  Manritanians  sa- 
crificed human  victims  to  their  deities,  as  the  ^oenid- 
ans,  Carthagiaiaiis,  fiu.  did. 

The  coHotry  piojke  were  extremdy  rodt  and  bar- 
Ijarons  J  but  those  inbdiidi^  cities  must  nndoabtedly 
have  had  at  least •swifrsaiaticring in te^itenaHre-itf^  tibe- 
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Sir  Isaac  Nvwton  makes    several  nations  diey  deduced  dieir  orij^n  firwa.  HMtji,^ 
the  Mauritanians  Iwd  some  knowledge  in  navjd  aftirs,  |i 
seoBs  ^bable,  not  only  fiwn  the  intercourse  they  Maori 
had  with  the  Phosnicians  and  Carthaginians,  as  ifou  ^"^^ 
as  the  utuation  of  their  «oantry }  but  likewise  finm 
Orpheus,  or  Onomacritus,  who  asserts  them  to  havo. 
made  a  settlemoit  at  the  entrance  into  Odchis,  to  whicli 
place  they  came  by  sea.    M^c,  swcery,  divination, 
&c.  they  appear  to  have  applied  themselves  to  in  very 
early  times.    Cicero  and  PUny  say,  that  Atlas  was  tho 
inventor  of  astrology,  and  the  doctrine  of  the  sphere, 
i.  e.  he  fiist  introduced  them  into  Mauritania.  This, 
according  to  Diodorus  Siculns,  gave  rise  to  the  fable 
of  Atlas  bearing  the  heavens  upon  his  shoulders.  Hie 
same  author  relates  that  Atlas  instructed  Hercules  in- 
the  dootrine  of  the  sphere  and  astrology,  or  rather 
astronomy,  who  afterwards  brouf^t  those  sciences  into 

Greece.   

MAURITIA,  the  Gikkco,  or  MmdenAair  Trent 
a  genus  of  plants  bohmgii^;  to  tho  natunl  order  of 
palmite.   6eo  Botavt  Index. 

MAURITIUS,  or  Maukice,  an  ssland  of  A&ics^ 
about  40Q  miles  east  of  Mmlagascar,  lying  in  tbe  la^ 
titude  of  20  and  21  degrees  south.  It  is  about  150  - 
miles  in  circumference.  In  the  beginning  of  the  i6th: 
century  it  was  discovered  by  the  Portuguese,  who- 
knowing  that  Pliny  and  other  ancient  writers  bad 
mentioned  the  island  of  Ceme  in  these  seas,  took  it 
for  granted  that  tins  most  be  it  j  and  accordin^y  we 
fuid  it  styled  Ceme  pr  Stmef  in  their  maps :  but,  Jiot- 
withstanding  this,  they  did  not  thii^  fit  to  sMtle  k  $ 
and  indeed-  their  fwoe  was  so  small,  in  comparison,  of 
the  vast  dcuiinions  they  grasped,  that  it  was  very  ex- 
cusable. However,  aoco^ding  to  their  laudable  cus- 
tom, they  put  some  hogs,  goats,  and  other  cattle,  up- 
m  that  in  case  any  «f  their  ships  either  goin^  to 
the  Indies  or  returning  to  Porti^l  Aoold  be  obkgjod 
to  touch  ihieret  they  might  meet  with  refixshments. 
I^e  Dutch,  in  the  second  voywe  they  made  to  tho 
East  Indies  under  their  admiral  James  Cornelius  Vfui- 
neck,  came  together  with  five  ships  on  the  15th  of 
September  1 568 ;  anchored  in  a  commodious  pert,  to 
which  Uiey  gave  the  name  of  Warwick  Haven  ,*  and 
gave  a  very  good  acooont  of  the  place  in  their  joor- 
nals.  Captain  Samuel  Castleton,  in  the  Pearl,  an 
English  East  India  ship,  arrived  there  on  Uk  27^  of 
March  161 2  }  and  taking  it  to  be  an  island  undiscover- 
ed before,  bestowed  upon  it  the  name  of  Engiand*s  Fo- 
rest, though  others  ^  his  crew  called  it  P«tr//«£im/j 
and  in  the  acoount  of  their  voyi^  written  by  Joha 
Tatton4he  master  of  the  ship,,  celebrated  it  as  a  place 
very  convenient  for  dipping,  cither  outward  or  hogjae* 
ward  bound,  to  refirash  at.  'Jliis  they  sometimes  ac- 
oordingty  did,  and  Iwoi^t  some  cargoes  of  dMmy,  . 
and  rich  wood  frun  thence,  hot  irithoot  fixiii^  any 
settlement. 

At  length,  iii  1638,  the'Dutcb  seated  ihcmselvco  - 
hero :  uid  it  is  hif^ly  remarkable,  that  at  the  very 
time  they  were  employed  in  making  their  first  settle- 
ment, tbe  French  sent  a  vessel  to  take  possession  of  it,  - 
who  found  tbe  Dutch  beforehand  wiUi  them,  and  re- 
fused the  assistance  of  an  English  ladiamon,  wooding 
and  watering  in  another  part  of  the  island,  who  very  - 
frankly  <^md  it,  to  drive  the  Dutch  irom  their  half 
settled  posts.  ■  Vlii^  continued ior  some  tiow  in  qaiet' 
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MUiliiaK  fBSSAnofl  of  tlie  plmo^  they  fortifioJ  a  tlu«  iskad,  to 
Stmrn^a^  wfaich  tliev  gttvc  tfao  luune  of  JilamituUf  in  lumo«r  of 
Frint»  Maurice  their  stadtholder.    But  having  en- 

'  gaged  the  French,  who  were  settled  on  Madagascar, 
to  steal  50  of  the  natives,  and  sell  them  for  slaves, 
for  the  improvement  of  the  Dutch  settlements  here, 

'  this  proved  the  ruin  of  both  colonies ;  for  the  negroes 
surprised  and  massacred  the  French  in  Madagascar  ; 
and  the  slaves  in  Mauritius  fled  into  the  centre  of  the 
island  from  whence  they  so  much  and  so  incessantly 
molested  those  who  had  been  formerly  their  masters, 

'  that  they  chose  to  quit  a  country  where  they  could  -no 
longer  remain  in  any  tolerable  degree  of  safety.  The 
£aat  India  Company,  however,  &om  motives  of  con- 
Tcnieiicy,  and  a  very  imperfiect  ootion  of  its  valu,  dit- 
»pproTed  this  measure,  and  therefore  ordered  it  to  be 
resettled  ;  which  was  aooivdingty  done,  and  three  ftnta 
erected  at  the  principal  havens.  Things  now  went  on 
somewhat  better  than  they  did  before  but  they  were 
ktill  very  niuch  disturbed  by  the  revolted  negroes  in 

-  the  heait  of  the  isle,  whom  they  could  never  subdue. 
One  principal  use  that  the  company  made  of  this 
place,  was  to  send  thither  state  priaouers,  who,  as 
tbey  were  not  men  of  the  best  morals,  quickly  cor- 
rupted the  rest  of  the  Inhabitants,  and  rendered  them 
such  a  race  of  outrageous  smugglers,  the  situation  of 
the  place  concurring  with  their  bad  disposition,  that, 
after  various  ineffiectual  attempts  made  to  refonn  them, 
orden  wexe  at  leogth  given  to  abandon  Mauritius  a 
aecond  tiina,  which  after  sone  delays,  wen  put  in  exe« 
cation  in  tlM  year  1710. 

Two  yean  afker  this,  the  French  took  ymcooiwi  ti 
it,  and  named  it  the  isie  de  France.  Tbu  name  has 
obtained  among  themselves,  but  the  Europeans  In  ge- 
neral continue  to  call  it  Mauritius.  It  lies  in  S. 
Lat.  20.  15.  £.  Long.  6.  15.  The  inconveniences 
arising  from  the  want  of  a  port  at  the  island  of  Bour- 
bon, induced  the  French  to  take  possession  of  Maurl- 
tios,  it  having  two  very  good  harhbuis,  to  fortify  which 
no  expence  has  been  spared.  That  on  the  north-west 
Is  called  Port  Louia^  that  on  the  south-east  side  of  the 
island  is  called  Port  Baurbon,  Hie  trade-wind  from 
the  floadi-east  in  these  latitudes  blows  all  the  year 
nnutd,  excepting  fw  a  few  days  at  the  summer  sol- 
atice,  when  it  is  iotemn^  -hy  hard  gales  and  hurri- 
canes from  the  north,  llie  easo  with  which  this  wind 
enaUes  diips  to  enter  the  port  of  Bourbon,  caused  the 
French,  when  they  first  took  ponesMon  of  this  spot,  to 
esteem  it  the  best  port  in  the  island  \  but  experience 
pointiog  out  to  them,  tJiat  the  same  wind  often  ren- 
dered ue  passage  out  of  the  harbour  so  difficult,  that  a 
ship  was  sometimes  obti^i^d  to  wait  a  considerable  time 
before  the  weather  admitted  of  her  putting  to  sen,  this 
harbour  is  in  a  great  measure  abandoned,  and  the  prin- 
cipal town  and  seat  of  government  is  now  fixed  at  Port 
l^jouis,  which  is  nearly  in  the  middle  of  the  north  side 
of  the  island,  and  its  entrance  is  thtough  a  channel 
formed  by  two  shoals,  which  advance  about  two  niiles 
into  the  sea.  When  a  ^p  arrives  opposite  to  this 
channd,  the  south-east  innd  kinden  her  from  ratering 
the  port  under  sail,  and  she  must  either  warp,  in  with 
cables  or  be  towed  in  with  boats.  1^  necessity  of  this 
operation,  jmoed  to  the  extreme  narrowuess  of  the 

'i:hBmiel,  which  does  not  admit  of  two  ships  abreast  of 

•'each<ither  cnteriiig  at  the  same  time,  is  we  of  the  but 
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defenoea  Uw  huboar has i^nst  an  attack  b^  sec;  for* 
from  these  obstacles,  an  enemy  would  find  it  a  matter  < 
of  the  greatest  difficulty  to  force  the  port  *,  and  in  ad- 
dition to  this  natural  strength,  they  have  built  two  forts 
and  aa  auiny  luttteries,  which  are  mounted  with  beavy 
cannon,  and  entirely  command  the  approach  to  the 
harbour,  should  ships  presume  to  force  an  entry  under 
sail,  lliis  port  is  capable  of  containing  100  sail  of 
ships,  and  is  well  provided  with  every  requisite  fw 
rtpairiog  and  even  building  of  shipd.  Tbis  port  has 
]Hwed  of  tbe  greatest  advantage  to  France  in  the  se- 
veral wars  which  have  been  carried  on  betwcMi  Great 
Britain  and  her  ;  and  has  jffoved  of  great  utility  to  the 
French  £a8t  India  Ctmpany's  comnerce}  tot  here 
their  dibs  and  crews  were  sure  to  meet  with  all  neces- 
sary refredinrat  after  1^  long  voyage.  The  port  of 
Bourbon  is  also  fiirtified  \  and  an  army  landed  here 
would  find  it  an  extremely  difficult  task  to  pass  tite 
mountains  to  the  different  parts  of  the  island.  Them 
are  several  places  between  the  north-east  extremity  and 
Port  Louis- where  boats  may  land,  but  all  these' are  de- 
fended by  batteries ;  and  the  country  behind  them  i» 
a  -continued  thicket :  The  rest  of  the  coast  is  inaccessi- 
ble. In  the  north-eastern  quarter  is  a  plain  extending 
about  10  miles  from  east  to  west,  and  in  some  places 
five  miles  inland  fn»n  the  northern  coast.  All  tho 
rest  of  the  isJand  is  flill  of  high  and  steep  mountains, 
lying  so  near  to  one  ampler,  and  the  intervals  between 
uem  so  narrow,  that,  instead  of  valleys,  they  rather, 
Tesemhle  tbe  beds  of  toixents  \  and  these  are  choked 
with  huge  fragments  of  recks  whid)  have  f^len  fmni 
the  steep  sides  v&  the  impending  mountains.  On  tho 
sonunits  of  the  mountains  ice  is  frequenUy  to  be  found, 
and  they  aie  covered  with  ftrests  of  ebony  and  other 
large  trees.  The  ground  they  shade  produces  herbage, 
shrubs,  and.  plants  of  various  sorts,  from  the  common 
grass  to  the  strongest  thorn,  and  that  in  such  profusioo, 
that  they  form  a  thicket  so  closely  interwoven,  that 
no  progress  can  be  made  hut  by  means  ^ f  a  hatchet. 
Notwithstanding  these  difficulties,  plantations  have  been 
formed  on  these  mountains,  and  very  considerable  pro- 
gress has  been  made  in  the  plains  \  but  the  productions, 
altboagh  mostly  of  the  sane  kind,  are  not  only  in  less 
quantity,  but  of  an  inferior  quality  to  those  produced  at 
Bourh<m  island. 

In  a  connc  of  years,  however,  the  settlement  cost  so 
much,  and  was  conudered  in  every  lif^t  worth  so  little, 
that  it  had  been  more  than  once  under  deliberaiioOf 
whether,  after  the  example  of  the  Dutch,  they  should 
not  leave  it  again  to  its  old  negro  inhabitantB  \  which 
sooner  or  later  in  all  likelihood  would  have  been  its 
fate,  if,  in  17J5,  the  famous  M.  de  la  Bourdonnais-had 
not  been  sent  thiUier  with  the  title  of  govemor-generai 
ijf  the  French  islands. 

He  found  this  isle  in  the  worst  state  possible,  thinly 
inhabited  by  a  set  of  laiy  people,  who  equally  hated 
industry  and  peace,  and  who  were  continually  flatter- 
ing this  man  to  his  face,  and  belying  him  wherever 
athd  as  far  as  they  durst.  He  gave  himself  no  trouble 
about  this,  having  onw  found  the  means  to  make  him- 
self obeyed}  ho  saw  the  vast  inoportaiice  of  the  island  \ 
he  ctmceived  that  it  mi^t  he  settled  to  great  advan- 
tage }  and,  wicbottt  so  much  as  expecting  tbe  thanks 
of  those'ftff  nAom  he  lahoured,  he  hc^;an  to  execute 
this  grei^  dnlgn*   His  first  step  was  to  bring  over 
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)ltuRitiB&  black  boys  from  Madagascar,  whom  he  carefully  trained 
t'  '  "'  np  in  good  principles,  and  in  corttinual  exercise ;  by 
which  he  rendered  them  so  good  soldiers,  that  he  very 
quickly  obliged  the  Marones,  or  wild  negroes,  cither  to 
iittbmit  or  to  tjuit  the  island  :  he  taught  the  planters  to 
cultivate  their  lands  to  advantage  i  he,  by  an  aqueduct, 
brought  fresh  water  to  the  sea  side  )  and  whereas  they 
bad  not  so  much  as  a  boat  at  Us  coming  thither,  he 
made  a  very  fine  dock,  where  he  not  only  built  sloops 
and  large  vessels,  hiA  even  a  ship  of  the  bdtden  of  500 
tons.  However  incredible  it  may  seem,  yet  it  is  cer- 
tainly fact,  that  in  the  space  of  five  years  he  converted 
'  -this  country  into  a  paradise,  that  had  been  a  mere 
wilderness  for  5000  j  and  this  in  spite  of  the  inhabitants, 
and  of  the  company,  who  being  originally  prejudiced 
by  them,  behaved  ill  to  him  at  his  retunl.  He  soon 
made  the  cardinal  de  Fleury,  however,  sensible  of  the 
true  state  of  things ;  and  compelled  the  company  to' 
acknowledge,  though  they  did  not  reward,  his  services. 
He  aAerwards  returned  into  the  Indies,  and^  perfected 
the  work  he,  had  begun,  and  to  him  it  is  owing  that 
the  isle  of  France  was  rendered  one  of  the  finest  and 
most  imputant  spots  upon  the  globe.  Here  no  coffee 
is  nused  ;  but  by  the  indefatigable  industry  of  M.  de 
Bourdonoais,  sugar,  indigo,  pepper,  aud  cotton  (which 
are  not  at  Bourbon),  came  to  be  cultivated  with 
saccess.  Since  the  departure  of  that  most  excellent 
governor,  the  plantations  have  been  neglected,  and 
are  fallen  off;  but  if  a  proper  spirit  of  activity  was 
raised  among  the  inhabitants,  they  might  soon  he  made 
to  resume  their  flourishing  appearance.  Mines  of  iron 
have  been  discovered  in  the  mountains  near  the  great 
plain,  in  the  north-east  part  of  the  island  ;  and  th^ 
mountains  afi<nrding  in  great  abundance  the  necessary 
fuel,  forges  have  been  erected  :  but  the  iron  produced 
is  of  a  very  inferior  quality,  it  heiug  brittle,  and  onlv 
fit  for  making  cannon-balls .  and  bomb-shelU*  Black 
cattle,  sheep,  and  goats,  arc  [Reserved  with  difficulty 
the  first  generally  die  before  they  have  been  a  ^ear 
in  the  island,  and  this  occasions  frequent  importations 
of  them  from  Madagascar  and  other  parts.  Common 
domestic  poultry  breed  in  great  plenty ;  and,  with  fish 
and  turtle,  furnish  a  great  part  of  the  food  of  the  Eu> 
rope  an  inhabitants. 

The  approach  to  the  island*  is  extremely  dangerous, 
it  being  surrounded  with  ledges  of  rocks,  and  many 
of  them  covered  by  the  sea.  The  shore  abounds  with 
«oral  and  shells.  This  island  is  said  to  contain  60  ri- 
vers :  some  are  considerable  streams,  and  most  of  them 
have  their  sources  from  lakes,  of  which  there  are  seve- 
ral in  the  middle  part  of  the  island.  The  rivers  afford 
plenty  of  various  kinds  of  fish,  particularly  eels.  These 
are  of  an  enormous  size,  some  having  been  found  that 
were  six  feet  long,  and  six  inches  in  circumference, 
and  so  extremely  voracious,  that  it  is  dangerous  to 
bathe  in  those  parts  of  the  river  where  they  lie,  aa 
tbev  will  seize  a'  man  without  fear,  and  have  strength 
suiticifnt  to  keep  him  under  water  till  he  is  drowned. 
Here  Is  a  great  variety  of  birds,  and  bats  as  large  as 
a  young  kitten  :  the  inhabitants  esteem  them  a  deli- 
cate qjorsel.  Tlie  air  is  both  hot  and  moist,  but  not 
unwholesdme.  The  place  alioimds  with  insects,  which 
are  very  troublesome  ;  but  there  are  no  serpents.'  It 
lias  been  discovered,  that  off  Port  Louis  die  south- 
VoL.Xm.  Parti. 


east  wind  generally  blows  with  least'  strength  about  Mauritiw 
sunrise  ;  and  it  also  happens,  on  four  or  five  days,  at  || 
intervals,  in  the  course  of  a  month,  that  early  in  the^l^^*^*"**'""' 
morning  the  wind  ceases  in  the  northern  part  of  the 
island  for  anliour  or  two,  when  a  breeze  rises,  although 
but  fiuntly,  from  the  north-west ;  during  which,  a  ship  ' 
stationed  at  die  entrance  of  the  channel  to  avail  herself 
of  this  breeze,  itaay  enter  die  harbenr  and  attack  the 
forts. 

This  island,  during  the  period  of  the  French  revo- 
lution, did  not  entirely  escape  from  the  storm  which 
thes  agitated  the  parent  country.  .In  the  year  1799, ' 
a  conspiracy  was  formed,  and  broke  out,-forthc  pur- 
pose of  resisting  the  government  which  had  been  esta- 
'  blished  under  the  authority  of  the  republic,  it  was, 
however,  soon  suppressed  by  the  activity  of  the  civil 
authorities,  supported  by  the  majority  -01  the  inhabit- 
ants. 

llie  population  of  jthis  island  ip  1799  amounted  to 
65,000^  viz.  55,000  slaves,  and  10,000  whites  and 
mulattoes.  The  fbUowiog  is  a  state  of  the  produce  <^ 
this  island  in  x8oo  :  viz*  coffee,  6000  bales,  of  xocrlbe. 
French ;  indigo,  300,000  lbs.  from  28.  to  8b.  per  lb. ; 
cotton,  2000  hAles,  of  350  lbs.  j  raw  sugar,  20,x)i:k>,ooo 
lbs.'}  cloves,  20,000  lbs.  Tlie  island  of  Mauritius,  as 
well  as  the  other  French  islands  in  the  Indian  oceim, 
were  taken  by  the  British  in  1 81 1  ^  -and  their  possession 
was  confirmed  to  Btitain  by  the  treaty  of  Paris  in  1 814. 

M^VURU A,  one  of  the  Society  islands  in  the  South 
sea.  It  is  a  smalt  island,  entirely  surrounded  with  a 
zidgc  of  rocks,  and  without  any  harbour  for  shipping. 
It  i^  inhabited  j  and  its,  productions -are  tbe  same  with 
those  of  the  neighbouring  islands.  A,  high  nrand  hill 
rises  in  the  middle  of  it,  which  may  be  seen  at  tbe 
distance  pf  10  01M2  leagues.  W.  Idjpg.  15a.  32. 
S.  Xat.  j6.  25. 

MAUSOLEUM,  a  magnificent  tomb  or  sepdcliral 
monument.  Tbe  word  is  derived  from  Mausolos  king 
of  Caria,  to  whom  Artemisia  his  widow  erected  a  most 
stately  monument,  esteemed  one  of  the  wonders  of  the 
world,  and  called  it,  from  his  own  name,  Alausoieum. 

St  MAWES,  a  town  of  Cornwall,  in  En^and, 
seated  on  the  east  side  of  Falmouth  haven,  in  W.  Long.  - 
4.  56.  N.  Lat.  50.  6.  Thougli  but  a  hamlet  of  the 
parish  of  St  Just,  two  miles  off,  without  a  minister* 
or  either  church,  chapel,  or  meeting-house,  it  has  sent 
members  to  parliament  ever  since  1562,  who  are  re- 
turned  by  its  mayor  or  portreve.  It  consists  but  of 
one  street,  under  a  hill,  and  fironting  the  sea,  and  its 
inhahitauts  subsist  purely  by  fishing.  K.  Henry  VHL 
built  a  casdc  here,  opposite  to  Pendennis,  for  the  bettep 
security  of  Falmouth  haven.  It  has  a  governor,  a  deputy, 
and  two  gunners,  with  a  platform  of  gnos.  Here  is  a 
fair  the'  Friday  after  St  Luke's  day. 

MAXEN'IIUS,  Marcus  Aurelius  ,Vai.ebius,  a 
son  0^  the  emperor  Maximianus  Hercules,  was,  by  the 
voluntary  abdication  of  Dioclesian,  and  of  his  father,  . 
raised  to  the  empire  A.  D.  306.  He  afterwards  in- 
cited his  father  to  reassume  his '  imperial  authority  j 
and  in  a  perfidious  manner  destroyed  Severus,  who 
had  delivered  himself  into  hin  hands,  and  relied  upon 
his  honour  for  the  safety  of  his  life.  His  victories 
and  successes  were  imp^wd  by  Galetius  Maximianus,  . 
who  opposed  bim  with  a  powerful  fiirce.  The  defeat 
I)        '   f  and  - 
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Mtxrndos  ancl'Tolantaiy  death  of  Galerms  soon  restored  peace 
II       to  Italy ;  aod  Afaxeatlus  passed  ioto  Africa,  whcnt 

Majumufc  tig  rendered  himself  odious  by  his  cruelty  and  oppres- 
'  slon.  He  soon  after  rsturtied  to  Rome,  and  was  in- 
formed that  Constantine  was  come  to  dethrone  bioi. 
He  gave  his  adversary  battle  near  Rome,  and,  after 
he  had  lost  the  victory,  he  fkd  back  to  the  city.  The 
bridge  over  which  he  crossed  the  Tiber  was  In  a  de- 
cayed situation,  and  he  fell  into  the  river,  and  was 
drowned,  A.  D,  312.  The  cowardice  and  hixnrjes  of 
Maxentius  were  as  conspicuous  as  his  cruelties.  He 
oppressed  his  subjects  with  heavy  taxes,  to  gratify  the 
cravings  of  bis  pleasures,  or  the  avarice  of  liis  fa- 
vonrites.  He  was  debauched  in  his  manners,  and  uei- 
ther  virtue  nor  innocence  were  sate  whenever  he  was 
inclined  to  voluptuous  pursuits.  His  body  was  de- 
formed and  unwieldy.  To  visit  a  pleasure  ground,  or 
to  cxerciae  himself  under  a  marble  portico,  or  walk 
on  a  shady  terrace,  was  to  him  a  Herculean  labour, 
fyhich  required  the  greatest  exertions  of  strength  and 
resolution. 

MAXILLA,  the  Jaw.  See  Akatoht,  20— 
a6. 

MAXIM,  an  established  proposition  or  principle  s  in 
which  sense  it  denotes  much  the  same  with  axiom. 

MAXIMILIAN  I.  emperor  of  Germany,  signa- 
lized himself  against  the  French  while  he  was  kin^  of 
the  Romans,  and  after  he  was  emperor  entered  into 
the  army  of  Henry  VIII.  of  England  as  a  Tolanteer 
a^inst  that  nation :  he  was  a  protector  of  learned 
men,  and  abolished  an  iniquitous  tribunal,  styled  Ju' 
dictum  occuUum  We»tphaU<et  ho  composed  some  poens, 
and  the  memoirs  of  hu  own  life^  He  died  in  X5191 
aged  60. 

MAXIMUM,  in  MatJumaiics,  denotes  the  greatest 
quantity  attainable  in  any  given  case. 

If  a  quantity  conceived  to  be  generated  by  motion 
increases  or  ciecreases  till  it  arrives  at  a  certain  mag- 
nitude or  pontioB,  and  then,  on  the  contrary,  grows 
greater  or  lesser,  and  it  be  required  to  determine  the 
said  nu^tade  or  position,  the  question  is  called  v^pro* 
blem  de  nuuewti*  et  mwima. 

MAXIMUS,  a  celebrated  Cynic  philosoidier,  and 
magician,  of  Ephesus.  He  instructed  the  emperor 
Julian  in  magic  ^  and,  according  to  the  opinion  of 
some  historians,  it  was  in  the  conversation  and  com- 
pany of  Maximos  that  the  apostasy  of  Julian  originat- 
ed. The  emperor  not-  only  visited  the  philosopher, 
hut  he  even  submitted  his  writings  to  his  inspection 
and  censure.  Maximos  refused  to  live  in  the  court  of 
Julian ;  and  the  emperor,  not  dissatisfied  with  the  re- 
fusal, appointed  him  high  pontiff  in  the  province  of 
Lydia,  an  office  which  be  dischaived  with  the  lat- 
est moderation  and  justice.  When  Julian  went  into  the 
east,  the  pbijosopher  promised  him  snocess,  and  even 
said  that  his  crniqnests  would  be  more  nnnurous  nd 
extensive  than  those  of  the  son  of  Philip.  He  persuad- 
ed liis  imperial  pupil,  that,  according  to  the  doctrine  of 
nietempsychosis,  his  body  was  animated  by  the  soul 
which  once  animated  the  hero  whose  greatness  and  vic- 
tories he  was  going  to  ecli[i8e.  After  the  death  of 
Julian,  Maximus  was  almost  sacrificed  to  the  fury  of 
the  soldiers  ;  but  the  interposition  of  his  friends  saved 
his  life,  and  be  retired  to  Constantinople.  He  was 
soon  after  accused  of  magical  practices,  before  the  em- 
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Sror  Valcns,  and  beheaded  at  Ephesns,  A.  D.  $66i  Hasin 
e  wrote  some  philosophical  and  rhetorical  treatises,  Ij 
some  of  which  were  dedicated  to  Julian.    They  are  all  ^^"i 
now  lost.  *— Y- 

Mjximus  of  Tyre^  a  Platonic  philosopher,  went 
to  Rome  in  146,  and  acquired  such  reputation  there, 
that  the  emperor  Marcus  Aurelius  became  bis  scholar, 
and  gave  him  frequent  proofs  of  his  esteem.  This  pbi- 
loso^er  is  tfaou^t  to  have  lived  till  the  reign  of  the 
emperor  Commodus.  There  are  still  extant  41  of  Wu 
dissertations  j  a  good  edition  of  which  was  printed  by 
Daniel  Heinsius,  in  2624,  in  Greek  and  Latin,  with 
notes. 

Maximus  Marios.  See  Marivb, 
MAY,  the  fifth  month  in  the  year,  reckoning  from 
our  first,  or  January ;  and.  the  third,  counting  the 
year  to  begin  with  March,  as  the  Romans  anciently 
did.  It  was  called  Maius  by  Romulus,  in  respect  to 
the  senators  and  nobles  of  his  city,  who  were  named 
tnajores  ;  as  the  following  month  was  called  Jum'uSy  m 
honour  of  the  youth  of  Rome,  in  famorem  jujiiorum, 
who  served  him  in  the  war  j  though  some  will  have  it 
to  have  been  thus  called  from  Maia,  the  mother  of  Mer" 
cury,  to  whom  they  offered  sacrific-e  <m  the  first  day  of 
it ;  and  Fapius  derives  it  from  Madtus^  eo  quod  tunc 
terra  madeat.  In  this  month  the  sun  enters  Gemini, 
and  the  plants  of  the  earth  in  general  begin  to  flower* 
—The  month  of  May  has  ever  been  esteemed  &vour- 
able  to  lore ;  and  yet  the  ancients,  as  well  as  many 
of  the  moderns,  look  on  it  as  an  unhappy  month 
for  marriage.  The  original  reason  may  perhaps  be  re- 
ferred to  the  feast  of  the  Lemurcs,  which  was  held  in 
it.  Ovid  alludes  to  this  in  the  fifth  of  his  Fasti^  when 
he  says, 

Nec  vidtut  tadia  gadem,  nec  vtrginis  apta 

Tcmpora  ;  quer  tutpsitj  non  diuturna  jvit ; 
Hoc  quoque  de  causa^  n  te  proverbia  tanguntf 
Mcnse  mahtm  Maio  nuoerr  vulgua  ait. 

ildY-dcvJ,   See  Dew. 

MAt-dukCf  a  species  of  cherry*  Sec  Fbukus,  Bo« 
TAKT  Index. 

Mat,  Isie  of,  a  small  island  at  the  mouth  of  the 
frith  of  Forth,  in  Scotland,  about  a  mile  and  a  half 
in  circumference,  and  seven  miles  from  the  coast  of 
Fife,  almost  opposite  to  the  rock  called  the  Bass,  It 
formerly  belonged  to  the  priory  of  Fittcnweem  :  and 
was  dedicated  to  St  Adrian,  supposed  to  have  been 
martyred  in  this  place  by  the  Danes  j  and  hither,  in 
times  of  Popish  superstition,  barren  women  used  to 
come  and  worship  at  his  shrine,  in  hopes  of  being 
cured  of  their  sterility.  Here  is  a  tower  and  light- 
house built  by  Mr  Cuniun^am  of  Bams,  to  whom 
Kuig  Charles  I.  granted  Uie  island  in  fee,  with  power 
to  exact  twopence  per  ton  fnm  every  ship  that  passes, 
for  the  maintenance  of  a  lighthouse.  In  the  middle 
of  it  there  is  a  firsh-walcr  spring,  and  a  small  hdie.-— 
The  soil  produces  pasturage  for  100  shoep  and  '20 
black  cattle.  On  the  west  side  the  steep  rocks  render 
it  inaccessible  ;  but  to  the  cast  there  are  four  landing 
places  and  good  riding.  It  was  here  that  the  French 
squadron,  having  the  chevalier  de  St  George*  on  board, 
anchored  in  the  year  1708,  when  the  vij^ilacce  of 
Sir  George  Byng  obliged  him  to  relinquish  his  dc^ 
sign,  and  bear  away  lor  Dunkirk.   The  bhores  alt 
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Bhy  roand  the  island  abound  with  £sb,  and  tbe  cliflb  mtfa 
II  water  fowl.  ' 
Mayctae.^  Mat,  Tfioma^,  an  emincDt  English  poet  and  bisto- 
rian  in  Uie  17th  century,  was  born  of  an  ancient  but 
decayed  family  in  Sussex,  educated  at.  Cambridge,  and 
•Aenrards  remored  to  lioodon.  li^^ule  he  reuded  at 
court,  he  wrote  tbe  five  plays  now  extant  under 
bis  name.  In  1622,  be  published  a  transUtion  of  Vir- 
gins Georgics,  with  annotations  ;  and  in  1655  a  poem 
on  Kinj;  Edward  III.  ;iud  a  translation  of  Lucan^s 
Fbarsalia  which  poem  he  continued  doivn  to  tite  death 
of  Julius  Caesar,  both  in  Latin  and  English  verse. 
Upon  the  breaking  out  of  the  civil  wars  he  adhered  to 
the  parliament  i  and  in  1647,  he  publisbed,  "  Tbe  his- 
tory of  tbe  paiiiament  of  England,  which  began  No- 
vember the  third,  MDCXL.  W'itb  a  sbort  and  ac- 
cessaxy  view  of  some  precedent  years.^*  In  1649, 
published,  Hutoriir  Paritamenti  Anglt'tt  Brevtaritimf 
io  three  parts ;  which  he.  afterwards  translated  into 
English.  He  wrote  tbe  History  of  Henry  II.  in  Eng- 
lish verse.  He  died  in  2642.  He  went  well  to  rest 
over  ni^t,  after  a  dieerfut  bottle  as  usual,  and 
died  in  bis  sleep  before  morning :  upon  which  his 
death  was  imputed  to  bis  tying  bis  nightcap  too  clwe 
under  bis  fat  cheeks  and  chin,  which  caur.?<l  bis  suflb- 
catioD  }  hot  the  facetious  Andrew  Marvel  has  written 
a  poem  of  IQO  lines,  to  make  him  a  martyr  of  Bacchus, 
and  die  by  the  force  of  good  wine.  He  was  interred 
near  Camden  in  Westminster  Abbey  i  which  caused 
Dr  Fuller  to  say,  that  "  if  he  were  a  biassed  and  par- 
tial writer,  yet  be  lietb  buried  near  a  good  and  true 
historian  indeed."  Soon  after  the  Restoration,  his  body, 
with  thme  of  several  others,  was  dug  up,  and  buried  in 
a  jnt  in  St  Margaret^s  churchyard  ;  and  fais  monmneat, 
which  was  erected  by  the  appointment  of  paHtament, 
was  taken  down  and  thrown  aside. 

MAYER,  Tobias,  one  of  the  greatest  astronomers 
and  mechanics  the  iSthcentoir  produced,  was  bom  at 
Maspach,  in  the  duchy  of  Wirtemberg,  1723.  He 
taught  himself  mathematics,  and  at  the  age  of  four- 
teen designed  machines  and  instruments  with  tbe  great- 
est dexterity  and  justness.  These  pursuits  did  not  hin- 
der him  from  cultivating  the  belles  lettres.  He  ac- 
quired the  Latin  ton|;;ue,  and  wrote  it  with  elegance. 
In  1750,  tbe  university  of  Gottiogen  chose  him  fur 
their  mathematical  jvofessor  'y  and  every  year  of  his 
riwrt  U&  was  thenceforward  marked  with  some  coasi- 
ilerable  discoveries-  in  geometry  and  astronomy.  He 
pdiludied  several  works  in  thu  way,  which  are  all  rec- 
koned excellent ;  and  some  are  inserted  in  the  second 
volume  of  tbe  Memoirs  of  the  university  of  Got- 
tingen.**  His  labours  seem  to  have  exhausted  bim ;  for 
he  died  worn  out  in  1762. 

MAYERNE,  Sir  Theodore  de,  baron  of  Aul- 
bone,  was  the  son  of  Lewis  de  Mayerne,  the  celebrated 
author  of  the  General  History  of  Spain,  and  of  tbe 
Aiommhie  artsto-democrali'qttf,  dedicated  to  the  states- 
^neral.  He  was  bom  in  1573,  and  bad  for  bis  god- 
Atfaer  Theodore  Beza.  He  studied  physic  at  Mont-' 
pelier,  and  was  made  physician  in  ordinary  to  Hen- 
17  IV.  who  promised  to  do  great  things  finr  him,  pro- 
vided be  would  change  his  rclif^oD.  ^mes  I.  of  £ng^ 
luid  invited  bim  over,  and  made  him  first  phyndan  to 
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himself  and  his  queen.  In  nhich  office  he  served  the  Hftyerae 
whole  royal  family  to  the  time  of  bis  death  in  1655.  II 
His  works  wt-re 'printed  at  London  in  1700,  and  Maynooth. 
make  a  large  folio,  divided  into  two  books  j  the  first  ' 
containing  bis  Consi/ujj  EpistoUe^  et  Observatiaaet.; 
the  second  his  PAarmaecpeeia  varueque  medicament^' 
rum  Ji>rmuUe. 
MAYHE&L   See  Maim. 

MAYNE,  jASfER,  an  eminent  English  poet  and 
divine  in  tbe  17th  century,  who  was  bred  at  Oxford, 
and  entered  into  holy  orders.  While  his  majesty  re- 
sided at  Oxfurd,  be  was  one  of  the  divines  appointed 
to  preach  before  him.  He  published  in  1647  ^ 
piece  entitled  oxaomaxia,  or  The  pfopi^s  war  ex- 
amined according  to  the  principles  of  reason  and  scrip- 
ture, by  Jasper  Mayne.  In  1648  be  was  deprived  of 
his  studentship  at  Christ  church,  and  two  livings  be 
bad ;  but  was  restored  with  the  king,  who  made  him 
his  chaplain  and  archdeacon  of  Chichester  \  all  which 
he  held  till  he  died.  Dr  Mayne  was  held  in  very 
high  esteem  both  for  his  natural  parts  and  his  acquired 
accomplishments.  He  was  an  orthodox  preacho', 
and  a  man  of  severe  virtue  and  exemplary  behaviour  j 
yet  of  a  ready  and  facetious  wit,  and  a  very  atngidar 
turn  of  humour.  From  some  stories  that  are  related 
of  liim,  he  seems  to  have  home  some  degree  of  rfr- 
ssmhlance  in  his  manner  to  the  celebrated  Dr  Swift ; 
but  if  he  did  not  possess  those  %'ery  brilliant  parts 
'  that  distinguished  tbe  Dean,  he  ^bably  was  less 
subject  to  that  capricious  and  those  unaccountable 
whimsies  which  at  times  so  greatly  oclipflcd  tbe  abn 
lities  of  the  latter.  Yet  there  is  one  anecdote  re-, 
lated  of  him,  whidi,  although  it  reflects  no  great  ho- 
nour on  his  memory,  as  it  seems  to  carry  some  degree 
of  cruelty  with  it,  it  is  a  Strong,  msint  of  hia  re^ 
semblance  to  the  Dean,  and  a  prmf  that  his  propen- 
sity for  drtdkry  and  joke  did  not  quit  him  even  in 
his  latest  moments.  The  story  is  thU :  Hie  Doctor 
bad  an  old  servant,  who  bad  lived  with  him  some  jrears, 
to  whom  be*  bad  bequeathed  an  pld  tmnk,  in  which 
he  told  bim  be  would  find  something  that  would  make 
him  drink  <^er  his  death.  Tbe  servant,  full  of  ex- 
pectation tbat  bis  master,  under  this  familiar  expres-  , 
sion,  had  left  htm  somewhat  tbat  would  be  a  reward 
for'tbe  assiduity  of  his  pa<it  services,  as  soon  as  decern^ 
would  permil,  flew  to  tbe  trunk }  when,  behold,  to  his 
great  disappointment,  the  boasted  legacy  proved  to  he 
a  red  herring.  Tbe  doctor,  however,  beqaeatbed  many 
legacies  By  will  to  pious  uses ;  particularly  50  pouncn 
towuds  the  rebuilding  of  St  Faid*s  cathedral,  and  200 
pounds  to  be  distributed  to  the  poor  of  the  parishes 
of  Cassington  and  Fyrton,  near  Wattington,  of  both 
which  places  be  had  been  vicar.  In  his  younger  years 
he  had  an  attachment  to  poetry*,  and  wrote  two  {days,  the 
latter  of  which  may  be  seen  in  tbe  tenth  v^dume  01  Dod- 
sleVs  Collection,  viz.  J.  Amoronswar,  a  tn^-comedy. 
2.  The  oity-^natcb,  a  comedy.  He  published  a  poem 
upon  the  naval  victory  by  the  duke  of  York  over  the 
Dutch,  printed  in  1665.  He  also  translated  into 
En^ish  from  tbe  Greek,  part  of  Lucian*s  Dialogues. 

MAYNOOTH,  of  Makooth,  a  post  town  in  the 
county  of  Kildare,  in  Ireland,  1 2  miles  from  Dnlilib. 
At  this  place  diere  is  a  catholic  college,  established  by 
D2  lb* 
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MaynooUl  tlic  Irisli  parliament  ia  >795*  .Voting  men  destined  for 
the  catholic  church  had  forniei-Iy  f^one  to  the  continent 
for  tlicir  education.  This  Iifid  now  licct>nic  nearly  im- 
possible, ill  consequence  of  tlic  war  with  France  and 
Spain  i^and  for  this  rcasob,  as  well  as  to  pi-event  those 
foreign  attachments  which  grow  out  of  a  foreign  edu- 
cation, it  was  thought  prudent  to  provide  the  means  of 
domestic  instruction  for  the  catholics.  They  had  only 
Jtetitioned  for  leave  to  cHtahlish  a  seminary ;  but  the 
parliament  also  granted  Soool.  per  annum  for  its  sup- 
port, which  was  afterwards  enlarged  to  13,000!.}  hut 
han  since  heiib diminished.  There  neie  in  l8c8,  eight 
professorships  and  three  lecturaships  j  and  there  was 
nccommod&tion  for  200  stndciits,  to  vrfaom  the  eiUblish- 
ment  aiTordcd  commona  and  instruction. 

MAYN WARING,  AftTHUR,  an  eminent  political 
■writer  in  the  beginning  of  the  1 8lh  century,  staid  seve- 
ral yean  at  Oxford,  and  then  went  to  Cheshire,  where 
Jie  lived  some  time  with  his  uncle  Mr  Francis  Cbol- 
monddey,  a  very  honest  gentleman,  but  extremoty 
averse  to  the  government  of  King  William  III.  to 
whom  be  refused  the  oaths.  Here  be  prosecuted  bis 
studies  ui  polite  literature  with  great  vigour ;  and  com- 
ing up  to  Xiondon,  applied  to  the  study  of  the  law'. 
He  was  hitherto  very  zealous  in  kntl-revplutional  prin- 
ciples, and  wrote  several  pieces  in  favonr  of  King 
James  II. ;  but  upon  beingintrodueed  to  the  duke  of 
8oraerset  and  the  earls  of  Dorset  and  Burlin^on,  be- 
gan to  entertain  very  different  notions  in  politics.  His 
lather  left  him  an  estate  of  near  800I.  a-year,  but  so 
encumbered,  that  the  interest  money  amounted  to  al- 
most as  much  as  the  revenue.  Upon  the  conclusion  of 
the  peace  he  went  to  Paris,  where  he  became  acquaint- 
ed with  Mr  Boitcau.  After  his  return  he  was  made 
one-of  the  commissioners  of  the  customs,  in  which  post 
he  distinguished  himself  b^  his  skill  and  industry.  He 
vas  a  member  of  the  Kit-cat  club,  and  was  looked 
upon  as  one  of  the  chief  supports  of  it  by  his  pleas- 
antry and  nit.  In  the  be^nning  of  Queen  Anne*s 
'ftign,  the  \oti  treasurer  Godolphin  engaged  Mr  Donno 
■to  quit  the  office  of  auditor  of  the  impre^,  and  made 
Majrnwaring  a  present  of  a  patent  for  that  office  worth 
about  2000I.  a-yeftr  in  a  time  of  business.  He  had  a 
'considerable  share  in  the  Medley,  and  was  author  of 
several  other  pieces.  The  £xanuner,  his  antagonist 
'  in  politics,  allowed  that  Jie  wrote  with  tolerable  spirit, 
and  Hn  a  masterly  style.  Sir  Richard  Steele  dedicated 
the  first  volume  of  the  Tatler  to  him.  ' 

MAYO,  one  of  the  Cape  de  Verd  islands,  Wing  in 
the  Atlantic  ocean,  near  300  miles  from  Cape  Verd  in 
Africa,  about  17  miles  in  circumference.  The  soil  in 
.  eeneral  is  very  barren,  and  water  scarce :  however,  they 
have  some  com,  jams,  potatoes,  and  plantains,  with 
plenty  of  beeves,  goats,  ud  asses.  What  trees  there 
are,  grow  i»  the  sides  of  the  hills,  and  they  have  some 
figs  and  water  melms.  The  sea  round  about  the  island 
abounds  with  fish.  The  chief  commodity  is  salt,  with 
which  many  English  ships  are  loaded  In  the  summer 
time.  Thp  principal  town  is  Pinosa,  inhabited  by  ne- 
groes, who  speak  the  Portuguese  language,  and  are 
*  stout,  lusty,  and  fleshy.  They  are  not  above  200  in 
number,  and  many  of  them  go  quite  naked.  W.  Long. 
^a$-  j.  N.  Lat.  15.  10. 

Ma  TO,  a  county  of^Ireland,  in  the  province  of  Con- 


naught,  having  Sligo  and  the  sea  on  the  north  i  Ros- 
common -on  the  south,  Ijcitrtm  and  Kosconunon  oH 
the  east,  and  the  Atlantic  ocean  on  the  west.  It 
contains  724,640  Irish  plantation  acres,  68  pari>,hes, 
and  140,000  inhabitants.  It  gives  title  of  earl  to 
the  fainily  of  Bourke.  This  county  takes  its  name 
from  an  ancient  city,  built  in  664  ^  the  ruins  of  the 
cathedisil,  and  some  traces  of  the  intone  walls  which  en- 
compassed  the  city,  yet  I'emain  on  the  plains  of  Mayo. 
It  was  a  university,  founded  for  the  education  of  such 
of  tlie  Saxon  youths  as  were  cniverted  to  the  Christian 
faith :  it  was  situated  a  little  to  tlie  south  of  I^ugh 
Coon ;  and  is  to  this  day  firequently  called  Ma^  of  the 
SaxonSf  being  celebrated  for  giving  education  to  Al- 
fred the  Great,  king  of  England.  As  this  town  has 
gone  to  decay,  Balinroke  Is  reckoned  tbe  chief  town. 
The  county  by  the  sea  is  mountainous  j  hut  inland  has 
good  pastures,  lakes,  and  rivers.  It  is  about  62  miles 
long,  and  52  broad.  Castlebar  is  the  assizes  town.-~ 
Mayo  was  formerly  a  bishop's  see,  which  is  now  united 
to  TUAM. 

MAYOR,  the  chief  magistrate  of  a  city  or  'town, 
chosen  annually  out  of  the  aldermen.  The  word,  an- 
ciently wrote  ffwyr,  comes  from  the  British  miret,  i.  e. 
custodircy  or  from  the  old  English  maier^  viz.  potestaSf 
and  not  from  the  Latin  mapr.  King  Richard  I.  in 
X189,  changed  tbe  bailiff  of  London  into  a  maror, 
and  from  that  example  King  John  made  the  bailiff  of 
King's  Lynn  a  mayor '  anno  1 204 :  Though  the  fa- 
mous city  of  Norwich  obtained  not  this  title  for  its  ^ 
chief  magistrates  till  the  seventh  year  of  King  Hen- 
ry V.  anno  1419)  since  which  there  are  few  towns 
of  note  but  have  had  a  mayor  aj^ointed  for  govern- 
ment. 

Mayors  of  corporations  arc  justices  of  peace  pro 
tempore^  and  arc  mentioned  in  several  statutes  *,  but 
no  person  diall  bear  any  office  of  magistracy  coacem- 
ing  the  government  of  any  town,  corporation,  &c.  who 
hath  not  received  the  sacrainent  according  to  the  church 
of  England  within  one  year  before  his  election,  and 
who  shall  not  take  the  Mths  of  supremacy,  &c. 

If  any  person  Intrudes  Into  the  office  ot  mayor,  a  quo 
warranto  lies  against  him,  upon  which  he  shidl  not 
oiAy  be  ousted,  hut  fined.  And  no  mayor,  or  person 
holding  an  annual  office  in  a  corporation  for  one  year, 
is  to  he  elected  into  the  same  office  for  tbe  next }  in 
this  case,  persons  obstructing  the  choice  of  a  successor 
afe  subject  to  lool.  penalty.  Where  the  mayor  of  a 
corporation  is  not  cboscn  on  the  day  appointed  by  char- 
ter, tbe  next  officer  in  place  shall  the  day  after  hold  a 
court  and  elect  one ;  and  if  there  be  a  default  or  omis- 
sion that  way,  die  electors  may  be  cwnpelled  to  choose 
a  maytH',  by  a  writ  of  mandamqs  ont  of  the  king's 
bench.  Mayors,  or  other  magistrates  of  a  corpora- 
tion, who  shall  voluntarily  absent  themselves  on  the 
day  of  election,  are  liable  to  be  imprisoned,  and  du* 
qualified  from  holding  any  office  In  the  corporation. 

Mavoh^s  Courts.  To  the  lord  mayor  and  city  of 
London  belong  several  courts  of  judicature.  The 
highest  and  most  ancient  Is  that  called  the  fmstitigSf  de- 
stined to  secure  the  laws,  rights,  franchises,  and  customs 
of  the  city.  The  second  Is  a  court  of  reqarst^  or  of 
corucuncei  of  ii^ch  before.  The  third  is  the  court  of 
the  lord 'mayor  and  aldennen,  where  also  the  sberifis 
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Mayw'  sit ;  ta  vhich  may  lie  added  two  courts  of  slierlfls,  ahd 
_  11 .  tbe  court  of  the  city  orpluins,  iThereof  the  lord  mayor 
""^"'"'''and  aldermen  have  tbe  custody.  Also  tbe  court 
of  common  council,  whtcli  is  a  court  or  assembfy, 
wherein  are  made  all  by-laws  which  bind  the  citizens 
of  Iiondon.  It  consists,  like  the  parliament,  of  two 
houses.:  an  upper,  consisting  of  the  lord  m:iyor  and 
«ldcrmen  and  a  lower,  of  a  number  of  commf^n 
council  men,  chospn  by  the  several  wards  as  represen- 
tatives ef  the  boily  of  the  citizens.  In  ttie  court  of 
common  council  are  made  laws  for  tho  advancement  of 
trade,  and  committees  yearly  appointed,  &c.  But  acts 
made  by  tliem  are  to  have  the  assent  of  the  lord  ma^or 
and  aldermen  by  stat.  1 1.  Geo.  I.  Also  tbechamberlam^s 
court,  where  every  thing  rclatin)^  to  the  rents  and  rc- 
Tcnues  of  tjie  city,  as  aho  the  affairs  of  8er\'ants,  &c. 
are  transacted.  Lastly,  to  the  lord  mayor  belong  the 
courts  of  coroner  and  of  eschcator ;  another  court  for 
the  conservation  ot"  the  river  Thames  i  another  of  gaol 
delivery,  held  usually  eight  times  a  year,  at  tbe  Old 
Bailey,  fur  the  trial  of  criminals,  whereof  the  lord 
mayor  is  himself  the  chief  judge.  ■  There  are  other 
courts  called  wardntotes  or  meetings  of  the  wards';  and 
courts  of  halyraote  or  assemblies  of  the  several  guilds 
'  and  fraternities. 

MAZA,  amon^  the  AtheoisAs,  was  a  sort  of  cake 
made  of  flour  boiled  with  water  and  oil,  and  set  as 
the  common  fare,  before  such  as  entertained  at 
the  public  expenee  in  the  common  hall  or  Prylancum. 

M AZAGAN,  a  strong  plaee  of  Africa  in  the  king- 
dom of  Morocco,  and  on  die  frontiers  of  Abe  province 
of  Dugoela.  It  was  foi^ified  by  the  Portuguese,  and 
besieged  Iby  the  king  of  Morocco  frith  200,000  men  in 
1562,  but  to  no  purpose.  It  is  situated  near  the  sea. 
W.  Long.  8.  15.  N.  Lat.  33.  12. 

AIAZARA,  an  ancient  town  of  Sicily,  and  capital 
of  a  considerable  valley  of  the  same  name,  which  is  vei^ 
fertile,  Mid  watered  with  several  rivers.  Hie  town  is 
a  bisbop^s  see,  and  has  a  good  harbour ;  is  seated  on 
the  sea  coast,  in  E.  Long.  I2>  30.  N.  Lat.  37.  53. 

MAZARINE,  Juuus  a  famous  cardinal  and 
prime  jninister  of  France,  was  bom  at  Piscina  in  the 

Erovince  of  Abruzzo,  in  Naples,  in  1602.  After 
ftving  Bnished  bis  studies  in  ItaJy  and  Spam,  lie  en- 
tered into  tbe  service  of  Cardinal  Sachetts,  and  became 
well  skilled  in  politics,  and  in  the  interests  of  the 
princes  at  war  in  Italy;  by  which  means  he  was 
enabled  to  bring  affairs  to  an  accommodation,  and  tbe 
peace  of-Queiras  was  shortly  concluded.  Cardinal 
Klchlieii  being  taken  with  his  conduct,  did  from 
thenceforward  highly  esteem  him  ;  as  did  also  Cardinal 
Antonio,  and  Ijouis  XIII.  who  procured  him  a  car- 
dinaPs  hat  in  164 1.  Richlieu  made  him  one  of  tbe 
executors  of  his  will ;  and  during  the  minority  of 
Louis  XIV.  be  had  the  charge  of  affairs.  At  last  he 
became  die  envy  of  the  nobility,  wliich  occasioned 
a  civil  war  j  whereupon  Mazarine  was  forced  to  re- 
tire, a  pnee  was  set  on  his  head,  and  his  library  sold. 
Notwithstanding,  be  afterwards  returned  to  the  court 
■n  more  glory  than  ever  ;  concluded  a  peace  with  Spain, 
imd  a  marriage  treaty  betfrixt  the  lung  and  the  in- 
fiidta.  This  treaty  of  peace  passes  for  the  master- 
piece of  Cardinal  de  Mazariiie*s  pities,  and  procured 
aim  the  French  king^s  most  intimate  confidence :  but 


at  last  his  continual  'application  to  bnsiness  threw  him  Mazarine 
into  a  disease,  of  which  he  died  at  Vimremieit  in  |t 
1661. — Cardinal  Mazarine  was  of  a  mild  and  affable .  Mead.  ^ 
temper.    One  of  his  greatest  talents  was  his  knowing  ' 
mankind,  and  his  being  able  to  adapt  himself,  and  to 
assume  a  character  conformable  to  the  ciiTumstanct-s 
of  affitirs.    lie  poises^d  at  one  and  the  same  time  (be 
bishopric  of  Metz,  and  tlie  abbeys  of  St  Arnauld, 
St  Clement,  and  St  Vincent,  in  the  same  city ;  that  of 
St  Dennis,  Clugny,  and  Motor,  of  Alarscilles;  of  St 
Michel  at  Soissons,  and  a  great  number  of  others.  He 
founded  Mazarine  college  at  Paris  ;  which  is  also 
called  the  college  of  the  Jour  nations.    There  has  been 
published  a  collection  of  his  tetters,  the  most  copi  • 
ous  edition  of  which  is  that  of  1745,  in  2  vols,  duo- 
decimo. 

MAZZUOLI.    Si-c  Parmiciano. 

MEAD,  a  wholesome, '  agreeable  liquor,  prepared 
with  honey  and  water. 

One  of  the  best  methods  of  preparing  mead  is  as  fol- 
lows: Into  twelve  gallons  of  wjiter  put  the  wliitcs  of 
■is  eggs  ;  mixing  these  ncW  together,  and  to  the  mix- 
ture adding  twenty  pounds  of  honey.  Let  tbe  liquor 
boil  an  hour ;  and  when  boiled,  add  cinnamon,  ginger, 
cloves,  mace,  and  rosemary.  As  soon  an  it  is  cold, 
put  a  spoonful  of  yest  to  it,  and  tun  it  up,  keep- 
ing the  vessel  filled  as  it  works  ;  when  it  has  done 
working,  stop  it  up  close;  and,  when  fine,  bottle  it  oil' 
for  -use. 

The  author  of  the  Dictionary  of  Chemistry  dii-ects 
to  choose  tbe  whitest,  purest,  and  best  tasted  boney> 
and  to  put  it  into  a  kettle  with  more  than  its  weight 
of  water :  a  part  of  this  liquor  must  be  evapoi-ated  by 
boiling,  and  the  liquor  scummed,  till  its  consistence  is 
such,  that  a  fresh  egg  shall  be  supported  on  its  surface 
without  sinking  more  than  half  its  thickness  into  the 
liquor  \  then  the  liquor  is  to  be  strained  and  poured 
through  a  funnel  Into  a  barrel;  this  barrel,  which 
ought  to  be  nearly  full,  must  be  exposed  to  a  heat  as 
equable  as  possible,  from  20  to  27  or  28  degrees  of 
Reaumur's  thermometer,  taking  care  that  the  bung< 
bole  be  dightly  covered,  but  not  closed.  The^pheno- 
mena  of  the  spirituous  fennentatlon  will  appear  in  this 
liquor,  and  will  subsist  during  two  or  three  months,  *  • 
according  to  the  degree  ef  beat ;  after  which  they  will  - 
diminish  and  cease.  Dnring  this  iermentatton,  the 
barrel  must  be  filled  np  occasionany  wUh  more  of  the 
Same  kind^  of  liquor  of  honey,  some  of  which  ou^t 
to  be  kept  apart,  on  purpose  to  replace  the  liquor  which 
flows  out  of  tbe  barrel  in  froth.  When  the  fermenta- 
tion ceases,  and  tbfe  liquor  has  become  very  vinous, 
the  barrel  is  then  to  he  put  into  a  cellar,  and  well 
closed ;  a  year  afterwards  the  mead  will  be  fit  to  be  put 
into  bottles.  Mead  is  a  liquor  of  very  ancient  use  in 
Britain.    See  Feast. 

Mead,  Z)r  Richard,  a  celebrated  English  phrst- 
ctan,  was  born  at  Stepney  near  London,  where  his 
finther,  the  Reverend  Mr  Matthew  Mead,  had  been 
one  of  the  two  ministers  of  that  parish  ;  bnt  in  1662 
was  ejected  for  nonconfonnity,  bat  continoed  ttf 
^«ach  at  Stepney  till  bis  deadi.  As  Mr.  Mead  had 
a  handsome  fortune,  he  bestowed  a  Hberal  educatitm 
upon  13  children,  of  whom  Richard  was  the  eleventh  ; 
aad  ior  that  purpose  kept  a  private  tntn-  in  his  hoose. 


Digitized  by 


Googte 


] 


M   E   A  I  30 

Mead,  wlio  tMiglit  bim  the  Latia  tongoe.  At  16  jean  of 
'  "v'  age  JticEard  was  sent  to  Utrecht,  where  be  studied 
three  years  uodcr  the  famous  Gnevius  j  and  then 
-  choosing  the  profeesion  of  physic,  he  went  to  Leyden, 
where  he  attended  the.  lectures  of  the  faiuoas  Vitcairn 
on  the  theory  and  practice  of  medicine,  and  Pler- 
man^s  botanical  courses.  Having  also  spent  three 
years  in  these  studies,  he  went  with  bis  bi-other  and 
two  other  gentlemen  to  visit  Italy,  and  at  Padua  took 
bis  degree  of  doctor  of  philosophy  and  physic  in 
i6^S-  Afterwards  be  spent  some  time  at  ^fa{des  and 
at  Rome  i  and  retuniing  home  the  next  year,  settled 
at  Stepney,  where  be  married,  and  practised  {^ysio 
with  a  success  that  lud  the  foundatioii  of  bis  future 
greatness. 

In  1703,  Dr  Mead  having  communicated  to  the 
*  ,  Royal  Society  an  analysis  of  Dr  Bonomo's  discoveries 
relating  to  the  cutaneous  worms  that  generate  the 
itch,  which  they  inserted  in  the  Philosophical  Trans- 
actions >  this,  with  his  account  of  poisons,  procured 
him  a  place  in  the  Uo^'al  Society,  of  which  Sir  Isaac 
Newton  was  then  president.  The  same  year  be  iras 
elected  physician  of  St  Thomas^  hospitalf  and  was 
also  employed  by  the  surgeons  to  read  anatomical  lec- 
tures in  their  ball,  which  obliged  him  to  remove  into 
the  city.  In  1707  bis  Paduan  diploma  for  doctor  of 
physic  was  confirmed  by  tbe  universi^  of  Oxford ; 
and  being  patronized  Dr  Badcliffe,  on  the  death 
of  that  famous  physician  be  succeeded  him  in  bis  house 
at  Bloomsbnry-Rquare,  and  in  tbe  greatest  part  of  bis 
business.  In  1727  be  was  made  physician  to  King 
George  II.  whom  be  had  also  served  in  that  capaeity 
^?hile  he  was  prince  of  Wales  ;  and  he  had  afterwards 
the  pleasure  of  seeing  bis  two  sons-in-law,  Dr  Nichols 
and  Dr  Wilmot,  bis  coadjutors  in  that  eminent  sta^ 
tion. 

Dt  Mead  was  not  more  to  be  admired  for  the  qua- 
lities of  tbe  head  than  be  was  to  be  loved  for  those  of 
bis  heart.  Though  be  was  hlmSelf  a  hearty  whig,  yet, 
uninfluenced  by  party  principles,  be  was  a  friend  to  all 
men  of  merit,  by  whatever  denoinination  -tliey  might 
happen  to  be  distingui^d.  Thus  be  was  intimate 
with  Gartb,  with  Arbnthnot,  and  with  Freind ;  and 
long  kept  up  a  constant  correspondence  with  the  great 
Boerhaave,  who  had  been  his  fellow  student  at  licy- 
den :  they  communicated  to  each  other  their  observa- 
tions and  projects,  and  never  loved  each  other  the  less 
for  being  of  different  sentiments.  In  tbe  mean  time, 
intent  as  Dr  Mead  was  on  the  duties  of  his  profiessioa, 
he  bad  a  greatness  of  mind  that  extended  itself  to  all 
kinds  of  literature,  which  he  spared  neitiier  pains  nor 
money  to  promote.  lie  caused  the  beautiful'  and  splen- 
did edition  of  Thuanus^s  histuy  to  be  published  in  uiwij, 
1713,  in  seven  vdmnes  folio:  ana  by  bis  interposition  great  a 
and  assiduity,  Mr  SuUon*8  iorention  of  drawing  foul  The 
air  from  ships  and  otb(^  close  places  wiis  carried  into 
execution,  and  all  the  ships  in  his  majcsty^s  cavy  pro- 
vided with  this  useful  machine.  Nothing  pleased  bim 
more  than  to  call  hidden  talents,  into  light }  to  give 
encouragement  to  the  greatest  projects,  and  to  see 
them  executed  under  his  own  eye.    During  almost  half 
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were  wclcomo  to  his  advice.  His  libraiy  consisted 
of  10,000  volumes,  of  which  bis  Latin,  Greek,  and 
oriental  manuscripts,  made  no  inconsiderable  part.  He  v 
had  a  gallery  for  his  pictures  and  antiquities,  which 
cost  bim  great  sums.  His  reputation,  not  only  as  a 
physician,  but  as  a  scholar,  was  so  universally  esta- 
blished, that  be  corresponded  with  all  tlie  principal  li- 
terati in  Europe :  even  the  king  of  Naples  sent  to  de- 
sire a  complete  collection  of  bis  works  ;  and  in  return 
made  him  a  present  of  tbe  two  first  volumes  of  Signior 
Bajardi,  which  may  be  considered  as  an  introduction 
to  tbe  collection  ol'  the  antiquities  of  Herculaoeum. 
At  the  same  time  that  prince  invited  him  to  bis  pa- 
lace, that  he  might  have  an  opportunity  of  showing 
him  those  valuable  monuments  of  antiquity ;  and  no- 
thing hut  his  great  age  prevented  his  undertaking  a 
journey  so  suited  to  his  taste.  No  foreigner  of  learn-  ' 
ing  ever  came  to  London  without  being  introduced  to 
Dr  Mead  and  on  these  occasions  bis  table  was  always 
open,  aQ<t  the  magnificence  of  princes  was  united  with 
the  pleasures  of  philosophers.  It  was  principally  to 
him  that  the  several  counties  of  England  and  our  co- 
lonies abroad  applied  for  the  choice  of  their  physi- 
cians, and  be  was  likewise  consulted  by  foreign  |Hiy- 
sidans  from  Russia,  Prussia,  Denmark,  &c.  He  wrote, 
besides  the  above  works,  z.  A  Treatise  on  the  Scurvy. 
2.  De  varklis  et  morhillis  disseriatm,  3.  Medico  sacro : 
$ive  de  Morbia  insign  ioribua^  qui  in  Bibitis  memoramtvr, 
Commtntarius,  4.  Mom'ta  et  Prtecepta  medka,  5.  A 
Discourse  concerning  pestilential  contagion,  and  the 
methods  to  be  nsed  to  prevent  it.  The  works  he 
wrote  and  published  in  Latin  were  translated  into 
English,  under  the  Doctor^s  inspection,  by  Tlomas 
Stack,  M.  D.  and  F.  R.  S.  This  great  physician, 
naturalist,  and  antiquarian,  died  on*^^  the  loth  of  Fe- 
bruary 1754. 

MEADOW,  in  its  general  signification,  means 
pastore  or  grass  lands,  sinnually  mown  fmr  hay  :  hut  it 
u  more  particularly  ap^ied  to  huids  i^t  are  so  low 
as  to  be  too  moist  for  cattle  to  graze  upon  them  in 
winter  without  spoiling  the  sward.  For  the  manage- 
ment and  watering  of  meadows,  see  Agriculture, 
p.  43J. 

MEAL,  the  flour  of  grain.  The  meal  or  floor  of 
Britain  is  the  finest  and  whitest  in  the  world.  The 
French  is  usually  b^wner,  and  the  German  browner 
than  that.  Our  flour  keeps  well  with  us  ;  but  in  carry- 
ing abroad  it  often  contracts  damp,  and  becomes  bad. 
All  flour  is  subject  to  breed  worms ;  these  are  white  in 
the  white  flour,  and  brown  in  that  which  is  brown  ; 
they  are  therefore  not  always  distinguishable  to  the  eye  ; 
but  when  tbe  flour  feels  damp,  and  smells  rank  and 
musty,  it  may  be  conjectured  that  they  are  there  in 
abundance. 

colour  and  the  weight  are  the  two  things 
which  denote  tbe  value  ef  meal  or  floor }  the  whiter 
and  the  heavier  it  is,  other  things  being  alike,  the 
better  it  always  is.  Pliny  mentions  these  two  cha- 
racters as  tbe  marks  of  good  flour ;  and  tells  us,  that 
Italv  in  his  time,  produced  the  finest  in  the  world. 
This  country  indeed  was  famous  before  bis  time  for 


Meal. 


a  century  he  was  at  the  head  of  his  business,  which'  this  produce  j  and  the  Greeks  have  celebrated  it  >  and 

brought  bim  one  year  about  seven  thousand  pounds,  Sophocles  in  particular  says,  that  no  flour  is  so  white 

and  for  several  years  between  five  and  six  thousand}  or  so  good  as  that  of  Italy.    Tbe  com  of  this  couo» 

yet  clei^ymen,  and  in  general  all  men  of  learning,  -  tiy  bas,  however,  lost  much  of  its  reputation  sincr-  that 
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Uej.  time }  and  the  reason  of  this  seems  to  be,  that  the 
t  whole  couDtry  being  full  of  sulphur,  alum,  vitriol, 
marcasites,  and  bitumens,  the  air  may  have  in  time  af- 
fected ihera  80  far  as  to  make  them  diSose  themselves 
thnm^  the  earth,  and  render  it  less  fit  for  vegetation  j 
and  the  taking  fin  of  some  of  these  iDflammable  nii- 
oerals,  as  has  sometimes  ha^ned,  is  atone  sufficient  to 
■Iter  the  nature  of  all  the  land  about  the  places  where 
ihey  are. 

The  flour  of  Britain,  though  it  pleases  by  its  -white- 
ness, yet  wants  some  of  the  other  qualities  valuable 
in  flour ;  the  bread  that  is  made  of  it  is  brittle  and 
does  not  bold  together,  but  after  keeping  a  few  days 
becomes  hard  and  dry  as  if  made  of  chalk,  and  is  full 
of  cracks  in  all  parts ;  and  this  must  be  a  great  disad- 
vantage in  it  when  intended  {or  the  service  of  an  army, 
or  the  like  occasions,  where  there  is  no  baking  every 
day,  but  the  bread  of  one  making  mast  aecessarily  be 
kept  a  long  time. 

The  flour  of  Picardy  is  very  like  that  of  Britain  ; 
and  after  it  has  been  Iwpt  some  time,  is  found  improper 
fyr  making  into  paste  or  dough.  The  French  are 
forced  either  to  use  it  immediately  on  the  grinding,  or 
else  to  mix  it  with  an  equal  quantity  of  the  flour  of 
Brittany,  which  is  coarser,  but  more  unctuous  and  fat- 
ty ;  but  neither  of  these  kinds  of  flour  keep  Welt. 

The  flour  of  almost  any  country  will  do  for  the 
home  consumption  of  the  place,  as  it  may  be  always 
fresh  ground  ^  but  the  great  care  to  he  used  in  select- 
ing it,  is  in  order  to  the  sending  it  abroad,  or  furnish- 
bg  ships  for  their  own  use.  Tlie  saline  humidity  of 
the  sea  air  rusts  metals,  and  fouls  every  thing  on,board, 
if  great  care  be  not  taken  in  the  preserving  them.  This 
also  makes  the  floor  damp  ud  mouMy,  and  is  often 
the  occasion  of  its  breeding  insects,  and  being  wholly 
spoiled. 

The  flour  of  some  places  is  constantly  found  to  keep 
better  at  sea  jhan  that  of  others ;  and  when  that  is 
once  faund  out,  the  whole  caution  needs  only  be  to 
carry  the  flour  of  those  places.  Thus  the  French  find 
that  the  flour  of  Poitou,  Normandy,  and  Gutenne,  all 
bear  the  sea  carriage  extremely  well ;  and  they  make 
m  considerable  advantage  by  carrying  them  to  their 
American  colonies. 

Tht  choice  of  flour  for  exportation  being  thus  made, 
the  next  care  is  to,prc8ervc  it  in  the  itfaips  j  the  keep- 
ing it  dry  is  the  ^nd  considentton  in  regard  to  this  ; 
the  barrels  in  which  it  is  put  up  ought  to  be  made  of 
dry  and  well  seasmied  oak,  and  not  to  be  lai^r  than 
to  hold  two  hwidred  weight  at  the  most.  If  the  wood 
of  the  banrls  have  any  sap  remaining  in  it,  it  will  moi- 
sten and  spoil  the  flour }  and  m>  Wood  is  so  proper 
as  oak  for  this  purpose,  or  for  lUaking  the  bins  and 
other  vessels  for  keeping  flour  in  at  home,  since  irhen 
once  well  dried  and  seasoned  it  will  not  contract  hu- 
midity afterwards.  The  beech  wood,  of  which  some 
make  their  bios  for  flour,  is  never  thoroughly  dry,  but 
always  retains  some  sap.  The  fir  will  give  the  flour  a 
taste  of  turpentine  *,  and  the  ash  is  always  subject  to  be 
eaten  by  worms.  The  oak  is  preferable,  because  of  its 
being  free  from  these  faults ;  and  when  the  several 
kinds  of  wood  have  been  examined  in  a  proper  manner, 
there  mfty  be  others  foond  afl  fit,  or  possibly  more  so, 
than  this  for  the  purpose.  Tlie  great  test  is  their  hav-^ 
ing  more  or  less  sap.   See  F1.0UR  and  Woos. 
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M«K$ure. 


MEAN,  in  general,  denotes  the  middle  between 
two  extremes  :  thus  we  say  the  mean  distance,  mean 
projNMTtion,  &c.  . 

JfAlx,  Arithmeticai,  is  half  the  sum  of  the  two  ex-  ' 
tremes,  as  4  is  the  arithmetical  mean  between  2  and 

-6;  for  — ^=4' 

AfEASt  Geometrical,  is  the  square  root  of  the  rect- 
anj^c,  or  product  of  the  two  extremes :  thus, 

To  find  two  mean  proportionals  between  two  ex- 
tremes :  multiply  each  extreine  by  the  square  of  the 
other,  then  extract  the  cnbe  root  out  of  each  product, 
and  the  two  roots  will  be  the  mean  proportimials  xe- 
quired. 

Required  two  pntportionals  between  2  and  16, 

2X2 X  16=64,       V64=4*  Again, 

^ViX  i6*=?v'5i2=8'  4  »nJ  8  therefore  are  the 
two  proportionals  sou^t. 

MEARNSSHIBE,  a  county  of  Scotland.  See  Kin- 
cardineshire. 

MEASLES,  a  cutaneous  disease  attended  with  a 
fever,  in  which  there  is  an  appearance  of  eruptions 
that  do  not  tend  to  a  suppuration.  See  Medicine 
Indtof. 

MEASURE  an  attglCf  is  an  arch  described  from 
the  vertex  in  any  ^ace  between  its  legs.  Hence 
angles  are  distinguished  by  the  ratio  of  the  arches,  der 
scribed  from  the  vertex  between'  Uie  legs  to  the  peri- 
pheries. Angles  then  are  distiognished  by  those  arches  y 
and  the  arches  afe  distinguished  by  their  ratio  to  the  « 
periphery.  Thus  an  angle  is  said  to  be  so  many  degrees 
as  there  are  in  the  said  arch. 

Measure  of  a  lolidy  is  a  cnbe  whose  side  is  an  inch, 
a  foot,  or  a  yard,  or  any  other  determinate  length.  In 
geometry  it  is  a  cubic  perch,  divided  into  cubic  feet, ' 
digits,  6cc. 

Measvbb  of  velocity,  in  Mechanics,  is  Ibe  space  pas- 
sed over  by  a  moving  body  in  a  given  time.  To  mea- 
sure a  velocity,  therefiire,  the  spnce  must  be  divided  in- 
to as  many  equal  parts  as  tiie  time  is  conceived  to  be 
divided  into  ;  the  quantity  of  space  .answering  to  snch 
a  part  of  time  is  the  measure  of  the  velocity. 

Measure,  in  Geometry,  denotes  any  quantity  assum- 
ed as  one,  or  uni^,  to  which  the  ratio  of  the  other  ho- 
mogeneous or  similar  quantities  is  expressed. 

Measure,  in  a  legal  and  commercial  sense,  denotes 
a  certain  quantity  or  proportion  of  any  thing  bou^t, 
sold,  valued,  or  the  like. 

'  It  is  necessary,  for  the  convenience  of  commerce, 
that  an  uniformity  should  be  observed  in  weights  and 
measures,  and  regulated  by  proper  standards.  A  foot- 
rule  may  be  used  as  a  standard  for  measures  of  length, 
a  bushel  ibr  measures  of  capacity,  and  a  pound  for 
WL-i^rttts.  There  should  be  only  one  authentic  stan- 
dard of  each  kind,  formed  of  the  most  dtirable  ma- 
terials, and  kept  with  all  possible  care.  A  suflScient 
numl>er  of  copies,  exactly  corresponding  to  the  prin- 
cipal standard,  may  be  distributed  for  adjusting  the 
weights  and  measures  that  are  made  for  common 
use.   There  m  several  standards  of  this  kind  both  in 

dngland 
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Measure.  England  and  Scotland.    See  the  allele  IFbjquts  and 

.  If  any  one  of  the  standards  above  mentioned  bo 

justly  yreserved,  it  wilt  serve  as  a  foundation  for  the  ■ 
others,  by  wluch  they  may  be  corrected  if  inaccurate, 
or  restored  if  entii'ely  lost.  For  instance,  if  we  have  a 
standard  foot,  we  can  easily  obtain  'an  inch,  and  can 
'make  a  box  which  shall  contain  a  cubical  inch,  and 
may  serve  as  a  standard  for  measures  of  capacity.  If 
it  be  known  that  a  pint  contains  200  cubical  inches, 
we  muy  make  a  vessel  fifre  inches  square,  and  four 
inches  deen.  which  will  contain  a  pint-  If  the  stan- 
dard be  required  in  any  other  form,  we  may  fill  tbis 
vessel  with  water,  and  reguUte  another  to  contain  an 
equal  quantity.  Standards  for  wei^ts  may  be  obtain- 
ed from  the  same  foundation }  for  if  we  know  bow 
many  inches  of,  ivater  it  takes  to  weigh  a  pound,  we 
have  only  to  measure  that  quantity,  and  the  weight 
which  balances  it  may  be  assumed  as  the  standard  of  a  , 
pound. 

Again,  If  the  standard  of  a  poond  be  given,  the 
measure  of  an  inch  may  be  obtained  from  it  j  for  we 
may  weigh  a  cubical  iocb  of  water,  and  pour  it  into  a 
regular  vessel ;  and  having  noticed  how  far  it  is  filled, 
we  may  make  another  vessel  of  like  capacity  in  the 
form  of  a  cube.  The  side  of  tbis  vessel  may  be  as- 
sumed as  the  standard  for  an  inch  j  and  standards  for 
a  foot,  a  pint,  or  a  bushel,  ma^  be  obtained  from  it. 
'  \Yater  is  the  most  proper  substance  for  regulating  stan- 
dar^ }  for  all  other  bodies  differ  in  weight  from  others 
of  the  same  kind  }  whereas  it  is  found  by  experience 
that  spring  and  river  water,  rain,  and  melted  snow,  and 
all  otiier  kinds,  ba^  the  same  weight }  and  tbis  uni- 
formly holds  in  all  countries  when  t^ie  water  is  pure, 
alike  warm,  and  free  .from  salt  and  minerals. 

Thus,  any  one  standard  is  Sufficient  for  restoripg  all 
the  rest.  It  may  further  be  desired  'to  hit  on  some  ex- 
pedient, if  possible,  for  restqring  the  standards,  in  case 
thaf  all  of  diem  should  ever  fall  into  disorder,  or  should 
be  forgotten,  through  the  length  of  time,  and  the  vi- 
cissitudes of  human  afiairs.  'Inis  seems  difficult,  as  no 
words  can  convey  a  precise  idea  of  a  foot-rule,  or  a 
pound  weight.  Aleasures,.  assumed  from  the  ^men-  . 
siuna  of  the  human  bodjf,  as  a  foot,  a  band-breadth, 
or  a  pace,  must  nearly  be  jhe  same  in  all  ages,  unless 
the  size  of  the  human  ra<^  undergo  some  change  j  and 
therefore,  if  we  know  faow  many  squai-e  feet  a  Roman 
.acre  contained,  we  may  farm  some  judgment  of  the 
nature  of  the  law  which  restricted  the  property  of  a 
l^man  citizen  to  seven  acres  ;  and  this  is  siiiEcient  to 
render  history  intelligible  i  but  it  is  too  inaccurate  to 
regulate  measures  for  commercial  purposes.  Tlie  same 
may  be  said  of  standards,  deduced  from  the  measure  of 
a  barley-corn,  or  the  weight  of  a  grain  of  wheat.  If 
tbe  -distance  of  two  mountains  be  accurately  measure*^ 
and  recorded,  the  nature  of  tbe  measure  used  will  be 
preserved  in  a  more  permanent  manner  than  by  any 
standard  for  if  ever  that  measure  fall  into  disuse,  and 
another  be  sultsthutcd  in  its  place,  the  distance  may  be 
measured  again,  and  the  proportion  of  th»  standards 
may  be  ahccrtaincfl  by  comparing  tlie  new  and  ancient 
distances. 

But  the  most  accurate  ami  unchangeable  manner  of 
establishing  standards  is,  by  comparing  th^m  with  the 
length,  of  pcadulunUf  The  longer  a  poDdulum  is,  it 
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vibrates  the  slower  }  and  it  must  have  one  precise  length  jfff„ 
in  order  to  vibrate  in  a  second,  llie  sli^te^t  iltter-  ^— v 
ence  in  length  will  occasion  a  difference  in  the  time ; 
which  will  become  abundantly  sensible  after  a  number 
of  vibratiooB,  and  will  be  easily  dwerved  if  tlie  pendu- 
lum be  applied  to  regulate  tbe  motion  of  a  clock.  The 
length  of  a  pendplum  which  vibrates  seconds,  in  Lon- 
don is  i^nt  inches,  is  constantly  the  same  at  the 
same  place,  but  il  varies  a  little  with  the  latitude  of 
tbe  place,  being  shorter  as  the  latitude  is  less.-  There- 
fore, though  all  standards  of  wei^its  and  measures 
were  lost,  the  length  of  a  second  pendulum  might  be' 
found  by  repeated  trials  :  and  if  the  pendulum  be  pro- 
perly divided,  the  just  measure  of  an  inch  will  be  ob- 
tained ;  and  from  this  all  other  standards  may  be  re- 
stored.   See  Whitehurst  on  Invaria^  Measures. 

Measures  are  various,  according  to  the  various  kinds 
and  dimensions  of  the  things  measoredv— Hence  arise 
lineal  or  longitudinal  measures,  for  lines  or  lengths  ^ 
square  measures,  for  areas  or  snperfices  }  and  solid  or 
cuIhc  measures,  for  bodies  and  thtnr  capacities ;  all 
which  again  are  very  dtflierent  in  different  countries  and 
in  different  ages,  and  even  many  of  them  for  different 
commodities.  Whence  arise  other  divisions  of  ancient 
and  modem  measures,  domestic  and  foreign  ones,  dry 
measures,  liquid  measures,  £lc. 

I.  Losa  Measures^  or  Measures  ^  ApplicaUen, 

I.]  Tbe  English  and  Scotch  Standards. 

Tbe  English  lineal  standiurd  is  the  yard,  containing' 
3  English  £eet  j  equal  to  3  Paris  feet  i  inch  and  tV 
of  an  inch,  of  ^  of  a  Paris  ell.  The  use  of  this  mea-  , 
sure  was  established  by  Henry  I.  of  ^England,  and  the 
standard  taken  from  the  length  of  his  own  arm.  '  It  > 
is  divided  into  36  inches,  and  each  inch  is  supposed 
equal  to  3  barleycorns.  When  used  for  measuring 
cloth,  it  is  divided  into  four  quarters,  and  each  quar- 
ter subdivided  into  4  nails.  Ulie '  English  ell  .is  equal 
to  a  yard  and  a  quarter,'  or  45  inches,  and  is  used  in 
measuring  linens  im^ted  from  Germany  and  the  Lew 
Couotries.- 

Thc  Scots  elwand  was  established  by  Kin^  David  I. 
and  divided  into  37  inches.  The  standard  is  kept^  in 
tbe  council  chamber  of  Edinburgh,  and  being  compar- 
ed with  the  English  yard,  is  found  to  measure  37^  * 
tuclies  ;  and  therefore  th&  Scots  inch  and  foot  are  lar- 
ger than  the  English,  in  the  proportion  of  180  to  185  \ 
but  this  difference  being  so  inconsiderable,  is  seldraa 
attended  to  in  practice.  Tbe  Scots  ell,  thongh  for- 
bidden by  law,  is  still  used  for  measuring  some  coarse 
commodities,  and  is  the  foundation  of  tbe  land  measure 
of  Scotland. 

Itinerary  measure  is  the  same  both  in  England  and 
Scotland.  The  length  of  the  chain  is  four  poles,  or  22 
yards ;  80  chains  make  a,  mile.  The  old  Scota  com- 
puted miles  were  genei-atly  about  a  mile  and  a  half 
each. 

I'be  reel  for  yam  is  2^  yards,  or  10  quarters,,  in 
circuit  -f  1 20  threads  make  a  cut,  1 2  cuts  make  a  hasp 
or  hank,  and  4  hanks  make  a  spindle. 

a.]  The  French  standard  was  formerly  the  aune  or 
ell,  containing^  Paris  feet  7  inches  8  lines,  or  i  yard  ii 
English  ;  the  Riris  fiiot  royal  exceeding  the  English  by 
puts,  as  in  one  of  the  following  tables.  TU^ 

Digitized  by  Google 


M    E    A  [  .  33    ]  M    £  A 

Meanrv.      »  Aivtde^  two  my» vix.  iato  halves,  thirds,  sixtlwi       The  Fi«Doh|  however,  have  abo  formed  an  eotirel;  Mcsmk. 
■■■■yi— J  ud  twelfths  J  and  into  quarters,  baU^uarters,  and  ux-    nev  syflteni  of  weights  and  owaswres,  accoordii^  to  die  w  ^ 
teenths.  fidlowing  taUe. 


^K^octMos  of  the 
measuntofeaeh  spe- 
cies to  its  ^incipal 
■wOauEC  or  unity. 

First  part  of  tfaenamc 
which  indicates  the 
proportioti   to  the 
{ffincipal  measure  01 
anity. 

Length. 

Capacit)'. 

WeighU 

Agrarian. 

Tor  firewood. 

10,000 
1,000 
100 

0 

0.1 

O.OJ 
O.OOI 

Myria 
Kilo 
Hecto 
Deca 

Dec! 
Cent! 

Mini 

Metre. 

Idtie. 

Gramme. 

Are. 

Steie. 

Proportion  of  the  pnnci^l  measures 
between  themseWea  and  the  length  of- 
the  meridian. 

I0,0OO,0O0th 
part  of  the  di- 
Ktance  from 
the  pole  to  the 
equator. 

A  decimetre 
cube. 

Weight  of  a 
centimetre 
cube  of  distil- 
led water. 

100  square 
metres. 

One  cubic 
metre. 

Value  of  the  |«incipal  measures  in  the  7 
ancient  French  measures.  J 

3  feet  II  lines 
and  T  nearly 

I  pint  and  ^ 
or  I  litron  and 
i  nearly. 

18  grains  ani 
641,000 
parts. 

Two  square 
perches  dcx 
aaox  «t  fordt. 

I  demi-vpie, 
nr  7  of  a  cftrii 
dcs  eaux  et 
foi«t. 

Value  in  English  measures. 

Inches39.383. 

51.083  inches, 
which  is  more 
than  the  wine, 
ftud  less  than 
the  beer  quart 

22,<)66 

grains. 

11.968 
iquarc  yards. 

The  flnglish  avoirdupois  pound  wei^s  troy  grains 
7004 }  whence  the  avoirdupois  ouncr,  whereof  16 
make  a  prand,  is  found  equal  to  437.75  troy  grains. 
—And  it  follows  that  the  troy  pound  is  to  the  avoi^ 
dupois  ponnd  as  88  to  107  ncariy;  fn  as  88  to 
107,  so  h  5760  to  7003.636 :  that  the  troy  ounce  is 
to  the  Bvoitdupois  ooocc,  as  80  to  73  ucarly;  for  as 
80  to  73,  so  IS  480  to  438.  And,  lastly.  That  the 
avoirdupois  pound  and  ounce  is  to  the  Paris  two  marc 
weight  and  ounce,  aa  63  to  68  nearly  i  for  as  6^  to 
68,  so  is  7004  to  7559.873.  Sec  \VF.iaHT.  The 
Paris  foot,  expressed  in  decimals,  is  equal  to  1.0654 
of  the  English  foot,  «r  contains  12.7^5  English  inches. 
See  Foot. 

3.]  The  standard  in  Hol/ond,  Flanders^  Sweden,  a 
good  part  of  Geraiany,  many  of  wliat  were  formerly 
•called  the  Han»-towm,  as  JJantxtck  add  Hamtur^k, 
and  at  Geaeva,  lyattkfori,  &c.  is  likewise  the  ell :  hut 
the  ell  in  all  these  places  diifers  from  the  Paris  ell. 
In  Holland  it  c<mtain8  one  Paris  foot  eleven  lines,  or 
foiir-seventbs  of  the  Pads  ell.  The  Flanders  cll  con- 
tains two  feet  one  inch  five  lines  and  half  a  line  ;  or 
j^pven-twelfths  of  the  Pkris  ell.  The  el!  of  Germany, 
iirabant,  &c.  is  equal  to  that  of  Flanilcr!). 

4.3  The  Italmn  measure  is  the  branclitn,  brace,  or 
fathom.  This  obtains  in  the  states  of  >Iodena,  Vi-nire, 
Fion'nec,  Lccra,  Milan,  Mantua,  Xiulogna,  &c.  but 

^'0L.  Xlll.  Part  I.  t 


is  of  diiTercnt  lengths.  At  Venice,  it  contains  one 
Paris  foot  eleven  inches  three  lines,  or  eight-fifleenths 
of  the  Paris  etl.  At  Bologna,  Modeoa,  and  Mantua, 
the  brmce  is  the  same  as  at  Venice.  At  Lucca  it  conj 
tains  one  Paris  fualt  nine  inches  ten  lines,  or  half  a  Pa- 
ris ell.  At  Florence,  it  oontains  one  foot  nine  inches 
four  lines,  or  forty-nine  hundredths  of  a  Fsris  ell.  At 
Milan,  the  hracc  for  measuring  of  sUks  is  one  Paris  foot 
SL'vcn  inches  four  lines,  or  four-ninths  of  a  Paris  ell : 
that  for  woollen  cloths  is  the  same  with  the  eU  of 
Hofliind.  Lastly,  at  Bergama,  the  brace  is  one  foot 
feven  inches  six  lines,  or  five-nipths  of  a  Paris  cU. 
The  usual  measure  at  Naples,  however,  is  the  cann%, 
cnntainin'g  six  feet  ten  inches,  uid  two  lines,  or  one  Pa* 
ris  cll  and  fifteen-seventeenths.  ^ 

5.]  The  Sparmk  measure  is  the  vara  or  yard,  in  some 
places  called  the  bara;  containing  seventeen  twentj- 
feurths  of  the  Paris  ell.  But  the  measure  in  Custite 
and  Valencia  is  the  pan,  span,  or  palm  }  which  is  nsed, 
together  with  the  canna,  at  Genoa.  In  ArraffOD,  the 
vara  is  equal  to  a  Paris  eU  and  a  half,  or  five  net  five 
inches  six  lines.  ■ 

6.]  The  PorUigutM  measore  is  the  cavedos,  contain- 
ing two  feet  eleven  lines,  or  four-sevenths  of  a  Paris 
ell  ;  and  the  vara,  an  hundred  and  six  whereof  make  an 
hundred  Paris  ells. 

7.]  The  Piedmmtetc  measure  is  tlu^^,  containmg 
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Meatnre.  One  Parts  foot  nine  inches  ten  lines,  or  half  a  Paris 
*  ell.    In  Sicilvi  their  measure  is  the  canna,  the  same 

with  that  of  Naples. 

8.]  The  Muscovy  measures  are  the  cubit,  equal  to 
one  Paris  foot  four  inches  two  lines  j  and  the  arcin, 
two  whereof  are  equal  to  three  cubits. 

9.]  The  Turkish  and  Levant  measures  are  the  picq, 
contuning  two  feet  two  inches  and'  two  lines,  or  three- 
fiitlis  of  the  Paris  ell.  The  Chinese  measure,  the 
cobre ;  ten  whereof  are  equal  to  tfaree  Paris  ells.  In 
Persia,  and  some  parts  of  the  Indies,  the  goeze,  when- 
of  there  are  two  kinds  j  the  rojal  Koeze,  called  ^so  the 
guezir  monkdser,  cootaining  two  Paris  feet  ten  indies 
eleven  lines,  or  four-fifths  of  the  Paris  ell ;  and  the  aboxUx 


gueze,  called  simply  gnew,  only  two-thirda  of  the  for- 
mer. At  Goa  and  OrmuK,  the  measure  is  the  vara,  the 
same  with  that  of  the  Portuguese,  having  been  intro- 
duced by  them.  In  Pegu,  and  some  other  parts  of  the 
Indies,  the  cando  or  candi,  equal  to  the  ell  of  Venice. 
At  Goa,  and  other  parts,  tlie;  use  a  larger  cando,  equid 
to  seventeen  Dutdi  ells  j  exceeding  that  of  Babel  and 
BaUora  by  t  per  cent,  and  the  vara  by  61.  la  Sian, 
they  Msc  the  ken,  short  of  three  Paris  fret  by  oDcineh. 
The  ken  contains  two  sdui,  the  sok  two  keabs,  the  keub 
twelva  niouB  w  indies,  the  niea  to  W  equal  to  eight 
gnuns  of  rice,  i.  e.  to  about  nine  lines.  At  Camboia, 
they  use  the  baster  >  in  Japan,  the  tatam  ;  and  the  spaa 
on  BfHDe  of  the  coasts  of  Goinea. 


TjOlbs  ^  Long  IS^eature. 
X.  English. 


Barley-corn 


27 


36  12 


J4 


Z08 


180 


216 


J94 


Inch 


j8 


3fi 


60 


72 


198 


23760  7920 


t90o8o!6336o 


Pair 


12 


20 


24 


66 


2640 


21120 


Span 


i4 


64 


22 


880 


7040 


Foot 


16; 


660 


5280 


Cubit 


34 


II 


440 


Van! 


5i 


220 


Pace 

I  ^Fathom 
Pole 


132 


1056 


110 


880 


40 


[20 


Furlong 
Mile. 


2.  ScRiFTUKE  Mtoattfts  reduced  into  Eng^iah. 


Digit 


12 


24 


96 


144 


19? 


t02C 


Pah 


3  Span 


24 


36 


48 


8 


12 


16 


480  160 


Cubit  -  .       -  • 

Fathom 

r 

EzekiePs  reed 
Ariblan  pole 


8 


80 


20 


i-f 


iqSchcaioB,  «r  meascring  line 


feet. 


0.912 
3.648 
10.944 
9.888 

10  IX.328 
X4  7.104 
145 
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3.  The  Scripture  Itinerary  Measures. 

X^g.  Milei.  Paces.  Feet 


2000 


4000 


raooo 


96000 


400  Stadium 

Sabbath  day*s  joomey 
Eastern  mile 


10 


30 


240 


48 


24 


Paras  an 


8  A.  day's  jquroey 
4.  Greciav. 


0  0  1.824 

o  145  4.6 

0  729  3.000 

1  403  1.000 

33  172  4.009 


Dactjlw,  dig^t 


4  DoFon,  docfame 
Lichaa 


ic 


1 1 


12 


16 


18 


20 


24 


96 


960c 


2i 


2i 


24 


2400 


9f 


960 


7680c  19200  7680    S981A  S400 


Orthodona 


iTTPpitlianie 
i4Foot 


8.' 


872^"!, 


800 


j<f|Cubit 


600 


54  4# 


J337  480 


5800  4266^3840  32C0800 


Cubic  larger 
Pace 


400 


I  DO 


Furloftg 


5.  BOHAN. 


Digitus  transveisiH 

Qncia 

Polmus  minor 


i4 


16 


20 


24 


40 


80 


10000 


[80000 


12 


If 


j8 


40 


6c 


7JOO 


60000 


4  Pea 


10 


20 


2500 


20000 


Palmipes 


14 


2i 


62J 


5000 


I J  Cubitus 


500 


4000 


14 


3^ 


Gndus 

Passus 


4i6t 


3333t 


250 


2000 


1 25  Stadium 


1000 


Pacea.  Feet.  Dee. 


0 

0 

0 

0 

3.0118  1 

0 

0 

0 

0 

8.3101^ 

0 

0 

9.0656  i 

0 

I 

0.0875 

0 

X 

1.5984  i 

0 

X 

3-J09  i 

0 

I 

6.13125 

0 

6 

05*5 

100 

4 

4-5 

805 

5 

0 

Pacu.  Feeb 

Dec. 

0 

0 

0 

0 

0.967 

0 

0 

2.90X 

0 

0 

11.604 

0 

I 

2.505 

0 

I 

5^ofi 

0 

a 

5-0'. 

0 

4 

xo.oa 

zao 

4 

4*5 

967 

0 

0. 

6.  Pi 
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UeaMM  6,  Proportion  0/"  teveral  Long  Measures  to  each  other, 
^  *  by  M.  Pkard, 

The  RbtnUnd  or  Ijeyden  foot  (12  -whereof 

nu^  the  Rbiuland  perdi)  supposed  696 
The  English  foot       -  ,  -    '  67 

The  Piris  foot  -  7  2D 

The  Anuterdam  Coot,  from  that  of  XteydiAi,  hy 

Snellius  -  •  .         -  629 

The  Daoiah  foot  (  two  whereof  mikc  the  Da- 
nish cU)  -'  -  70  wV 
The  Swedish  foot       -                       -  658^ 
The  Brussels  foot        -                    -  609^ 
The  Dantzick  foot,  from  Hev'elius's  Selenogra- 

phia  -  -  .  636 

The  Lyons  foot,  hy  M.  Aazout  -  757t' 

llie  BolofTQa  foot,  by  the  same  -  843 

:  The  braocie  «f  Florence,  by  the  same,  and  Fa- 
ther Marseooe  -  -  1 290 
The  ptha  of  the  axehitects  at  Rome,  aecord- 
iDg  to  the  obserratioas  of  Messrs  Picard  and 
AuiAUt            -            -               -  -419} 
niie  Roman  fiiot  in  the  Capitol,  examined  by 

Messrs  Picftrd  and  Anzout      -      653  or..653i- 
The  same  from  the  Greek  foot  -  652 

From  the  vineyard  Mattel  -  .,        -  ^STi 

From  the  palm  - 
From  the  pavement  of  the  Pantheon,  Buppoiicd 

to  contain  10  Roman  feet  -  653 

From  a  slip  of  marble  in  the  same  pavement, 

supposed  to  contain  three  Roman  feet  650 
From  the  pyranitd  of  Cutius,  supposed  to  con-. 

lain  95  Romui  &et  -  ^53* 

From  the  diaoRters  ef  the  colamna  in  the  «rch 

of  Scptimius  Severus'  ^idy 
From  a  slip  of  porphyry  in  ^  parement  of  the 
Pantheon  •  ^i3i 


See  on 
774- 


this  subject  PfaH.  Trans.        ir.  art.  6^. 


F.nglish  foot 
Paris  foot 
Venetian  foot 
Rhinland  foot 
Strasburgh  foot 
Norimberg  foot 
Dantzick  foot 
Danish  foot 
Swedish  foot 
Derahor  cubit  of  Cairo 
Persian  arish 
Greater  Turkish  pik* 


Lesser  Turkiah  pike 

Rraccio  at  F1or(;nce 

Braccio  for  ivooiku  at  Sienna 

Braccio  for  linen  at  Sienna 

Canna  at  Naples 

Vera  at  Ahnaria  aad  C^hraltar 

Palmo  di  Archtctti  at  Rome 

Canna  di  Archtett! 

Palmo  di  braccio  di  mercantia 

Genoa 

Bologmao  foot 
Antwerp  cU 
Amsterdam  ell 
Leyden  ell 
Paris  draper's  ell 
Paris  mercer^s  ell 


8.  Different  Itinerary  Measures. 


Feet. 

213I 

25-i7a 

22.956 

1242 

14.904 

'974 

23.688 

OtfoO 

fin 

3760 

73« 

87.84 

83.45 

9.7a 

I  250 

'5 

27.396 

2268 

27.216 

2260 

£7.12 

3929 

47.148 

3939 

47.244 

7.  Prt^rttans  of  the  Long  Measures  of  sct-eral  nations 
to  the  Kftglish  foot^  tahen  from  Messrs  Greaves,  Au- 
ssouty  Ptcardf  and  Eisenchm^,    See  Foot. 

The  Ei^Iish  standard  foot  being  divided  Into  1000 
equal  parts,  the  other  measures  wiA  nave  the  proportions 
to  it,  which  follow. 

Feet.  laches. 

iooo  12 

1068  12.816 

J161  13*944 

1033  12.396 

952  14.424 

IOOO  12 

944  "-328 
1042      1 2.504 

977*  "-733 
1824  12.888 

3«97  38.364 
2200  26.4 


A  French  league  is  about 

A  German  mile 

A  Dutch  mile 

An  Italian  mile 

A  Spanish  league 

A  Russian  verst 


2|  Engli'ih  miles 
4  ditto 
3  J  ditto 
ditto 
3!  ditto 
I  ditto 


n.  Squase,  SvPEXFic'iAL,  OT  LiKxt  Stedsure,, 

1 .  Et^lish  wjuare  measturcs  arc  raised  from  the  vard 
of  36  inches  multiplied  into  itself,  and  thus  ^^odu' 
cing  1296  square  iodws  in  the  square  yard;  the  divi- 
sions of  this  are  8quM«  feet  and  inches  }  and  the  mul- 
tiples, poles,  roodit,  and  acres.  Because  the  len^h 
of  a  pole  is  5^  yards,  the  square  sf  the  same  contains 
30}  square  yaras.  A  square  mile  '■""♦^fn"  640  squart 
acres.  In  measuring  fens  and  woodlands,  18  feet  are 
guterally  allowed  t9  the  pole,  and  31  ftet  im  fiirest 

A  hide  of  land,  frequently  mentioned  in  the  eariier 
part  of  the  English  history,  contained  about  100  arable 
acres  ;  and  5  hides  were  esteemed  a  knights  fee.  At 
the  time  of  the  Norman  conquest,  there  were  243,600 
lades  in  England. 

2.  Scotch  sqnare  or  land  measure  is  regulated  by 
the  Scotch  ell :  36  square  ells  =r  i  Ml,  40  falls  =;  x 
rood,  4  roods  =  i  acrev— The  proportion  between 
the  Scotch  and  English  acre,  supposing  the  fret  in 
both  measures  alike,  is  as  1369  to  10B9,  «t  nearly  as 
5  to  4.  If  the  difierence  af  tW  £Mt  be  regarded,  the 
propwtion  is  as  zo,ooo  to  7869.  Hie  mgth  of  die 
chain  for  mensnring  land  in  Scotland  is  23  ells,  or  74 
feet.— A  husband-land  certainB  ^  Msres  of  sock  mis 
scythe  land,  that  is,  of  land  that  may  be  tilled  with  a 
plough  or  mown  withssnthe  }  13  acres  of  araWe  hnd 
make  me  ox-gaog,  and  ibur  nc-gangs  make  a  pound- 
land  of  i4d  extent. 

3.  French  square  measures  are  reffulated  by  I2 
sqnave  lines  m  the  Mch  oqvBn  ^  V2  inches  in  the  foot, 
22  feet  in  the  perch,  and  100  perches  in  the  arpmit 
or  acre. 
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2'amles  of  SavARR  Meajure* 
2.  English. 


Indies 


i44Fe«t 


1296 


3600 


39204 


1568160 


6172640 


Yards 


25 


10890 


3oi 


4S40 


Paces 


10.89 


43J-6 


1743.6  i6q 


Poles 


40  Rood 


4  Acre 


2.  Grrct'nn  square  measures  were  tbe  plethron  or  acre, 
hj  iomc  said  to  contaio  1444,  by  otliera  10,000  sqOare 
feet  i  and  aroura,  the  half  of  the  plcthnm.  The  aroum 
of  the  Egyptians  jrat  the  square  100  cubiti. 

3.  Roman  square  measure  reduced  to  English.  The 
integer  was  the  jugenim  or  acre,  which  the  .Homans 
divided  like  the  lihra  or  aa :  thus  (he  jugeram  con- 
tained 


cc 

C/5 

Square 

n 
3 

Square 

feet. 

ft 

8  «, 
sr  3^ 

a- 

i 

feet. 

u 

? 

As 

28800 

288 

2 

18 

250.05 

Deunx 

26400 

264 

1 

10 

183-85 

Dextans 

24000 

240 

2 

2 

1 17.64 

Dodrans 

21600 

216 

I 

34 

5<-42 

Bes 

19200 

192 

I 

2J 

257.46 

Septunx 

16800 

168 

I 

'7 

191.25 

Semis 

14400 

144 

I 

9 

Qiiincnnx 

12000 

120 

1 

I 

58.82 

Triens 

9600 

96 

0 

32 

264.85 

Quadrans 

7200 

0 

24 

198.64 

Sextans 

4800 

48 

0 

16 

132.43 

Uocia 

2400 

24 

0 

8 

66,22 

NotCf  Actus  major  was  14,400  square  feet,  equal  to  a 
semis;  clima,  3600  square  ^t,  equal  to  sescuncia}  wd 
actus  minimns  oquiU  to  a  sextans. 

III.  Cubical  Meatures,  or  Measures  of  C^acity,  for 

Liquids. 

2.  The  £/tgIish  measures  were  originally  raised  from 
troy  weight :  it  heing  enacted  by  several  statutes,  that 
ciAt  pounds  troy  of  wheat,  gathered  from  the  middle 
of  tbe  ear,  and  well  dried,  should  wei^  a  gallon  of 
wine  measure,  the  divisiow  wmA  multiplH  wfaeMof  wceb 
to  fonn  tbe  other  measures  }  at  the  sane  time  it  was 
also  ordered,  that  there  should  be  hut  eoe  li^pud  me^ 
sure  in  the  kingdom :  yet  custom  has  {uvvailcd ;  and 
there  bo^ng  been  iatroduced  a  new  weight,  viz.  the 
avoirdupois,  we  have  now  a  second  standard  gallon  ad- 
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justed  thereto,  and  therefore  exceeding  the  former  in  Mca^ore. 
the  proportion  of  the  avoirdupois  weiglit  to  troy  ' 
weiglit.  From  this  tatter  standard  are  raised  tvro  se- 
veral measures,  the  one  for  a)e»  (lie  otiier  for  beer. 
The  scaled  gallon  at  Guildhall,  which  Is  tile  standard 
for  winc3t  spirits,  oils,  &c.  is  sapposed  to  contain  231 
cubic  inches  i  and  on  this  supposition  the  other  mea- 
sures raised  therefrom  will  contain  as  in  the  table  un- 
derneath :  yet,  by  actual  rxpeiiment,  made  in  2688,- 
before  the  Ind  mayor  and  the  commissioners  of  excise, 
this  gallon  was  ibnnd  tn  contain  only  224  cubic  inches: 
it  was,  however,  agreed  to  contnuie  tbe  common  sup- 
posed contents  of  231  cubic  incbea:  so  that  all  com- 
putations stand  on  their  own  fot^g.  Hence,  as  1 2  i» 
to  231,  so  is  i^i^  to  2817  the  cnltto  inches  in  the  ale 
gallon :  but  in  effect  the  ale  quart  contains  70!  cubic 
inches,  on  which  prioei|de  the  ale  and  beer  gallon  will 
1)6  282  cubic  inches.  The  fieveral  divisions  and  mul- 
tiplcs  of  these  moa-surcR,  and  their  proportions,  are  ex- 
hibited in  the  tables  underacath. 

The  b&rrel  for  kIc  in  London  is  33  gallons,  and  the 
barrel  for  beer  36  gallons.    In  all  Other  places  of' 
Enj^and,  tbe  barrel,  both  for  ale  and  beer,  is  34, 
gallons. 

2.  Scotch  liquid  measure  is  founded  pn  tbe  pint. 
Hie  Scotch  pint  was  fimnerly  regulated  by  a  standard 
jug  of  cast  metal,  tbe  custody  of  whicfa  was  committed 
•  to  tbe  borongh  ^  Stirling.  This  jug  was  supposed 
to  contain  105  cubic  inches ;  and  tbou^,  after  several 
carefol  trials,  it  has  liecn  found  to  contun  only  about 
I03t  inches  j  yet,  in  compliance  with  established  cu- 
stom, founded  OH  that  opinion,  the  pint  stoup*  arc  still 
regulated  to  contain  205  inches,  and  the  customary 
ale  measures  are  about  above  that  standard.  It  was 
enacted  by  James  I*  of  Scotland,  that  tbe  pint  should 
contain  41  ounces  trone  weight  of  tbe  clear  water  of 
Tay,  and  by  James  VI.  that  it  should  contain  55  Scots 
troy  ounces  of  the  clear  water  of  LejUi.  This  affords 
another  method  of  regulating  the  pint,  and  also  aficer  ■ 
tains  tbe  ancient  standard  of  the  trone  weight.  As  the  . 
watnr  of  Tay  and  Leitb  it  dike,  the  trwe  weight 
nmst  have  heoi  to  ^  Scots  tn^  weight  as  55  to  41  ; 
and  therefore  the  pound  trone  must  have  contained 
about  2ii  ounces  Scots  troy. 

4  gills  =  I  mutchkin.- 

2  mntchkiw  s  2  chopin. 
2  chopins      =:  i  ]Hnt. 
2  lunts         s  I  quart. 
4  quarts       =:  I  gallon. 

The  Scotch  quart  cootains  210  inches}  and  Is,  there- 
f(n«,  about  -re  le«  tban  the  En^iab  wine  gaUon,  and- 
about    less  than  the  ale  gallon. 

3.  As  to  tbe  liquid  measures  of  fosieign  nations,  it 
is  to  be  observed,  that  their  several  vessels  for  wine, 
vin^r,  &c.  have  also  varieus  denominations  aocord- 
ing  to  their  different  sizes  and  the  ^aces  wlierein- 
they  are  used.  Tbe  wocderd  of  Gerttkany,  for  hold- 
ing Rhenish  and  Moselle  wines,  arfr  different  in  their 
gauges ;  seme  oontiuning  1 4  aomea  Amsterdam 
measure,  and  others  more  or  less.  Hie  aumo  is  reckon- 
ed  at  Amsterdam  for  8  steckans,  or  20  verges,  or  for 
i  of  a  tun  of  2  pipes,  or  4  barrels,  of  French  or  Bour- 
deaux,  which  i  at  this  latter  pla«  is  called  ticrfon^ 

because 
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'^feasurc.  becniM  3  of  them  make  a  pipe  or  2  liairels,  and  6  the 
*  V  "-'aaid  tan.  The  ateckan  is  16  mingles,  or  32  pinU  i 
and  the  verge  is,  in  respect  of  the  said  Rhenisb  and 
Moselle,  •  and  some  other  sorts  of  wine,  6  mingles  ^ 
hut,  in  measuring  hraady  it  consists  of  6j-  mingles. 
The  aome  is  divided  into  4  anckers,  and  the  ancker 
into  2  steckans,  or  3a  mingles.  The  ancker  ia  taken 
sometimes  for  tV  of  a  tun,  or  4  bRnrels }  on  vhich 
footing  the  Bourdeaox  barrel  ought  to  contain  at 
Amsterdam  (when  the  cask  is  made  according  to  the 
just  gauge)  i2TSteckans,  or  200  mingles,  wine  and 
lees;  or  i2Bteckans,  or  192  mingles,  racked  wine; 
so  that  the  Bourdeaux  tun  of  wine  contains  50  steckaot^ 
or  800  mingles,  wine  and  lees  and  48  ateckans,  or 
768  mingles,  of  pure  wine.  The  barrels  or  poin^ODS 
of  Nantes  and  other  places  on  the  river  Loire,  con- 
tain only  1 2  steckans,  Amsterdam  measure.  The  wine 
tun  of  Kochelle,  Cogniac,  Chareote,  and  thr  isle  of 
Rh£,  differs  rerj  little  from  the  tiui  of  Bourdeaux,  and 
consequently  from  the  barrels  and  pipes.  A  tuo  of 
wine  of  C^alosse,  Bayonne,  and  tin  neighbouring 
places,  is  reckoned  60  steckans,  and  the  barrel  ij, 
Amsterdam  measure. 

The  muid  of  Paris  contains  150  quarts  or  300  pints, 
wine  and  leQs;  or  280  pints  clear  winf ;  of  which 
muids  3  make  a  tun,  and  the  fractions  are, 


The  muid 
The  sctier 
The  quart 
The  pint 
Tlie  chopin 
The  demi-sctier , 


s 


36  setiers 
4  quarts 
2  pints 
2  chopins 
2  demi-setiera 
2  poissoDS 


The  muid  is  also  compost  of  pipes  or  poinf  ons, 
•quarteaux,  queves,  and  demiqoeves ;  those  poincons 
of  Paris  and  Orleans  contain  about  15  steekans  Am- 
sterdam measure,  and  ought  to  weigh  with  the  cask 
6661b.  a  little  more  or  less.  In  Provence  they  reckon 
by  milleroles,  and  the  millerele  of  Toulon  contains  66 
Paris  piilts,  or  100  pints  of  Amsterdam,  nearly,  and 
the  Paris  pint  is  nearly  equal  to  the  English  wine 
quart  (a). 

The  butts  or  pipes  from  Cadiz,  Malaga,  Alicant, 
Benecarlo,  Saloe^  and  Mataro,  and  from  the  Canaries, 
from  Lislran,  Pporto,  and  Fayai,  are  vetr  different 
in  their  gauges,  though  in  aflreightments  vuy  are  all 
reckoned  two  to  the  tun. 

Vinegar  is  measured  in  the  same  manner  as  wine  ; 
but  the  measures  for  brandies  are  different :  these 
spirits  from  France,  Spain,  Portugal,  &c  are  gene- 
rally shipped  in  large  casks  called  pwe*,  butts  and 
pieces^  according  to  the  places  from  whence  they  are . 
Impoiled,  &LC.  In  France,  brandy  is  shipped  in  casks 
called  pieces  at  Bourdeaux,  and  pipes  at  Rocfaelle,  Cog- 
niac, the  isle  of  Rb£,  and  other  neighbouring  places, 
which  contain  some  more  and  some  less,  even  from  60 
to  90  Amsterdam  verges  or  veertels,  according  to  the 
capacity  of  the  vessels,  and  the  places  they  come  from, 
which,  being  reduced  into  barrels,  will  stand  as  fol- 
lows, VIK. 


At  Rochelle,  Cogniac,  the  isle  of  Rb£, 

and  the  country  of  Aunis,  -  27  Veertels 
At  Nantea,  and  several  places  of  Bre- 

tagne  and  Anjou  -  -  29  Veertels 
At  Bourdeaux,  and  different  parts  of 

Guienne       -       -       -       -     32  Verges 
At  Amsterdani,  and  other  cities  of 

Holland       -       -       -       -     30  Veertels 

30  Verges 


MeaHu 


At  Hamburgh  and  liDheck 
At  Embden        -  27  Verges 

In  Provence  and  Languedoc,  brandy  in  sold  by  the 
quintal,  the  casks  included  ;  and  at  Brutres  in  Flan- 
ders, the  verges  are  called  sesters  of  16  stops  each,  and 
the  spirits  is  sold  at  bo  much  per  step. 

Olive  oil  is  also  shipped  In  casks  of  various  sizes, 
according  to  the  custom  of  the  |Jaces  where  it  is  cm- 
barked,  and  the  convcniency  of  stowage.  In  England 
it  Is 'Sold  by  the  tun  of  236  gallons ;  and  at  Amster- 
dam by  the  tun  of '717  mingles,  or  1434  pints.  In 
Provence  it  is  aold  by  oiillerolts  of  66  Paris  pints ; 
from  Spain  and  Portugal  it  is  brought  in  pipes  or 
butts,  different  gaugtf> }  at  the  first  place  it  is  sold 
by  roves,  where  40  go  to  the  butt ;  and  at  the  latter 
place  by  almoudas,,  whereof  26  make  a  pipe.  Train 
oil  is  sold  in  England  by  the  tun,  at  Amsterdam  by 
the  barrel. 


^lld  inches 
Knt 


4IJ8 


72761 


9702 


M5J3 


19279 


29106 


58212 


TdBLEs  of  Liquid  Measure, 
J.  English. 


144 


8|Gallon  - 

Rundlet 


2ja  31* 


33*5  42 


672 


1008 


20161252 


18 


J04  63 


84 


126 


Barrel 
!■?  rierci 


8  S 


Pints  lAU^ 
GalloB 
Firkin 


64 


128 


256 


51264 


32 


i6|  2lKilderiiin 
Barrel 


2  Hogsb. 


ifHogshe*J 
Poocbeoo 
Butt  or  pipe 
jToff, 


Pints 


Gallon 


72 


144 


5  Firkin 


3* 


72 


KJldetiin 
aHogsh. 


2.  Jewish 


(a)  These  arc  the  old  measures  of  France,  the  account  of  which,  for  the  sake  of  comparison,  is  here  retained. 
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2.  JtwisB  reduced  to  Engfisfi  Wine  Measore* 


Capir 


54 


i6 


32 


96 


060 


Log 


4  Cab 


'2i  3 


24: 


72I  18 


72q  i6o|6Gj3c 


Seah 


;^  Batb,  or  Epha 
o|c<»oiii  or  Gbomcv 


3.  Attic  ledaced  to  English  IVine  Meaanre. 


Cochliaium 


Cbeme 


3i 


10 


6^ 


120 


720 


§640  432? 


Mfystrone 


2i 


7i 


30 


60 


360 


2  Concbe 


24 


48 


288 


34J<S 


2  Cyathos 

Oxybapbon 


12  6 


24 


144 


12 


72 


728S64 


4Cotyle 


48 


576 


12 


>44 


81  2|Xestes 
fiiCboiu 


73i 


rdMetrete* 


4.  BouAN  redneeAto  Engliib  Wine  McMiue. 


Ligda 

4  Crathos 


12 


24 


4« 


288 


1152 


2304 


4608c 


12 


72 


288 


576 


1 1520 


Acetabnlmn 


2  Quart:irias 


4« 


192 


384 


2  Hemiiia 


24 


9<S 


768c 


192 


384' 


2  ^xtarias 


"2 


48 


9« 


192c  96: 


6  CongittS 


24 


48 


8 


4  Lima 

Anipbwa 
2o|ciileii8 


16c  40 
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o   oj-  0.177 


0 

o|^  0.211 

0 

3f  0-844 

X 

*  2.533 

a 

7 

7S 

Pints. 

• 

0 

rwv 

0 

t 

00712  i 

0 

■ 

IT 

o^SpK 

0 

■ 
IT 

ai78H 

0. 

1 
TT 

0- 

»-■ 
T 

0-535 

0 

i 

a.141  i 

0 

Z 

4.283 

0 

6 

25.698 

10 

a 

19.629 

Gal.  Pints,  g-  Dw.  . 

0   o/,  0.1 17A 

o  0.469  I 

o  o  -J  0.704  4 

o   o  V  X.40 

0-oi  3.818' 

o  1  iiSjd 

o   7  4.942^ 

3  4  T  5-33 
7   I  XO.66 
143  3  X1.095 


Digitized  by 


Google 


M   E   A  [ 

IV.  Meaturc  of  Capacity  Jor  thinga  Dby. 


1 . 3  Engh'sh  dry  or  com  meftsure.  The  standard  for 
measuring  corn,  salt,  coals,  and  other  dry  goods,  -in 
iungland,  is  the  Winchester  gallon,  which  contains 
27  2:^  cubic  inches.  The  busbi^  contains  8  gaHons,  or 
2178  inches.  A  cylindrical  vessel,  18^  inches  diame- 
ter, and  8  inches  deep,  is  appointed  to  tie  used  n-  a 
bushel  in  levying  tbe  malt  tax.  A  vessel  of  these  di- 
mensions is  Tatl^  less  than  the  Winchester  bushel  ef 
8  gallons,  for  it  coutains  only  2150  inches  j  tbou^ 
probably  there  was  no  diflereilfce  intended.  Th^  dcno- 
iiunations  of  dry  measure  commonly  used,  are  given 
in  tbe  first  of  tbe  subjoined  tablfe%.  Four  garters  com 
make  a  chaldron,  5  quarters  make  a  wey  or  load,  and 
10  quarters  vaakk  a  ton*  In  measuring  sea  coal,  5  pecks 
make  a  budiel,  9  budiels  make  a  quarter  or  vatt,  4 
quarters  make  a  chaldron,  and  21  chaldrons  make  a 
score.  , 

40  feet  bewn  timber  make  a  load. 
50  feet  unhewn  timber  make  a  lifod. 
32  gallons  make  a  herring  barrel. 
42  gallons  make  a  salmon  barrel.' 
I  cwt.  gunpowder  makes  a  barrel. 
356  lbs.  soap  make  a  barrel.    ~  " 
10  dozen  candles  make  a  baiixel. 
1 2  barrels  make  a  last. 

2.3  Scotch  dry  measure.  There  was  formerly  only 
une  measure  of  capacity  in  Scotland  j  and  some  com- 
iiioilitiea  were  heaped,  others  straikcffj  or  mcasnrcd  ex- 
actly to  the  capacity  of  th^  standard.  The  method  of 
heaping  was  aifterwards  forbidden  fa  unequal,  and  ^ 
larger  measure  appointed  for  such  comnwditiea  as  that 
cnstom  had  been  extended  to.  ^ 

The  wheat  firiot,  used  also  for  rye,  pease,  beans,  salt, 
and  grass  seeds,  contains  21  pints  i  mtttchkin,  measured 
by  the  Stirling  jug.  Tbe  barley  firiot,  used  also  for 
oats,  fruit,  and  potatoes,  contains  31  puts.  A  difirr* 
rnt  method  of  xegulattng  the  firiot  was  appointed  from 
the  dinmuions  of  a  cybndrical  vessel.  The  diameter 
ibr  both  measures  was  fixed  at  19^  inches,  the  depth 
y-y  incbes  for  the  wheat  firiot,  and  IQ^  for  the  barley 
tirlot.  A  standard  constructed  by  these  measures  is 
rather  less  than  when  regulated  by  thf;  pint  >  and  as  it 
is  diflicult  to  make  vessels  exactly  cylindrical,  tbe  regu- 
lation by  tbe  jftnt  has. prevailed,  and  the  other  method 
gone  into  disuse.  ^ 

If  the  Stirling  jug  contains  193^  inch^  the  w^at 
firiot  will  contain  2109  inches',  which  is  more  than  2 
per  cent,  largor  than  the  legal  mal^  bushel  gf  £ngland| 
and  about  i  per  cent,  lar^r  than  tbe  Winchester  bushel : 
and  the  barley  firiot  will  contain  3208  inches.  Tbe 
barley  boll  is  newly  equal  to  six  le^l  malt  hotels. 

In  Stirlingshire,  17  pecks  are  reckoned , to  the  boll. : 
in  Invemeis-sfaire,  18  pecks:  in  Ayrshire  the  boll  is  the 
same  as  the  English  quarter.  And  the  firlots,  in  many 
places,  are  larger  than  tbe  Linlithgow  standard. 

3.]  French  dry^  arc,  the  litron,  bushel,  minot,  mine, 
septier,  muid,  and  tun;    The  litron  is  divided  into  two 


^9  lines  broad. 


llie  litrcn  for  salt  is  larger,  and  is 
I 
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divided  into  two  halves,  four  qtiarters,  eight  demi- 
quarters,  and  16  mesurettes.  The  French  bushel  is^ 
different  in  different  jurisdictions.  At  Paris  it  is  di- 
vided into  demibusbels  j  each  demibushel  into  two 
quarts ;  tbe  quart  into  two  half  quarts  }  and  tbe  half 
quart  into  two  litrons  :  so  that  tbe  bushel  contains  16 
'  litronsr  By  ordonnance  the  Paris  boshel  is  to  be  eight 
inches  two  lines  and  a  half  liigh,  and  ten  incbes 
broad,  or  in  diaroetOT  witfaiii-side.  The  minot  c<m- 
sists  of  three  bushels,  the  mine  of  two  minots  or  six 
bushels,  the  septier  of  two  yiines  or  12  husheb,  and 
the  muid  of  12  septiers  or  I44  bushels.  The  bushel 
of  oats  is  estimated  double  tliat  of  any  other  grain : 
so  that  there  go  24  bushels  to  make  the  septier,  and 
288  to  make  the  moid.  It  is  dirided  into  four  pico- 
tins,  the  picotin  containing  two  quarts,  or  lour  litrons. 
I1ie  buslul  for  salt  is  divided  into  two  half  bushels,  four 
quarters,  eight  half  quarters,  and  16  litrons  :  four  bu- 
shels make  a  minot,  16  a  septier,  and  192  a  muid. 
The  bushel  for  wood  is  divided  into  halves,  quarters, 
and  half  quarters.  Eight  bushels  make  the  minot,  16 
a  mine }  20  mines  or  320  bushels,  the  mnid.  For 
plaster,  la  bushels  make  a  sack,  and  36  sacks  a  muid* 
Fot  lime,  three  bushels  make  a  minot,  and  48  minota 
a  moid.  Tbe  minot  is  by  ordonnaaee  to  be  xx  inches 
^  lines  hi^,  and  14  inches  8  lines  in  diameter.  Tbe 
minot  is  composed  of  three  bushels,  or  16  litrons  : 
four  ^minots  make  a  septier,  and  48  a  muid.  Tbe 
French  mine  is  no  real  vessel,  but  an  estimation  of  se- 
veral others.  At  Paris  tbe  mine  contains  six  busbfls, 
and  24  make  the  muid  j  at  Rouen  the  mine  is  fonr  bu- 
sbrls  ;  and  at  Dieppe  18  mines  make  a  Paris  mud. 
Tbe  sppticr  differs  in  different  places :  at  Paris  it  con- 
tains two  mines,  or  eight  bushels,  and  1 3  septiers  the 
muid.  At  Roocn  the  septier  contains  two  mines  or 
12  bushels.  Twelve  septiers  make  a  muid  at  Rouea 
as  well  as  ai  Paris ;  but  1 2  of  the  latter  are  equal  to  14 
of  the  fanner.  At  Toulon  the  septier  contains  a  mine 
and  a  half  j  three  of  which  mines  make  tbe  septier  of 
Paris.  The  mnid  or  muy  of  Paris  consists  of  1 2  septiers  ; 
and  is  divided  into  mines,  minots,  bushels,  .dec*  That 
for  oats  is  doable  that  for  otbtr  grain,  i.  c.  contains 
twice  the  number  of  bushels.  At  Orleans  tbe  muid  is 
divided  into  mines,  but  those  mines  only  contain  two 
Paris  septiers  aud  a  balH  In  some  places  they  nse  the* 
tun  in  lieu  of  the  muid  ;  particularly  at  Nantes,  where 
it  contains  10  septiers  of  16  bushels  each,  and  wei^s 
between  2200  and  2250  pounds.  Three  of  these  tuns 
make  aS  Paris  septiers.  At  Rocbellc,  &c.  the  tun  con- 
tains 42  bushels,  and  weighs  two  per  cent,  less  than  that 
of  Nantes.  At  Brest  it  pontains  20  bnshels,  is  equal 
to  I  o  Paris  septiers,  and  weighs  about  334O  pounds. 
See  Tun. 

.  4.]  Dutchf  SwcHisJij  PofisTifPrtfSsianf  and  Muscovite. 
In  these  places,  they  estimate  their  dry  thrngs  on  the 
foot  of  the  hutf  hst^  U  (h^  or  leeht ;  so  culled  according  to 
tbe  various  pronunciations  of  the  people  ^rbo  use  it.  In 
Holland,  the  laat  is  equal  to  19  Paris  septiers,  or  38 
Bounlcaux  bushel:),  and  weighs  about  4560  pounds  *,  the 
laiit  they  divide  into  27  miules,  and  the  nuidc  into  t'oor 
Echcplei.  In  Pulaad,  tlie  laot  is  40  Bourdeaux  bubheln, 
and  weighs  about  4800  Puiis  pounds.  In  Prussia,  the 
last  IS  133  Paris  scptit'rs.  In  Sweden  and  Miisco\y 
they  measure  by  tl.e  grtat  and  little  latit  the  fir^t  con- 
taining 12  lanclK,  Kr.d  the  sicond  half  as  many.  See 

OOgEC 
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ySmtatt,  Last.    Id  Muscovy,  tbey  likewise  use  the  chefford, 
'1    y       wbich  is  different  in  various  places :  that  of  Archangel 
is  equal  to  three  Rouen  busheU. 

^.3  Italum.  At  Venice,  Leffhom,  and  Lucca,  they 
estimate  their  dry  things  on  ue  foot  ef  the  staro  or 
staioj  the  staro  of  Legfaora  weighs  54  pounds:  113 
staros  and  seven-eighths  are  equal  to  the  Amsterdam 
last.  At  X^icca,  119  staros  make  the  last  of  Amsterdam. 
The  Venetian  staro  weighs  xaSFaris^poniids  :,the  staro 
is  divided  into  four  quarters,  l^iirty-five  staros  and 
•ne-fifth,  or  140  quarters  and  four>fi(Uis,  qfiake  the  last 
of  Amsterdam.  At  Naples  and  other  parts,  they  use  the 
tomolo  or  tomalo,  eqoal  to  one-third  of  the  Fa^  sep- 
tier.  Thirty-six  tomoli  and  a  half  make  the  cmrro,  and 
a  cam  and  a  half,  or  54  tomoli,  make  the  last  of  Am- 
sterdam. At  Palermo,  16  tomoli  make  the  salma,  and 
four  mondili  the  tomolo.   Ten  salmas  and  three- 
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sevenths,  or  171  tomdt  and  three -sevenths,  make  the  Hsmoi' 
last  of  Amsterdam.  '■■  ' 

6.]  Flemish.  At  Antwerp,  &c.  they  measure  hy  the 
viertelj  32  and  cme-half  whereof  make  lo  Paris  sep- 
tiers.  At  Hamburgh,  the  schepel }  90  whereof  maks 
19  Paris  septiers. 

7.]  Spanish  and  Portuguese.  At  Cadiz,  Bilboa,  and 
St  Sebastian,  they  hse  the  ;  23  whereof  make 

the  Nantes  or  Rocfaelle  tmi,  <n-  9  Puis  sepcieis  and 
a  half:  though  the  Bilboa  fanega  is  somewhat  larger, 
insomuch  that  21  ^egas  make  a  Nantes  tun.  At  Se- 
ville,  &c.  tfae^  use  the  anagoras,  CMitaiuing  a  little  more 
than  the  Pans  mine ;  36  anagoras  make  19  Paris  sep- 
tiers. 'At  BayoDue,  &c.  the  concha }  30  whereof  are 
equal  to  nine  Paris  septiers  and  a  half.  At  Lisbon,  the 
alquiver,  a  very  small  measure,  240  whereof  make 
Paris  septiers,  60  the  Lisbon  moid. 
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2.  ScBirruRE  Dry,  xednced  to  English. 
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3.  Axnc  Meuom  of  CuMcitr  for  Things  dry,  xednoed  to  £ii|^ 
ConiJhbaaan. 
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4.  Rohan  Mesnues  of  Cmpttdty  inr  lliings  diy,  leduced  to  Eng^idi 
Corn  Memsure. . 
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MsdiVtm  *f  Wiaod  Jbr  Fuingy  ia  onully  tbe  cord 
four  feet  btgB,  and  «a  nuuiy  broad,  and  eight  long  j 
this  -is  diTided  into  two  half  ends,  filled  tniy«,  and 

the  Ffonch  memhftirat  '^Mm  tite  piaDc*  stuck  ujk 
Tight  to  bound  them  ;  or  vo^t,  aa  being  supposed  faw 
a  wa^oa  hatd. 

MsJMVXM  fitF  £b^$f  is  the  band,  iriiidi  by  statote 
contains  to-  inches. 

Measure,  amrag^ofaiMulf.  In-descrihinfftbfr  parts 
of  plants^  IWncfort  infeidullBd  a  j^eometkical  'Mmle, 
which  many  of  bis  fcdlowen  have  retained.  Th^'tnea- 
sured  evety.pttt  of  the  ^ant)  and  tbe  essence  of  the 
description  consistfid  in  an  accurate  menanxatioa  of  tbe 
whole. 

Ab  the  parts  of  plants,  faowerer,  are  liable  to  va- 
riation inBe«iKumstance'so  Much  fes  that  of  dimen- 
sion, liinnscns  very  rarely -admits  any  other  mensura- 
tion than  that  arising  from  the  respective  leogtl^  and 
breadth  of  the  parts  compared  together.  In  cases 
that  require  actual  mensuration,  the  same  antbar  re- 
commends, in  lien  of  Toumefort's  artificial  scale,,  tlie 
following  natural  scale  of  the  human  body,  which 
he  thinks  .ic  nmch  more  convenient,  and  equally  ac- 
curate. 

Tbe  teale  i&  question  centfists  of  ii  degrees,  which 
arc  as  follow:  I.  A  hatr'sbreadth,  or  the  diameter 
of  a  hair,  (capit/us).  2.  A  line,  {iinea),  tbe  breadth 
4t{  tbe  crescent  or  white  appearance  at  tbt  root-  of  the 


finger  (not  -tbimh,  neasiired  from  the  akin  towards 
the  body  of  tbe  nail ;  a  line  is  equal  to  12  hairbreadths, 
and  is  the  1 2tb  part  of  a  Parisian  inch.  3.  A  nail 
(Unguii),  the  length  of  a  finger  nul  ^  equal  to  six 
lines,  or  half  a  Parisian  inch.  4.  A  thumb  {poUex), 
the  length  of  Ihe  first  or  outermost  joint  of  tfae  thomb  ^ 
equal  to  a  Parisian  inch.  5.  A  pahs  {pa&mu\  tbe 
b^adth'  of  the  jialm  eacdosive  oTue  thumb  j  eqnl  to 
three  Frisian  inches.  6.  A  span  (miVAama),  the  di- 
stance between  the  extremity  m  the  thimi'b  and  that  of . 
the  first  finger  when  extended  ;  equal  U>  sevtfn  Parisian 
inches.  7.  -A  great  span  (^dodrwts),  tbe  distanoe  be- 
tween the  extremity  of  the  thumb  and  that  of  the 
Utde  finger,  when  extended ;  equid  to  nine  inches. 
8.  A  foot  (^i>es)t  measuring  from  the  elbow  to  the  - 
basis  of  the  thnm1>;  equal  to  I3  Parisian  inches.  9. 
A  cubit  (cubitus^  from  the  elbow  to  tbe  extremity 
of  tbe  middle  finger;  equal  to  17  inches.  1.0.  An 
arm  length  {brachium),  from  the  armpit  to  tbe  extire- 
mity  of  tbe  middle  finger ;  equal  to  24  Parisian  inches, 
or  two  feet.  1 1.  A  fathom  {prf^a)^  tfae  measure  of  - 
the  human  stature  j  the  distance  between  the  extremi- 
ties of  the  two  middle  fingers,  when  the  arms  are  ex- 
tended   equal,  where  greatest,  to  six  feet. ' 

MlCASUHE  is  also  used  to  signify  the  cadence  and 
time  obfierved  in  poetry,  dancing,  and  music,  to  rendec 
them  regular  and  agreeable. 

The  different,  measures  or  metres  in  poetry,  are  tbe 

~  different 
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itffiereiit  mumen  of  ordering  and  conduning  tbe  quan- 
titkSf  or  tbe  long  and  aliort  ^Uablct.  Tbns»  bexame- 
tar,  peatameter,  ianduc,  smibic  >enea,  &c.  cousut  of 
difierent  tneasnres. 

In  English  venes,  tbe  measores  are  extremely  van^ 
DOS  and  ari>itrar]r,  erery  poet  being  at  liberty  to  intro* 
dace  any  new  form  tbat  be  pleases.  Tbe  moat  usual 
are  tbe  beroic,  generally  conusting  of  five  long  and 
fife  Bbcvt  sylbiblea ;  and  Terses  of  four  feet  $  apd  of 
tbree  feet  and  a  casora,  or  single  syllable. 

The  ancients,  by  variously  combining  and  transpos- 
ing tbeir  quantities,  made  a  vast  variety  of  different 
nwasnres.  Of  words,  or  ratber  feet  of  two  ^Uablea, 
tbey  formed  a  spondee,  consisting  of  two  long  syllables; 
a  pyiriiic,  of  two  abort  syllables  j  a  tzDcbee,  of  a  long 
and  a  short  syllable  j  and  an  iambic,  of  a  sbint  and  a 
long  syllable. 

Of  tbeir  feet  of  tbree  syllables  they  formed  a  roo- 
loamis,  consisting  of  three  long  syllables  j  a  tribrach,  of 
three  short  syllables  j  a  dactyl,  of  one  long  and  two 
sboit  syllables ;  and  an  i^n^^xst,  of  two  short  and  one 
kng  syllable.  Tin  Greek  poets  contrived  124  dif- 
ferait  oombinatioM  or  measoies,  tinder  as  many  dif- 
inent  naoKa,  firom  feet  of  two  ^UaUes  to  tboee  of 
six. 

MKASUMMf  in  Jfufw,  tbe  interval  or  space  of  time 
wfaicb  tbe  person  wbo  beats  time  takes  between  tbe 
nsing  and  falling  of  bis  baod  w  foot,  in  order  to  con- 
doet  the  movement,  sometimes  quicker,  and  sometimes 
slower,  according  to  tbe  kind  of  music,  or  the  si^jeot 
tbat  is  sung  or  j^ayed. 

Hk  measure  is  tbat  which  regulates  the  time  we  are 
to  dwell  Ob  each  note.   See  Time. 

Tbe  ordinary  or  comnMm  measure  is  one  secwd,  or 
6otb  part  of  a  miaote,  which  is  nearly  the  ^aee  be- 
tween the  beats  of  the  pulse  or  heart }  tbe  systole,  or 
contrmetson  of  tbe  heart,  UMwering  to  the  elevation  of 
the  hand  1  and  its  diastole,  or  dilatation,  to  the  letting 
it  jail.  "Ilie  measare  usually  takes  up  the  space  tbat 
a  peodalum  of  two  feet  and  «  half  long  employs  in 
nidang^ft  swii^  or  vibration.  Hie  mearare  is  regu- 
lated acoDrding  to  the  difierent  qualitpr  or  value  of 
notes  in  Uk  jnece  ;  by  wiiicb  fhe  time  that  each 
note  is  to  take  up  is  expressed.  The  semibreve,  fer 
itHtanoe,  holds  ene  rise  and  one  fkll }  and  this  is  called 
tbe  measure  or  whole  Tnetuurr^  sometimes  the  measnre 
mtCy  or  time  note ;  tbe  minim,  one  rise,  or  one  fell ; 
■ad  tbe  crotchet,  half  a  rise,  or  half  a  fell,  there  being 
(ma  crotchets  in  a  full  measure. 

Measuke  l^nary^  or  Double^  is  that  wberem  tbe  rise 
and  fell  of  tbe  band  are  equal. 

Measure  Ternary,  or  7Vt/>/ir,  is  tbat  wherein  the  fell 
is  dsidde  to  the  ri«e  *,  or  wbm  two  miniras  are  played 
during  a  fell,  and  but  one  in  the  rise.  To  this  pur- 
pose,  tbe  nwnber  3  is  placed  at  tbe  beginning  of 
the  Imes,  wben  tlK  measuie  is  intended  to  be  tri^e  y 
•nd  %  C,  when  tbe  measure  is  to  be  common  or 
double.  This  riring  nod  felling  of  Ae  Inods  was 
called  by  tbe  C^ks  tm  and  Sihf.  St  At^tine 
calk  it  jBWiisaw,  and  tbe  Spaniards  compos.  See  Aksjs 
and  Thesis. 

Powder  MEASVXKg  in  j9rtiUery,  are  made  of  copper, 
and  contain  from  an  ounce  to  1 2  pounds :  these  are 
my  conveuest  iq  a  siege,  «4ien  guns  or  mortars  are 
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ItMded  with  loose  powdwi  espesiaUy  in  ticodet  finng»  Ifeaim 

&c.  II 

MEASURING,  or  Mensuration,  is  tbe  wing  a . 
certain  known  oieasure,  and  determining  diereby  the  ' 
precise  extent,  quantity,  or  edacity  of  any  thing. 

Measuring,  in  general,  indndM  the  practvnl  part 
of  geometry.  From  tbe  varioos  subjects  on  which  it  is 
employed,  it  acquires  various  names,  and  constitutes 
various  arts.   See  Gsometbt,  Levellivo,  MEXStr- 

RATfOM,  TrIGONOHITRT,  d^. 

MEAT.  See  FooB,  Diet,  Drink,  &c. 

Amongst  tbe  Jews,  several  kiads  of  animals  were 
finlwddmi  to  be  used  as  food,  llie  fledi  with  tbe 
blood,  aad  tbe  blood  without  tbe  fietfa,  were  prohibit- 
ed >  tbe  fat  also  <A  sacrificed  animiila  was  not  to  be 
eaten.  Roast  meat,  bailed  meat,  and  ragouts,  were  ta 
use  among  the  Hebrews,  but  we  mtet  with  do  kind 
of  seasoBing  except  salt,  bitter  beriw,  and  boney^— 
Tbey  never  mingW  milk  in  any  ragoet  or  bash,  and 
never  ate  at  tbe  same  meal  both  meat  and  milk,  butter,' 
or  dieese.  Tbe  daily  provisicm  i«r  Solonion*s  table 
was  50  measures  of  fine  wheat  flour,  60  of  common 
floor,  10  fat  oxen,  20  pasture  oxen,  100  sbeqs  besides 
venison  and  wildfowl.    Sec  IjDXdrt. 

Hie  principal  and  most  necessary  food  among  tbe 
ancient  Greeks,  was  Iwead,  vriiioh  they  called  a(I*ff» 
and  produced  in  a  wicker  basket  called  mmm,  Tbeir 
loaves  i^ere  sometimes  b^ed  under  the  ariies,  and 
sometimes  in  an  oven.  Tbey  also  used  a  sort  of  bread 
called  ntaxa.  Barley  meal  was  used  amongst  the 
Greeks,  which  they  caUed  «>^t)*r.  Tbey  had  a  fre- 
quent dish  called  whidi  was  a  composition  of 
rice,  cheese,  ^gs,  and  honey,  wrapped  in  fig  leaves. 
The  ^<«ww1«v  was  made  of  cheese,  garlic,  and  eggs, 
beaten  and  mixed  together.  Their  bread,  and  other 
substitutes  for  bread,  were  baked  in  the  totm  of  hol- 
low plates,  into  which  tbey  poured  a  sauee.  Gulie, 
onions,  and  figs,  seem  to  have  been  '  a  very  common 
food  amongst  the  pmrer  Athenians.  Tbe  Greeks, 
'espedally  in  the  henncal  times,  ate  flesh  roasted;  bi^- 
ed  meat  seldom  was  used,  l^sfa  seems  not  to  have 
been  used  fer  fi»od  in  tbe  early  ^es  of  Greece.  Hie 
3r»nDg  people  only,  amongst  the  Lacedemonians,  ate 
animal  feed ;  tbe  men  and  tbe  old  men  were  support- 
ed by  a  black  soup  called  pMyjt  ^ti^,  which  to  people 
of  other  nations  was  always  a  disagreeable  me».  Grass- 
.  hoppers  and  the  extremities  ur  tender  shoots  of  trees 
were  frequently  eaten  by  tbe  poor  among  tbe  Greeks. 
Eels  ^-Msed  with  beet  root  were  esteemed  a  delicate 
dish,  and  they  were  fond  of  the  jowl  and  belly  of  shH- 
fish.  Neither  were  they  widieut  their  sweet-meats  ; 
the  dessert  consisted  frequently  of  fruits,  almonds,  nuts, 
figs,  peacheit,  &c.  In  every  kind  eif  food  we  find 
salt  to  have  been  used. 

The  diet  of  the  first  Romns  consisted  wholly  of 
milk,  herbs,  and  roots,  which  diey  odtivRted  «id  ^ 
dressed  with  iheir  own  bands ;  they  also  had  a  kind  ef 
gruel,  or  coarse  gross  pap,  composed  of  meal  and 
boiling  water ;  this  served  for  brnid  :  And  when  they 
began  to  use  bread,  they  bad  none  for  a  great  iridm 
but  of  unmixed  rye.  Barley-meal  was  eaten  by  ''  -an^ 
which  they  called  poienta.  When  they  began  to  est 
animal  fbdd,  it  was  esteemed  a  piece  of  luxmy,  and 
an  indulgence  not  to  be  justified  but  by  some  particn- 
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lar  occasion. '  After  aniiiial  food  had  grown 
mon  nae,  the  meat  which  they  nunt  frequently  produced 
'  upon  their  taUes  was  pwk. 

Method  of  Preserving  FlesA-MsMT  without  tpieesi 
and  with  very  Uttte  talt»  Jones,  in  his  MixeUanea 
Gtrmta,  gives  us  the  following  description  of  the 
Moorish  Elcholle^  which  is  made  of  beef,  mutton,  or 
camePs  flesh,  but  chiefly  beef,  which  is  cut  in 
long  slices,  and  laid  for  24  hours  in  a  pickle.  They 
then  remove  it  out  of  those  -jars  or  tubs  into  others 
with  water  y  and  when  it  has  lain  a  night,  tbc^ 
take  it  out,  and  pnt  it  on  ropes  in  tbe  siin  and  air 
to  dry.  When  it  is  thoroughly  dried  and  hard,  they 
cut  it  into  pieces  of  two  or  three  inches  long,  and 
throw  it  into  a  pan  or  caldron,  which  is  read^  with 
boiling  oil  and  suet  sufficient  to  hold  it,  where  it  boils 
till  it  be  very  clear  and  red  when  cut.  After  this  they 
take  it  out,  and  set  it  to  drain }  and  when  all  is  thus 
d«ie  it  stands  to  cool,  and  jars  are  spared  to  put  it 
Dp  in,  pouring  upon  it  the  lienor  in  which  it  was  fried 
and  as  soon  as  it  is  thorong^Iy  cold,  they  stop  it  up 
dose.  It  will  keep  two  years  }  will  be  luvd,  and  the 
hardest  Ihey  look  upon  to  be  the  best  done.  This  they 
dish  up  f:old,  sometimes  fried  with  eggs  and  garlic, 
sometimes  stewed,  and  lemon  squeezed  on  it.  It  is  very 
good  any  way,  either  hot  or  cold. 

MEATH,  cimvnonly^  so  called,  or  otherwise  East 
Meath,  to  distinguish  it  firom  the  county  called  West 
Meath  :  A  county  of  Ireland,  in  tbe  province  of 
Leioster,  bounded  by  tbe  counties  of  Cavan  and  Louth 
on  the  north,  the  Irish  channel  on  the  east,  Kildare 
and  Dublin  on  tbe  south,  and  West  Meath  and  Longr 
ford  on  the  west*  It  is  a  fine  champaign  country, 
abonndiiig  with  com,  and  welt  inhabited.  It  retnms 
two  memben  to  parliament }  and  gives  title  of  earl  to 
tbe  fiunily  of  &abazan.  It  contains  326^80  Irish 
plantation  acres,  139  parishes,  and  xxa,ooo  inhabi- 
tants. Hie  chief  town  is  Trim.  This  district  Being  the 
most  ancient  settlement  of  the  Belgians  in  Ireland,  the 
inhabitants  were  esteemed  the  eldest  and  most  honour- 
able tribe  :  from  which  seniority  their  chiefbuns  were 
elected  monarcbs  of  all  the  Belgse }  a  digni^  that  was 
continued  In  the  Hy-n-Faillian  without  intermission, 
until  the  arrival  of  the  Caledonian  colonics,  under  the 
name  of  Tuath  de  Danan,  when  Conor-Mor,  chief- 
tain of  these  people,  obtained,  or  rather  usurped,  the 
monarchal  throne,  obliged  Eocliy  Faillocfa,  with  se- 
veral of  his  people,  to  cross  the  Shannon,  and  establish 
themselves  In  the  present  county  of  Roscommon,  where 
Crothar  founded  the  palace  of  Atha  or  Crog^an,  a 
clrcomstuice  which  brought  on  a  long  sod  hloody  war 
between  the  Belgian  and  Cdedoninn  races,  whiot  was 
not  finally  terniiiwted  until  the  close  1^  the  4th  cen* 
tury,  when  the  Bel^an.line  was  restored  in  the  person 
of  0*Nial  the  Great,  and  continued  until  Briam  Bo- 
romh  usurped  the  monarchical  dignity,  by  deposing 
Malacby  0*MalachlIn,  about  the  year  looi.  Tuatlud 
Tetctbomar,  by  a  decree  of  tbe  Tarah  assembly,  sepa- 
rated certain  large  tracts  of  land  from  each  of  the  four 
]^vlnces,  where  the  borders  joined  together  j  whence, 
under  the  notion  of  adopting  this  spot  for  demesne 
bnds  to  support  the  royal  household,  be  formed  the 
county  or  kingdom  of.  Meath,  which  afterwards  be- 
came the  peculiar  inheritance  of  tbe  monarcbs  of  Ire- 
land.  In  each  of  tbe  yortioas  tbas  separated  irom 
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into  com-  the  four  provinces,  Toathal  caused  palaces  to  he  erect- 
ed, which  might  adorn  them,  and  commemorate  thev 
name  in  which  they  bad  been  added  to  tbe  royal  do- 
main. In  the  tract  taken  out  of  Mnnstrr,  be  built 
the  palace  called  Flachtaga,  vriwre  the  sacred  fire,  ko 
calie<l,  was  kindled,  and  where  all  the  priests  and  druids 
annually  met  on  the  last  day  of  October;  on  the  evening 
of  which  day  It  was  enacted,  that  no  other  fire  should 
be  used  throughout  tbe  kingdom,  in  order  that  all  the 
fires  mlg^t  be  derived  from  this,  which  being  lighted 
up  as  a  fire  of  sacrifice,  their  superstition  led  them  to 
believe  would  render  all  the  rest  propitious  and  holy  j 
and  for  this  privilege  every  family  was  to  pay  three- 
pence, by  way  of  acknowledgment  to  the  king  of 
Monster.  The  second  royal  palace  was  erected  in  the 
]noportion  taken  out  of  Connang^t,  and  was  built  for 
the  assembly  called  tbe  convocation  of  Visneach,  at 
which  all  iht  inhabitants  were  sununoned  to  a^ear  on 
the  xst  d»  of  ^ixjt  to  offer  sacrifice  to  £m/,  or  Bet, 
the  god  of  fire,  in  whose  honour  two  large  fires  being 
kindled,  the  natives,  nsed  to  drive  tbeir  cattle  hetwnen 
them,  which  ms  supposed  to  he  a  jKcservative  fi>r 
them  Mtainst  accidents  and  distempers,  and  this  was 
caXWA  Beal-Tinnei  at  Bel-Tine^  or  the  festival  of  the 
god  of  fire.  The  king  of  Coonaugbt  at  this  meeting 
claimed  a  horse  and  arms  from  every  lord  of  a  manor 
or  chieftain,  as  an  acknowledgment  for  the  lands  ta- 
ken from  that  province,  to  add  to  the  territory  of 
Meath.  The  third  was  that  which  Tailtean  erected  in 
the  part  taken  from  Ulster,  where  the  fiur  of  that 
name  was  held,  which  was  remvkable  f«r  this  pacti* 
cular  circumstance,  that  tbe  inhabitants  luougbt  tbeir 
children  thither,  males  and  females,  and  contracted 
them  in  marriage,  where  tbe  parents  having  agreed 
upon  articles,  the  young  peo^  were  joined  accra^dins^ 
ly ;  every  coaple  contracted  at  this  meeting  paid  the 
king  of  Ulster  an  ounce  of  ulver  by  way  of  ackanr- 
lodgment.  The  royal  mansioa  of  Tanh,  fonaerly 
destroyed  by  fire,  being  rehnilt  hy  Tuathal,  on  tho 
lands  originally  belonging  to  tbe  king  of  Leinster,  was 
reckoned  as  the  fourth  of  these  palaces }  but  as  a  &- 
brie  of  that  name  had  stood  thare  before,  we  do  not 
find  that  any  ackaotriedg^neat  was  made  fiv  it  to  tha 
king  of  Lelnster. 

Meathy  with  ChnmamoiSf  is  a  hIshop*s  see,  valued  in 
the  king^s  books  at  373I.  ys-  Ord,  sterling,  by  an  ex- 
tent returned  anno  28th  Elizabeth ;  but,  by  a  former 
detent  taken  anno  30th  Henry  VIII.  the  valoation 
amounts  to  375I.  12s.  which  being  tbe  largest  and 
most  potofitidde  for  the  king,  is  the  measure  of  tbe  first 
fruits  at  this  day.  This  see  is  lepnted  to  be  wtvth 
annually  340^.  There  were  fonnaly  many  epis- 
co^  sees  in  Meath,  as  Clonard,  Daleek,  Kells, 
Tvaa,  Ardfaraocan,  Doosbag^n,  Slaine,  and  Foure, 
besides  otbexs  of  1ms  note ;  all  these,  except  Duleek 
and  Kells,  were  consolidated,  and  their  common  see 
was  fixed  at  Clonard,  before  the  year  >  1 5a  at  which 
time  the  divisions  of  the  hishoprics  in  Ireland  were  made 
by  John  Paparo,  cardinal  priest,  enticed  Cardinal  of 
St  Lawrence  in  Damaso,  then  le^te  frcm  Pope  Eu- 
gene III.  to  the  Irish.  This  division  was  made  in  a 
synod  held  on  the  6th  of  March  In  the  abbey  of  Mel- 
llfont,  or,  as  some  say,  at  Kells :  and  the  two  sees  o£ 
Duleek  and  Kells  afterwards  submitted  to  the  same 
fate.  The  mnitittttion  of  this  diocese  is  singular,  bar- 
ing 
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McKth  log  no  'ton  """f  chapter,  cathedral^  w  tcononiy.— 
II       Uiuler  the  bishop,  the  archdeacon  Is  the  head  officer,  to 
Mcqgna*.  whom,  aad  to  the  clergy  In  general,  the  conge  d^eltre 
'  '     '"  issued  while  bishops  wtre  elective.    TTie  afiiurs  of  the 
dioceie  are  tnuisacted  by  a  qniod,  in  the  nature  of  a 
chiller,  vho  have  a  coamoD  seal,  which  is  annually 
lodged  in  the  huidn  of  one  of  the  body,  by  the  appoint- 
ment and  vole  of  the  majority.      The  diocese  is 
divided  into  twelve  rural  deaneries. 

Of  CLoyjtAcmrs,  mw  atuujced  to  Meath :  There 
is  no  valuation  of  this  see  in  the  king's  boohs  ;  but  it 
in  supposed  to  be  included  in  the  extent  of  the  see  of 
Meath,  taken  anno  30th  Henry  VIII.  llie  chapter 
of  this  see  consisted  anciently  of  dean,  chanter,  chan- 
cellor, treasurer,  archdeacon,  and  twelve  prebendaries, 
but  most  of  their  possessions  have  fallen  into  lay 
hands.  At  present  the  deanery  is  the  only  part  of 
the  chapter  which  subsists,  to  which  the  prebend  of 
Cloghran  is  annexed,  and  he  hath  a  seal  of  office,  which 
appean  to  have  been  the  ancient  episcopal  seal  of  this  < 
see.  This  see  was  founded  by  Ht  Kiaran,  or  Ciaran, 
the  younger,  in  548  or  549 }  and  Dermod,  the  son  of 
Coonill,  king  of  Ireland,  granted  the  site  on  which 
the  church  was  built. 

ffttt  Mmato,   See  Westhuth. 

MEATUS  AUDiTORius.   See  Akatomt,  N"  144. 

MEAUX,  an  ancient  town  of  France,  in  the  de- 
partment of  the  Sebe  and  Mame,  with  a  bishop^s  see, 
seated  in  a  place  abounding  in  com  and  cattle,  on  the 
river  Mame,  which  divides  it  into  two  parts  j  and  its 
trade  consists  In  com,  wool,  and  cheese.  It  sustained 
a  siege  of  three  months  against  the  English  in  14ZI. 
K.  Long.  2.  j8.  N.  Lat.  48.  58. 

MECJEsNASf  or  Mecoenas,  C.  Cilnius,  a  cele- 
brated Roman  knight,  descended  from  the  kings  of 
Etruria.  He  has  rendered  himself  immortal  by  his 
liberal  patronage  of  learned  men  and  of  letters }  and  to 
bis  prudence  and  advice  Augustus  acknowledged  him- 
self indebted  for  the  security  he  enjoyed.  His  fond- 
ness for  Measure  removed  him  &om  the  reach  of  ambi- 
tion; and  he  preferred  dyings  as  .he  was  bom,  a  So- 
man knight,  tfr  mil  the  Iwnonn  and  dignities  which 
^ber  the  fxiendshif  of  Aiuniitns  vr  bis  ovni  popuhuity 
could  bei9  upon  lum.  To  the  interference  ti  Mecaenaa, . 
Vii|^  owed  the  retribotion  of  bis  lands  }  and  Horace 
was  ^ud  to  boast  that  his  learned  friend  had  obtain- 
ed lus  forgiveness  from  the  emperor,  for  joining  the 
cause  of  Bsotus  at  the  battle  of  PhilippL  Mecsenas- 
was  himself  fimd  ti£  literature  :  and,  according  to  the 
most  received  opinion,  be  wrote  a  history  of  animals, 
a  journal  of  the  life  of  Augustus,  a  treatise  on  the 
difiiuent  natures  and  kinds  of  precious  stones,  besides 
the  two  tragedies  of  Octavia  and  Prometheus,  and 
other  things,.  aH  now  lost.  He  died  eight  years  be- 
ibre  Christ ;  and  on  his  deathbed  he  particularly  re- 
Mnunended  his  poetical  friend  Hmrace  to  the  care  and 
confidence  of  Augustus.  Seneca,  who  has  liberally 
wmunended  the  genius-  and  abilities  of  Mecmas,,  bu 
notwitbhdd  his  censure  from  his  dissipation,  indol«iGe, 
and  efeminate  luxury.  From  the  patnmage  and  en- 
conragement  which  ue  prince*  of.  heroic  and  lyiia 
poetry  among  the  Latins  received  from  the  favourite  of 
Augustus,  all  patrons  of  literature  have  ever  since  been 
called  Mecignatet.  Virgil  dedicated  to  him  his  Gcor- 
fict,  and  Honue  his  0£s>. 
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MECCA,  an  ancient  and  very  famous  town  of  Attja,  Hccci 
in  Ariibia  Felix  \  seated  on  a  barren  spot, 
valley  surrounded  with  little  bills,  about  a  day's  jour- 
ney from  the  Red  sea.    It  Is  a  place  of  no  strength, 
having  neither  walls  nor  gates  }  and  the  buildings  are 
very  mean.    That  which  supports  it  is  the  resort  of  a 
great  manv  thousand  pilgrims  annually,  for  the  shops  - 
are  scarcely  i^n  all  the  year  besides.  Tlie  inhalntants 
are  poor,  very  thin,  lean,  and  swarthy.   The  hills 
about  the  town  are  very  numenHis  ;  and  consist  of  a  • 
Uacki^  rock,  some  of  tfiem  half  a  mile  in  curcurofe- 
rence.    On*  Uie  top  of  one  of  them  IS  a  cave,  whcro 
they  ^tend  Mahomet  usually  retired  to  perform  bi»- 
devotions,  and  hither  they  affirm  the  greatest  part  of 
the  Alcoran  was  brought  him  by  the  ai^l  Gabriel. 
The  town  has  plenty  of  water,  and  yet  little  garden- - 
stuff}  but  there  are  several  sorts  of  good  fruits  to  ber 
bad,  such  as  grapes,  melons,  nater  melons,  and  cucum- 
bets.    There  are  also  plenty  of  sheep  -  brought  thither^ 
to  be  sold  ti>  the  pilgrims.    It  stands  in  a  very  hot  cli- 
mate ;  and  the  inhabitants  usually  sleep  on  toe  tops  of 
their  houses  for  the  sake  of  coolness.    In  order  to  pro- 
tect themselves  from  the  heat  through  the  day,  they- 
carefully  shut  the  windows,  and  water  the  streets  to  re- 
fresh the  air.  There  have  been  instances  of  persons  suf- 
focated in  the  middle  of  the  town  1^  the  buning  mnd' 
called  Simoam, 

As  a  ^at  number  of  the  pet^a  of  distinctian  t» 
the  province  of  Hedsjas  stay  m  the  city,  it  is  hettev 
built  than  any  other  in  Andua.  Ammigst  the  beauti' 
ful  edifices  it  contains,  the  most  remaikable  is  the  &- 
mous  Kt^a  or  Caaba^  *'  The  house  of  God,"  which, 
was  held  in  great  veneration  by  the  Arabs  rvn  before 
Mahomet's  time. 

No  Christian  dares  go  to  Meixa  j  not  that  the  ap- 
proach to  it  is  prohibited  by- any  express  lBv^  or  that- 
tbe  sensible  part  «f  the  Mahometans  have  any  thi  g. 
to  object  to  it  J  but  on  account  of  the  prejnuces  of 
the  people,  who  regarding  this  ground  as  sacred,  th  nk- 
Chnslians  unworthy  of  setting  their  foot  on  it ;  i& 
would  be  profiincd  in  the  opinion  of  the  supentf-- 
ou^  if  it  was  trod  upon  by  iofidclB.  The  peayle  even* 
believe,  Uiat  Qiristiaos  an  prevented  from  ajyroach- 
ing  by  ioow  supematiuml  power  *,.  and  tb^  tell  the 
stoiy  of  aa.  infidel,  who  having  got  so  far  as  the  hiDs* 
that  surround  Mecca,  all  the  Sogi  nf  the  city  came- 
out  and  fell  upon  him  j  and  who,  being  strode  with* 
this  miracle,  and  the  august  appearance  of  the  KiUm, 
immediately  became  a  mussulman.  It  is  tfaerofore  to- 
be  presumed  that  all  the  Europeans  who  describet 
Mecca  as  eye-witnesses,  have  been  renegadoes  escaped- 
frum  Turkey.  A  recent  example  confirms  this  mppCK 
sition.-  On -the  promise  of  being,  allowed  to  preserve- 
his  religion,  a  French  surgeon  was  prevailed  on  to  ac- 
company the  Emir  Hadsji  to  Mecca,  in  quality  of  [diy- 
sician  }  but  at  the  very  fiiyt  station,  he  was  foroed  to 
snbnut  to  circumcision,  and  thm  he  was  permitted  tcr 
eontinue  his  jonraeyi 

Althonrii  the  Mahometans  do  not  allow-  Europeant- 
to  ^  to  Mecca,  they  do  net  refuse  to  give  than  dc- 
scnptimis  of  the  Kaba,  and  information  with  regard  to 
that  building ;  and  tbm  are  persons  who  gain  their 
bread  by  maldng  desipis  and  litUe  pictures  of  the  Kaha^ 
and  selUng  them  to  pil^ims.   See  Caaba. 

He  Mahometans  have  so  hi^  an  opinion  of  the 
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Moen.-  sanctUy  of  Mecca,  that  they  extend  it  to  the  places 
II"  tf  — '  in  the  neiglibourfaood.    The  territory  of  that  city  is 
htAA.  sacred  to  certun  diataoces,  irhich  are  indicated  by 
particular  marks.   Every  caravan  finds  in  its  road  a 
■  similar  mark,  which  gives  Dotice  to  the  pilgrims  when 
'  they  arc  to  put  on  tbe  modest  garb  in  imdi  diey  must 
.  appear  in  tfaose  sacred  regions.    Every  mussulman  is 
>  obliged  to  go  once  in  his  life  at  least  to  Mecca,  to 
perform  bis  devotions  there.    If  that  law  was  ligour- 
ously  enforced,  the  concourse  of  pilgrims  would  be 
prodigious,  and  tbe  city  would  never  be  able  to  con- 
'  tain  the  multitudes  from  all  the  countries  where  the 
MaluMuetan  religion  prevails.     We  must  therefore, 
suppose,  that  devotees  alone  perform  this  duty,  and 

-  tliat  tbe  others  can  easily  dispense  with  it.  'iliose 
^  whose  circumstuicee  do  not  permit  a  long  absence, 
'  have  the  liberty  of  gmng  to  Mecca  by  a  substitute.^ 

A  lured  ptigrun,  Imwaver,  cannot  go  for  more  than 

-  one  persM  at  a  time;  and  be  must,  to  prevent  frauds, 
'  bring  an  attestation  in  pn^er  foim,  from  an  imam  of 

Mecca,  that  he  has  pei^rmed  the  requisite  devotions 
on  behalf  of  such  a  person,  either  alive  or  dead  ;  for, 
'  after  the  decease  ^  a  person  who  bos  not  obeyed  tbe 
law  during  hia  life,  ha  ii  still  obliged  to  perfonn  the 
journey  by  proxy. 

The  caravans,  which  are  not  numerous,  when  we 

-  consider  the  immense  multitude  of  tbe  faidiful,  are 
composed  of  many  people  who  do  not  make  the  jour- 
ney £ue  purposes  of  devotion.  These  are  merchants, 
wm  think  they  can  transport  their  merchandiBes  with 
more  saGcty,  and  dispose  of  them  more  easily ;  and 
contiactm  of  every  kind,  who  fiimidi  tbe  pilgrims 
and  the  soldiers  who  escort  the  caravans,  vrith  necessa- 
ries. Thoa  it  happens,  that  many  people  have  gone 
often  to  Mecca,  solely  from  views  of  interest.  Hie 

*  most  considerable  of  those  caravans  is  that  of  Syria, 
commanded  by  the  pacha  of  Damascus.  It  joins  at 
some  distance  the  second  from  Egypt,  which  is  con- 
ducted by  a  bey,  who  takes  the  title  of  Emir  Hadsji. 

'  One  comes  from  Yemen,  and  another,  less  numerous, 

:  from  the  country  of  Lachsa.  Some  scattered  pilgrims 
arrive  by  the  Ked  sea  from  the  Indies,  and  from  the 
Arabuin  estal^isbmente  en  tbe  coasts  of  Africa.  The 
Persians  etmie  in  that  which  depu-ts  from  Bagdad  ( the 
place  of  conductor  to  this  last  is  bestowed  by  the  pwha, 
and  is  vorr  lucrative,  for  be  receives  tbe  ransoms  of  the 

'  hnetioal  Persians. 

it  is  of  conseqaence  to  a  ^^;rim  to  arrive  earl^  at 
the  holy  places.  Without  havin|;  been  present  from 
the  beginning  at  all  the  ceremonies,  and  without  hav- 
ing performed  every  particular  act  of  devotion,  a  man 
cannot  acquire  Uie  title  of  Hadsji :  this  is  an  honour 
very  much  coveted  by  tbe  Turks,  for  it  confers  real 
advantages,  Md  makes  those  who  attain  it  to  be  much 
respected.  Its  infrequency,  however,  in  tbe  Maho- 
metan dominions,  Aovm  how  much  the  observation  of 
the  law  conunandin^  pilgrimages  is  neglected.  A  si- 
milar cnstom  prevails  amon^  the  Oriental  Christians, 
who  are  exceeding^^  emulous  of  tbe  title  of  Hadsji, 
or  Mokdan,  whieh  u  given  to  pilgrims  of  their  com- 
munion. In  (n<dor  to  acquire  tUs  title,  it  is  not  snffi- 
oieirt  that  tlw  paaaa  has  made  the  journey  to  Jemsa- 
lem }  he  must  also  have  kiept  the  pMsover  in  that  city, 
and  have  assMtel  at  aU  the  onreoMilieB  of  tlw  holy  weeks. 
3 


After  all  tbe  essential  cerenMiea  jm  over,  pil-' 
grinis  next  morning  move  to  a  place  wliere  tlicy  say 
Abraham  went  to  oSat  up  his  sen  Isaac,  which  is 
aboot  two  or  three  miles  from  Mecca :  hen  they  pitdi 
thnr  tents,  and  then  throw  seven  small  stones  against 
a  little  square  stmie  building,  lliis,  as  they  afKrm,  is 
performed  in  defiance  of  the  devil.  Every  oae  then 
purcbases  a  sheep,  wbich  is  brought  for  that  purpose, 
eating  some  of  it  themselves,  and  giving  the  rest  to  tho 
poor  people  who  attend  upon  that  occasion.  Indeed 
these  are  miserable  objects,  and  such  starved  creatures, 
that  they  Seem  ready  to  devour  each  other.  After  all, 
me  would  imagine  uat  this  was  a  ver^  sanctified  place  > 
and  yet  a  renegado  who  went  in  pilgrimage  thither, 
affirms  there  is  as  much  debauche^  practised  here  aa 
in  any  part  of  the  Turkish  (iwninions.  It  is  25  miles 
from  Jodda,  tbe  Ma  p<»t  town  of  Mecca,  and  220 
south-east  of  Medina.  £.  Long.  40.  55.  N,  Lat. 
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MECHANICAL,  an  epithet  applied  to  whatever 
relates  to  mechanics :  Urns  we  say,  meehanieal  powers^ 

causes,  &c,    Bee  the  articles  Power,  Cause,  &cc. 

The  mechanical  pbiloso^y  is  the  same  with  what  i» 
otherwise  called  corpuscular  philasephtfy  which  cxplaina 
the  phenomena  of  nature,  and  the  operations  of  corpo- 
-rear  things,  on  the  principles  of  mechanics)  vix.  the 
motion,  gravity,  arrangement,  disposition,  greatness  or 
smallness,  of  the  parts  vriiich  compose  natand  bo^ea. 

See  CORFUSCULAB. 

This  manner  of  reasming  is  much  used  in  mecGcine  ; 
and,  according  to  Dr  Qnincy,  is  tbe  nsnlt  of  a  th(^ 
ren{^  aeqnaintance  vrith  the  stracfcan  aainal  bo- 
dies :  for  cmisidering  an  animal  body  as  a  oompoutioa 
ont  of  the  same  matter  from  vriiioh  all  other  bodies  are 
formed,  and  to  have  all  those  propeities  whieh  conoem 
a  physician's  regard,  only  by  viitoe  of  its  peculiar  con- 
struction ;  it  naturally  leads  a  person  to  cMwider  the 
several  parts,  acoerdwg  to  their  6gures,  contexture, 
and  use,  either  as  vraeds,  pnlleys,  wedges,  levers, 
«:rewe,  cords,  canals,  strainers,  &c.  For  which  pur- 
pose, continues  he,  it  is  frequently  found  helpftil  to 
desi^  in  diagrams,  whatsoever  «f  that  kind  is  under 
«onsidemtioa,  as  is  costoaqMnf  in  geometricnl  denonitm- 
tions. 

Fm  the  ap|dication  tins  doctrine  t»  dm  hmma 
hody,  see  the  article  Medicive. 

Mechanical,  in  mathematics,  denotes  a  censbmc- 
tiOtt  of  some  problem,  by  the  assistanee  instnttneBtB^ 
ns  the  dnplieatnre  «f  the  cnhe  and-  qnaAntvre  of  Ao 
cirele,  in  contradistiwitien  to  diat  which  is  done  in  an 
accurate  and  geometrical  mawm'. 

Mechanical  Curvci  is  a  curve,  according  to  Descartes^ 
which  cannot  be  defined  b^  any  algetoaio  eqnatMm.; 
and  so  stands  contradistiiqpushed  from  rigehraie  or  geo- 
metrical curves. 

Leibhitx  and  others  call  Aese  mechanical  curves 
tmnseendentalf  waA  dissent  from  Descartes,  in  excluding 
them  out  of  geometry.  Leibnitx  found  a  new  kind  of 
transcendent^  equations,  where  these  carves  are  de- 
fined :  but  th«r  do  not  oontinne  ooostantly  the  same 
ib  all  points  dt  the  curve,  as  algebraic  ones  do.  See 
An  nrtide  Trahsgendzmtal. 

MBckanical  SdiOim  of  a  prahlem  is  other  w^ 
liie  thbg  is  done  by  repeated  triak,  er  nhea  Uses  nsed 
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MECHANICS. 


Z'lWTECHANICS  ia  the  whtch  enquires  into 

the  lam  of  the  eqniUbrinin  and  motiM  <^  sdid 

bodies ;  into  the  fonta  by  which  bodies,  whether  ani- 
mate or  inaoimate,  may  be  made  to  act  upon  one  «m>- 
tber ;  and  into  the  means  fay  which  these  may  he  in- 
ereased  so  as  to  overcome  sndi  as  are  most  powerful.— 
Tbe  term  meehamca  was  origioaUy  applied  to  tbe  doc- 
toine  of  eqnililHrium.  it  has  by  some  late  writers  been 
extended  to  the  motion  and  equilibriom  of  all  bodies, 
whe^r  scdid,  luid,  or  aeriform ;  and  has  been  employ- 
«d  toceraprdmid  the  of  liydndjnamies  and 

foeanatica. 

HISTOBY. 


Ptofpctt  3.  As  llw  seKBce  of  mechanics  is  iatimatriy  con- 
Ipnetieal  nected  with  tlie  arts  of  life,  xod  particularly  mth  those 
which  exist  even  in  the  rudest  ages  of  society,  the  con- 
rUIIiII?^*  rtmction  of  maduoes  must  have  arrived  at  considerable 
peHectian  before  tbe  theory  of  equilibrium,  or  the 
simplest  properties  of  the  mechanical  powers,  had  en- 
gaged the  attention  of  philosophers.  We  -accordingly 
Itnd  that  die  lever,  the  poDey,  tbe  crane,  the  capstan, 
and  other  simple  machines,  were  employed  by  the  an- 
dent  architects  in  elevating  the  materials  fiS  their 
bmldings,  long  beflwe  the  dawn  of  mechanical  science  \ 
»d  die  military  engines  of  die  Greeks  and  Somans, 
audi  as  die  catapnltse  and  balistie,  exhibit  an-cxteoaive 
nognaintance  widi  the  constmction  of  compound  ma- 
dtmeiy.  In  die  s^endid  remains  of  Egyptian  architect 
ttve,  which  in  every  a^  have  excited  the  admiratiim 
of  the  world,  we  perceive  the  most  snrprisiog  marks  of 
mechanical  genius.  Tbe  elevation  of  immense  masses 
of  stone  to  the  tops  of  their  stupendous  fitbrics,  must 
have  required  an  accumulation  of  mechanical  power 
which  is-  not  in  the  possession  of  modem  architects. 

3.  The  earliest  traces  of  any  thing  like  the  theory  of 
mechanics  are  t6  be  found  in  tbe  writings  of  Aristotle, 
tn  some  of  his  works  we  discover  a  few  erroneoua  and 


Aristole 
the  fint 
who  at- 
tended to 


iheUMWT  obscure  opinions,  respecting  tbe  doctrioe  of  motion,  and 
ofnecbu        nature  of  equilil^ium}  and  in  his  28lh  mechanical 
nicf. .       question  he  has  ^ven  some  vague  observations  on  the 
JB.  C.  jaa  fiirce  of  impulse,  tending  to  point  out  tbe  difference  be- 
tween impulse  and  pressure.  He  maintaioed  that  there 
cannot  be  two  circular  motions  opposite  to  one  another ;  - 
that  heavy  bodies  descended  to  the  centre  of  the  uni- 
vetse,  and  that  the  velocities  of  their  descent  were  pro- 
portional to  their  weights. 
ArchiiDcdei    4"        notions  of  Aristotle,  however,  were  so  con- 
layi  the     fused  and  crrontous,  that  the  honour  of  laying  the  foim- 
foondation  dation  of  thcoi-etlcal  mechanics  is  exclusively  due  to  tbe 
of  tbeorcti- celebrated  Archimedes,  who,  in  addition  to  liis  inven- 
vaJjuecha-  (Jq^^      geometry,  discovered  the  general  principles  of 
Jl.  C  ajo.  hydrostatics.  Tn  his  two  books,  De  .EquipoiidcrantibuSy 
be  has  demonstrated  that  when  a  balance  with  unequal 
arms,  is  in  cqnilibrio,  by  oMaas  of  two  weights  in  ita 


iqiporite  scales,  tlwse  wu^ts  most  be  reeiproc^y  pr»- 
portional  to  tbe  arms  of  l£e  hdance.  Frnn  this  gene-^ 
nd  prioeiple,  all  the  other  properties  of  the  lever,  and 
of  machines  referable  to  the  lever,  might  have  been 
deduced  as  corollaries but  Archimedes  did  not  follow 
the  discovery  through  all  its  consequences.  In  de- 
monstrating tbe  leading  pn^rty  of  the  lever,  he  lays 
it  down  as  an  axiom,  that  tf  tbe  two  arms  of  the  ba- 
lance are  equal,  the  two  weights  must  also  be  equal 
when  an  equilibrium  takes  place ;  and  then  shows  diat 
if  one  of  tbe  arms  be  increased,  and  the  equilibrium 
still  continue,  tbe  weight  appended  to  that  arm  must  be 
proportionally  dimini^d.  This  important  discovery 
conducted  tbe  Syracnaan  philosopher  to  another  equally 
useful  in  mechanics.  Beflecting  on  the  constmction  of 
his  balance,  which  moved  upon  a  fulcrum,  lie  pereeiTed 
that  die  two  weights  exerted  ihe  aame  prcssnre  on  tbe 
fulcrum  as  if  they  bad  both  rested  npon  it.  He  then  : 
considered  die  sum  of  these  two  weights  as  combined 
with  a  third,  and  the  sum  of  these  thrra  as  comluned  ■ 
with  a  fourth  ;  and  saw  that  in  every  such  combination 
tbe  fulcrum  must  support  tbeir  united  weight,  and  there- 
fmre  that  there  is  in  every  combination  of  bodies,  and  - 
in  every  sin^e  body  whidi  may  be  conceived  as  made 
up  of  a  number  of  lesser  bodies,  a  centre  of  pressure  or 
gravity.  This  discovery  Archimedes  applied  to  par- 
ticular cases,  and  pointed  out  tbe  method  of  finding  the 
centre  of  giarity  of  plane  surfaces,  whether  bounded  by 
a  parallelogram,  a  triangle,  a  trapezium,  or  a,  parabola.  ■ 
The  thoory  of  the  inclined  plane,  tbe  poll^,  the  axis 
in  peritrochio,  die  screw,  and  the  wedge,  which  wasfirst 
pidilidied  in  the  eighdi  book  of  Pappus'^  matbematica! 
collections,  is  generally  attributed  to  Archimedes.  It 
appears  also  from  Plutarch  and  other  ancient  authors, 
that  a  greater  number  of  machines  which  have  not 
reached  our  times  was  invented  by  this  philosopher.  . 
llie  military  en^nes  which  be  employed  in  tbe  siege  - 
of  Syracuse  against  those  of  the  Roman  engineer  Ap- 
pius,  are  said  to  have  displayed  tbe  greatest  mechanical-  \ 
genius,  and  to  have  retarded  tbe  capture  of  his  native 
city. 

5.  Among  the  varions  inventions  which  we  have  rc-inveatu 
ceived  from  antiquity,  that  of  water  mills  is  entitled  taoFwate 
tbe.bighesc  i^ace,  whether  we  consider  the  ingennil7>>>|Us  ■> 
which  they  ditiplay,  or  the  useful  purposes  to  which  ^""^ 
they  arc  subservient.    In  the  infancy  of  the  Boman  re- 
public the  com  was  ground  by  hand-mills,  consisdng  of 
two  millstones,  one  of  which  was  moveable,  and  the  . 
other  at  rest.  The  upper  millstone  was  made  to  revolve  ■ 
either  by  tbe  band  applied  directly  to  a  winch,  or  by 
means  of  a  rope  vanding  round  a  capstan.  Tbe  precise 
time  when  the  impulse  or  tbe  weight  of  water  was  sub- 
stituted in  the  place  of  animal  labour,  is  not  exactly 
known.    From  an  epigram  in  the  Anfkologia  Grteca^  . 
there  is  reason  to  believe  that  wrater-mills  were  invented 
during  the  reign  of  Augustus  j  hut  'it  is  strange  that  in 
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.Bia«fy.  the  description  given  of  them  hy  Vltmviui,  who  lived 
*  If  under  that  emperor,  they  are  not  mentioned  aa  of  re- 
cent origin.    The  invention  of  wind-mills  is  of  a  later 


date.    According  to  soma  anthon,  they  were  first  used 
in  France  in  the  sixth  centnrv  ;  whil6  others  maintain 
that  th^  were  hrong^t  to  £arope  in  the  time  of  the 
crusades,  and  that  thc^  bad  Icmg  been  em^wed  in  the 
east,  where  the  scarcity  of  water  precluded  the  applica- 
tion of  that  agent  to  machinery, 
ftterinm       6.  The  science  of  mechamcs  seems  to  have  been  sta- 
dincoTcn   tionary  till  the  end  of  the  i6th  century.    In  iny  a 
lelo^""*^'  treatise  on  mechanics  was  published  by  Guidus  Ubal- 
of  forces,    dus,  but  it  contained  merely  the  discoveries  of  Archi- 
Died  in    medes.    Simon  Steyinus,  however,  a  Dutch  mathe- 
^^3S'        raatlctan,  contributed  greatly  to  the  pn^ress  of  the 
science.    He  discovered  the  parallelogram  of  forces  j 
and  has  demonstrated  in  his  Statics,  published  in  1 586, 
that  if  a  body  is  urged  by  two  forces  in  the  direction  of 
the  sides  of  a  parallelo^m  and  proportional  to  these 
sides,  the  combined  action  ol  these  two  forces  is  equi- 
valent to  a  third  &rce  acting  in  the  direction  of  the 
.  diagonal  of  the  parallelogram,  and  having  its  intensity 
j^portiooal  to  that  di^onal.   This  important  di»- 
'  covery,  which  has  been  of  such  service  in  the  diSerent 
"  .depaitments  of  physics,  should  have  conferred  upon  its 

author  a  greater  degree  of  celebrity  than  he  has  actual- 
ly enjoyed.  His  name  has  scarcely  been  enrolled  in 
the  temple  of  fame,  but  justice  may  yet  be  done  to  the 
memory  of  such  an  ingenious  man.  He  had  likewise 
the  merit  of  illustrating  other  parts  of  statics  i  and  he 
appears  to  have  been  the  £rst  who,  without  the  aid  of 
'the -properties  of  the  lever,  discovered  the  laws  of  equi- 
libnnm  in  bodies  placed  on  an  inclined  plane.  His 
works  were  reprinted  in  the  Dutch  language  in  1605. 
'  They  were  translated  into  Latin  in  1608,  and  into 
French  in  1634 ;  and  in  these  ediUons  of  his  works  his 
Statics  were  enlarged  by  an  appendix,  in  which  he 
treats  of  the  rope  machine,  and  on  pulleys  acting  ob- 
liquely. 

Local  Va-     7.  The  doctrine  of  the  centre  of  gravity,  which  had 
lerfau  writes  been  applied  by  Archimedes  only  to  plane  surfaces,  was 
*"^**°-now  extended  by  Lucas  Valerius  to  solid  bodies.  In 
rfi^  his  work  entitled  De  CentroGravilatiiSolidorum Liber ^ 
lids.         published  at  Bolo^a  in  i66i,he  has  discussed  this  sub- 
i66t.       ject  with  such  ability,  as  to  receive  from  Galileo  the 
honourable  appellation  of  the  Novm  nostra  atatts  Ar- 
chimedes. 

DincoTrriei    8.  In  the  hands  of  Galileo  the  science  of  mechanics 
flf  GkUIco.  assumed  a  new  form.    101572  be  wrote  a  small  treatisA 
y^4' m  statics,  which  he  reduced  to  this  principle,  that  it 
'      requires  an  equal  power  to  ruse  two  different  bodies  to 
altitudes  in  the  inverse  ratio  of  their  weights,  or  that 
the  same  power  is  requisite  to  raise  10  pounds  to  the 
height  of  100  &et,  and  20  pounds  to  the  height  of  CO 
feet.    This  fertile  principle  was  not  pursued  W  Galileo 
to  ita  different  consequences.    It  was  left  to  Descartes 
to  apply  it  to  the  determination  of  the  equilibrium  of 
machines,  which  be  did  in  his  explanation  of  machines 
and  engines,  without  acknowledging  bis  obligations  to 
the  Tuscan  philosopher.    In  addition  to  this  new  prin- 
ciple, Galileo  enriched  mechanics  with  his  theory  of  lo- 
cal motion.    This  great  discovery  has  immoi  tnlizcd  its 
authw ;  and  whether  we  consider  its  intrinsic  value,  or 
the  change  which  it  produced  on  the  physical  sciences, 
'  we  are  led  to  regard  it  as  /icarly  of  equal  imjkortancc 
■      *  I 


with  the  theory  of  universal  gravitation,  to  whidt  it  Birtini. 
paved  the  way.  The  first  hints  of  this  new  theory  were  *  ■  mi'*^ 
given  in  his  Systeha  Cosmicuh,  DuU^t  XI.  The 
subject  was  afterwards  fully  discittsed  in  another,  en- 
titled Dtaeunus  et  Demonstralioiief  MathemoHcte  cir- 163,9. 
ca  duat  now  Sckntuu  per^nente*  ad  MechoMicam  et 
Motum  Loeaknt,  and  published  in  1638.  This  work  is 
divided  into  four  dialwues  the  first  of  which  treats  of 
the  resistance  of  solid  bodies  before  tbey  are  broken  : 
The  secwd  points  out  the  cause  of  the  cohesion  of  solids. 
Id  the  third  he  discusses  his  theory  o[  local  motions, 
compreheuding  those  which  are  equable,  and  those 
which  are  uuforml^  accelerated.  In  the  fourth  he 
treats  of  violent  motion,  or  the  motion  of  projectiles  ; 
and  in  an  appendix  to  the  work  he  demonstrates  several 
^positions  rehuive  to  the  centre  of  gravity  of  solid 
bodies.  In  the  first  of  these  dialogues  he  has  foondedhii 
reasoning  on  principles  which  are  £ur  from  being  correct, 
but  he  has  been  more  successful  in  the  other  uiree.  hk 
the  third  dial<^;iie,  which  contains  bis  cdebn^  theo-  \ 
.  IT,  he  discosaes  Uus  doctrine  tf  equable  motioiw  m  nx, 
theorems,  containing  the  different  relations  between  the 
velocity  of  the  moving  body,  the  space  which  it  de- 
scribes, and  the  time  employed  in  its  description.  In 
the  second  ^rt  of  the  dialogue,  which  treats  of  acce- 
lerated motion,  he  considers  all  bodies  as  heai^,  and 
composed  of  a  number  of  parts  which  are  also  heavy. 
Hence  he  concludes  that  the  total  weight  of  the  body 
is  proportional  to  the  number  of  the  material  particles 
of  which  it  is  composed,  and  then  reasons  in  the  ffdlow- 
ing  manner.  As  the  weight  of  a  body  is  a  power  al- 
ways the  same  in  quantity,  and  as  it  constantly  acts 
without  interruption,  the  body  must  be  continually  re- 
ceiving from  it  equal  impulses  in  equal  and  successive 
instants  of  time.  When  the  bod^  is  prevented  from 
falling  by  being  ^aced  on  a  table,  its  wci^t  is  ineea- 
santly  impelling  it  downwards,  but  these  impulses  aie 
incessantly  destroyed  by  the  resistanceof  thetable  which 
prevents  it  from  yielding  to  them.  But  where  the 
body  &ll8  freely,  the  impulses  which  it  perpetually  re- 
ceives are  perpetually  accumulating,  and  remain  iu  the 
body  unchanged  in  every  respect  excepting  the  dimi- 
nution which  they  experience  from  the  resistance  of  air. 
It  therefore  follows,  that  a  body  falling  fireely  is  uni- 
formly accelerated,  or  receives  equal  increments  of 
velocity  in  equal  times.  Having  es^Ushed  this  as  a  de- 
finition, he  then  demonstntes,  that  the  time  in  vriiick 
any  space  is  described  by  a  motion  uniformly  accelerat- 
ed fimn  rest,  is  equal  to  the  time  in  which  the  same 
space  would  be  described  by  an  uniform  equable  motion 
with  half  the  final  velocity  of  the  accelerated  motion ; 
and  that  in  every  motion  nniformly  accelerated  from 
rest,  the  spaces  described  are  in  ^  du^icate  ratio  of 
the  times  of  description.  After  having  proved  these 
theorems,  he  applies  the  doctrine  with  great  success  to 
the  ascent  and  descent  of  bodies  on  inclined  planes. 

9.  The  theory  of  Galileo  was  embraced  by  his  pu-  TA^^rt 
pil  Torricelli,  who  illustrated  and  extended  it  in  hisTorriceUL 
excellent  work  entitled  De  motu  grav/itm  naturaltter  ^64^ 
accelerator  published  in  1664.    In  bis  treatise  Z)f  tiivtu 
projectorum,  published  in  the  Florentine  edition  of  his 
works,  in  1664,  he  has  added  several  ucw  and  import- 
ant propositions  to  those  whirh  were  given  by  his  mas- 
ter on  the  motion  of  projectiles.  InvcotiDixi! 

10.  It  was  about  tliis  time  that  steam  began  to  be^bc  stoua 

employed  "^in* 
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Hirtnrr.  employed  as  tlic  first  mover  of  niatinnery.  Tlils  grcit 
'  V  discovery  has  been  ascribed  by  the  Kngli^h  to  the  mar- 
quis of  Worcester,  and  to  Papin  by  the  French ;  bat 
it  is  almost  certain,  that  about  34  years  before  the  date 
of  the  marquis's  invention,  and  about  61  years  before 
the  construction  of  Papin*s  digester,  steam  was  employ- 
ed as  the  impelling  power  bf  a  stamping  engine  by  one 
'IJrancas  an  Italian,  ivho  published  an  account  of  his 
indention  in  1629.  Tt  is  e\trcmely  probable,  however, 
that  the  marqiiisi  of  Worcester  had  never  seen  the  work 
nf  Branca^,  and  that  tbe  fire-engine  which  he  mentions 
in  his  Century  of  Inventions  was  the  result  of  his  own 
ingenuity.  The  advantages  of  steam  as  an  impel- 
ling power  being  thus  known,  tlic  ingenious  Captain 
ISavary  invented  an  engine  which  raised  water  by.  the 
"expansion  and  condensation  of  steam.  Several  engines  of 
this  construction  were  actually  erected  in  England  and 
France,  but  they  were  incapable  of  raising  water  from 
_^  depths  it^ich  exceeded  35  feet.    The  steam-engine  re- 

.  ceivcd  great  improTemeots  from  onr  countrymen  New- 
t  comen,  Brighton,  and  Blakey }  but  it  was  bronght  to 
ct  present  state  of  -perfection  hy  Mr  Watt  of  Birming^ 
.  bam*  one  -  of  the  most  accomptbbed  engineers  of  the 
present  age.  Hitherto  it  had  been  em|doyed  merely  as 
■  hydraulic  machine  for  draining  mines  or  raising  wa- 
ter, hut  in  consequence  of  Mr  \Vatt*s  improvements  it 
has  long  been  used  as  the  impelling  power  of  almost 
every  species  of  machinery.  It  19  a  curious  circum- 
stance, that  the  steam-engine  was  not  only  invented, 
bat  has  received  all  its  improvements,  in  our  own 
country. 

nitcnTcrius  >  I  •  Th^  sncccss  of  Galileo  in  investigating  the  doc- 
oi'iiuvgcns.trine  of  rectilineal  motion,  induced  the  iltustnous  Huy> 
1 07  J.' 
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gens  to  turn  his  attention  to  curvilineal  motion.  In 
his  celelirated  work  lie  Horohgto  O.tcillaton'o,  publish- 
ed in  1673,  he  has  shown  that  the  velocity  of  a  heavy 
body  descending  along  any  curve,  is  the  same  at  every 
instant  in  the  direction  of  the  tangent,  as  it  wouMhave 
been  if  it  had  faHcn  through  a  height  equal  to  the  cor- 
re<ipondiiig  vertical  absciss }  and  from  the  application  i>f 
this  principle  to  the  reversed  cycloid  with  its  axis  verti- 
cal, be  discovered  the  isochronism  of  the  cycloid,  or 
that  a  heavy  body,  from  whatever  part  of  the  cycloid 
it  begins  to  fall,  always  arrives  at  the  lower  point  of 
the  curve  in  the  same  space  of  time.  By  these  discus- 
sions, Huygens  was  gradually  led  to  his  beautiful  theo- 
ry of  central  forces  in  the  circle.  This  theory  may  be 
applied  to  the  motion  of  a  hody  in  any  curve,  by  con- 
sidering all  curves  as  composed  of  an  infinite  number  of 
small  arcs  of  circles  of  difierent  radii,  which  Huygens 
had  already  done  in  his'  theory  of  evolntes.  The  theo- 
.  rcras  of  Huygens  concerning  the  centrifugal  force  and 
circular  motions,  were  pabUshed  without  demonstrations. 
1700.  were  first  demonstrated  by  Dr  Keill  at  the  end  of 

his  Introduction  to  Natural  Philosophy.  The  demon- 
strations of  Huygens,  howevor,  which  were  more  pr»- 
lix  than  those  of  the  English  philosopher,  were  aner- 
wards  given  in  his  posthumous  worits. 
The  laws  of  1 2.  About  this  time  the  true  laws  of  collision  or  per- 
cussion  were  separately  discovered  by  Wallis,  Huygens, 
b  "watli  Christopher  Wren  in  1661^  without  having  the 

Huygens    least  communication  with  each  other.     They  were 
and  Wren,  transmitted    to   the   Royal  Society   of   Jjondon  in 
i66u        16S8,  and  appeared  in  the  43d  and  46th  numbm  of 
tlieir  Transactions.    The  rules  given  by  Wallis  «nd 
Vox,,  XHI.  Fart  I.      -  t 


Wren  are  published  in  N**  43,  pp.  864  and  867,  ami  lIMory..' 
those  of  Huygens  in  N"  46,  p.  927.  The  founds- ' ' '  J  ■-' 
tion  of  all  their  solutions  U,  that  in  the  mutual  collisiuii 
of  bodies,  tbc  absolute  quantity  of  motion  of  the  centre 
of  gravity  is  the  same  after  impact  as  before  it,  and  that 
when  the  bodies  are  elastic,  the  respective  velocity  is  the 
same  after  as  before  the  shock.— We  are  indebted  like- 
wise to  Sir  Christopher  M'ren  for  an  ingenious  method 
of  demonstrating  the  laws  of  impulsion  by  experiment. 
He  suspended  the  impinging  bodies  by  threads  of  equal 
length,  90  that  they  might  touch  each  other  when  at 
rest.  MTicn  the  two  bodies  were  separated  from  one 
another,  and  then  allowed  to  approach  by  their  own 
gravity,  they  impinged  against  each  other  when  they 
arrived  at  the  positions  which  they  had  when  at  rest, 
and  their  velocities  were  proportional  to  the  chords  of 
the  archefi  through  which  they  bad  fallen.  TTicir  ve- 
locities after  impact  were  also  measured  by  the  chords 
of  the  arches  dirough  which  the  stroke  had  forced 
thnn  to  ucend,  and  the  results  of- the  experiments  coin- 
cided exactly  widi  the  deductions  of  theory.  The  lairs 
of  percussion  were  afterwards  more  fully  investigated  by 
Huygens,  in  his  posthumous  woric  De  Mofu  Corporam 
ex  Percusatone,  and  by  Wallis-  in  hia  MecAantcaf  pub- 
lished in  1673. 

13.  The  attention  ■  of  philosophers  was  at  this  time  Mcclmni. 
directed  to  the  two  mechanical  problems  proposed  by  P"*" 
Mersennus  in  1635.    The  first  of  these  problems  "^^j^J^ 
to  determine  the  centre  of  oscillation  in  a  compoundftiersenuni; ' 
pendulum,  and  the  second  to  find  the  centre  of  percus-  kSjs. 
sion  of  a  single  body,  or  a  system  of  bodies  turning 
round  ft  fixed  axis.    The  centre  of  oscillation  is  that 
point  in  m-  compound  pendulum,  or  a  system  of  bodies 
moving  round  a  centre,  in  whicb,  if  a  small-  body  were 
placed  and  made  to  move  round  the  same  centre,  it 
would  peHonn  its  oscillations  in  the  same  time  as  the 
system  of  bodies.   The  centre  of  percussion,  irhich  is 
sitnated  in  the  same  point  of  the  system  as  the  -centre  of 
oscillation,  is  that  point  of  a  body  revolving  or  vilmit- 
ing  about  an  axis,  which  being  struck  by  -an  immove- 
able obstacle,  the  whole  «f  its  motion  is  destroyed. 
These  two  problems  were  at  first  discussed  by  Descartes  Hnjgcnt 
and  Roberval,  but  the  methods  which  they  employed  soItcs  the 
wer«  far  fnjm  being  correct.    The  first  solution  of  f J^''^™^^ 
problem  on  the  centre  of  oscillation  was  given  by  Huy-^f 
gens.  He  assumed  as  a  principle,  that  if  several  weights  tioa. 
attached  to  a  pendulum  descended  by  the  force  of  gra-  * 
vity,  and  if  at  any  instant  the  bodies  were  detached 
from  one  another,  and  each  ascended  with  the  velocity 
it  had  acquired  by  its  fall,  they  would  rise  to  such  a 
height  that  the  centre  of  grarity  of  the  system  in  that 
state  would  descend  to  the  same  height  as  that  from 
which  Uie  centre  of  gravity  of  the  pendulum  had  de- 
scended. The  solution  fbnncled  on  this  principle,  which 
was  not  derived  from  the  fundamental  laws  of  mecha- 
nics, did  not  at  fint  meet  with  the  approbation  of  phi- 
losophers }  hut  it  was  afterwards  demonstrated  in  the 
clearest  nnnner,  and  now  forms  the  principle  of  the 
conservation   of  active  forces. — The  problem  of  the 
centre  of  perciission  was  not  attended  with  savb  difficul- 
ties.   Several  incomplete  solutions  of  it  were  given  by 
different  geometer^ ;  but  it  was  at  last  resolved  in  an 
accurate  and  general  manner  by  James  Bemonilli  by 
the  principle  of  the  lever.  bS. 
14.  In  1666,  a  Realise  Z>r  ViPereumomsjVuajiah-j^^^ 
G  ^  Ushed 
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JliMtory.  lishfd  by  J.  Alpbonso  Borell!,  an^  in  l686,  another noric, 
I  — y  — JjDt'  Mtitionibut  Naturaiibu*  a  Gravitate  Pendentibus  g 
x5S(>.  ]jg  addeil  nothing  to  the  science  uf  mechanics.  Ilif 

ingenioiu  work,  De  Motu  Animn/ium,  hoivevcr,  is  en> 
titled  to  great  praise,  for  the  beautiful  application  which 
it  contains  of  the  laws  of  statics  to  explain  the  various 
motions  af  living  ngcnts. 
X^bosn  of  ^5-  '^^be  a<>>)Ucation  of  statics  to  the  equilibrium  of 
Vttrignoii.  macliiiic".,  wa'i  first  made  by  Varignon  in  his  Project  of 
a  new  System  of  Mechanics,  publislied  in  1687.  The 
subject  ivas  afterwards  completely  discussed  in  bis  Nou- 
ve/lc  M:'cat}{qtii\  a  postlmmous  work  published  in  1725. 
In  this  work  are  given  the  first  notions  of  the  celebrated 

Sincipte  of  virtual  velpcit'cs,  from  a  letter  of  John 
ernouilli's  to  Varignon  In  1717.  The  virtual  velo- 
city of  a  body  ia  the  infinitely  small  spaoei  through 
vmch  the  body  excited  to  nu^ve  has  a  tendency  to 
describe  in  one  instant  of  time.  This  principle  has 
been  snccessfuUy  applied  by  VarignoQ  to  the  equilibri- 
um of  all  the  simple  machines,  ^he  rnistance  of  solids, 
which  was  first  treated  by  Galiieo,  was  discussed  more 
correctly  l>y  Leibnitz  in  the  Ada  Eruditorum  for  1687. 
In  the  Memoirs  of  the  Academy  for  1702,  Vai'ignon 
has  taken  up  the  subje^,  an4  renaitred  the  theory  much 
more  univerr>al, 

Parent  on    '  i6.  An  important  step  in  the  construction  of  machiii- 
theauud-  ery  was  about  this  time  niude  by^rarenL  .  He  remark- 
mnm  cBtet     jn  geperal  that  if  the  parts  of  a  machine  are  so  arran- 
^yll^       ged,  Uiat  the  velocity  qf  ^ll(l  impelling  power  becomes 
greater  or  less  according  as^  the  weight  put  in  mption 
becomes  greater  or  less,  there  is  a  certain  propor- 
tion between  the  velocity  of  the  impelling  power,  and 
that  of  tlie  weight,  to  be  moved,  which  renders  the  cf- 
*  Mm,  it  machine  a  maxhnwn  or  a  mhumum  *.  He 

tAMd.  then  applies  this  principle  to  ondenhot  wheels,  and 
shows  that  a  maximum  effect  will  be  produced  when 
the  velocity  of  the  stream  is  equal  to  thrice  the  velocity 
of  the  wheel.  In  obtaining  this  conchision,  Farcnt  sup- 
posed that  the  force  of  the  current  upon  the  wheel  is  in 
tlie  duplicate,  ratio  of  the  relative  velocity,  which  is 
true  only  when  a  single  floatboard  is  impelled  by  the 
water.  But  when  more  floatboards  than  one  are  acted 
upon  at  the  same  time,  it  is  obvious  that  the  momentum 
of  the  water  is  directly  as  tfae,^lativc  velocity}  atid  by. 
making  this  substitution  in  Paren(*s  demonstration,  it 
will  be  found  that  a  maximum  effect  is  produced  wb«o' 
the  velocity  of  the  current  is  double  that  of  the  wheel. 
Thu  result  was  first. ol^tsined  fay  the  Chevalier  Borda, 
and  has  been  am^y  confirmed  by  the  ei^periments  of 
Smcaton.  (See  HYDRODTNAHics,  $  279,  280,  281.) 
The  principle  of  Parent  was  also  apjuied  by  him  to  the 
construction  of  windmills.  It  had  been  generally  sup- 
posed  that  the  most  efficacious  angle  of  weather  was 
45*^ }  but  it  was  demonstrated  by  the  Vrench  philoso- 
pher that  a  maximum  effect  is  produced,  when  the  sails 
are  inclined  54^  degrees  to  the  axis  of  rotation,  or, 
when  the  angle  of  weather  h  354  degi-eca.  This  con- 
clusion, however,  is  subject  to  modifications  which  will 
be  pointed  out  in  a  subsequent  part  of  this  article, 
De  la  Hire  ^  7*  '^^^  l^raite  tic  Mccanii^ie  of  De  la  Hire,  publish- 
write*  OB  separately  in  1695,  and  in  the  9th  volume  of  the 
the  tcetl*  Memoirs  of  the  French  Acadeniy  fr?m  1666  to  1699, 
of  wlieeli.  contains  tlie  general  properties  of  the  mechanical  powers, 
and  tlie  description  of  several  ingenious  and  useful  nia- 
diiocs.   But  it  is  chiefly  remfirkable.  for  the.  T^-mfc 


de*  Epicychides^  wluch  ia  added  to  the  edition  pobUsh-  Butoi; 
ed  in  the  Memoirs  of  the  Academy.    In  his  iBtcreaUog  ^--^v" 
trcatiw,  Dc  la  Hire  considers  the  genesis  and  properties 
of  exterior  and  interior  epicycloids,  and  demonstrates, 
that  when  one  wheel  is  employed  to  drive  another,  the 
one  will  move  sometimes  with  greater  and  sometimes  with 
less  force,  and  the  other  will  move  sometimes  with 
greater  and  sometimes  with  less  velocity,  unless  the  teeth 
of  one  or  both  of  the  wheels  be  parts  of  a  curve  gener- 
ated like  an  epicycloid.    Tbe  same  truth  is  applicable 
to  the  formation  of  the  teeth  of  rackwork,  the  arms  of 
levers,  the  wipers  of  stampers,  and  the  lifting  cogs  of 
forge  hammers ;  and  as  tbe  epicycloidal  teeth  when  pro- 
perly formed  roll  upon  one  another  without  much  fric- 
tion, the  motion  of  the  machine  will  be  unifiirm  and 
pleasant,  its  emnmimicating  parts  will  be  prevented  from 
wearing,  and  there  will  be  no  unnecessary  waste  of  the 
impelling  power.    Aldioagfa  De  la  Hire  was  the  first  The  diK 
who  pobUdied  this  important  discovery,  yet  the  honour '*«y  of  < 
of  it  is  certably  due  to  Olaus  Boemer,  the  celebrated 
Danish  astronomer,  who  discovered  the  successive  pro- 
pagation  of  light.    It  is  expressly  stated  by  Leibnitx  *,  Roemer 
in  his  letters  to  John  Bernouilli,  that  Hocmer  commu-  *  Miaet 
nicated  to  him  the  discovery  20  years  before  the  pub-  ^ 
lication  of  De  la  Hire's  work  j  but  still  we  have  no^^/' 
ground  for  believing  that  De  la  Hire  was  guihy  of  pla- 
giarism.    Roemcr*8  researches  were  not  published ;  and 
from  the  complete  discussion  which  the  subject  has  re- 
ceived from  the  French  philwopher,  it  is  not  unlikely 
that  he  had  the  merit  of  being  the  second  inventor. 
Even  Camus  t,  who  about  40  years  afterwards  gave  a  \  Court 
com^te  and  accurate  theory  of  the  teeth  of  wheels,  Matiun 
I  nnacquunted  with  the  pretensions  of  Boemer,  and  '*P^>  !• 


was 
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ascribes  the  discovery  to  De  la  Hire. 

18.  The  publication  of  Newton*s  Principia  contri-Dj,,^ 
bnted  greatly  to  the  progress  of  mechanics.    His  dis-  of  New 

coveries  concerning  tbe  curvilineal  motion  of  bodies, 
combined  with  the  theory  of  universal  gravitation,  ena- 
bled philosophers  to  apply  the  science-  of  mechanics  to 
tbe  [dienomena  of  the  heavens,  to  ascertain  the  law  of 
the  force  by  which  the  planets  are  held  in  their  orbits, 
and' to  compute  the  various  irregularities  in  the  solar 
^stcm,  which  arise  from  the  mutual  action  of  the  bo- 
dies which  compose  it.  The  Mecanique  Celeste  of  Ja 
Place  will  be  a  standing  monument  of  the  extension 
which  mechanics  has  received  from  the  theory  of  gravity. 
The  important  raeclianici^  principle  of  the  conservation 
of  the  nwtion  of  the 'centre  of  gravity  is  also  due  to 
Newtott.  He  has  demonstrated  in  his  IMncipia,  that 
the  state  of  the  centre  of  gravity  of  several  Iwdies,  whe- 
ther in  a  state  of  rest  or  motion,  is  not  affected  by  the 
reciprocal  action  of  these  bodies,  whatever  it  may  be,  so 
tl»t  the  centre  of  gravity  of  the  bodies  which  act  upon 
one  another,  either  by  the  intervention  of  levei-s,  or  by 
the  laws  of  attraction,  will  either  remain  at  rest,  or 
move  uniformly  in  a  right  line. 

19.  We  have  already  seen  that  the  principle  of  theprincipl 
conservation  of  active  forces  was  discovered  by  Huygens  tht  cons 
when  he  solved  the  problem  of  the  centre  of  oscillation,  wtion  o 
The  principle  alluded  to  consiats  in  this,  thai  in  all  ib^^^^f 
actions  of  bodies  upon  each  other,  whether  that  action  covered 
consists  in  the  percussion  of  elastic  bodies,  or  is  commu-Huyi£cni 
nicated  from  one  body  to  another  by  threads  or  inHexi- 

bte  rods,  the  sums  of  the  masses  multiplied  by  the  squares 
of  the  absidute  velocities  remain  always  the  some. 

This 
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l^(gry.  lUi  important  law  is  easily  deduclble  froin  tffo  simpler 
y  "J  laga  admitteil  in  ntecbaoics.    I.  That  ia  the  collision 
of  cbtatic  bodies^  tbeir  respective  Telocities  remain  the 
••me  after  impact  as  they  nere  before  it ;  and,  2.  That 
the  quantity  ofLnction,  or  the  jvoduct  of  the'  masses  of 
the  impin^ng  bodies,  mnltipUad  by  the  vdodty'  of  their 
centre  of  gravity,  ia  the  saihc  after  as  before  impact. 
The  principle  of  the  canservation  of  active  forces,  nas 
regarded  by  its  inventor  only  aa  a  simple  mechanical 
Rfaimil  theorem.    John  BernouilU,  Iioirever,  considered  it  as  a 
gatnlby  general  law  of -nature,  and  applied  it  to  the  fioliition  of 
IKaidBcr- several  problems  Mrhich  could  not  be  resolved  by  direct 
methods ;  but  hia  son  Daniel  deduced  from  it  the  laws 
of  the  motion  of  £uids  from  vessels,  a  subject  i^ich  had 
been  formerly  treated  in  a  wry  vagtie  mannei:.  He 
«  Sfnt.     aftenrards  rendered  the  principle  more  general  *,  and 
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Bfaoned  how  it  could  be  applied  to  the  motion  of  bodies 
tnfloenced  by  their  mutual  attractions,  or  solicited  to- 
wards fixed  centres  by  forces  proportional  to  any  func- 
tion of  the  distance. 

 20.  After  the  parallelogram  of  forces  bad  been  in- 

troduccd  into  status  by  Stevinus,  it  was  generally  ad- 
otkerphilo-  mttted  upon  the  same  demonstntion  which  was  given  for 
^^P^^^e-  the  composition  of  motion.   The  first  complete  demon- 
stratton  was  given  by  Daniel  Bemfwilli  in  die  Comnien'^ 
taries  of  Petersbui^h  for  1726,  independent  of  the  con- 
sidermtion  of  compound  motion,    lliis  demonstration, 
'  which  was  both  long  and  abstruse,  was  greatly  simpli- 
fied by  D'Alembert  in  the  Memoirs  of  the  Academy 
for  1769.    Fonseneix  and  Riccati  have  given  a  very 
ingenious  one  in  the  Memoirs  of  the  Academy  of  Turin 
for  1761.  Ulis  was  alao  improved  by  D'Alembert, 
who  gave  uiother  in  the  same  Memoirs,  and  a  third  in 
bis  Trat'ti  de  Hynamiqtie^  published  iu  1743-  DrRo- 
t6^.&a-  Insonf  has  cmnbined  tlie  demonstrations  of  Bemouilli 
gpctf  (      and  D'Alembert  with  one  by  Frisi,  and  prodnced  one 
tltat  is  more  expeditious  and  simple.    La  Place  baa 
'likewise  given  a  demonstration  nf  the  parallelogram  of 
ibrcea  in  his  Mccamque  Celeste, 

2t.  Aboot  the  heginntag  of  the  iSth  centnry,  the 
celebrated  dispute  about  the  measure  of  active  forces 
was  keenly  agitated  among  pbUosopbers.  The  first 
apark  of  this  war,  which  for  40  years  England  main- 
tained single-handed  against  all  the  genius  of  the  conti- 
nent, was  excited  by  Leibnitz.  In  the  Leipsic  acts 
for  16S6,  he  asserted  that  Descartes  was  mistaken  in 
making  tbe  force  of  bodies  proportional  to  their  simple 
velocity,  and  maintained  that  it  followed  the  ratio  of 
the  square  of  the  velocity.  He  shewed,  that  a  body, 
with  a  velocity  of  two  feet,  acquires  the  power  of  rai- 
sing itself  to  a  height  four  times  as  ^reat  as  that  to 
'wbicfa  a  body  could  rise  with  a  velocity  of  only  one 
foot ;  and  hence  he  concludes,  that  the  force  of  tfaat 
body  ia  as  the  square  of  its  velocity.  The  ahh£  de  Co- 
Uton,  a  zealoos  Cartesian,  allowed  tbe  premises  of 
Xfeibnitz,  but  denied  bis  conclusion.  Hie  body,  said 
he,  which'  moves  with  a  velocity  of  two  feet,  will  cer- 
tainly rise  to  quadruple  the  height  of  another  body  that 
has  only  tbe  velocity  of  one  foot;  but  it  will  take 
twice  the  time  to  rise  to  that  height,  and  a  quadruple 
effect,  in  a  double  time,  is  not  a  quadn^le  force,  but 
.  <MiIy  a  double  one.  The  theory  of  Leibnitz  was  sup- 
ported by  John  Bemouilli,  Herman,  Gravesende,  Mus- 
vbenbroeck,  Poleni,  Wolff,  and  Botfinger  \  and  the  opi- 
nJoo- of  Descartes  by  MachranB,  Stiriing,  Clarke,  Dc- 
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aagnUers,  and  bChefr  English  jJiihisophen.  The  qaes- 
tibri  was  at  hut  involved  in  metaphysical  r^oning;  and 
if  the  dispute  dfd  terminate  in  favour  of  either  party, 
the  English  philosophers  were  certainly  victorious.  It 
appears,  in  the  clearest  manner,  that  the  force  of  a 
moving  body,  indicated  b^the'  spice  which  it  describes, 
&  as  the  simjde  velocity,  if  we  consider  the  space  as  de- 
scribed in  a  determinate  time  \  hut  it  is  as  the  square  of 
tbe  velocity,  if  we  do  not  consider  the  time  in  which  tlie 
space  is  described.  The  question,  therefore,  comes  to 
be  this:  In  estimating  tlie  forces  of  bodies  in  motion, 
ought  we  to  take  time  into  consideration  P  If,  with  tbe 
followers  of  Leibnitz,  we  reject  this  element,  then  wk 
may  maintain  that  the  force  of  a  child  is  equal  to  that 
of  a  man  carryitig  a  load,  because  tbe  child  is  also  ca- 
pable of  carying  the  same  load,  though  in  small  parts 
and  in  a  greater  length  of  time. 

22.  In  1743,  D^AlembOTt  published  bis  Traill  deTi'Alcm- 
DynaTToque,  fotrnde'd  upon  a-  new  ]n-iociple  in  mecha-'*f'^'*P'^'** 
nics.   This  principle  was  first  employed  by  James  Ber-^*^^  '** 
nooilli  in  his  snlntion  of  the  problem  of  the  centre  of 
oscillation  ;  but  D'Alembert  had  the  honour  of  genera- 
lising it,  and  giving  it  all  that  simplicity  and  fertility 

of  vrhicii  it  wus  susceptible.  He  showed,  that  in  what- 
ever manner  the  bodies  of  one  «ystem  act  upon  another, 
their  motions  may  always  be  decomposed  into  two 
others  at  every  instant,  those  of  the  one  being  destroy- 
ed the  instant  following,  and  those  of  the  other  retain- 
ed, and  that  the  motions  retained  are  necessarily  known 
from  the  conditions  of  equilibrium  between  those  which 
are  destroyed.  This  principle  Is  evidently  a  conse- 
quence of  the  laws  of  motion  and  eqoilibrium,  and  has 
the  advantage  of  reducing  all  the  problems  of  dynamics 
to  pure  geometry  and  tne  priociples  of  statics.  By 
means' of  it  D'Alembert  has  resolved  a  number  of  beau- 
tiful problems  which  had  escaped  fais  predecessors,  and 
particularly  that  of  the  precession  of  tlie  equinoxes, 
which  bad  occupied  the  attention  of  Newton.  In  his 
Trmti  de  i)vJ>a«n2we,D*A]embert  has  likewise  reduced 
the  whole  of  mechanics  to  three  principles,  the  force  of 
inertia,  componnd  motion,  and  equilibnnm.j  and  has  il- 
lustrated his  views  on  thb  subject  by''lhat  {tfofound  and 
luminous  reasoning  which  characterises  all  his  writ- 
ings. 

23.  Another   general   principle  in  dynamics  ^rasEnler, 
about  this  time  discovered  separately  by  Euler,  Daniel  JJ^^' 
Bemouilli,  and  the  chevalier  D*Arcy,  and  received  the  j.^^y^^^ 
name  of  conservation  of  the  nvmtentum  of  rotatory  cowt  ibc 
motion.    According  to  the  two  first  phllosojAers,  the  funserra- 
principle  may  be  thus  defined :  In  the  motion  of  seve-  <*'' 

ral  bodies  round  a  fixed  centre,  tlie  sum  of  the  pi'^^octs^'^^^^ 
of  the  mass  of  each  body  multiplied  by  the  velocity  ofmotion. 
its  motion  round  the  centre,  and  by  its  distance  from 
that  centre.  Is  always  independent  of  the  mutual  action  t^^f. 
which  tiic  bodies  may  exert  upon  each  other,  and  al- 
ways preserves  Itself  the  same,  provided  the  bodies  are 
not  influenced  by  any  external  cause.  This  principle 
was  given  by  Daniel  BcmouittI  in  the  Memoirs  of  the 
Academy  of  Berlin  for  1746  ;  and  the  same  year  by 
Euler  in  tbe  first  volume  of  his  works.  They  were 
both  led  to  the  discovery,  while  investigating  tbe  mo- 
tion of  several  bodies  in  a  tube  of  a  given  form,  and 
which  can  only  tnm  round  a  fixed  point.  The  princi- 
ple discovered  by  the  chevalier  D'Arcy  was  given  In  a 
jnemoir  dated  X746,  and  published  in  the  Miemoirs  of 
Ga  the 
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the  Aca&mf  &r  1 747.  He  sbewed,  that  the  gam  of  the 
products  of  the  mass  of  each  bodjr  hy  the  area  which  ib 

radius  vector  descr^Jtes  round  a  fixed  point,  is  alwajrs 
proportional  to  the  tiroes.  The  identity  of  this  prioci- 
plei  which  is  a  general iiation  of  Newton's  theorem 
about  the  areas  described  by  the  planetary  hodies,  with 
that  of  Euler  and  .  Bcmouilli,  will  be  easdy  perceived, 
if  wc  consider  that  the  element  of  the  circular  arc,  di- 
vided by  the  element  of  the  time,  expresses  the  velocity 
of  circulation,  and  that  the  element  of  the  circular  arc, 
multiplied  by  the  distance  from  the  centre,  gives  the 
element  of  the  area  described  round  that  centre }  so 
that  the  principle  of  Euler  is  only  a  differential  cxpres- 
aioa  of  the  principle  of  D^Arcy,  which  he  i^terwmrds 
expressed  in  thb  lorm,  that  the  sum  of  the  products  of 
the  masses  of  each  body  by  their  volocities,  and  by  the 
perpendicalars  drawn  from  the  centre  to  their  lines  of 
direction,  is  a  constant  quantity. 

24.  The  principle  of  least  action,  which  was  first 
proposed  by  Alaupertuis  in  1 744,  consists  in  this,  that 
^^■^^ when  several  bodies,  acting  upon  one  another,  expcri- 
'  cnce  any  change  in  tlicir  motion,  this  change  is  always 
tnia.  sncfa,  that  the  quantity  of  action  (or  the  product  of  the 

mass  by  the  space  and  the  velocity)  employed  by  na- 
ture to  produce  it,  is  the  lc:i-st  possible.  From  this 
principle  Maupertuis  deduced  the  laws  of  the  rciltctinn 
and  refraction  of  light,  and  those  of  the  collision  of  bo- 
*  Mem.  A- Aie»* .  He  afterwards  extended  its  application  to  the 
laws  of  motion,  and  made  the  principle  so  general  as  to 
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comprehend  the  laws  of  equilibrium,  the  uniform  mo- 
tad.  £«r^Hition  of  the  centre  of  gravity  in  the  percussion  of  bodies. 
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und the  conservation  of  active  forces.  This  celebrated 
principle  was  attacked  by  Kot-nig,  professor  of  mathe- 
matics at  the  Hague,  in  the  Lcipsic  acts  for  1751, 
who  not  only  attempted  to  shew  it.s  fulnily,  hut  asserted 
that  Leibnitz  had  fint  described  it  in  1707  in  a  letter 
to  Herman.  The  paper  of  Kocnig  gave  rise  to  a  long 
and  violent  dispute  about  the  accuracy  of  the  principle, 
and  the  authenticity  of  the  letter  of  Leibnitz.  Tiic 
academy  of  Berlin  interftned  in  behalf  of  their  presi- 
dent, and  gave  importance  to  a  controversy  which 
was  too  personal  to  merit  the  attention  which  it  re- 
ceived. 

25.  In  his  TitxiU  des  Liopa'tnictrtes,  printed  at  Lan- 
sanne  in  1744,  Kulcr  extended  the  principle  of  least 
action,  and  shewed,  that  in  the  trajectories  dc&crihed 
by  means  of  central  forces,  the  integral  of  the  velocity, 
multiidied  hy  the  element  of  the  curve,  is  cither  a 
maximum  or  a  mnimum.'*''  This  remarkable  property, 
which  Euler  recognised  only  in  the  case  of  insulated 
bodies,  was  generalised  by  Lagrange  into  this  new 
principle,  "  that  ttic  sum  of  the  products  of  the  masses 
by  the  integrals  of  tbe  velocities,  multiplied  by  the  ele- 
ments of  the  spaces  described,  is  always  a  maximum  or 
a  minimum."  In  the  Memoirs  of  I'liriu,  Laurange  has 
employed  this  principle  to  resolve  several  difticult  pro- 
hteius  in  dynamics  j  and  he  has  shewnt,  that  when  it 
is  combined  with  the  conservation  of  active  forces,  and 
developed  according  to  the  rules  of  his  metliod  ef  varia- 
tions, it  furnishes  directly  all  the  equations  necessary  for 
the  solution  of  each  problem,  and  gives  rise  to  a  simple 
and  general  method  of  treating  the  various  problems 
concerning  the  motion  of  bodies. 

26.  An  important  di-sco^'ery  in  rotatory  motion,  was 
at  this  time  madp  hy  Froiviisor  Scgncr.    In  a  paper. 


entitled  S^peeimen  l%nruB  ZW^/timf ,  h<  demonstnted.  Hit 
that  if  a  body  of  any  form  or  magnitude,  afier  it  has 
received  rotatory  motions  in  all  directions,  be  left  en- 
tirely to  itself,  it  will  always  have  three  principal  axes 
of  rotation  ;  or,  in  ftther  words,  all  the  lotatory  motions 
>vith  which  it  is  affected,  may  be  reduced  to  three, 
which  are  performed  round  three  axes,  perpendicular  te 
each,  passing  through  the  centre  of  gravity  of  the  re- 
volving body,  and  preserving  the  same  pcmition  in  abso- 
lute space,  while  the  centre  of  gravity  is  cither  at  rest 
or  moving  uniformly  in  a  straight  line. 

27.  The  force  of  tonion  began  at  this  time  to  he  in-  Conl 
TCStlgated  by  Coulomb,  who  pul>lished  two  ingenious  intint 
papers  on  the  subject,  in  tbe  Memoirs  of  the  French 
Academy.   He  has  successfully  employed  tbis  principle 
ID  several  physical  researches,  but  particularly  in  deter- 
mining  the  law  of  magnetic  action,  and  in  finding  the 
laws  of  the  resistance  of  fluids  when  tbe  motions  are  ex- 
tremely slow  *.    It  was  by  means  of  an  elegant  experi-  *  M. 
ment  on  the  principle  01  tontion  that  Mr  Cavendish*''' 
determined  the  mutual  attraction  of  two  masses  of  lead,  '*''* 
and  thence  deduced  the  mean  density  of  the  earth.— 
We  arc  also  indebted  to  Coulomb  for  a  complete  set  of 
experiments  on  the  nature  and  effects  of  friction.  By 
employing  large  bodies  and  ponderous  weights,  and  and 
conducting  hts  experiments  on  a  large  scale,  be  has^''*! 
corrected  errors  which  necessarily  arose  from  the  limit- 
cd  experiments  of  preceding  writers  ^  he  has  brought 
to  light  many  new  and  interesting  facts,  and  confirmed 
others  which  had  hitherto  been  partially  established. 
Hie  most  curious  result  of  these  experiments  is  the  cf- 
fcct  of  time  in  increasing  the  friction  betneen  two  sur- 
faces.   In  some  cases  the  friction  reaches  its  maximum 
after  the  rubbing  surfaces  have  remained  in  contact  for 
one  minute ;  and  in  other  cases  five  or  six  days  were 
neccssarv  before  this  effect  was  produced.  The  inrreasc 

of  friction,  which  is  generated  by  prolonging  the  time 
of  contact.  Is  so  grcul,  that  a  body,  neighing  1650 
pounds,  ivas  moved  with  a  force  of  64  pounds  when 
hrst  laid  upon- the  rurrcMjionding  surface.  After  re- 
maining in  contact  for  the  space  of  three  seconds,  100 
pounds  nere  necessary  to  put  it  in  motion  ;  and  when 
the  time  was  prolongid  to  six  days,  it  could  scarcely  be 
moved  with  a  power  of  622  pounds'f.  f. 

28.  One  cf  the  most  important  treatises  on  the  sci-/>rv. 
ence  of  motion  is  the  Alechanics  of  the  celebrated  Eu-'"^ 
Icr,  published  in  1736.  It  contains  the  wlmle  theory  Woi 
of  rectilineal  and  cun'ilincal  motion  in  an  insulatedmcc 
body,  affected  hy  any  accelerating  forces,  either  in  va- 
cuo or  iit  a  resisting  medium.  He  uniformly  uses 
the  analytical  method,  and  has  employed  the  principle 

of  the  vis  inerU'it,  and  that  of  enmpnund  motion,  for 
putting  bis  problems  into  cquationn.    By  the  i  ts  iner- 
U'te^  motion  is  at  every  moment  of  time  rectilineal  andKul< 
uniform)  and  hy  the  prisciple  of  comfionnd  motion,  a^-uw 
body,  exposed  to  the  action  of  any  numluT  of  forces, 
tending  to  alter  the  quantity  and  tbe  direction  of  its 
motion,  will  move  in  such  a  direction  as  to  reach  the 
very  point  at  which  it  would  have  arrived,  had  it 
obeyed  successively  each  of  the  forces  which  act  upon 
it.~In  the  Mecanique  Aiialyli^tic  of  Lagrange,  pub- 
lished  in  1788,  all  the  mechanical  problems  are  ledn^ftivc 
ccd  to  general  fermolar,  which,  being  devt  loped,  fbr-  "iiu 
nishus  with  the  equations  that  are  itcf^essary  for  tbe  so-'-^ 
lutiou  of  each  problem  j  and  the  diflicrent  price  i  pics 
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X^nrj.  vliich  hftve  been  diseoTered  for  facilitating  the  solutions 
t»  t  '  of  mechaaical  qucitions,  are  hrougbt  under  one  point 
of  view,  and  their  connection  and  dependence  cleHrly 
pointed  out.  The  Architecture  Hi/i/ra-.-Uque,  by  M. 
Proay,  published  in  I7{)0,  and  the  }lt  ca>inpte  Philoso* 
phiquc^  of  the  same  author,  publislicd  in  1799*  con- 
tain all  the  late  improTcments  in  mecliaoicMf  and  a 
^^  ni  complete  view  both  of  the  theory  and  application  of 
ImfUfu.  that  scieiice.  The  first  these  works  is  intended 
chiefly  for  the  lue  of  the  engineer,  though  au  exten- 
sive acquaintance  with  the  higher  geometry  is  neces- 
sary for  perusing  it  irith  advantage-  His  Mecam'qiie 
Philosop/tique  is  a  prafound  work,  in  which,  without 
tlie  aid  of  a  single  diagram,  he  gives  all  the  forniulse, 
and  the  various  theorems  and  problems  which  belong  to 
the  sciences  of  mechanics  and  hydrodynamics,  flvery- 
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alternate  page  contaids  a' methodical  tabic  otthe  results  Theory, 
obtained  in  the  preceding  page,  the  deetcriptioa  of  tlic  '  v  ■' 
syinboht,  and  the  theorems,  problems,  and  fonnulx 
vhich  may  have  been  otitained.  The  Traili  tie  Me-, 
eaniquc  K/cnunlat'rc,  by  M.  Franceur,  pubtittlied  in  l802 
in  one  volume  octavo,  is  an  excellent  abridgement  of 
the  works  of  Prony,  and  is  intended  as  an  introduction 
to  the  Alecanique  Philosopkiquc  of  that  author,  to  the 
Micaniqifc  Aaaiytique  of  Lagrange,  and  to  tlie  Meca- 
nique  Celeste  of  Laplace.— None  of  time  itrorks  haye 
been  translated  into  Engli^  }  but  their  place  is  well 
supplied  by  a  Treatise  on  Mechanics  Theoreticai^  Prac- 
tica/,  and  Dt-scriptii.?,  by  Olinthus  Gregory,  A  M. 
published  in  1 806,  and  containing  a  complete  view  of 
the  latest  improvements,  both  in  the  theory  and  p:ac> 
tice  of  mechanics. 


PART  I.  THEORY  OF  MECHANICS. 


Otjfrtsof  29.  THE  theory  of  mechanics  properly  comprc- 
beads,  l.  Dynamics..  2.  The  motion  of  projettilea. 
**  3.  The  theory  of  simple  machines,  or  the  mechanical 
powers.  4.  The  theory  of  compound  machines,  and 
their  maximum  effects.  5.  The  doctrine  of  the  ccnti-c 
of  gravity.  6.  The  centra  of  oscillation,  gyration,  8e.c. 
7.  llie  collision  of  bodies.  8.  The  tbecvy  of  rotation. 
9.  The  theory  of  torsion.  10.  The  strength  of  materi- 
als ;  and^  11.  The  equilibrium  of  arches,  domc^. — The 
subjects  of  Dynamics,  Projectilks,  Rotation,  and 
Strength  of  Materials,  havisg  been  already  ably 
treated  by  Dr  Robison,  under  their  respective  heatis, 
we  shall  now  direct  the  attention  of  the  reader  to  the 
other  branches  of  theoretical  mechanics. 


Chap,  I.  On  Simple  MacktiteSf  or  the  Mec/anueal 
Pouters. 
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of  30.  The  simple  machines  have  been  generally  rec- 
koned six  in  number,  i.  The  lever}  2.  The  wheel  and 
l^^''  axle,  or  am  m  peritrockio  i  3.  -The  pulley  \  4.  The 
inclioed  plane  ;  ^.  The  wedge }  and,  6.  'Fhe  screw  : 
to  which  some  writers  on  mechaoics  have  added  the  ba- 
lance^ and  others  the  rope-macliine.  It  is  evident,  how- 
ever, that  alt  these  machines  may  he  reduced,  to  three, 
the  /ctYT,  the  inclined  plane^  and  the  ■  ropc-mac/unc. 
The  pulley^  and  the  wheel  and  or/c,  are  obviously  com- 
posed of  an  assemblage  of  levers  ;  the  baloTicc  is  a  lever 
with  equal  arms ;  the  wedge  is  composed  of  two  in- 
clined planes,  with  tlieir  bases  in  contact;  and  the 
screw  is  either  a  wedge  or  an  inclined  plane,  wrapped 
roand  a  cylinder. — Under  the  head  of  simple  machines, 
therefore,  we  cannot,  in  strict  propriety,  include  any 
of  the  mechanical  potvers,  excepting  the  lever,  the  in- 
clined plane,  and  the  rope-machine.  ■ 

Definitions. 

DcUtioas.  51.  Def.  I.  When  two  forces  act  against  each  other 
br  the  intervention  of  a  machine,  the  one  force  is  call- 
ed the  power,  and  the  other  the  tveigkt.  Tlie  nrig/tt 
is  the  resistance  to  lie  overcome,  or  the  elTcct  to  be  pro- 
duced. The  jfower  is  the  force,  .whether  animate  or. 
inanimate,  which  is  employed  to  overcome  that  resist- 
ance, or  to  produce  the  rcq^uired  effect* 


3  2.  Def.  2.  The  power  and  weight  are  said  to  ba- 
lance each  other,  or  to  be  in  equilibrio,  when  the  ef- 
fort of  the  one  to  produce  motion  in  one  direction,  is 
equal  to  the  effort  of  the  other  to  produce  motion  in 
the  opposite  direction  j — or  when  the  weight  opposes 
that  degree  of  resistance  which  is  precisely  required  ta 
destroy  the  Action  of  the  power. 

Sect.  I.  Oh  tXe  Lever,  ■ 

33.  Definitions..  A  lever  is  an  inflexible  bar  or  1^^^^*^ 
rod  moving  freely-' round  a  point,  called,  its- yu/crtim  or 

centre  of  tnotion.  - 

Levers  have  been  generally  divided  into  three  kinds.' 
In  ]ever»'of  the  first  kind  the  fulivum  is  situated  be- 
tween the  power  and  the  weight,  as  in  steelyards,  scis- 
sars,  pincers,  &c.  Levers  of  the  second  kind  have 
the  weiglit  between  the  power  and  the  fulcrum,  as  iir 
cutting  knives  fastened  at  the  point  of  the  blade,  anil 
in  the  oars  of  a  boat  where  the  water  is  regarded  as  the' 
fulcrum.  In  levers  of  the  third  kind,  the  power  is  be-* 
tween  the  weight  and  the  fulcrum,  as  in  tongii,  sheers 
for  sheep,  &.c.  The  bones  of  animals  arc  generally 
considered  as  levers  of  the  third  kind,  for  the  muscles, 
by  the  contraction  of  which  the  power  or  moving  force 
is  generated,  are  fixed  much  nearer  to  the  joints  or  fxn- 
tres  of  motion  than  the  centre  of  gravity  of  the  weight 
to-  be  raised.  On  this  subject,  see  Paley^s  Natural- 
Theology,  chap.  7.  &  8.  and  Borelli  de  MeUt  Am-* 
malivm.  ■ 

Axioms.  ■ 

34.  Axiom  i.  Equal  weights  acting  at  the  extremi^/^^"^] 
tics  of  equal  arms  of  a  straight  fcrer,  and  having  the 

lines  of  the  direction  in  toAich  they  act  at  equal  angles  to 
these  arms,  will  exert  the  same  e^i^rt  to  turn  the  lever 
round  its  fulcrvm.  This  axiom  has  been  generally  re- 
stricted to  the- particular  case  when  the  weights-act  per- 
pendicularly to  the  anns  of  the  lever ;  but  no  reason'' 
can  W  assigned  for  such  limitation.  Ilic  truth  in  the 
axiom  13  as  bclf-evident  when  the  angles  formed  by  the; 
arms  of  the  lever  and  the  direction  of  the  forces  ari;  80°, 
as  \i\xnu  they  are  90"!  for  ia  each  case  the  two  weights. 

exerC 


Digitized  by 


Google 


M  E  C  H  A  N  I  C  S. 


exert  tlwir  loflueiice  upon  Uie  lever  ii^  predselj  the 
same  circumstances. 

3  J.  Axiom  2.  If  two  equal  vcigAts  are  placed  at 
the  extremities  of  a  lever  stipported  by  two  fulcra  ;  and 
if  these  fulcra  are  at  equal  distances from  the  weights^  or 
tfic  extremities  of  tlie  lever  ;  the  pressure  upon  tite fulcra 
will  be  equal  to  t/u  sum  of  the  weights,  and  thepressiiri 
upoii  each  fulcrum  will  be  equal  to  one  of  the  weights. 
The  lever  bfihg  supposed  devoiil  of  weiglit,  it  is  ob- 
vious,  tbat  as  each  ftilcrum  is  similarly  situated  with  re- 
spect to  both  the  weighta,  the  pressure  upon  csicli  must 
be  equal '»  and  as  the  fulcra  support  both  the  equal 
weights,  the  pressure  upon  each  n^ost  be  equal  to  one  of 
the  veighti. 

Proposition  L 

36.  If  two  weights  or  forces  actii^  at  equal  angles 
upon  a  stnught  lever,  devoid  of  weight,  are  in 
equilibrio,  they  are  reciprocally  proportional  to 
their  distances  from  the  fulcrum. 


37.  Case  i.  When  the  weights  act  on  coutrary  sides 
of  the  fulcrum. 

TiJate  Let  AB  be  a  lever  devoid  of  weight,  and  let  it  be 
■-CCCXVL  supported  on  the  two  fulcra,  /"F,  situated  in  such  a 
manner  tbat  A /=/F  =  Ffi.  Then  if  two  equal 
weights  C,  D  of  one  pound  each  are  suspended  at  the 
extremities  A,  B,  so  as  to  act  in  the  directions  AC, 
BD,  making  the  angles  C  AB,DBA  equal,  these  iveights 
will  be  in  equilibno,  for  since  Afdz,  FB  (Axiom  i.) 

•  the  efibrt  of  the  wei^t  D  to  turn  the  lever  round  the 
fulcrum  F,  will  be  equal  to  the  effort  of  the  weight  C 
to  turn  it  round  the  fulcrum  f.  Now  (Axiom  2.)  the 
presstu-e  upon  the  fulcrum  /  is  equal  to  one  pound, 

-~  therefore  if  that  fulcrum  be  removed,  and  a  weight  £ 
of  one  pound  be  made  to  act  upward  at  tiie  point  F, 
the  weiglits  C  and  D  will  continue  in  equilibrio.  Then 
it  is  obvious  tbat  since  FB  =r  Y  f,  the  weight  £  of  one 
pound  acting  upwards  at  the  point  f  so  that  tbe  angle 
I)/*F=:DBA,  will  have  the  same  ciFect  as  an  equal 
might  acting  downwards  at  B.  By  removing  tbe 
"weight  £,  therefore,  and  suspending  its  equal  C  at  the 
extremity  B,  the  equilibrium  will  still  be  preserved. 
But  the  weights  D,  C,  suspended  at  B,  are  equal  to 
twopounds,  and  tbe  weight  C  is  only  one  pound ;  and 
as  FA  is  double  of  FB,  it  fdlowi  that  a  weight  of  two 
pounds,  placed  at  the  end  of  one  arm  of  a  lever,  will  be 
in  equilibrio  with  a  weight  of  one  pound  [daced  at 
twice  tbe  distance  of  the  former  from  the  fulcrum. 
But  2  :  1=2  I'*B  or  AF  :  FB,  that  is,  when  tbe  di- 
stances are  as  2  to  i,  an  equilibrium  takes  place  if 
the  weights  arc  reciprocally  proportional  to  these  di- 
stances. 

38.  Case  3.  When  weights  act  on  the  same  side  of 
.  tlic  fulcrum. 

Let  AB  be  a  lever  in  equilibrio  upon  tbe  ful- 
crum F,  and  let  FA  be  equal  to  FB,  consequently 
(Case  I.)  we  must  have  C=:D=i  pound.  Now  as  the 
fulcrum  Fsnjiports  a  weight  equal  to  C>f.D=  2  pounds, 
the  equilibnum  will  continue  if  a  weight  F.  of  two 
pounds  is  made  to  act  upwards  at  the  point  F,  for  in 
this  case  it  supplies  the  place  of  the  fulcrum.  It  is  ob- 
vious also  that  a  fulcrum  placed  at  A  or  B  will  supply 
■-the  place  oftfae  weight*  at  these  parts  without  afiei^g 
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the -equilibrium.  Let,  therefore,  tbe  wd|^t  0here-  •Oxatf. 
ftiovcd,  and  let  the  extremity  B  rest  upon  a  fulciiun ;  ^■■^y— ^ 
then  since  the  lever  is  in  equiKbrie,  we  have  a  weight 
E=C-f-D=:2  pounds  acting  at  F,  and  balanciog  a 
weight  C  of  one  pound  ac'.ing  at  A.'  But  2  :  i=AB  : 
FB,  conEiequoDtly  when  there  is  an  equilibrium  between 
two  weights  C,  1)  acting  at  the  dirtances  2  and  I  from 
the  fuU-rum,  and  on  tbe  same  side  of  the  fulcrum,  tbe 
weights  an;  reciprocstly  proportional  to  these  distances. 

59.  Again,  let  AB  be  the  same  lever  supported  by  Fig.  3. 
the  fulcra^,  F,  and  let  A/=FB  and /FsaFB.  Then 
if  two  weights  C,  D  of  one  pound  each  be  suspended 
at  tbe  extremities  A,  B,  they  will  be  in  eqniiibrio  as  be- 
fore. But  since  the  fulcnun  /*  supports  a  pre&surc  of 
one  pound  (Axiom  2-)*  the  equilibrium  wiU  still  con- 
tiiiutr  when  that  fulcrum  is  removed  and  a  wewht  of 
one  pound  mbde  to  act  in  a  contrary  directitm  fV  at 
tbe  jtoint  f,  80  that  tbe  an^!o  F ^F  may  be  equal  to 

DBA.  Now,  (Axiom  i.)  h  weight  £  of  one  pound 
acting  uiiward  at  f  will  be  in  equilibrio  with  a  weight 
£'  of  one  pound  acting  downwards  at/^;  Fybeing  equal 
to  Fff  and  therefore  by  removing  E  from  the  point  f 
and  substituting  £  at  the  point  f,  an  equilibrium  wul 
still  obtain.  Butsince  Fy^=2fB  a  weight  of  one  pound 
suspended  fromy  will  have  the  same  influence  in  tum- 

.  ing  the  lever  round  F  as  a  weight  of  two  ponnds  sus- 
pended at  B  (Case  2.).  Let  us  remove,  therefore,  the 
weight  £'  (romf,  and  substitute  a  weight  G=  2£',  so  as 
to  act  at  B.  Then  since  tfac  equilibrium  is  not  destroy- 
ed, we  have  a  weight  C  of  one  pound  acting  at  the  di- 
stance FA,  and  the  mights  D4-G=s3  pounds  acting  at 
the  disUnee  FB.  But  FAzrjFB  and  B+G=t3C, 
consequently  C  :  D-|-G=FB  :  FA :  That  is,  when  the 
distances  from  the  fulcrum  are  as  3  to  i,  and  when  an 
equilibrium  exists,  tbe  wei^ts  are  reciprocally  propor- 
tional to  these  distances. 

40.  By  making  FA  in  £g.  2.  equal  to  2FB  it  may  -pig. 
be  shewn,  as  in  Case  2.  that  tbe  weights  are  recipro- 
cally proportional  to  their  distances  from  the  fulcrum, 
when  they  act  on  the  same  side  of  the  fulcrum,  and  when 
the  distances  are  as  3  to  I. 

41.  In  the  same  way  the  dem<mstiation  may  be  ex-  Fig.  3. 
tended  to  any  commensurable  proportion  of  the  arms, 

by  making  £A  to  FB  in  tbat  proportion,  and  keeping 
/  A  always  equal  to  FB.  Hence  we  may  conclude  in 
general,  that  wlien  two  weights  acting  at  equal  angles 
upon  a  straight  lever  devoid  of  wei^t,  are  inequililvio, 
they  are  reciprocally  proportional  to  their  distances  from 
the  centre  of  motion.    Q.  £.  D. 

42.  Cor.  I.  If  two  weights  acting  at  equal  angles  CorolUnci 
upon  the  arms  of  a  straight  lever  devoid  of  might  are 
reciprocally  proportional  to  their  distances  from  the  ful- 
crum, they  will  be  in  equilibrio. 

For  if  an  equilibrium  does  not  take  place,  the  pro- 
portion of  the  weights  must  be  altered  to  procure  an 
equilibrium,  and  then,  contrary  to  tbe  jovposition,  the 
weij^ts  would  balance  each  other  when  they  are  not 
reciprocally  fvoportiiHuU  to  their  distances  from  tbe  ful- 
crum. . 

43.  Cor  2.  If  a  weight  W  be  supported  1^  ahori-Fig.  4. 
zottUl  lever  resting  on  the  fulcra  A,  B,  the  pressure  up- 
on A  is  to  the  pressure  upon  B  in  the  inverse  ratio 

their  distances  from  tbe  point  whoe  the  weight  is  sus- 
pended, tbat  is,  as  Bt  to  FA. 
For  if  we  suppose  B  to  be  the  fidcnnB,  and  if  removing 
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the  fulcrum  A,  tre  support  tbc  extremity  A  of  the  lever 
'  by  a  weight  £  equivalent  to  the  veiglit  sustained  fay 
die  falcrum  A,-aiid  acting  upwards  over  the  puUev 
then  the  weight  £  or  tlut  sostaiiied  by  A  :  AV=BF  : 
BA  (Prop.  I.)  i  and.if  we  concuive  A  to  be  the  &1- 
crum,  and  support  the  extremity  B  by  a  weight  F 
equal  to  that  wbidi  was  supported  by  the  fulcrum 
we  shall  have  the  weight  F  or  the  weight  sustained  by 
B  :  Wr:FB  :  FA.  Hence  €x  tequo  the  weight  sus- 
tained by  A  ia  to  the  weight  sustained  by  B  as  liF  is 
to  FA. 

44.  Cor.  3.  We  may  now  call  the  two  weights  P 
and  the  power  and  the  weight,  as  iii  fig.  j,  and 
since  P  :  WnFB  ;  FA,  we  have  (Gkometky,  Sect, 
iv.  Theor.  8,)  Pxf"A=Wxl''B,  when  an  equilibrium 
takes  place, 
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consequently  F= 


WxFB 


W= 


FA 


PxFA 
FB 


FB=r 


P 

PxFA 


W  * 

45.  Cor.  4.  We  have  already  seen  (Axiom  2.) 
that  when  the  power  and  the  weight  are  on  contrary 
sides  of  the  fulcrum,  the  pressure  upon  the  fulcrum  is 
equal  to  P+W  or  the  sum  of  the  weights;  but  it  is 
obvious  that  when  they  act  on  the  same  side  of  the  ful- 
crum, the  pressure  which  it  supports  will  be  P— W,  or 
the  dtfierence  of  their  weights. 

46.  Cor.  5.  If  a  welg^it  P  be  shifted  along  the  arm 
of  a  lever  AD,  the  weight  W,  which  it  is  capable  of 
balancing  at  A,  wilt  be  proportional  to  FA. 

When  die  wei^its  are  in  equtlibrio  (Cor.  3.) 
W  :  PssFA  :  FB,  or  by  alternation  W :  FArrP  :  FB, 
and  if  w  be  another  vdue  of  W  tuai/a  another  value 
of  FA,  we  shall  also  have  w :  o  =  FB  or  w.^  azs 
P  :  FB,  ctmseqnently  (Euclid,  Book  v.  Prop.  xi.  and 
XM.)  W  :  to=FA         that  is,  W  varies  as  FA. 

Cor.  6.  It  is  obvious  that  the  truths  in  the  preced- 
ing proposition  and  corollaries,  also  hold  when  the  lever 
has  the  form  repres^ted  in  fig.  6.  only  the  straight 
lines  AF,  FB  are  in  that  case  the  length  of  the  arm. 
Detcription  47*  CoR.  7.  Since  by  the  last  corollary  FA  :  J" azr 
of  the  st«cl-  W  :  «»,  it  ibtlows  that  in  the  lit/man  statera  or  steelyard^ 
jwd  or  tta-  ivhich  is  merely  a  lever  with  a  long  and  short  ami,  ha- 
ving a  weight  moveable  upon  the  long  one,  the  distances 
at  which  the  constant  weight  must  be  hung  are  as  the 
Fig-  7.  weights  suspended  from  the  shorter  arm.  The  steelyard 
is  represented  in  fig.  7.  where  AB  is  the  lever  with  un- 
equal arms  AF,  FB,  and  F  the  centre  of  motion.  The 
body  W,  whose  weight  is  to  be  ibund,  is  suspended  «t 
the  extremity  B  of  the  lever,  and  the  eoniitant  weight 
P  is  moved  siong  the  divided  arm  FB  till  an  equdi- 
brium  takes  place.  As  soon  as  this  happens,  the  num- 
ber placed  at  the  point  of  suspension  D,  indicates  the 
weight  of  the  body.  If  the  lever  is  devoid  of  "weight, 
it  is  obviouS'that  the  scale  KB  will  be  a  scale  of  equal 
parts  of  which  FB  is  the  unit,  and  that  the  weight  of 
the  body  W  will  be  always  equal  to  the  constant  weight 
P  multiplied  by  the  numlier  of  division^  between  P  and 
Y.  Thus  If  the  equilibrium  takes  place  when  P  is  pufl- 
pA  out  to  the  13  division,  we  shall  have  W=iz  P,  and 
■f  P=?  I  pound,  W—  1 2  pounds.    But  when  the  gravity 
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of  the  lever  is  coDSIderedj  idudh  must  be  done  in  the  TWy. 
real  steelyard,  ite  anus  are  generally  of  unequal  wei^t, '  v 
and  therefore  the  divisions  of  the  scale  must  :be  ascer- 
tained by  experiment  In  order  to  do  this,  remove  the 
wnght  P,  and  find  the  point  C,  at  which  a  weight  F 
equal  to  P  being  suspended,  will  keep  the  unequal  arms 
in  equtlibrio,  C  wilt  dien  be  the  point  at  which  the 
equal  divisions  must  commence.  For  when  W  and  P 
are  placed  upon  the  steelyard  and  are  in  equilibrio,  W 
balances  P  along  with  a  weight  which,  placed  at  D, 
ivould  support  P  placed  at  ;  Therefore  W  x  BF= 
P  X  DF+  Px  CF ;  but  P  X  DF^-P  x  CF=rPx  DC, 
consequentlyW  X  BF=P  x  DC,and(GEOMETRT,Sect. 
iv.  Theor.  8.)  W  ;  DCi=P :  BF.  By  Uking  diObrent 
values  of  the  variable  quantities  W  and  DC  as  w  and  . 
d  c,  we  shall  have  w  :  d  czzP  :  BF,  consequently 
(Eadid,  B.  V.  Prop.  xL  aud  xvi.)  W :  t^^DC  :  rfc, 
that  is,  the  weight  of  W  varies  as  DC,  and  there- 
fore the  divisions  must  commence  at  C.  If  the  arin  BF 
liad  been  heavier  than  FA,  which,  however,  can  scarce- 
ly happen  in  practice,  the  point  C  wouTd  have  been 
on  the  other  side  of  F.  In  censtrncting  steelyards^  , 
it  might  be  advisable  to  make  the  imeqnal  arms, 
balance  each  other  by  placing  a  weight  M  at  the 
extremity  of  the  lighter  arm,  in  which  case  the 
scale  will  begin  at  F.  In  the  Danish  and  Swedish  nankh  anjL 
steelyard  the  body  to  be  weighed  and  the  constant  Swedisb  • 
weight  are  fixed  at  the  extremities  of  the  stedyard,  but*'**'?*"^ 
the  point  of  suspension  or  centre  of  motion  F  moves 
along  the  lever  till  the  equilibrium  takes  place.  The 
point  F  then  indicates  the  weight  of  the  body  required. 
— There  are  some  steelyards  in  which  the  constant  weight 
is  fixed  to  tile  shorter  arm,  while  the  body  to  be  weigh- 
ed moves  upon  the  longer  arm.  The  method  of  divide 
ing  this  and  the  preceding  steelyard  may  be  aeen  in 
De  la  Hirers  TraiU  de  MecafittjfUCt  Prop>  36,  37,  38. 

Prop.  IT. 

48.  To  find  the  condition  of  Equilibrium  on  a 
straight  lever  when  its  gravity  is  taken  into  the 
account. 

49.  Let  us  suppose  the  lever  to  he  of  uniform  thick- 
ness and  density,  as  AB,  fig.  7.  and  let  It  be  suspended  I^.  S*  ' 
by  the  points  r,  d  to  another  lever  a  b,  considered  as 
without  weight,  so  that  a  cz^cjhif  di^zd  b.  Then  if  J" 
be  the  centre  of  motion  or  ^int  m  suapenaioo,  the  cy- 
linder A  B  will  be  in  equdibrio  j  for  the  weight  AB 
may  be  regarded  as  composed  of  a  number  of  pairs  of 
equal  weights,  equally  distant  from  die  centre  of  mo- 
^on.  For  the  same  reason,  if  we  ctmceive  die  cylinder 
to  be  cut  through  at  F  the  equilibrium  will  continue, 
r,  it  being  now  the  points  at  whicli  the  weigbto  AF, 
FB  act,  and  their  distances  cf^df  from  the  centre  of 
motion  being  equal.  Consequently  the  arms  AF,  FB 
have  the  same  energy  in  turning  the  lever  round ^as  if 
weights  equal  to  AF,  FB  were  suspended  at  the  distance 
of  their  middle  points  c,  d  from  the  fulcrum. 

Let  P  therefore,  in  fig.  5.  be  the  power,  W  the 
weight,  m  the  weight  of  the  arm  AF,  and  n  the  weight  f<|g, 
of  FB.  Tlicn  when  there  is  an  equilibrium  we  shall 
have  (Prt)p.L  Cor.  3.)  Px  AF-)-f«XiAF=zWx  FB 
+"  X  fFB  J  and  since  tlic  weight  m,  acting  at  half  the 
distance  AF  is  the  same,  as  half  the  weight  tn  acting  at 
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the  wLole  distance  AF,  vre'nuiy  substitute  fmxAF 
'  instead  of  m  x  i  AF,   and  the  equattoa  bec<Kaf» 
P+i^  X  AFnW+fn  X  FB.  Hence 
.W+f/  vFB 


At' 


V-\-in  X  AF 


FB 
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Hence  A  i\  X  l'w=BK  X  Fr,  and  AE  :  BK  or  P :  TV 
=Fii:F/JK    Q.E.I).  * 
53.  Cor.  I.  The  forces  P  and  W  arc  reciprocally  Coroll 
proportional  to  the  sines  of  the  anjiU-i  wliich  ihrir       ri^.  i 
rcctiona  make  with  the  arnis  of  the  lever,  for  F  m  U 
evidently  tlic  sine  of  tlie  ar.tjlc  FA      and  F  «  the  eiiw 
of  the  angle  FB  tt,  FA,  I'B  bririr  made  tite  radii 
therefore  P :  A\'=Sin.  FB  n  :  Sin.  FA  m,  or  P  :  W 


W=f»X2FB 


AF 


P+jJiXflFB 
'  FB 


.2V 


-2W 


Sin.  FA  m  '  .Sin.  Fit  «* 


Sli 


FA  :  rm  =  Rad. 


^.    _.          ,       _  FAxSin.FAm 
Sm.  FAiB,  wc  liave  1*  «=  } 


W+f«xFB 


FB :  Fn=Ilad. :  Sin.  FBn  ,«ehavc  Tmzs 


and  since 
FBxSin.FBff 


Had. 


liut  in  the  cajc  of  an  rquilihriam  P :  W=Fn  :  Ff»,  00a- 

,  „  „.  FBxSln.  FBii    FAxSin.  FAw 
Pcquentty  1'  :  \\ 


Prop.  lU. 

51.  If  two  forces  acting  in  any  ritrection,  and  in 
the  same  -plane,  upon  a  lever  of  any  form,  are 
in  equilibrio,  they  will  be  Teciprocally  propor- 
tional to  the  perpendiculars  let  fall  from  the 
fulcrum  upon  the  directions  in  which  diey  act. 

Plate  52.  Jjct  AFB  be  a  lever  of  any  form,  F  its  fulcrum, 
CCCXVn.  A,  B  the  poijite  to  which  the  forces,  or  the  power  P  and 
Tig.  I.  &  3.  weight  W,  are  applied,  and  AE,  BK.  the  directions  in 
which  these  forces  act.  Make  AE  to  PK  as  P  is  to 
W,  and  they  rtill  therefore  represent  the  fores  applied 
at  A  and  B,  Draw  AC  pcrpendicalar  to  AF  and 
EC  parallel  to  it,  and  complete  the  parallelogram 
ADEC.  In  tbe  same  way  form  the  parallelogram 
BGKH.  Produce  EA  and  KB  towards  m  and  n  if 
necessary,  and  let  fM  F  m,  F  n  perpendicular  to  AE, 
BK  produced.  Then  P-sbalt  be  to  W  as  Fn  is  to  Tm. 
By  the  resolution  of  forces  (Dynamics,  |  140.')  the 
force  AE  is  equivalent  to  forces  represented  by  AD  and 
AC,  and  acting  in  these  directions.  But  aa  AD  acts 
in  the  direction  of  the  arm  AF,  it  can  have  no  influ- 
ence in  turning  the  lever  round  F,  and  therefore  AC 
represents  the  portien  of  the  force  AD  which  contri- 
tmtes'to  produce  an  angular  motion  round  F.  In  the 
s\me  way  it  may  be  shewn  that  BG  is  the  part  of  the 
force  BK  which  tends  to  move  the  lever  round  F. 

*  Now  suppose  AF  produced  to  B,  FB  being  made  equal 

•  to  FB  and  B'G'=BG.  Then  hy  Prop.  I.  AC  :  B'G' 
t=FB'  :  FA;  but  by  Axiom  I.  the  eflort  of  BG  to 
torn  the  lever  round  F  is  equal  to  the  effort  of  the 
equal  force  B'G'  to  turn  the  lever  round  F ;  therefore 
AC  :  BG=rB  :  FA  and  AC  x  FA=BG  X  FB.  New 
the  triand^es  ACE,  AE  m  are  similar,  because  the 
angles  at  F  and  M  are  both  rigfit,  and  on  aceonnt  of 
the  parallels  DF,  AC,  MAC=ADF;  therefore  AC  : 
AE=F  m  :  FA,  and  AC  X  FA= AE  x  F  w.  For  the 
same  reason  in  the  similar  triangles  BGK,  BF«  ve 
have  BG  :  BK=F«  :  FB,  and  BKxr«=BGxFB. 

2 


ever  point  iii  the  directions  »mE,  «  K  they  are  applied, 
for  tlwr  perpendiculars  to  which  these  energies  are  .pro- 
portional remain  the  same.— The  truth  of  this  corollary 
has  been  assumed  as  an  axiom  by  some  writers  on  m&> 
chanirs,  who  Iiave  very  readily  deduced  from  it  the 
preceding  proposition.  But  it  is  very  obvious  that  the 
truth  aSHumed  as  celf-rvidi  nt  is  nearly  equivalent  to  the 
tnith  which  it  U  emphiyed  to  prove.  Those  who  have 
adopted  this  mode  oi'^  dt  monstration  iUuRtrate  their 
axiom  by  the  case  of  a  solid  Imdy  that  i:*  eitlier  pubhud 
in  one  direction  with  a  straight  rod,  or  drawn  by  a 
cnrd  i  in  both  of  which  cases  it  is  manifest  that  the 
effect  of  the  forec  employed  is  the  same,  at  whalcvet 
.jmrt  of  the  rod  or  string  it  is  applied  :  But  these  cases 
arc  completely  different  from  that  of  a  body  moving 
round  a  fixed  centre. 

55.  Cob.  3.  If  AE  and  BK  the  directions  in  which 
the  forees  P,  W  arc  exerted  be  produced  till  tlivy  meet 
at  L  }  and  if  from  the  fulcrum  £  the!  ine  FS  be  drawa 
parallel  to  the  direction  AL  of  one  force  till  it  meets  BL, 
the  direction  of  the  other }  then  LS,  SF  will  represent 
the  two  forees.  For  as  the  sides  of  any  triangle  are  as 
the  sines  of  the  opposite  angles  LS :  SKirsin.  LFS :  sin. 
FL^  ;  but  on  account  of  the  parallels  FS,  AL  the 
angle  LFS=FLA,  and  FL  heiug  radius  Fm  is  tlw 
sine  of  FLA  or  LFS,  and  F  n  the  sine  of  FLS,  there- 
fore by  substitution  LS  :  SF=Fffi  :  F/i,  that  is  as  the 
force  W  :  P. 

56.  Cor.  4.  If  several  forees  act  upon  a  lever,  and 
keep  it  in  equiHhrio,  the  siun  of  the  products  of  the 
forces  and  the  perpendiculars  from  the  fulcrum  to  the 
direction  of  the  different  forces  on  one  ^idc  is  equal  to 
the  sum  of  the  products  on  the  other.  For  since  the 
energy  of  each  foree  to  turn  the  lever  in  equal  to  the 
product  of  the  force  and  the  perpendicular  from  the 
fulcrum  on  the  line  of  its  direction  }  and  since  in  the 
case  of  an  equilibrium,  the  energy  of  all  the  forces  on 
one  side  of  the  fulcrum  must  be  equal  to  the  cncn^  of 
all  the  forees  on  the  other  side,  the  products  propor- 
tional to  their  energies  iaust  also  be  equal. 

57.  Cou.  5.  If  two  forees  act  in  a  parallel  direction 
upon  an  angular  lever  whose  fulcrum  is  its  angular 

point. 
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Thftny.  poiiit,  these  forces  wUl  be  in  equUibrio  when  s  line 
'  >  ■-'  drawn  Grom  tiae  tuicsnm  npoo  tbe  line  iriiicb  joins  the 
tw»  pnsU  «)iere  die  fi^ves  axe  appUedi  and  parallel  to 
die  itiiection  of  the  ibrces,  cuts  it  in  such  a  manner  that 
the  two  parts  are  xedpnmlly  .propaattonal  to  tbe  fiirc^ 
apj^ed. 

Wi§.  3.  Let  AFB  ke  the  aMiIar  lent-,  iHioae  fiilemm  is  F, 
and  let  the  ibrcea  P,  W  be  ^pUed  at  A  and  B  in  the 
pandlel  directitNDS  P  W  n  ;  then  if  the  line  FD,  pft- 
rallcl  to  P  in  or  W  cat  AB  in  such  a  manner  that 
DB  :  DA=P  L  W,  the  fonces  will  be  in  equilibrio, 
Draw  F  m  perpendicular  to  P  nt,  and  produce  it  to  n ) 
then  since  Am,  B  n  are  parallel,  m  n  will  also  be 

rrpendicular  to  B  n,  and  by  the  proposition  (Art.  51.) 
«  :  F  TO=P  :  W.    Now,  if  thioueh  F,  there  be 
4rawn     W  panllel  to  AB,  tdie  triaiM^es  F wtmf.  Tun* 
'  will  ibe  timiUir,  and  we  Aa3i  have  F« :  Fix=F  ft :  Fm', 
Wtfln  acoaantxif  dieparaUela  AB«  n/f^i  F*':  Fm' 
cDB  :  DA,  Iberefeiw  J>fi  :  OA»P  :  W. 
Vs-  4>  .      .58.  Cofa^  fi.    Let  CB  be  ^  :body  oioveablc  round 
ita  centie  ctf  gpravx^  F,  and  let  two  forces  P,  W  act 
iipott  it  at  the  Aoiots  A«  B  in  the^lane  AFB,  in  the 
directioBs  AF^  BW.;  theia  unce  this  body  niay  be  re- 
garded as  a.lever  whose  falcmm  hs  F,  the  rarecs  wiR  be 
in  equilibrio  when  P  :  WrzF  a  :  F  n>  the  perpendica- 
lan  .OQ  the  direotions  in  which  the  forces  act. 
Ifr  5*  59-  Cor.  7.    If  AB  be  an  inflexible  rod  moveable 

round  F  as  a  fulcrum,  and  acted  upon  by  two  forces 
P,  W  in  the  directions  A  m,  A  n,  these  forces  wIU  be 
in  equilibrio  when  they  are  to  one  another  as  the  per- 
pendiculars Fn,  Fm.— For 'by.^or.  2.  the  forces  may 
be  considered  as  applied  at  m  aiid  R,  and  m  Fn  may  be 
regarded  as  the  lever  'y  but  by  the  proposition  (Art.  51.) 
P:  AV=rFn  :  Fro;  Fm,  F»  being perpen^ulars  up- 
on A  tn,  A  i>. 

f^e,  60.  CoR.fi.    Let  I>E  be  a  heavy  wheel,  and  FG 

an  obstacle  over  which  it  is  to  be  moved,  by  a  force  P, 
acting  in  the  direction  AH.  Join  AF,  and  draw  F  «, 
Fa  peipcndicular  to  CA  and  AH.  The  weight  of  tbe 
wheel  is  evidently  the  wngkt  to  be  raised,  and  may  be 
represented  by  W  actaig  at  the  poiDt  A  in  tbe  veitical 
direction  AC.  We  may  now  consider  AF  as  a  lever 
whose  fulcrum  is  F,  and  by  cor.  7.  there  will  be  an 
equilibrium  when  F  :  Wrr  r« : Fffl.  Since  F  ro  re- 
preserfts  Ae  mechanical  energy  of;the  power  P  to  turn 
the  wheel  ronnd '  F,  it  is  obvious  that  when  FG  is 
eqnal  to  the  radius  (rf  the  wheel,  the  weight  P,  hew- 
ever  great,  has  no  power  to  move  it  ov«  the  obstade ; 
for  when  FG=AC,  F»i=o,  and  F  m  x  F=:o. 

y{g,  J,  6t.  Cor.  9.  If  a  man  be  placed  in  a  pair  ^scales 
hung  at  die  extremities  of  a  knrer,  and  is  in  equ9ibrio 
with  a  weight  in  the  opposite  scale,  then  if  -he  presses 
against  any  point  in  the  lever,  except  that  point  from 
TOiichthe  scale  is  suspeivied,  the  equilibrium  will  he 
destroyed.  Let  CB  he  the  lever  in  equilibrio^'  F  its 
fiitcnun,  and  let  the  scales  be  suspended  from  A  and  B, 
AP  being  the  scale  m  which  th«  man  is  placed..  Then 
if  he  presses  with  his  hand  or  with  a  rod  against  D,  a 
pmnt  Mcaser  Ae  centra'  than  A,  .tlid,soal«  9^1  Mke  tiie 
paaition  AP,  and  the  same  eflnit  will  be  psodaccd  aS 
if  AO  wMw  «  solid  aaass  acting  i4Mm -l^e  tover  io  the 
direction  of  gravity.  Consequently  if  V  p  he  drawn, 
perpendicular  from  the  point  P*  to  FC,  Fp  will  be  the 
lever  with  wJucli  the  man  w  the  scale  teods  to  turn 
the  levqr  ronnd  the  fulcrum ;  and  iu  F 11  is  greater  than 
VoL.XULParlL  t 


A  N  I  C  S. 

FA,  the  man  will  preponderate  Jn  the  same  way  it 
nniy  be  a^Hmn,  that  if  tbe  man  in  the  scale  AP  presses 
upwards  i^aiost  a  pouit  C,  more  remote  from  the  ful- 
crum than  A,  be  will  diminish  his  i-elative  weight,  and 
tbe  scale  V/  will  ^ponderate,  Uxe  m  this  ease  the  scale 
assumes  Uie  positioD  AP^,  and  becomes  the  lever 
hjr  which,  it  acts. 

.6a.  Cm.  xa    If  a  weight  \V  be  supported  by  an^-  >• 
inclined  lever  resting  on  the  fulcra  A,  B,  the  pressure 
iqMn  A  is  to  that  upon  B  inversely^  aa  A/  i»  to  J" 6, 
the  sectioDB  of  a  horizontal  line  by  the  vertical  direc- 
tion of  the  weight  W. 

Remove  the  fulcrum  A,  and  support  the  ex^mi^ 
A  by  a  weight  P,  equal  to  the  prctifcure  uptm  A ;  then 
B  being  the  centre  of  motion,  imA  m  n  being  drawn 
through  F  perpendicular  to  the  direction  of  the  forees 
AtUf  and  consequently  paraHel  to  A  ^  we  have 
(Art.  5!.)  P  ;  W=Fji  :  F  J»=/A  : /A,  that  is,  the 
pressure  upon  A  is  to  the  |veMnre  vf/au  B  inversely  as 
A/is  to  f6. 

Scholium. 

.  63.  Varioas  attempts  have  been  made  hy  difljbrent 
writers  m  mechanics  to  give  a  oonplete  and  saUsfiHS 
tary  deOKBstratioa  of  die  fimdameot^  propertf  of  the 
lever.    The  first  of  these  attempts  was  made  by  Archi- 
medes, mho  assumes  as  aft  auom,  that  if  two  equal  bo- 
dies be  jdaced  upon  a  lever,  they  will  have  the  same  in- 
Quence  in  giving  it  a  rotatory  motion  as  if  they  were 
both  placed  in  the  middle  part  between  them.  This 
truth,  however,  is  far  from  being  self-evident,  and  on 
this  acoount  Mr  Vince  *  has  completed  tbe  demmistra- « 
titos  by  mafcing  this  axiom  a  preliminai^  proposition.  Tram. 
The  demmistration  of  Galileo  f  is  both  »mple  and,  eIe-^794>  P- 3.v 
gant,  and  does  aol  seem  to  have  attracted  much  ^^^^*lt^^^^^ 
though  in  principle  it  is  exactly  the  same  as  that  otttratiimea 
Archimedes  oompieted  by  Mr  Vincc.    Galileo  8u&- Mathemat. 
ponds  a  aalid  <^laider  or  prism  from  a  lever  by  several'X^ul- 
tfatvads.   Vnien  the  lover  is  hung  by  its  oentic,  thel*-  9^ 
whole  is  in  eqailifario.    He  then  supposes  the  cylinder 
to  1>e  cut  into  two  wequal  parts,  which  from  their 
mode  of  suqiension  stiH  retain  tlieir  position,  and  then 
imagines  eat^  part  sf  the  cylinder  to  be  suspended  by 
its  centre  from  the  lever.    Here  then  we  have  tivo 
wnoqual  weights  banging  at  unequal  distances  from  the 
centre  of  suspension,  and  it  follows  from  the  construc- 
tiofl,  diat  tfa^e  weagbts  arc  in  the  reciprocal  nitio  of 
4ieir  distances  from  that  dentre.    Mr  Vince,  on  the 
•ther  hand,  emH<^  *  cylindfr  balanced  on  a  fulcrum. 
He  sui^osee  this  cylinder  divided  into  unequal  psrts, 
and  thus  condudes,  from  his  preliminary  proposition, 
that  these  naequal  parts  have  the  same  efiect  in  turmng 
the  Jever  as  if  the  wei^t  of  these  parts  was  placed  in 
their  centres ;  wluch  is  done  by  Galileo  1^  suspending 
Ami  from  tbair  centres.    From  this  the  fundamen- 
Ul  fwfvtj  of  die  lever  is  easily  deduced.— -The  next 
deraon^tratum  was  given  hy  Huygens,  who  assomes  as 
an  anoai,  that  if  any  wei^t  placed  upon  a  lever  is 
removed  to  a  greater  distance  from  the  fulcrum,  its  ef- 
fort to  ium  the  lever  will.be  increased.    This  axiom 
be  mifllA  haiw  demonstrated  thus,  and^his  demonstra- 
taiHS  would  have  been  compl^Viely  satisfactory,  though 
It  applies  only  to  casas  where  the  arms  of  the  lever 
are  conunensorable.   Let  AB  be  a  lever  with  equal  ctxxVL 
weights  C,  D,  supported  on  the  fulcra  /  F,  so  that   Tig.  i- 
H  ^  A/j= 

Digitized  by  VjOOgLC 


t 


MECHANIC  S. 


*  Aeeount 

ton't  Du- 
tmjtria. 

PUte 
CCCXVIL 
Kg.  9. 


t  See  ftlito 

PkiLTrans. 
vol  xciiL 
p.  113. 


A/=FB  ;  then,  ns  vas  sboirii  in  Prop.  I.  the  veights 
will  be  in  equil'ibrio,  aod  each  fulcrum  will  sappart 
a  wei^t  equal  to  C  or  D.  By  removing  tfa«  fulcrum 
the  weight  C  must  desceml,  as  the  equuibriam  is  de- 
stroyed by  a  weight  equal  to  C  actii^  at  J^f  therefore 
the  weight  C,  at  the  distance  AF,  has  a  greater  effect 
in  turning  the  lever  than  an  equal  weight  D  placed  at 
a  less  distance  FB.— In  Sir  Isaac  Newton^s  demonstra- 
tion, it  is  supposed  that  if  a  ^ven  ife^ht  act  in  any 
direction,  and  if  ieToral  xmdii  be  drawn  from  the  fal- 
cmm  to  the  line  of  direction,  the  effort  of  tint  weight 
to  torn  the  lever  will  be  the  same'to  whatever  of  these 
radii  it  is  applied.  It  appears,  however,  from  Art.  5^. 
that  this  principle  is  far  from  bein^  self-evident,  and 
therefore  the  demonstration  which  is  founded  upon  it 
cannot  be  admitted  as  satisfactory.  The  demonstratiwi 
given  by  Maclaurin  *  is  simple  and  convincing,  and  has 
been  highly  approved  of  by  Dr  T.  Young  and  other 
writers  on  mechanics,  though  it  extends  only  to  any 
commensurable  proportion  01  the  arms.  He  supposes 
the  lever  AB  with  equal  arms  to  be  in  eqmlibrio  upon 
the  fulcrum  F,  by  means  of  the  equal  forces  P,  W,  in 
which  case  the  folcmra  F  will  evidenthr  be  pressed 
dowii  with  a  weight  equal  to  a  P=P4.  w.  He  then 
substitutes,  instead  of  the  mi/^t  Pt  *  ^xed  <d»tftde  O, 
wUcb  will  not  destroy  the  eqi^briam,  and  amtiden  the 
Merum  at  ttiH  bakdvtitk  a  weight  equal  to  P+W. 
The  pvessure  on  F  being  ^erefott  cqoal  to  2  P  or 
F4-W,  a  weight  £  equal  to  3  P,  and  acting  upwards, 
IS  snhstituted  in  the  room  of  that  pressure,  so  that  Uie 
equilibrium  will  still  continue.  Here  then  we  have  a 
lever  AB  of  the  second  lund,  influenced  by  two  forces 
£  and  W  acting  at  diffierent  distances  from  the  fulcrum 
A}  and  since  £=2  P=l  W,  and  AB=:2AF,  we 
have  E  :  W=AB  :  AF,  which  expresses  the  funda- 
mental property  of  the  lever.  Without  objecting  to 
the  circumstance  that  this  demonstration  applies  only 
to  the  lever  of  the  second  kind,  we  may  be  idlowed  to 
observe,  that  it  involves  an  axiom  which  cannot  be 
called  self-evident.  It  it  certunly  manifest  that  when 
F  and  W  are  in  eqnililwio,  the  premire  apim  the  fnl- 
cmm  i»s2F=:P-|-W}  but  it  1^  no  means  fi^lowa  that 
this  presanre  rematoa  the  same  when  die  find  obstacle  O 
is  sabstitnted  in  the  room  bf  P.  On  the  eontrafy,  the 
axiom  assumed  is  a  result  of  the  proposition  which  it  is 
employed  to  prove,  or  rather  it  is  the  proposition  itself. 
For  if,  when  the  extremity  A  bears  against  the  ob- 
stacle O,  the  pressure  upon  F  is  equal  to  2  W,  the 
force  W  obviously  produces  a  pressure  =2W  at  half  the 
distance  AB,  which  is  the  property  to  be  demonstrated. 
—The  demonstrations  given  by  Mr  Landen  and  I>r 
HamikoQ,  the  former  m  his  Memoirs,  and  the  letter 
in  hiB  Essays  t,  though  in  a  great  measure  satisfactory, 
are  long  and  tedious.  In  the  demonstratim  of-Dr 
Hamilton,  be  employs  the  following  proposition :  that 
when  a  body  is  at  rest,  and  acted  upon  by  three  forces, 
they  will  be  to  me  another  as  the  three  sides  of  a  tri- 
angle parallel  to  the  direction  in  which  the  forces  act. 
^%en  dbe  three  forces  act  on  one  point  of  a  body,  the 
proposition  is  true,  but  it  is  not  applieable  to  the  case 
of  a  lever  where  the  forces  are  applied  to  three  different 
points,  and  at  all  events  the  demonstration  docs  not 
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hold  when  any  two  of  the  forces  act  in  parallel  direct 
.tions.  The  demonstration  which  we  have  given  in 
Prop.  I.  is  new,  and  diffucnt  from  any  that  have  been 
noticed.  The  truths  on  which  it  is  founded  are  per- 
tcctly  axiomatic ;  and  tlie  only  objection  to  which  it 
seems  liable  is,  that  the  demonstration  extends  only  to 
a  coromewmrate  proportion  of  the  arms  of  the  levers— 
An  analytical  demonstration  of  the  fbndamental '  pro* 
perty  of  the  lever  was  given  by  Fonceneix  in  the  Mis- 
cellan.  Jour.  tom.  ii.  p.  321.  which  was  afterwards  im- 
proved by  D*Alemb«rt  in  the  Mem.  de  I' Acad.  1769. 
p.  283. 

Prop.  IV. 


64.  When  several  levers  AB,  ai.Mfi,  whose  fulcra  Plate 
are  F,/,  ^,  are  so  combined  as  to  act  pcrpciuU- 
cuUrly  upon  each  other,  or  at  equal  angles ; . 

and  if  the  directions  in  which  the  power  and 
woght  are  ^plied,  be  also  perpendicular  to  the 
arms,  or  at  ue  same  angles  with  them  as  those 
at  which  the  levers  act  upon  each  other,  there 
is  an  equilibrium  when  F  :  "WsBFx^fxA^i 
AFx«/x«f. 

Let  M  be  the  force  which  is  exerted  by  the  first  le- 
ver AB  upon  the  second  a  6,  and  N  the  force  which  is 
exerted  by  the  second  lever  a  6  upon  the  third  « yS,  then 
by  Prop.  I. 

P  :  M=BF  :  AF 
M  ;  N=  4/  :  «/ 

Consequently  by  composition 

P  :  W=BFxA/X/8  4>  :  AFxa/X«f. 

Prop.  V. 

65.  To  explain  the  new  property  of  the  lerer  dis- 
covered by  M.  ^piaiu,  and  extended  by  Van 

Swinden. 

htt  AFB  be  any  lever  whose  fulcrum  is  F,  and  to.I%.  1, 
whose  extremities  A,  B  are  applied  the  forces  P,  W 
in  the  directions  AY,  BO.  Join  AB,  and  produce  it 
on  both  sides  towards  E  and  I.  Produce  also  the  linea 
YA,  VB  till  they  meet  iaH,  and  from  H,  dirongh  the 
fulcrum  F,  draw  HF  f,  dividia^  AB  into  two  parts  A^ 
B /.  Let  UM  be  a  line  given  in  position,  and  let  4 
reiffcsent  the  angles  which  the  direction  of  the  forces 
YA,  VB  make  with  that  line.  Let  YA  and  VB  like- 
wise represent  the  intensity  of  the  forces  F,  W,  and  let 
VA  be  resolved  into  AE  and  YF  ^  and  the  force  VH 
into  BI  and  VL— Then  the  lever  caaqot  be  ,ia  eqnUi- 
briun  till 


I.  EA  X/A-J-IB  x/B  is  a  maximum. 

IL  Or  putting  f  for  the  aaglea  &nned  hy  tbe  lines 
AB,  UT,  whtch  the  lever,  when  iii  equilibnA,  makea 
with  die  line  UM  given  m  poaitien,  thue  cawt  be  ut 
equilibrium  till 


'S'aDg.*xPxA/xCo8.«+Tang.?txWxB/xCos./i=WxB/xSini»— PxA/xSin.* 


XU.  And 
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•Z^ieorr.      in.  And  ptttthig.a,  6  bx  the  anm  AF|  BF,  and  m,  n  for  Uie  angles  EAB,  £BA,  there  caiinot  be  «n  egaiU-  Thewy. 
V      brium  unless  "■  "  »  - 
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T  W,  A  (Sin.  iSxCosTii— Sin.  wxCos-  i9)-"P.  n  (Sin.  wxCoa.  m — Sin,  mi X Co8.  «.) 

ang.  a  (Co8.  •xCos-w+'SiM-  »  X  Sin.  m) + W.6  (Cos.  /a  x  Cos.  fi  +  Sin.  fi  x  Sin.  w.)' 


As  the  demonstrations  of  these  dififerent  cases  are  far 
from  being  •lementaiy,  we  shall  only  refer  the  reader 
to  the  memoir  upon  this  subject  giwn  by  JEpinus  in 
the  Abti;  OmtnefU.  Petr^m/.  txum.  viii.  p.  271. 

Scholium. 

66.  This  property  the  lever  yns  only  considered 
by  ^pinns  in  die  case  of  a  rectilineal  lever  with  equal 
arms  ;  bat  was  extended  by  J.  H.  Van  Swinden.  When 
the  levw  is  rectilineal  awl  with  equal  arms,  we  have 
AY=TBssAJ=hf,  and  also  mszmszo,  so  that,  if  the 
last  fwmula  is  suited  to  these  CMiditioiu,  we  afaall  hftve 
the  formula  of  JEpinus. 

Prop.  VI. 

67.  If  a  pover  and  weight  acting  upon  the  arms 
of  any  lever  be  in  equtlibrio,  and  if  the  whole 
be  put  in  motion^  the  velocity  of  the  power  is  to 
the  velocity  of  the  weight  as  the  weight  is  to 
the  power. 

I<^,  ^  Let  AFB  be  any  lever  whose  fnlcnun  is  F,  and  let 
the  power  F  and  weif^t  W  be  allied  to  Us  extremi- 
ties A,  B^  ao  as  to'be  in  equilHirio.  Draw  F  mi,  F  a 
perpendicular  to.  AD,  B£.  the  directiwi  of  the  forces 
P,  W.  Then  suppose  an  uniform  angular  motion  to  be 
given  to  the  lever,  so  as  to  make  it  describe  the  small 
angle  AFA',  the  position  of  the  lever  will  now  be 
A'FB',  and  the  directions  of  the  forces,  P,  W  will  be 
A'I>,  B'£,  parallel  to  AD,  BE  respectively,  since  tho 
angle  A£F  is  exceedingly  small.  Join  AA',  BB',  and 
fnsn  A'  and  B'  draw  A'j,  perpendicular  to  AD 
and  BE.'  Now  it  is  obvious,  that  though  the  point  A 
has  moved  throu^  the  space  AA'  in  the  same  time 
that  the  point  B  has  described  the  space  BB',  yet  A  je 
is  the  space  described  by  A  in  the  direction  AD,  and 
B  a  tl^  space  described  by  B  in  the  direction  BE. 
For  if  we  suppose  a  plane  passing  through  A  at  rieht 
angles  \o  AD,  and  another  through  P  parallel  to  the 
former  ^ane,  it  is  manifest  that  A  x  measures  the  ap- 
primdi  of  the  point  A  to  the  plane  pasnng  through  P ; 
and  for  the  same  reason  B  as  measures  the  approach  of 
the  pomt  B  to  a  plane  passiog  through  W  at  right 
angles  to  WB.  Therefore  A  «,  B  s  represent  the. 
spaces  uniformly  and  simultaneously  described  by  the 
points  A,  B,  and  may  therefore  be  taken  to  denote  the 
velocities  of  ^bcse  points  (Dynamics,  <  14.)  j  conse- 
quently tbe  velocity  of  A  :  the  velocity  ofB=A  :  B  a. 
Now,  in  the  triwgles  Ax  A',  F  m  A,  the  exterior  an- 
gle X  AF=Am  F+«i  F,  A  (Euclid,  B.  I.  Prop.  32.) 
and  A'AF=A  nt  F,  because  AFA'  is  so  exceedingly 
small  that  A'A  is  sensibly  perpendicular  to  AF }  coDse- 
queotly  x  AA':=  AE  m :  and  as  the  angles  at  M  and  tn 
are  right,  the  triangles  A  j  A',  A  m  F  are'  similar 
(GEOMrrRr,  Theor.  XX.  Sect.  IV.). 

There&re,  A  x :  AA'=:F  m  :  FA,  and  in  tliu  similar 
triangles  AFA',  BFB'  AA' :  BB'=FA  :  FB,  and  in 
the  simihff  triangles  BB'»,  BF  n,  BB' :  Bscs  FB  :  F  n, 
therefore  bj  composition  we  have  A  ^ :  B  xssYm  :  Fni 


But  by  Proposition  II.  P  :  WrrFn  :  F»i,  consequent- 
ly Ax  :  Ba=:VV  :  P,  that  is,  the  velocity  of  the  power 
is  to  the  velocity  of  the  weight  as  the  weight  is  to  the 
power.    Q.  E.  D. 

68.  CoR.  Since  Ad*:  BsssW:  PwehaveAjTXP 
r=;B«xW,  that  is,  the  momenta  of  the  power  and 
weight  are  equal. 

Sect.  II.  On  tlu  IncUned  Plane, 

69.  Defixition.  An  intHnedjAme  ts  a  ^ane  sur-  Title 
fece  AB,  supported  at  any  angle  ABC  formed  wTthCCCXVm 
the  horizontal  plane  BC.    The  tnclinatwn  of  the  plane    ^'  ^' 
is  the  ao^le  which  one  line  in  the  plane  AB  forms  with 
another  in  the  horizontal  plane  BC,  both  these  lines 

being  at  right  angles  to  the  common  intersection  of  the 
two  planes.— The  line  BA  is  called  the  length  of  the 
jtlane,  AC  its  height^  and  BC  the  length  of  its  base. 

70.  In  order  to  understand  how  the  inclined  plane 
acts  as  a  mechanical  power,  let  us  suppose  it  necessary 
to  elevate  the  wight  D  from  C  to  A.  If  this  weight 
is.  lifted  by  the  arms  of  a  man  to  the  point  A,  he  must 
support  the  whole  of  the  load  ;  but  when  it  is  rolled  up 
the  indioed  plane,  a  considerable  part  of  its  weight  is' 
supported  upon  the  ^ane,  and  therefore  a  much  smaller 
force  is  ca^hle  of  rusing  it  to  A. 

Prop.  I. 

7 1 .  When  any  weight  W  is  kept  in  equilibrio  up- 
on an  inclined  plane  by  a  power  P,  the  power  is 
to  the  weight  as  the  sine  of  the  plane's  inclina- 
tion is  to  the  sine  of  the  angle  wnich  the  direc- 
tion of  the  power  makes  with  a  line  at  right 
angles  to  the  plane. 

Let  MN  be  the  inclined  plane,  NO  a  horizontal  Tig,  j. 
line,  and  MNO  the  inclination  of  the  plane,  and  let 
the  weight  W  be  sustained  upon  MN  by  means  of  the 
power  P  acting  in  the  direction  A£.  From  the  point 
A,  the  centre  of  gravity  of  the  weiriit,  draw  AB  per- 
pendicular to  the  horizontal  plane  ND,  and  AF  per- 
pendicular to  BCN  ;  pgrodnce  £A  till  it  meets  the  ^ane 
in  C,  and  from  the  point  F  where  the  bodv  touches  the 
plane  draw  Fm  at  rqjht  angles  to  AC,  and  Fn  at  ri^t 
angles  to  AB.  Then,  since  the  whole  body  may  be 
considered  as  collected  in  the  centre  of  gravity  A,  AB 
will  be  the  direction  in  which  it  tends  to  fall,  or  the  di- 
rection of  the  weif^tj  and  EA  is  the  direction  of  the 
power  J  but  AF  is  a  lever  whose  fulcrum  is  F,  and  sioceit 
is  acted  upon  by  two  forces  which  are  in  equilibrio,  we 
shall  have  (Art.  59.)  P :  W=;Fn :  F  m,  that  is,  as  the 
perpendiculars  drawn  from  the  fulcrum  to  the  direction 
in  which  the  forces  act.  Now  FA  being  radius,  Fn 
is  the  sine  of  the  angle  FAB,  and  F  m  is  the  sine  of 
the  angle  FAC ;  but  FAB  is  equal  to  MNO  the  angle 
of  the  planers  inclittation,  on  account  of  the  riglit  anefes 
at  F  and  B  and  the  vertical  angles  at  D  }  and  FAC  is 
the  angle  which  the  direction  of  the  power  nukes  with 
a  4ine  pefpeodicalar  to  the  plane  j  thenefoie  F  :  W 
Ha 


as 
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ts  tbe  sine  of  tbepUiie*ftinoliiatioB,  ist*  the  sine  ni  the    spherical  body  whieh  they  inppaA, 


anf^e  formed  by  Ute  directitm  of  the  power  with  a  line 
at  the  right  angles  to  the  plane. 

72.  Ck>R.  I.  When  the  power  acts  parallel'  to  the 
plane  in  the  directitm  A£',  P  is  to  W  as  EA  to  E  n, 
ibat  is,  as  radius  is  to  the  sine  of  the  planers  incUnationf 
or  on  account  of  the  nnular  trtangtcK  F  A  ra,  MNO,  as 
the  length  of  the  plane  is  to  ibt  height.  lu  this  ease 
the  power  acts  to  the  greatest  advanta^. 

73.  Cor.  2.  When  the  power  acts  in  a  vertical  line 
A 1,  F  m  becomes  equal  to  or  coincides  with  F  n,  and 

-  we  have  F :  W=F  n  :  F  n,  that  is,  the  power  in  this 
Case  sustains  the  whole  weight. 

74.  Cor.  3>  When  the  povrer  lads  parallel  to  the 
bascof  theplaneintbediKctien  AfffP:  WsFm:  F/* 
=Ffl:An. 

75.  Cor.  4.  When  the  power  acts  in  the  dizectioR 
Ac  ^  perpendicular  to  the  plane,  it  has  no  pow^  to 
resist  the  gravity  of  the  weight  i  for  the  perpei^cuIaT 
from  the  fulcrum  F,  to  which  its  energy  is  proportional, 
vanishes. 

76.  Con.  5.  Since  the  body  W  acts  upon  tlic  plane 
in  a  direction  AF  perpendicular  to  the  planers  surface, 
(for  its  force  downwards  may  bo  resolved  into  two,  one 
parallel  to  the  plane,  and  the  otiier  perpendicular  to  it),, 
and  since  the  rcactiou  of  the  plane  must  also  be  perpen- 
dicular to  its  surface  (Dynamics,  §  1^9.)^  that  is,  in 
the  direction  FA,  th.cn,  when  the  direction  of  the  power 
is  A  parallel  to  the  horizon,  the  power,  the  weighty 
and  the  pressure  upon  the  plane,  will  be  respcctivelyas 
the  heiffbt,  the  base,  and  the  length  of  the  plane.  The 
weight  tV  is  acted  upon  by  three  forces  >  by  its  own 
gravity  In  the  direction  A  n,  by  the  reaction  of  the 
plane  in  the  direction  AF,^  and  by  the  power  P  ia  the 
direction  AF.  Therefore,  since  thesd  forces  arc  in 
equilibriov  and  since  A/*  is  parallel  to  fiF,  and  F/  to 
A «,  the  three  sides  Ar,  Mf,  F wM  represent  tfie 
three  forces  (Dynamics,  8  144- )■  triangle 
AF /  is  sinulw  to  A  n  F,  tftat  is,  to  MNO,  fop  it  was 
already  shewn  that  the.  angle  a  AF  is  equal  to  MNO, 
therefore,  since  in  the  triangle  AY  J\  AF  represents 
the  pressure  on  the  plane,  A /the  weight  of  the  body, 
and  F /  the  energy  of  the  power,  these  magnitudes  will 
also  be  represented  in  the  similar  triangle  SlNO  by  the 
Bides  MN,  MO,  NO. 

77.  Cor.  6.  If  a  power  P  and  weight  W  are  in 
equilibrio  upon  two  inclined  planes,  AB,  AC }  P  ;  W= 
AS  :  AC.  Let  p  be  the  power,  which  acting  on  the 
waifi^t  W  in  a  ditection  parallel  to  the  plane  would 
keep  it  in  equiribrio,  then  we  have  p  1  W=:  AD  :  AC  } 
hut  sinw  the  string  is  equally  stretched  at  every  point, 
the  same  power  o  will  also  sustain  the  power  F,  conse- 
quently P  :  /)=  AB  :  Ad,  .and  by  composition  F :  W 


iAB:AC. 


Prop.  IT. 


78.  tf  a  spKerical  body  i»  supported'  upon  two  in- 
clined planesi  the  pieesures  upon  these  planes 
will  be  inTcrsely  as  the  sines  of  their  inclination^ 
while  the  absolute  wei^t  of  the  body  is  repte^ 
sented  by  the  sine  of  the  angle  fonncd  by  the 
two  planes. 

Let  AC,  BG  be  the  two  inclined  planes,  and  F  the 
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matter  being  supposed  to  be  collected  in  its  centre  <tf 
gravity  F,  its  tendency  downwards  will  be  in  the  ver- 
tical hue  FO.  The  reaction  of  the  planes  upon  F  is 
evidently  in  the  direction  MF,  NF  perpendicular  to 
the  surface  of  these  planes,  and  therefore  we  may  con- 
sider the  body  F  as  influenced  by  three  forces  acting  ia 
the  directions  FC,  FM,  FN  -j  but  these  forces  are  re- 
presented by  the  sides  of  the  triangle  ABC  perpendicu- 
lar to  their  directions,  (Dynamics^  ^  144-))  conse* 
qoently  the  absolute  weight  of  the  body  F,  the  pressure 
upon  the  plane  AC,  and  the  pressure  upon  the  |tlane 
BC,  are  lespeotively  afr  AB^  AC,  and  BC,  that  is,)aa 
the  sines  of  the  angles'  A€D,  ABC,  BAC«  br  in  werfl 
tiiangle  the  sides  are  as  the  sinea  of  the  oMwoiie  aii^M« 
or  to  express  iC  in  symholir  ^  bcsag  the  abmilMttt 
wei^t  of  the  body,  w  the  ^essme  on  and  10'  Aa 
piwsure  on  BC, 


w 


"W  :  U)  :  w'=:AB 
:  uZ—sin.  ACB 


AC  :  BC,  or 
sin.  ABC  :  sin.  BCA. 


but  on  accoutit  of  the  parallels  AB,  DF,  the  angle 
ABC=BCF,  and  BAC=ACD,  therefore  the  pnes- 
Burea  upon  the  planes  are  inversely  as  the  sioes  of  their 
inclination,  the  absolute  weight  of  the  body  beiug,  re- 
pr(!6ented  by  the  sine  of  the  angle  formed  by  the  sur- 
facca  «f  the  two  planes. 

79.  CoR.  t.  Since  the  two  sides  of  a  triangfai  arecwoQariH. 
greater  than  the  third,  the  sum  of  the  idative  weights 
supported  by  the  two  planes  is  greater  than;  the  absofote 

weight  of  the  body. 

80.  Coa.  2.  If  the  mclinatioB  s£  ewA  plane  is  60*** 
then  ACB  most  also  be  60°,  and  the  triangle  ABC 
equilateral,  canseqtientiy  the  preanm  upen  each  plane 
is  equal  to  the  abaotote  weight  of  the  body. 

81.  GoR.  3.  When  the  indiaatiw  «f  eadi  phuM 
mnreuises,  the  yresswe  wfakb  each  sastaUis  is  aln  in* 
creased-j  aad  when  their  incUnatten  damiaishcs  tiA  Ut 
^fnost  vanishes,  the  prcssore  upon'  each  plow  is  OM 
half  of  the  abaohgte  wog^i  of  the  body  F. 

Prop.  III. 


8a.  If  a  bodjris  raised  with  an  unHbrm  motion 
along  an  inclined  plane,  the  velocity  of  the 
power  is  to  the  velocity  of  the  wei^t  a*  the 

.  weight  is  to  the  power* 

Let  the  weight  Vf  be  drawn  nnifbrmly  ^  ^  t. 
cUned  plane  AB,  from  B  to  D,  by  aaowCr  whose  di-^' 
rectien  is  parallel  to  DH.  Upon  OB  describe  the 
drcle  BFEDN,  cutting  BC  in  E,  and  having  pnn 
dnced  HD  to  F,  join  FP,  FB,  FE,  and  draw  DC  pet- 
jpendicular  to  BD.  Now  the  angles  BFD,  BED  are 
right  (Geomjetrt,  Sect.  II.  Tlwor.  17.),  and  there- 
fere,  though  the  power  moves  through  a  ^>Bce  equal  to 
BD,  yet  its  velocity  in  the  direction  DH  is  measurtd 
by  the  space  FD  uniformly  described  j  and  for  the  same 
reason,  thou|^  the  wei^  W  describes  the  space  BD, 
yet  its  velocity  in  the  dnrection  in  which  it  acts,  dtat  is, 
m  a  vertical  direCtion,is  evidently  measured  by  the  space 
D£  uniformly  described.  Then  because  the  ttian^e 
DBE  is  equal  to  DFE,  (GioMJ!rrRT,8ect.II.  Theor. 
15.}  and  DBE=DCH,  (GEOMrniT,  Sect.  IV.  ITieor. 
23.)  and  FDEsDUC,  (GEOMTniT,  Sect  L  Theor. 

ar.) 
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3x0  Che  trisngles  DFE,  BHC  are  shnilar,  and  (Ge<k 
METRY,  Sect.  IV.  Theor.  20.)  DF:  DE=:DH  :  HC. 
Bet  DH  :  HC=8M.  DCH  :  sin.  HDC,  that  ia,  (art. 
71.)  DF  :  DE,  or  the  Telocity  of  the  power  to  die  ve- 
lecityoftbeweigbt,u  W  :  P.  Q.  £.  B. 

Scholium. 

83.  The  inditied  plane,  when  combined  witii  other 
nachinery,  is  often  of  great  use  in  the  elevation  of 
weights.  It  has  been  the  i^aien  of  amne  writers,  that 
themwe  matacm  oS  stene  wMcb  are  foundF  at  great  alti- 
tudee  m  the  splendid  nrnianwof  EnrptiiHi  ar^teeture, 
were  rused  upon  inclined  {danes  of*^  earth,  with  the  aid 
of  ether  mecbaoical  powers.  This  supposition,  faow- 
ever^  is  not  [nvbable,  as  tHe  immense  blocks  of  granite 
wiuch  compose  the  pyrsmiiib  of  Egypt  could  not  pos< 
siUy  haTe  been  raised  into  their  present  siteatioR  by 
any  combination  of  the  mechanical  powers'  with  which. 
we  are  acquainted.— The  inclined  plane  has  been  wry 
advantageously  employed  in  the  duke  of  Bridgewater's 
canal.  After  this  canal  has  ext»ded  40  miles  on  the 
same  level,  it  u  jeioed  to  a  subterraneous  navigatisD 
^out  13  miles  long  by  means  of  an  inclined  plue, 
and  this  subterraneous  portion  is  again  cnmeeted  by  an 
inclined  plane  with  another  subterraneous  portion  about 
J06  feet  above  it.  This  inclined  plane  is  a  stratum  of 
stone  which  slopes  one  fiiot  in  four,  and  is  about  453 
fiaet  Inng.  The  boats  «e  conveyed  from  one  portion 
ai  tfie  oumI  to  anotber  by  means  of  n  windlass,  so  Umt 
n  leaded  boat  desoendiag  along  the  plane  turns  the  asis 
ai  the  windlass,  and  mises  an  empty  boat«— A  pair  of 
stairs,  and  a  road  that  is  not  level,  may  be  legaraed  as 
HMlined  planes  j  sad  hence  it  is  a  matter  of  great  im- 
portance, in  carrying  a  road  to  the  top  of  a  hill,  to 
choose  sOch  a  line  that  the  declivity  may  be  the  least 
posaiUe.  The  additional  length,  wbieh,  in  order  to 
cflcct  this  purpose,  must  sometimes  be  given  to  the  line* 
ef  raMl,is  a  tnflii^ inconvenience,  when  compared with- 
Ihe  adeantnges  of  a  gentle  deolivi^. 

Sect.  III.  On  ike  Maehm*^ 

84.  BeFIKITIOK.  When  a  body  suspended  by  two 
mors  ropes,  is  sustained  by  jpowers  which  act  by  the 
assistance  of  these  ropes,  this  assemblage  nf  is 
called  a  npe  maehine. 

Prop.  I. 

85.  If  a  weight  is  an  equilibrium  witli  two  powers 
ac6ng  on  a  rope  machine^  diese  powers  are  in- 
venely  as  the  sines  of  the  angles  which  the 
ropes  form  with  the  direction  of  the  weight. 

I<et  the  weif^  W  be  suspended  by  the  point  B, 
where  the  ropes  AB,  BC  are  joined,  and  let  the 
powers  P,;»  acting  at  the  other  extremities  of  the  TOfe^ 
which  pass  over  the  pulleys  A,  C,  keep  this  weight  in 
eqnilibrio,  we  shaH-bave  F  :  y=%in.  CBD  :  sin.  ABD. 
Prodoee  WB  bo  F,  and  let  BD  represent  the  force 
■xerted  by  W  \  then  by  drawing  DE  parallel  to  AB, 
tbe  aides  of  the  triangle  BDE  will  represent  the  three 
iorces  by  which  tbe  point  B  is  solicited  (Dynamics, 
f  fer  AB,  CB  are  the  directions  of  the  forces 

P  nnd^.    We  have  tbetefbie  P  :  p=.SiS. :  B£ )  b«t 
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BE  :  BE— sin.  DBE  :  sin.  BDE,  an  J  on  account  of  TKeory. 

the  parallels  DE,  AB,  the  angle  BDE=ABD;  con-'  

sequentU  P  :  ^=810.  DBE  :  sin.  BDE. 

86.  Cor.  i.  When  the  line  joining  the  palteys  is 
horizrnfcal,  as  AC,  then  F :  p=FC  :  FA,  for  FC  and 
FA  are  evidently  tjie  sines  of  the  angles  DBE,  BDE. 

87.  CoR.  2.  Any  of  die  powers  is  tb  Uie  wei^t,  as 
the  sine  of  the  angle  which  die  other  makes  with  the 
direction  of  the  weight,  is  to  tbe  sine  of  the  an^es 
which  the  powers  make  with  one  another.  For  since 
DB  represents  the  weiriit,  and'  BE  the  power  P,  wb 
haveBE :  BD=sin.  BDE :  sin.  BED  j  but  on  account 
of  the  parallels  DE,  AB,  the  angle  BEB=ABC,  the 
angle  made  by  the  direetion  of  the  powers,  consequent- 
ly B£  :  BD,  Uiat  is,  ^  :  W=sim  ABF  :  sin.  ABC. 
In  the  same  way  it  m^  .be  shown  that  £  :  W:=sln.  • 
CBF  :  sin.  ABC.  Hence  we  have  V^p  :  W= 
sin.  CBF+sin.  ABF  :  sin.  ABC,  that  is  the  sum 
of  the  powers  is  to  the  weight,  as  tbe  sum  of  tbe 
sines  of  the  angles  whsch  the  powers  make  with  the 
direetion  of  tbe  weight  is  to  sine  of  Ae  sofj^  which 
tbe  powers  make  iritb  eae  anesbev.' 

S8.  Coa.  3^  The  two  powers  P,^  are  also  direcdy 
preportiond  to  the  cosecants  ei  the  a^gka  haraed  1^ 
the  diKCtiai  of  the  powers  wkh  tbe  diiection  of  tns 
weight.  For  sim:e  P  :  ^=sin.  DBE  :  sin.  BDE,  and 
1^  the  principles  of  trigonometry,  sin.  DBE :  sm.  DBiB 
=co8cc.  BDE  :  oosec  DBE,  we  have  P  :  p^odmc. 
ABF  :  cosec.  CBF.  ft  is  also  ebvisuB-that  P  :  as 
the  secants  of  the  angles  wlocfa  these  powers  fbnn  with 
die  horizon,  since  the  angles  wfaieh  they  make  with 
tbe  hortznu  are  the  complements  of  the  angles  whidi 
they  form  with  the  direction  ef  the  weif^,  and  the  ooae* 
cant  of.  any  ai^e  is  just  the  secant  of  its  c«npleaiB&t».~ 
therefore  P  :  jK^accBAF  :  see.  BCF. 

Chap.  IL  On  Compom^  Mathhus, 

89.  Defikition.  Compound  macbmes  sn  theae 
which  are  composed  of  two  or  mere  simple  macliine% 
either  of  the  same  or  of  diflerent  kinds.  Tbe  number 
of  compound  machines  is  untimitedj  but  dkose  which 
properly  belong  to  this  copter,  are,  I.  The  wheel  mid  . 
axle ;  2.  The  pulley  i  3.^  Tbe  we<i^e  ;  4>  The  screw  \ 
and,  5.  The  balance. 

Sect.  I.  On  the  Wheel  and  Ask.  ■ 

90;  The  whe^  and  aslct  or  the  axis  in^pecitirocbsisilg,  tOm- 
is  represented  In  fig.  9.  and  consists  ef  a  wheel  AB,  and 
cylinder  CD,  having  dto  same  axisi  and  moeing  upoK 
jnvots  E,  F,  plaoed  a*  the  extremity  of  the  cylinder. 
The  power  P  is  most  oommonljr  appUed  to  tbe  oircMS- 
fexanceof  the  wheel,  awl^acts  in  tbe  direction  of  the 
tangent,  while  the  weight  W  is  elevaUd  by  a 
whwb  omis  roond  the  cylinder  CD  M»a  ^^ane  perpen- 
dicular to  its  axiob — In  this  machuie  a  windi  nr  handle 
EH  is  sometimes  substituted  instead  of  tbe  wheel,  and 
semetimes  the  power  is  applied  to  the  leveis  S,  S  fixed 
in  the  periphery  of  the  wheel }  but  in  aU  these  forms' 
the  principle  of  the  machine  remains  unaltered.-~ 
That  tbe  wheel  and  axle  is  an  assemblage  of  levers  wll] 
be  obvious,  by  considering  that  the  very  same  elFect 
mold  be  Biodiued  if  a  mnaher  of  leveia  were  to  ra- 

diatr- 
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^  Theory,  diftte  firon  the  centre  C,  ud  if  a  rope  carrying  the 
"     V      power  P  were  to  pus  over  their  extrenitiei,  ud  extri- 
cate itself  from  the  descendli^  leven  when  they  come 
into  a  borizontal  position. 

91.  AziOH.  The  effect  of  the  power  to  ton  the  cy- 
linder round  its  axis,  ia  the  same  at  whatever  point  in 
the  axle  it  is  Eyed. 

Prop.  I. 

92.  In  the  whed  and  axle  the  power  and  weight 
will  be  in  equilibrium,  when  they  are  to  one 
another  reciprocally  as  the  ndii  01  the  circles 
to  which  they  are  applied,  or  when  die  power 
is  to  the  weight  as  the  .  radius  of  the  axle  is  to 
die  radius  oS  the  wheel. 

Be-  II.  Let  AD  he  a  section  of  the  wheel,  and  BE  a  sec- 
•tion  1^  tbe  axle  or  cylinder,  and  let  the  power  P  and 
weight  W  act  in  the  directions  AF,  WP,  tangents  to 
the  circumferencea  of  the  axle  and  wheel  in  the  points 
A,  B,  by  means  of  ropes  winding  round  these  circnm- 
ferences.  As  tbe  effect  is  tbe  same  accwding  to  the 
OjrnMM,  let  the  power  ud  weif^t  act  in  tbe  same  plane 
as  they  atmear  to  do  in  the  figure,  then  it  is  obvious 
that  tbe  effort  of  the  power  P  and  wei^  W  will  be 
tbe  same  as  if  they  were  snqiended  at  the  pmnts  A,  B( 
omsequeatly  the  madune  may  be  renrded  as  a  lever 
AFB,  whose  oentre  of  motion  is  F.  But  ance  the  di- 
rectiona  of  the  power  and  weight  make  equal  angles 
mrith  die  arms  m  the  lever,  we  have  (Art.  36.)  P  :  W 
c;FB  :  FA,  that  ia,  the  power  is  to  the  weight  as  the 
radios  of  the  axle  ia  to  the  radios  of  tbe  wheel. 

ConUaiics.  93.  Cor.  j.  If  the  power  and  weight  act  obliquely 
to  ue  arras  of  tbe  lever  in  tbe  directions  A  /},  B 
draw  F  m  F»  perpendicular  to  A  ^  and  B  and  as  in 
the  case  of  the  lever  (Art.  51.)  there  will  be  an  equili- 
brium when  P  :  W=zF  n  :  F  m.  Hence  the  tangential 
dirflctioii  is  the  moat  advantageous  one  in  which  the 
Miwer  can  be  applied,  for  FA  is  alwa^  greater  than 
¥  M,  and  the  least  advaata^ous  directim  in  which  the 
Avei^t  can  be  applied,  for  it  then  opposes  the  greatest 
resiatiUice  to  the  power. 

.  .94.  Cor.  2.  If  the  ^ane  of  the  wheel  is  inclined  to 
the  axle  at  any  an^e  x,  there  will  be  an  equilihrinm 
when  F  :  W=:semidiameter  of  the  axle  :  ain.  x. 

95.  Cor.  3.  "When  the  thickneas  of  the  ro|>e  is  of  a 
sensible  magnitude,  there  will  be  an  equilibrium  when 

.  the  power  is  to  tlte  weight  aa  tbe  sum  of  the  radius 
of  the  axle,  and  half  the  thickness  of  its  rope.  Is  to 
the  sum  of  the  radius  of  tbe  wheel  and  half  die  thick- 
ness of  its  rope )  that  is,  if  T  be  die  thickness  of  the 
rope  of  the  wheel,  and  /  the  thickness  of  the  rope  of  the 
iaxle,  there  will  be  an  eqniUbriom  when  P :  "WsFB-pf 
:  FA+iT. 

96.  Cor.  4.  If  a  number  of  wheels  and  axles  are  so 
combined  that  the  periphery  of  the  first  axle  may  act 
on  tbe  periphery  of  tbe  second  wheel,  either  by  means 
of  a  string  or  fay  teeth  fixed  in  the  peripheries  of  each, 
and  the  periphery  of  tbe  second  axle  on  the  periphery 
of  the  third  wheel,  there  will  be  an  eqnllibrmm  when 
the  power  ia  to  the  weight  as  the  product  of  the  radii 
of  all  the  axles  is  to  the  product  cf  the  radii  of  all  the 
wfaecla.   Tills  cQiolIary  may  be  demonstrated  by  the 

X 


sone  reasoning  iriiidi  is  used  in  Art.  63.  fur  the  com-  Theocy. 
binatioa  of  Levers.  *  "'v 

$t^.  Cor.  5.  In  a  combination  of  wheels,  where  the 
modoa  is  communicated  by  means  of  teeth,  the  axle  is 
called  the  pinion.  Since  the  teeth  therefore  must  be 
neariy  of  the  same  size,  hoth  in  the  wheel  and  piniou, 
the  number  of  teeth  in  each  will  be  aa  their  circum- 
ferenf^,  or  as  tbeir  radii ;  and  ixmsequently  in  tbe  com- 
binaUon  menUoned  In  the  preceding  corollary,  tbe 
power  will  be  to  the  weight,  in  tbe  case  of  an  equili- 
briam,  as  to  the  product  of  the  number  of  teeth  in  all 
tbe  pioiona  is  todmproductof  the  number  of  teeth  iu  all 
the  wheels. 

Prop.  II. 

98.  In  the  wheel  and  axle  the  velocity  of  the 
wnght  is  to  the  velocity  of  the  power  as  the 
power  is  to  the  weight. 

If  tbe  power  is  made  to  rise  through  a  space  equal  to 
the  circumference  of  tbe  i^eel,  tbe  wei^t  will  evi- 
dently describe  a  space  equal  to  tbe  circumference  of 
the  axle.  Hence,  calling  V  the  velocity  of  the  power, 
V  tbat  of  tbe  weight,  C  the  circomference  of  the  wbeel^ 
and  c  tbat  of  tbe  axle,  we  have  V  :  r=:C  ;  c.  But  by 
the  proposidon  P  :  W=c  :  C  tberefiMre  P  :  Wasv :  V. 

Scholium. 

99.  Tbe  construction  of  tbe  main-s^ing  box  of  tbe  On  the 
fusee  of  a  watch  round  which  the  chain  ia  coiled,  is  aftuec  oTa 
beautiful  illustradon  of  the  principle  of  the  wbed  and  watck. 
axle.   The  spring-box  may  be  considered  as  the  iriieel, 

and  the  fosee  the  axle  or  pinion  to  wfaidi  the  chain 
cMumiuucates  the  motion  of  the  box.  The  pown-ire- 
rides  in  the  spring  wmmd  round  an  axis  in  the  centre 
of  the  box,  and  the  weight  is  applied  to  the  lower  cir- 
cumference of  the  fiisee.  As  tbe  fbrce  of  tbe  spring  is 
greatest  when  it  is  newly  wonnd  up,  and  gradually  de- 
creases as  it  unwinds  itself,  it  ia  necessary  that  tbe  fusee 
should  have  difiereut  radii,  so  tbat  the  diain  may  act 
upon  the  smallest  part  of  the  fusee  when  ita  force  ia 
greatest,  and  upon  tbe  largest  part  of  the  fuace  when 
ita  force  ia  least,  for  the  equable  motion  of  the  watch 
requires  that  the  inequality  in  the  action  of  the  spring 
should  be  counteracted  so  as  to  produce  an  uniform  ef- 
fect In  order  to  accomplish  this,  the  general  outline 
of  the  surface  of  the  fiisee  must  be  an  Apollonian  hyper- 
bola, in  which  the  ordinates  are  inversely  as  their  re- 
spective absdsssc  For  further  iufwrnation  on  this  sub- 
ject, see  BecMerckes  As  Matiaaat.  par  M.  Parent^ 
tom.  ii.  p.  678. :  Traiti  ^Horl^^e^par  M,  Btrthoud, 
torn.  i.  cliap.  26. }  and  Traiti  de  Mecam'quc,  par  M,  de 
la  Hirgf  proph  72. 

Sect.  II.  Omhe  PuBey. 

100,  Definition. — ^The  pulley  is  a  machine  com- on  the 
posed  of  a  wheel  with  a  groove  in  ita  circumference,  pnUey. 
and  a  rope  which  passes  found  this  groove.    The  wheel 
moves  on  an  axis  whose  extremities  are  supported  on  a 
kind  of  frame  caDcd  the  block,  to  which  is  generally 
suspended  the  weight  to  he  raised.    A  system  of  pulleys 

is  called  a  muffie^  which  Is  cither  fixed  or  moveable  ac- 
cording as  the  block  which  contains  the  pull^  is  fixed 
w  moveable. 

Prop. 
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Prop.  I. 


Prop.  HI. 


1 0  r.  In  a  single  puHey,  or  system  of  pulleys  where 
die  different  portions  of  the  rope  are  parallel  to 
each  oUwr,  and  where  erne  extremity  of  it  is 
fixed,  there  is  an  equilibrium  when  the  power 
is  to  the  weight  as  unity  is  to  the  number  of 
the  pontons  of  the  rope  which  support  the 
weight. 

Sig.  IS.  103.  Case  i.  In  the  single  fixed  pulley  A  A  let  the 
power  P  and  weight  W  he  equal,  ami  act  against  each 
other  by  means  of  the  rape  PBAW,  passing  over  tbe 
pniley  AA  ^  then  it  is  obvious  that  whatever  force  is 
exerted  by  P  in  the  direction  P  B  A,  the  same  force 
must  be  exerted  in  the  opposite  direction  WBA,  con- 
sequently these  equal  and  oppoMte  forces  must  be  in 
cqoilibrio ;  and  as  the  wei^t  is  supported  only  by  one 
rope,  tbe  pwpoutioa  is  demomtratcd,  forP:  W=i :  i. 

Fi^.  13.  X03.  Cask  3.  In  tbe  single  moveable  pniley,  where 
tbe  rope,  bitened  at  H,  goes  beneath  the  nrovcable  puUey 
D  mud  ever  tbe  fixed  pulley  C,  the  weight  to  be  raised 
is  suspended  from  tbe  centre  of  the  puller  D  by  tbe 
bloek  p,  and  tbe  power  is  applied  at  P  in  tlie  direction 
PE.  Now  it  is  evident  that  the  portions  CF  /»,  HGD 
of  the  rope  sustain  the  wei^t  W,  and  as  they  are 
equally  stretched  in  every  point,  each  must  sustain  one 
hilf  of  but  (  Case  i.)  in  the  single  pniley  C  tbe 
nmo  CEP  sustains  a  weight  equal  to  what  the  rope 
CF  p  sustains ;  that  is,  it  sustains  one-b^f  of  W.  Con- 
sequently Frrf  W,  or  WzsaP,  ^eo  there  is  au  equN 
libriom ;  and  since  the  weight  W  is  supported  by  two 
strings,  we  have  P  :  Wm  :  2. 
Fig.  14. 15.  X04.  Case  3.  When  the  same  rope  passes  round  a 
number  of  ptdtcys,  the  ropes  which  support  the  weight  W 
are  evUendy  equally  stretdied  in  every  part,  and  tbere- 
fitre  eaeh  in  diem  sustains  the  same  weight.  Conse- 
quently if  there  be  Ins  ropes  supporting  tbe  weight, 
each  Bostaius  -nith  part  of  the  weight,  and  tberenre 
Prr-iVW,  or  W=:ioP,  which  gives  m  P:  W=ri :  10. 
— The  pulley  in  fig.  15.  is  the  patent  pulley  invented 
by  Mr  White,  in  which  tbe  lateral  fiietimt  andabaluag 
BMtieD  H  ooosiderably  reoMwed. 

Prop.  U. 

J  05.  In  a  system  of  n  moreabte  pulleys  suspended 
by  separate  and  parallel  ropes,  there  is  an  equi- 
librium when  P  :  W=  i  :  a"  j  that  is,  if  there  are 
4  pulleys  11=4,  and  P  :  W=i  :  2X2x2X2»  or 

Vt^  17.  Tlus  ^stem  is  lepresented  u  fig.  17.  where  the  rope 
which  carries  the  power  P  passes  over  the  fixed  pulley 
Ji/tf  ud  beneath  tbe  moveable  pniley  A,  to  tbe  hook  £ 
where  it  is  fixed.  Another  rope  fixed  at  A  passes  over 
B  and  is  fixed  at  F,,  and  so  on  with  the  lesL  Tlien  by 
Art.  103. 

P  :  tbe  weight  at'A=x  :  2 
The  weight  at  A  :  the  weight  at  B=x  :  a 
The  weight  at  B  :  the  weight  at  C=i :  2 
The  weight  at  C  :  tbe  wei^t  atO  or  W=i :  2}  and 
tberefim  by  composition 

P  :  W=i  :  axaX2xIorP  :  W=i  :  16.  Q.  E. 


106.  In  a  system  of  moveable  pulleys  whose  num- 
ber is  ft,  suspended  by  separate  and  parallel 
ropes,  whose  extremities  ate  fixed  to  the  weight 
W,there  is  an  equitibriunt  when  P  :  W  :  i  :  2' 
— I. 

In  this  systemof  pulleys,  tbe  rope  which  sustains  the  Tig.  iS. 
power  P  passer  over  the  puUey  C,  and  is  fixed  to  tbe 
weight  at  D.  Another  rope  attached  to  the  pulley  C 
passes  over  the  pull^  B  and  is  fixed  to  tbe  weight  at 
E,  and  a  third  rope  fastened  to  B  passes  over  A  and  is 
fixed  at  F.  Then  it  is  manifest  that  the  rope  CD 
sustains  a  wei^  equal  to  P }  and  since  tbe  pulley  C  is- 
pulled  ^nmwara  with  a  weight  equal  to  2  P,  the  rope 
BC  must  support  a  weight  equal  to  2  P,  and  Uie  rape  R 
tbe  same  weight  j  consequently  the  rope  AB  sustains 
4  P.  The  whole  weight  therefore  is  P+2P+4P; 
aud  hence  P ;  W=P  :  P+2P+4P,  or  P :  W=i :  » 
+2+4.  &e.  t»  ft  temis,  w  that  P  ;  W=z  :  2*— i. 

Phot.  IV. 

107.  In  the  system  of  pulleys  represented  inFig.  19^ 
fig.  19.  and  called  a  Spanish  barton,  in  which 

two  pulleys  are  supported  by  one  rope,  dure  is 
an  equilibrium  when  P  :  W=:  1:4. 

In  this  combination  of  pulleys,  the  rope  AB  which 
supports  the  power  P  passes  over  the  moveable  pulley 
A,  and  beneath  C  towards  H,  where  it  is  fixed.  Ano- 
ther rope,  attached  to  the  pulley  A,  passes  over  the  fixed 
pulley  B,  and  is  fastened  at  £  to  tbe  pulley  C,  whidt 
supports  tbe  weight  W.  Then,  since  the  rope  AP  sup- 
ports I  pound,  the  rope  AC  also  supports  i  pounds 
and  therefore  the  pulley  A,  or  the  rope  BA,  is  pulled 
down  with  a  force  of  2  pounds.  But  the  rope  BD£ 
is  ^ually  stretched  with  BA,  consequently  the  poUey. 
C,  to  which  D£  is  attached,  is  pull^  vmruds  with  a 
fiirce  of  2  pounds.  Now  the  rope  AC  supporting  t 
pound,  the  rope  GH  must  likewise  su^ort  i  pounds 
consequently,  since  D£  sustains  2  ponnds,  AC  i  pound, 
and  HG  1  pound,  iImt  will  together  snstaia  w=4, 
peunds,  and  therefore  r  :  Wsx  .-4. 

Prop.V. 

X08.  In  the  system  of  ptiUeys  represented  in  fig.K|.io.. 
20.  called  a  Spanish  barton,  where  two  puUejr 
are  supported  by  one  rope,  there  is  an  equili* 
brium  when  P  :  Wz:  1:5. 

In  this  sfstem  tbe  rope  PB  passes  over  B-raud 
and  is  fixed  at  £.  Another  rope  atta^ed  to  B  panes 
raoad  AF  and  is  fixed  at  I  to  tha  wlky  CD,  which 
cairies  the  weight  W.  Now  tbe  rope  BP  bei^  stretched 
with  *  force  of  X  poond^  tfao  vopes  BGC,  CDE  are 
also  stretched  wUh  a  force  of  x  pound  eadb,  and  tbe 
pulley  CD  is  pulled  upwards  with  a  force  of  2- pounds. 
But  since  tbe  three  ropes  BP,  £D,  and  GC,  are  each 
stretched  with  a  force  of  i  ponod;  the  pulley  B  and  the 
nqicBA,  upon  which  they  sJI  act  in  one  directiim,  must* 
be  pulled  down  with  a  force  of  3  pounds.  Now  the 
rope  FX  is  equally  stretched  with  BA,  consequently  it 
will  draw  dw  pid'ley  CD  upwards  with  a  force  of  5 

G pounds,, 
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Theovr.  pounds,  luid  since  it  is  'drawn  upwards  hj  tlie  ropes 
»      CG,  DF,  with  a  force  of  two  pounds,  the  whole  force 


FUte 
CCCXDC 


tig-  *• 


will  suBtain  W=5  pounds  }  but  this  force  of  5  pounds 
is  hy  the  hypothesis  in  equiUbno  with  F  i  pound, 
-nHUa^ueotly  F  :  Ws:!  :  5. 

Top.  'When  the  ropes  are  not  parallel,  and  when 
two  powers  are  in  equiUbrio  widi  a  weight  by 
-means  of  a  pulley,  and  have  tfaetr  directions  at 
■equal  angles  to  the  direction  of  the  weight, 
each  of  these  powers  is  to  the  weisht  as  the 
radius  of  the  pidley  is  to  the  chord  of  tJiat  por- 
tion of  the  pulley's  circumference  with  w)uch 
the  rope  is  in  contact. 

I<et  the  weight  W  suspended  firom  C  be  sustained  in 
vquilibrio  by  two  powers,  F,  />,  which  act  by  a  rope 
FCF£^  passing  over  the  pulley  CHEF,  and  touching 
the  arch  CF£  of  its  circamference.  Then  since  the 
angles  FWD,  pV/JH  are  equal,  and  (he  powers  F,  p  in 
equilibrio,  F  most  be  equal  to  p ;  and  making  WA 
sWB,  and  drawing  AI  parallel  to  FW,  and  BI  pa- 
ndlel  to  ^"W  •,  WB,  BI,  Wt  will  respectively  repre- 
aent'Ae'loKes  P,;>,  W  or  F  :  /> :  W=rWB  :  m  :  WI, 
3)YKA«as,  Art.  144.  Now  the  triangles  WBI,  BDE 
having  their  respcctives  -sides  at  right  angles  to  each 
other,  are  similar;  consequently  WB  :  BI  :  \VI=CD  : 
DE  :  EC,  that  is,  F  :  ^  :  WzrCD  :  DE  :  EC  ;  but 
CD,  D£  are  equal  to  radius,  and  EC  is  oliviously  the 
chord  of  the  arch  CF£,  therefore  F  :  W  or  :  tV  as 
radius  is  to  the  chord  of  the  arch  with  which  the  rope  is 
in  contact. 

110.  CoR.  I.  Any  of  the  powers  is  also  to  the 
weight  as  radius  is  to  twice  the  cosine  of  the  angle 
wHich  either  rope  makes  with  the  direction  of  the 
weight.  For  since  CG  is  the  cosine  of  DOG,  and  nince 
•CE  is  double  of  CG,  C£  is  equal  to  3  cosine  DCG 
=a  Cos.  PWDi  but  F  :  W=CD  :  CE,  hence  we  have 
by  snbsthating  the  preceding  value  of  CE,  P :  W=CD 
or  radius  :  2  Cos.  FWD. 

Scholium. 

111.  By  means  of  this  proposition  and  corollary,  the 
proportion  between  the  powers  and  the  weight  in  the 
various  systems  of  pulleys,  represented  in  bg.  la,  13, 
14,  15,  i<5,  17,  a%,  lOf  20.  when  the  ropes  are  not 
paralkl,  mi^  be  easily  hnmd. 

Fifcop.  vn. 

112.  In  a  system  of  moveable  pulleys,  where  each 
has  a  separate  rope,  and  where  the  ropes  are 
not  parallel,  there  is  an  equilibrium  when  the 
power  is  to  the  weight  as  radius  is  to  die  connes 
of  half  the  angles  made  by  the  rope  of  each 
pidtey,  multiplied  into  that  power  of  i  whose 
exponent  is  the  number  of  puHeys. 

lict  the  power  P  sustain  the  weight  W  by  means  of 
the  pulleys  A,  B,  C;  let  F,_p,ir  be  the  different  powers 
which  support  the  puUeys,  A,  B,  C,  and  let  MAP, 
NBA,  RCB  be  the  nnglM  formed  by  the  ropes.  Then, 
•  V  ^«  last  proposition, 

2 


F  :ji=rad. :  9  cos.  MAP 
p  :  «=rad. :  2  cos.  NBA 

w;  \V=:rad.:  2  cos.  RCB,  consequents 


P:  W=rad.:  acos.  MAFx3cos.NBAX2co8.KCB, 
or,  ndiieh  is  the  sanK  liung. 


F:  Wzrrad.:  2X2X2  X  MS.  MAF  X  cos.  NBA  X 
COS.  RCB. 

Prof.  VIII. 

113.  In  a  ungle  pulley,  or  in  a  combimttioa  of 
pulleys,  the  velocity  of  the  power  is  to  the  ve- 
locity of  the  w«^  as  the  we^^t  is  to  the 
power. 

1 14.  Case  i.  In  the  single  £xed  pidley,  it  is  obvi-j^ 
«U8,  that  if  the  weiriit  W  is  raised  uniformly  one  inch, 
the  power  D  will  also  deaci-ibe  one  inch,  coBseqaently 
velocity  of  F  :  velocity  of  W=zW  ;  F. 

1x5.  Case  2.  In  the  ungle  moveable  ^iHey,  whenTJg.  ij, 
the  weight  W  is  raised  one  inch,  the  ropes  become  one 
ind)  shorter ;  and  since  the  rope  has  idways  the  same 
weight,  the  power  must  describe  two  inches,  therefore 
velocity  P  :  vekwity  WszW  :  F. 

116.  Case  3.  In  the  combinatim  of  pulleys,  inl1gi.i4,i5 
£g8.  14,  1 5, 16,  when  the  weight  rises  one  indi,  each 
of  the  four  strings  becomes'an  inch  shorter,  so  that  F 
must  describe  four  iacJics,  as  the  length  of  tbe  rope  is 
ittvariaUe  ;  consequently  veloci^  F  :  velod^  W  =: 
W :  P. 

11^.  Case  4.  In  the  system  exhiUted  in  fig.  17.  itHg.  17. 
is  evident,  that  wben  the  weiglit  W  rises  one  inoh, 
■the  rope  DC  is  lengthened  two  inches,  the  rope  CB 
four  inches,  the  rope  BA  eight  inches,  and  the  rope 
AFP,  to  which  the  power  is  suspended,  16  inches;  so 
that  since  the  power  of  this  pulley  is  as  16  to  x,  we 
have  velocity  P  :  velocity  W=W  :  P. 

118.  Case  5.  In  tbe  combination  of  pulleys,  lepce-Tig.  i»i 
sented  in  fig.  18.  wben  tbe  weight  Wxises  one  inch, 
all  the  three  rapes  CD,  BE,  AF  are  each  shortened 
-one  inch.  But  while  CD  shortens  one  inch,  CF  be- 
comes one  inch  longer  ;  while  BE  shortens  ope  inch,  BC 
becomes  one  inch  longer,  and  CP  two  inchet  longer 
(art.  1  la) ;  and  while  AF  dioitens  one  inch,  AB  b^ 
oonKs  one  inch  longer,  BC  two  inches  longer,  and 
CP  fiurhichea  longer ;  thereibn  CP  is  lengthened  al- 
t (pother  seven  inches,  and  as  tbe  pomr  m  the  pulley 
is  as  7  to  I,  we  have,  as  before, '  vcloraty  P  .*  vdodty 
W=W:P. 

III).  Case  6.  In  tbe  ^stem  of  pnlteys  caHed  -the Kg- 
Spanish  barton,  fig.  19.  when  the  weight  W  rises  one 
inch,  the  three  ropes  AC,  D£,  HG  are  each  shorten- 
ed one  inch.  By  the  shmrteaing  HG,  CA  one  inch 
each,  the  rope  AP  is  lengtlicned  two  inches  i  and  by 
the  shortening  of  DE  one  inch,  BA  is  lengthened  one 
inch,  and  Ar  two  inches  (art.  11 5.)  ;  consequently 
since  AF  is  lengthened  in  all  four  inches,  and  since  the 
power  of  the  pulleys  is  four,  we  bave  velocihr  P  :  velo- 
city W=W  :  P. 

120.  Case  7.  In  the  other  Spanish  barton,  in  fig.  20.  Kg. 
when.tbe  weight  is  elevated  one  inch,  tbe  three  ropes 
DE,  IF,  CG  are  each  one  inch  shorter.    While  ED^ 
nod  CGdufften  one  ineh.each,  BP  is  kogt^ened  *u» 
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Titwxj,  iitchei,  and  i^ile  IF  becomes  one  inch  shorter,  AB  be- 
*  I  '-^-^ comes  (me  inch  longer}  but  when  AB  is  lenj^thcoed 
one  inch,  BP  becomes  one  inch  longer,  and  £D,  CG 
one  inch  shorter  eadi,  and  hy  this  sbortening  of  £D, 
CG,  the  rope  B  is  lengthened  two  inches,  tbercfbre, 
since  the  rope  BP  is  lengthened  alttwether  five  inches, 
and  unce  the  pull^  have  a  potrer  of  five,  ve  have,  as 
ibrmerly,  velocity  P  :  Telocity  W=W  :  P. 

Sect.  III.  Oa  ilie  Wedge, 

121.  Dkfinitiok.  a  wedge  is  a  machine  composed 
of  two  inclined  planes  with  their  bases  iu  cont;ict ;  or, 
nme  properly,  it  is  a  triangular  prism,  generated  by 
the  motion  of  a  triangle,  parallel  to  itself,  along  a 
straight  Ime  passing  through  the  vertex  of  one  of  its 
angles.  Tbe  wed^  is  called  uosceUsy  rectangular^ 
w^^^TT  sctUeiUf  according  as  the  triangle  ABC  by  which 
rr~  the  wedge  is  generated,  is  an  isosceles,  a  rectangular 
or  a  scalene  triangle.  The  part  AB  is  called  the 
head  or  back  of  the  wedge,  DC  its  altitude,  and  AC, 
BC  its  faces.— The  wedge  is  generally  employed  for 
cleaving  wood,  or  for  qnarrying  stones  ;  but  all  cutting 
initnimenCs,  soch  as  knivea,  swords,  chisels,  teeth,  &c. 
properly  belong  to  this  mechanical  power,  when  they 
met  in  a  dirMtion  at  right  an^lca  to  the  catting  surface ; 
for  when  they  act  obliquely,  in  which  case  their  power 
is  increaaed,  their  operatioa  resembles  more  the  actitm 
of  a  saw. 

Prop.  L 

122.  If  each  of  the  faces  of  an  isosceles  wedge, 
which  are  perfectly  smooth,  meet  with  an  equal 
resistance  from  forces  acting  at  equal  angles  <^ 
inclination  to  their  faces,  and  if  a  power  act 
perpendicularljr  upon  the  back,  ^ese  forces  will 
be  in  eqailibrio»  when  the  power  upon  the 
hack  U  to  tbe  snm  of  the  resistances  upon  the 
stdesi  as  the  sine  of  half  the  angle  of  the  wedge, 
multiplied  by  the  sine  of  the  angle  at  which 
the  resisting  forces  act  upon  its  faces,  is  to  the 
square  of  radius. 

^  Let  ABC  be  the  wedge,  AC,  BC  its  acting  faces, 
and  MD,  ND  the  directions  in  which  tbe  resisting  forces 
act  upon  these  faces,  forrning  with  them  the  eqau  angles 
DMA,  DNB.  I3raw  CD,  DF,  DE  at  riglit  angles 
to  three  sides  of  the  wedge,  and  join  F,  £  meeting  CD 
in  G.  On  account  of  the  equal  triangles  CAD,  CDB 
(Euclid,  Book  i.  Prop.  26.)  AD=DB  j  and  in  the 
cqud  triangles  ADM,  BDN,  MD=:ND.  In  the 
same  way  DF=DK  and  AF=BF.,  therefore  CF=CE. 
But  in  the  triangles  CFG,  C£G  there  are  two  sides  FC, 
CG  equal  to  £C,CG,  and  the  angle  FCGsECG,  con- 
sequently FG=GF^  and  FGC,  ABC  are  both  right 
an^es,  therefore  F£  is  parallel  to  AB. — ^Now  tbe  force 
Mb  is  rcsolTable  into  DF,  FM,  of  which  FM  has  no 
rffect  upon  the  wedge.  Bat,  as  tbe  effective  force  FD 
ia  not  in  direct  opposition  to  the  perpendicular  force  ex- 
erted on  the  back  of  tbe  wedge,  we  may  resolve  it  into  - 
tlie  t^TO  forces  FG,  GD,  of  which  GD  acts  in  direct  op- 
position to  the  power,  while  FG  acts  in  a  direction  paral- 
lel to  the  back  of  the  wedge.  la  the  same  way  it  may  be 
shewn  that  EG,  GD  are  the  only  effeeti\'C  forces  whirh 
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result  from  the  force  ND.  But  the  forces  FG,  EG  be-  Theti: 
ing  equal  and  opposite,  destroy  each  other ;  consequent- ■■v 
ly  2GD  is  the  force  which  opposes  that  which  is  exert- 
ed upon  the  back  of  tbe  wedge,  and  the  wedge  will  ha 
•  kept  at  rest  if  the  force  upon  tfae  back  is  equal  to 
2GD,  that  is,  when  the  force  upon  the  back  is  to  the 
sum  of  the  resistances  npon  the  &ces  as  aGD  is  Co 
MD+ND,  or  as  zGD  :  2DM,  or  as  GD  is  to  DM. 
Now 

DG  :  DFrrsin.  DFG  :  radius,  or  as  (Eoctid,  vL  8.) 
sin.  DCF  :  radius,  and 

DF  :  MD=isin.  DMF  :  radios  j  therefine  by  composi- 
tion, 

DG  :  MD=3in.  DCF  x  sin.  DMT :  rad.  X  rad.  or 

rad.|*.  But,  DG :  MD  as  tbe  {one  upon  the  back 
is  to  tbe  sum  of  tbe  resistanoes,  thmfian  tbe  force  up- 
on the  back  is  to  tbe  sum  of  the  resistances,  as  sin.  DCF 
X  sin.  DMF  is  to  the  square  of  the  radius. 

1 23.  CoR.  X.  If  the  direction  of  tiie  resisting  forces  Cordbu 
is  perpendicular  to  the  faces  of  the  wedge,  DmF  be- 
comes a  right  angle,  and  therefore  its  sine  is  eqnal  to 
radius.    Consequently  we  have,  in  this  case,  the  force 

npon  the  back  to  tfae  sura  of  the  resistances,  as  sin.  DCF 
X  rad.  is  to  radiosj*,  that  is,  as  sin  DCF  ts  to  radius, 
or  as  AD  half  the  back  of  the  wedge  is  to  AC  the 
length  of  tbe  wedge. 

1 24.  Cor.  2.  In  the  particular  case  in  the  proposi- 
tion, it  is  obvious  that  the  forces  MF,  N£  are  not  op- 
posed by  any  other  fwces,  and  therefine  the  force  upon 
tfae  badt  will  not  snstun  the  resisting  forces  ;  bnt  in  the 
case  in  cor.  2.  tbe  forces  MF,  N£  vanish,  and  there- 
fore the  other  forces  will  sustain  each  other. 

1 25.  Cob.  3.  If  the  resisting  forces  act  in  a  direc- 
tion perpendicular  to  AB,  the  angle  DMF  becomes 
equal  to  ACD,  and  therefore  the  force  upon  the  back 
is  to  the  sum  of  the  resistances  as  sin.  ACDj"  is  to 
radiusj*,  that  is,  as  the  sqnue  of  AD  half  the  back  of 
the  wedge  is  to  the  square  of  AC  the  lei^h  of  the 
wedge. 

1 26.  Cor.  4.  When  tbe  directimi  of  the  resistances 
is  parallel  to  the  back  4f  the  wedge,  tbe  angle  of  in- 
clination DMC  becoDKs  the  complement  of  tbe  .semi- 
angle  of  tbe  wedge,  and  therefore  the  fonce  upon  the 
back  is  to  the  sum  of  tEe  resistances  as  the  sin.  ACD 
X  COS.  ACD  is  to  tbe  square  of  the  radius,  that  is,  as 
DAxDC  is  to  AC?.  But  in  the  similar  triandes 
DAF,  DAC,  we  have  DF :  DA=DC  :  AC,  and  DP 
XAC=:DAxDC,  consequently  the  force  upon  the 
back  of  the  wedge  is  to  the  sum  of  tfae  resistances  as 
DFx  AC  is  to  is,  as  DF  :  AC. 

Pkop.  II. 

127.  If|  on  acciCKunt  of  the  friction  of  the  wedge,  . 
or  any  other  cause,  die  resistances  are  wholly 
effective,  that  is,  if  the  reusting  surfaces  adhere 
to  the  places  to  which  they  are  applied  without 
sliding,  there  will  be  an  equilibrium,  when  the 
force  upon  the  back  is  to  the  sum  of  the  resist- 
ances, as  the  nne  of  the  acute  angle  which  the 
dire£lioh  of  the  reasting  forces  makes  with  di« 
back  of  die  we^  is  to  radiui» 

Jora  MN,  which  will  cut  DC  perpcndicolariy  at  the 
I  ipoint 
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TheoiT.  point  H.  Then,  nnce  the  forces  MB,  ND  are  resolvable 
■  — v;"^  into  MH,  HD  and  into  NH,  HD.  and  since  MH,  HN 
destroy  each  other,  tbe  force  upon  the  back  is  sustained 
by  2  HD.  Consequently,  the  force  upon  tbe  back  is 
to  the  sum  of  tlte  re-tistances  as  2  HD  is  to  2  MD,  or  as, 
HD  19  taMD.  But  the  angle  ADM,  which  the  direc- 
tion of  the  forces  makes  with  the  back  of  tbe  wedge,  is 
•  eqqal  to  DMN,  and  HD  is  the  sine  of  that  angle,  Af0 
hcing  radius,  therefore  the  force  apon  the  back  is 
to  the  sum  of  the  resutances  as  sin.  ADM :  mdim. 
Q.  E.  D. 

CwoUaric*.  12S.C0R.  J.  Since  tbe  angle  AMD=MDC+MCD, 
the  angle  MDC  is  the  difference  between  MCD  the  se- 
miangle  of  the  wed^,  and  AMD  the  an^le  which  tbe 
direction  of  the  resisting  forces  makes  with  the  face  of 
tbe  wedge,  and  since  HD  is  tbe  cosine  of  that  angle, 
MD  being  radius,  we  have  tbe  force  upon  tbe  hack  to 
the  sum  of  the  resistances,  as  the  cosine  of  the  difference 
between  the  semiangle  of  the  wedge  and  tbe  angle  which 
the  direction  of  tbe  resisting  forces  makes  with  the  face 
of  the  wedge,  is  to  rsdim. 

Prop.  HI. 

129.  When  there  is  ui  equilibrium  betweeti' three 
forces  acting  perpendicularly  upon  the  sides  of 
a  wedge  of  any  form,  the  forces  are  to  one  an- 
other as  the  sides  of  the  wedge. 

This  is  obvious  from  Dynamics,  §  144.  Cor.  3. 
where  it  is  shewn  that  when  three  forces  are  in  equilibrio, 
they  are  proportional  to  tbe  sides  of  a  triangle,  which 
are  respectively  pcrpendicnlw  to  their  directions. 

Prop.  IV. 

1.30.  When  the  power  acting  upon  the  back  of  a 
wedge  is  in  equilibrio  wim  the  resistances  op- 
posed to  it,  ,  the  velocity  of  the  power  is  to  the 
Telocity  of  the  reuBtance  sta  the  reustance  is  to 
the  power. 

Fig.  3.  Produce  DM  to  K,  and  draw  CK  perpendicular  to 

DK.  Then,  by  Art.  122.  the  power  is  to  tho  resist- 
ance as  MD  :  DH.  Let  th^e  wedge  he  moved  uni- 
formly from'  D  to  C,  and  DK  ia  the  space  nniformly 
described  by  the  resistiog  force  in  the  direction  in  wfaioi 
it  acts }  therefore,  the  velocity  of  the  power  is  to  the 
velocity  of  the  resistance  as  DC  :  DK  ^  that  is,  on  ac- 
count of  the  equiangular  trianfjtes  DHM,  DKC,  as 
MD  :  DH  J.  tluit  is,  as  die  reustance  is  to  the  power. 

Sect.IV^  On  (Ae  Screw. 

131.  Dtnvmov,  A  sctcw  is  a  cylindtt  with  an 
inclined  [dane  wn^iped  round  it,  in  such  a  manner,  thM 
the  «ir&ce  of  the  pliuw  is  oblique  to  the  axis  1^  the  cy- 
linder, and  forms  the  same  angle  with  it  in  every  part 
of  the  cylindrical  surface.  ^Vhen  the  inclined  plane 
win^  round  the  exterior  surface  of  a  solid  cylinder,  it 
is  called  a  male  screw  *,  but  when  it  is  fixed  on  the- in- 
terior circumference  of  a  cylindrical  tube,  >jt  is  called 
a  female  screws  In  the  female  screw,  tlie  spiral  grooves 
formed  by  the  inclined  plane  on  the  surface  of  tbe  cy- 
lindrical tobe,  most  be  e^ual  in  hreadUi  to  the  inclined 


plane  in  tbe  male  screw,  in  order  that  the  one  may  Thnrr* 
move  freely  in  tho  other.  By  attending  to  the  mode  '  "  » '■ 
in  whidi  the  spiral  threads  are  formed  by  the  circum- 
Tolution  of  the  inclined  plane,  it  wilt  appear,  that  if 
one  complete  revolution  of  the  incliued  plane  is  deve- 
loped, its  altitude  will  be  to  its  base  as  the  distance  be- 
tween the  threads  is  to  the  circumference  of  the  screw. 
Thus,  let  o  &  r  (fig.  4.)  be  tbe  inclined  plane,  whose  A- 
base  is  ae  and  altitude  he,  and  let  it  be  wrapped  round 
ihs  cylinder  MN  (fi^.  s-)  ^u^b  a  size  that  the  points 
a,  c  ma^  coincide.  1  he  surface  a  &  of  the  plane  (hg.  4.) 
will  evidently  form  the  spiral  thread  adeb  (fig.  5.), 
and  ab  the  distance  between  the  threads  will  be  equal  to 
b  c  (fig.  4.)  the  altitude  of  tbe  plane,  and  the  circumfer- 
ence of  the  screw  MN  will  be  equal  to  a  c  the  base  of 
the  plane.  If  any  body,  therefore,  is  made  to  rise  along 
the  plane  adeb  in  fig.  5.  w  along. the  spiral  thread  n 
tbe  ficrewj  by  a  farce  acting  in  a  direction  parallel  to 
a  dc  bf  there  will  he  tbe  same  proportion  betwem  the 
power  and  die  resistance  as  if  tbe  body  ascended  the 
plane  A &c  (fig.  4.). 

13  2.  A  male  -scoew  with  tnangnlar  threads  is  repee-  F%.  7. 


seated  by  AB  (fig.  6.),  and  its  conesponding  female 
screw  by  AB  (ng.  ^.).  A  miUe  screw  with  q^uadraogu- 
lar  threads  is  exhibited  in  fig.  8.  and  tbe  frmale  screw  ^  ^ 


in  which  it  works  in  fig.  9.  Tbe  friction  is  considera- 
bly less  in  quadrangular  than  ia  triangular  threads, 
though,  when  tbe  screw  is  made  of  wood,  tbe  triangular 
threads  should  be  preferred.  When  the  screws  are  me- 
tallic and  large,  the  threads  sbould  be  quadrangular  but 
the  triangular  foroi  is  preferable  in  small  screws.  When 
the  screw  is  employed  in  practice,  die  power  is  always 
^plied  to  the  extremity  of  a  lever  fixed  in  its  head, 
^is  is  shewn  in  figi  10.  where  AB  is  tiie  lever  acting  lo* 
upon  tbe  screw  Bm  whicli  woriu  in  a  fenude  eciew  in 
the  Meek  and  exerts  its  ibne'in  bending  the  ipcing 
CD. 

Prop.  T. 

133.  If  die  screw  is  employed  to  overcome  any 
resistance,  there  will  be  an  equilibrium  when 
the  power  is  to  the  resistance  as  the  distance  be- 
tween two  adjacent  threads  is  to  the  circum- 
ference described  by  the  power. 

Let  FAK  be  a  section  of  the  screw  represented  in  fig.  fig,  j  i, 
8.  perpendicular  to  its  axis  j  CD  aportion  of  the  inclined 
plane  which  forms  the  spiral  thread,  and  P  tbe  power^ 
which,  when  aj^lied  at  C  in  the  plane  ACF,  will  be 
in  equilibrium  with  a  weight  upon  tbe  inclined  plana 
CD.  Then,  in  tbe  inclined  plane,  when  the  directiim 
<^  the  power  ia  parallel  to  the  base,  we  have  (Art.  72.) 
P :  W,  as  the  altitude  of  the  plane  is  to  the  base,  or  (Art. 
X  3 1 .)  as  the  distance  between  two  threads  is  to  the  wbole 
circunifrrenoe  FKCF.  If  we  suppose  another  power  F' 
to  act  at  the  end  of  the  lever  AB,  and  describe  the  arch 
HBG,  and  that  this  power  prodiices  tbe  same  effect  at 
B  as  tbe  power  I*  did  at  C,  then  (Art.  36.),  we  have 
F  :  FrrCA  :  BA,  that  is,  as  FKCF  is  to  the  circumfer- 
ence HBG  -f  but  it  was  shewn  before,  that  P  :  W=as 
the  distance  between  two  cnnttguous  threads  is  to 
FKCF ;  therefore,  by  composition,  P' :  W  as  the  di- 
stance between  two  threads  is  to  HBG  or  the  circom- 
ferencc  of  a  circle  whose  radius  is  AB.    Q.  £.  D. 

134.  CoR.  z.  It  is  evident  from  the  pn^outien  that 


Digitized  by 


Google 


MECHANICS. 


the  power  Joes  not  in'tbe  least  depend  upon  the  size  of 
'the  cylinder  fCK,  but  that  it  increases  with  the  di- 
stuoe  of  that  poiAt  &om  the  centre  A,  to  which  the 
power  is  applied,  and  also  with  the  shortness  of  the  di- 
stance between  the  threads.  Therefore,  if  F,  ^  be  the 
powers  applied  to  two  different  screws,  D,  d  the  di' 
stances  of  these  powers  firom  the  axis,  and  T,  (  the  di- 
stances between  the  threads  y  their  energy  in  overcom- 
rog  a  given  resistance  will  be  directly  as  their  distances 
from  ue  axis,  and  iaversely  as  the  distances  of  their 


«7 


tki«ftd8,thati8,P:^^: 


or  P  Taxies  as 


Prop.  II. 

-135.  In  the  endless  screw,  there  will  be  an  equi- 
librium when  the  power  is  to  the  weight,  as  the 
disunce  of  the  threads  multiplied  by  the  radius 
of  the  axle,  is  to  the  distance  of  the  power  from 
the  axis  of  the  screw  mitltiplied  by  the  radius 
of  the  whed. 

The  endless  screw,  which  is  lepresented  in  fig.  12. 
consists  of  a  screw  EF,  so  combined  with  the  wheel  and 
aack  ABC,  that  the  threads  of  the  screw  may  inak.  in 
teeth  fixed  ui  the  periphery  of  the  wheel,  and  thus  com- 
nonicate  the  power  enrted  at  the  handles  or  wincbes 
P,^.  Let  W  represent  the  power  produced  by  the 
screw  at  the  circamfefeoce  of  uie  wheel ;  Uien,  by  the 
last  proposition,  P  :  W'  as  the  distance  between  the 
threads  is  to  the  distance  of  P  from  the  axis  of  the 
screw  but  (Art.  92.)  in  the  wheel  and  axle  \V' :  W  as 
the  mdios  of  the  axle  i<i  to  the  radios  of  the  wheel ; 
therefore,  by  composition,  P  :  W  as  the  distances  of  the 
threads  multiplied  by  the  radios  of  the  axle  C,  is  to  the 
distance  of  the  power  F-firom  the  axis  multiplied  by  the 
radauB  of  the  wheel  AB. 

Prop.  III. 

136.  When  there  is  an  equilibrium  in  the  screw, 
the  velocity  of  the  weight  is  to  the  velocitj  of 
the  power,  as  the  power  is  to  die  wnghti 

^  II.  It  is  ohnons  firom  fig.  zx.  that  while  the  power  de- 
scribes the  drcum&rence  of  the  circle  HBG  uniforoly, 
the  we^jht'^mifimnly  rises  throngh  a  space  equal  to  the 
distance  between  two  adjacent  threads ;  therefore,  the 

'  viAocity  of  the  power  is  to  the  velocity  of  the  weight  as 
the  di^ance  between  threads  is  to  the  arch  described 
hy  the  power,  that  is,  (by  Art.  J  33.)*  M  the  weight  is 

'  to  l&e  power. 

Prop.  IV. 

137.  To  explain  the  constructioa  and  advantages 
«  See  ntL    of      Hunter's  double  screw  *. 

hk.  ^  5S.  Let  the  screw  CD  work  in  the  plate  of  metal  B  A, 
and  haTe  n  threads  in  an  inch :  the  cylinder  CD,  of 

^  which  this  screw  is  fiuined,  is  a  hollow  tube,  which  is 
also  formed  into  a  screw,  having  n-\-i  tluvads  in  an 
inch,  and  into  this  female  screw  is  introthioed  a  mate 

Miew  D£,  having,  of  coarse,  «+x  threads  in  an  inch. 
The  screw  ]>£  is  pverented  firom  moving  ronnd  with 
CD  by  the  &m  ABGF  and  the  cross  bar  a  ^  hut  is 


permitted  to  ascend  and  descend  without  a  motion  of  Theorj. 
rotation.    Then,  by  a  revolution  of  the  sixtw  CD,  '>  v 
the  other  sciew  D£  will  rise  thnngfa  a  space  eqmd  to 

— '  ,  and  if  the  drcumiaence  described  W  the 

lever  CK  he  m  inches,  we  shall  have  P :   — : 

  «+iX« 

m;  or  P  :  W=i  :  mnxn-l-i* 

138.  This  reasoniog  will  be  more  persmcuous  by  sup- 
posing  «,  or  the  number  of  threads  in  CD,  to  be  1 2, 
and  n-j.  I,  or  the  number  of  threads  in  D£,  will  conse- 
quently be  13.  Let  us  suppose  that  the  handle  CK  is 
turned  round  12  times,  the  screw  CD  will  evidently 
ascend  thronf^  the  space  of  an  inch,  and  if  the  screw 
D£  is  permitted  to  have  a  motion  of  rotation  along 
with  CD,  it  will  also  advance  an  inch.  I<et  the  screw 
DE  be  now  moved  backwards  by  12  revtdutions,  it 
will  evidtmtly  describe  a  space  of  yt  *>f  inch,  and 
the  consequence  of  both  these  OMrtioDS  will  be  that  the 
point  £  is  advanced  xj  of  an  inch.  But,  since  D£  ii 
prevented  from  moving  round  with  CD,  the  same  ^ect 
will  be  produced  as  if  it  had  moved  1 2  times  round 
wilii  CD,  and  had  beea  turned  12  times  backwards  f 
that  is,  it  will  in  both  cases  have  advanced  xr  of  an 
inch.  Since,  therefore,  it  has  advanced  ^  of  an  inch 
in  12  turns,  it  will  describe  only of -rr,  or -ry^  of 
an  inch  uniformly  at  one  turn }  but  if  the  length  of  the 
lever  CK  is  8  inches,  its  extremity  K  will  describe,  in. 
the  same  time,  a  space  equal  to  i6X3>i4i6zr 50.26 c6. 
inches,  the  circumference  of  the  circle  described  by  K( 
therefiioe  the  velocity  of  the  wei^t  is  to  the  velority 
of  the  power,  as  ttt  of  an  inch  is  to  so-36s6  inches, 
or  as  I  is  to  7841.4336,  that  is,  (Art.  13/0.)  P  :  W 
=1  :  7841.^336.  Hence  the  force  of  this  double 
sezew  is  much  greater  than  that  of  the  common  screw, 
fitr  a  common  one  with  a  lever  8  inches  long  must  have 
156  threads  in  an  inch  to  give  the  same  power,  which 
would  render  it  too  weak  to  overcome  any  considerable 
resistance. 

139.  IVfr  Hunter  proposes  *  to  connect  with  his « PkiL 
double  screws,  a  wheel  and  a  lantern,  which  are  put  in  Trm».  vd* 
motion  by  a  winch  or  handle.    The  power  of  this  com-  P* 
pound  machine  is  so  great,  that  a  man,  by  exerting  a 

force  of  32  pounds  at  the  winch,  will  produce  an  eflect 
of  172100  pounds }  and  if  we  suppose  yof  this  effect 
ta  be  destr^red  by  friction,  there  will  remain  an  e&ct 
of  57600  pounds.^  In  sow  screws  it  wonld  be  adnn* 
tageoas,  instead  ef  -pnrfuating  the  male  screw  CD,  te 
have  two  ^liadrical  screws  of  diBerent  kinds,  git  difti«- 
ent  parts  <a  the  same  axis. 

ficHOUUM. 

X40.  Tlie  screw  is  of  extennve  use  as  a  mechanical 
paiiKr,.when«  vety  grefdjiiwaBue  is  reqiurcd,and  is  very 
saocenrfnUy  emplojwd  in  Um  printing  ^em.  Iad«|tesB 
vdiich  is  nsed  for  colniug  money,  the  power  of  the  screw 
ia  advantageously  confined  mth  an  impulrive  feic^ 
which  is  conveyed  to  the  screw  by  the  interfentioa  of 
a-  lever.  1^  screw  is  ako  em|doj«d  for  raisiag  watei^ 
in  which  form  it  is  called  the  sctew  of  Archimedeft- 
(HTDnoDTHAHics,  $  ^2$)  }  Mid  it  has  faeoi  lately 
employed  in  the  flour  mdls  in  Amerioi  for  pushing  the  • 
flenr  whi^  comes  iGroffl  ttte  ssillstoncs,  to  the  end  of 'a 
long  trough,  fam  iriiich  it  is  «aiv^d  to  other  parts 

1 2  T 
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Tkeory.  thc  m&cluneTTj  in  <aAtr  to  undergo  the  remaiaing 
'  processes.  In  tnu  case,  the  spiral  threads  are  very 
lu^ge  in  proportion  to  the  cylinder  on  which  they  are 
fixed. 

141.  Aa  the  lever  attached  to  the  extremity  of  the 
screw  moves  through  a  very  great  space  when  compared 

with  the  velocity  of  its  other  extremity,  or  of  any  t>ody 
which  it  puts  in  motion  ;  the  screw  is  of  immense  use 
in  subdividing  any  space  into  a  great  number  of  minute 
parts.  Hence  it  is  employed  in  the  engines  for  dividing 
mathematical  instruments,  and  in  those  which  have  been 
recently  used  in  the  art  of  engraving.  It  is  likewise 
of  ^reat  use  in  the  common  wire  micrometer,  and  in  tbe 
divided  objeet-fi^ass  micrometer,  instmmeota  to  which 
tbe  science  of  astronomy  has  been  under  gre^  oUiga- 
tiona.   See  MiCROMrTER. 

Szcr.  V.  On  the  Balance. 

Piste  '42*  DsFlKrrxoN.  lie  baluce,  in  mmathnnatical 
CCCXX.  sense,  is  a  lever  equal  arms,  for  determining  the 
Hfr  >•  weights  of  bodies. — ^Tbe  physical  balance  is  represented 
in  fig.  I.  where  FA,  FB  are  the  equal  arms  of  tbe  ba- 
lance, F  its  centre  of  motion  situated  a  little  above  the 
centre  of  ^vity  of  the  arms,  FD  tbe  handle  which  al- 
ways retains  a  vertical  position,  P,  W  the  scales  sus- 
vended  from  the  points  A,  B,  and  CF  the  tongue  or 
index  of  tbe  balance,  which  is  exactly  perpendicular  to 
the  beam  AB,  and^is  continued  below  the  centre  of 
motion,  80  that  tbe  momentum  of  the  part  below  F  is 
equal  and  opposite  to  the  momentum  of  that  part  T<diich 
is  above  it.  Since  tbe  handle  FD,  suspended  by  the 
book  H,mnit  hang  in  a  vertical  line,  the  tongue  CF  will 
dsn  be  vntical  when  its  position  cwncidcs  with  that  of 
FD,  and  consequently  the  beam  AB,  which  is  perpen- 


dicular to  CF,  must  be  horizontid.  1¥hcn  ttiis  happens,  Dutaj.- 
the  Aveights  in  the  scale  are  evidently  equal.  <— y 


Prop.  I. 

143.  To  determine  the  conditions  of  equilibrium 
in  a  physical  balance. 

Let  AOB  be  the  beam,  whose  weight  is  S,  and  let  Fig.  a. 
F,  Q  be  equal  weights  expressed  by  the  letter  />,  and 
placed  in  the  scales,  whose  weights  are  J»  and  /.  Let 
O  be  the  centre  of  motion,  and  g  tbe  centre  of  gravity 
of  the  whole  beam,  when  unloaded }  we  shall  have  in  the 
case  of  an  equilibrium. 


L  p-f-LxAC=p+/xBC+Sxt;c;  for  since  S  is 
the  weight  of  the  beam  and  g  its  centre  of  pavity,  its 
mechanical  energy  in  acting  against  the  weights  /r+L 
is  — 5XCc,  tbe  distance  of  its  centre  of  gravity  from 
tke  vertical  line  passing  through  the  centre  of  motion 
O.  

n.  But  since  AC=BC  ;  ^xAC— «xBC=o. 
Then,  after  transposition,  take  this  from  the  equation 

in  N"  1.  and  we  shall  have, 

IIL  /xBC— LxAC-t-SxCc;  or  L— fc^^. 

Let  us  now  suppose  that  a  small  weight  w  is 
placed  in  tbe  scale  L,  tbe  line  AB  which  joins  the 
points  of  suspension  will  be  no  longer  horiztmtal,  but 
will  assume  an  inclined  position!  Let  BAx=f  be  the 
angle  which  the  beam  nukes  with  the  direction  of  gra- 
vity.   Then  by  resolving  the  weight  of  the  beam  mich 

acts  in  the  direction  0  a,  the  parts      and  ^^will  be 

in  equilibria,  and  we  shall  have. 


IV.  /+rxAOxSin.AAO.f  SxOGxSin.9=:/r+/-|>i0XBOxSitt.  ABO+SxCcxCobf. 
Bat  since  the  lines  and  connes  of  vaj  angles,  an  tlie  same  as  the  nnes  and  corinei  of  their  mpplcmest,  we  han^ 
V.  ^+irx  ACxCoB.f--Ocxfiin.f-f- S  X  OG  x  8in.f=p-Hfw  X  AC  x  Cos.f +OC  x  Sin!i'+S  x^t  X  Cos.^. 


Hence  by  N*  HI.  we  haTe, 


VL  Tang.fs 


MX  AC 


ajD-f  L X  OC+S  x  OG 

Bnt  the  force  v,  with  which  the  balance  at- 
tunpta  to  recover  its  horizontal  situation,  is  the  excess 
of  momenta  with  wfaidi  one  aim  in  moved,  above 
tbe  momenta  with  wfatch  the  other  arm  is  maved, 
therefore 


v=y+L+/xOCxSin.^+SxQGxSin.^ 

1 44.  A  more  extended  illastratton  of  these  oondkions 
of  equilibrium,  mil  be  found  in  an  excellent  paper  by 
Elder,  puUished  in  tbe  Comment.  Petropol.  torn.  x.  p.  i. 
and  in  another  neinoir  uput  the  same  subject  by  Kuhne 
in  the  Vermiche  ArnatutybrcktwicgfscUcMafi  inDant- 
tig^  tens*  S.  p.  i.— See  BUoiI«mert*«  Gwmu  MatAemu 
OfpUeattt,  tpm.  L  {  133.  From  tbe  pacoediag  foc- 
mwse,  (he  fi^wiog  pmmcal  cwdlaries  may  m  de* 
dtwed. 

145.  Cob.  If        amt  of  th«  b^laaee  wmt  be  w- 


actly  equal  in  length,  which  is  known  by  changing  the 
wei^ts  in  the  sciHea}  for  if  the  equilAnura  omrtinnes, 
the  arms  most  be  eqmd. 

146.  Cob.  2.  Tbe  sensibility  of  the  hnhmoe  increases 
with  Uie  length  of  the  anus. 

147.  Cor.  3.  If  the  Centre  of  motion  coincides  with 
the  point  C  and  the  centre  of  gravity,  the  balance  will 
be  in  equilibrio  in  any  position,  and  the  smallest  weight 
added  to  one  of  the  scales  will  bring  the  beam  into  a. 
horizontal  position.  Tbe  cenUe  <^  motion,  therefore, 
should  not  coincide  with  the  centre  of  gtavky.. 

148.  Cor.  4.  If  the  centre  of  motion  is  in  the  line 
which  joins  the  points  of  suspension,  the  accuracy  of  the 
balance  will  be  increased,  llie  excess  of  the  weig^ 
m^y  be  easily  determined  by  the  incUnatioQ  of  the 
beam,  pointed  out  by  Uie  tongue  or  index  upon  a,  cir- 
cnlar  arch  fixed  to  the  handle,  or  more  accurately  by 
nwans  of  two  dinded  arches  fixed  near  the  points  of 
nmensiMi,  on  a  stand  independfenfc  of  the  bahmce. 
^¥ben  the  vahw  of  one  of  then  divisioiM  >«  determined 
experimentally,  the  rest  are  easily  found,  bebg  f^ofor- 
tiimal  to  the  tangents  of  tbe  inclinatioa  of  the  haau 
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f^Kf.      149-  Cob.  5.  Tbe  sensibility  of  the  baluM  will  ia- 
^  ¥  '-^  crease,  die  iK«rer  tbat  the  centre  of  gravity  a^roaches 
to  the  centre  of  inotioa. 

1 50.  Cor,  6.  If  tbe  centre  of  gravity  is  vStt^Tc  the 
ectttrr  of  motioo,  the  baUoee  is  useless. 

ScHOLItlll. 

151.  A  tialancc  with  all  the  properties  mentioned  in 
tbe  preeeiling  corollaries,  has  been  invented  by  M. 
Knhnc,  and  aescribcd  in  tbe  irork  already  q  noted  (Art. 
144.).  It  is  so  contrived  that  the  points  of  suspension 
may  be  placed  either  aliove  the  centre  of  motion  or  be- 
knr  it,  or  in  the  Hoe  of  its  axis  :  the  beam  is  furnished 
with  an  index,  which  points  oat  the  proportion  of  tbe 
weights  upon  a  divided  scale,  and  the  friction  of  the 
axis  is  diminished  by  the  applicatioo  of  friction  ivhcels. 

151.  In  order  to  get  rid  of  the  difHcuttiee  which  at- 
tend the  coQSlructioD  of  tho  tongue,  the  bandle,  and  the 
XMfrOam't  arm;  01  tlic  balance,  M.  Magellan  invented  a  very  ac- 
cnrate  and  movedvle  one,  in  which  there  is  no  handle, 
■ad  where  one  of  the  arms  acta  as  a  tongoc.  The  body 
to  be  weighed  and  tbe  coanterpoise  are  placed  in  the 
nme  acale,  ao  that  it  is  litths  consequence  whether 
the  ams  the  balance  are  equal  or  not.  In  this  bft. 
kaoe  the  emtre  of  motion  can  be  moved  to  the  smallest 
distance  from  tbe  centre  of  gravity.  Sec  Journal  de 
Physique^  Jan.  1781.  torn.  xvii.  p.  43. 

153.  The  balance  invented  by  Ladlam,  and  described 
in  the  Philosophical  Transactions  for  1765,  N**  55.  de- 
pends npon  ^ponos's  property  of  tbe  lever,  which  we 
have  explained  in  Art  65.  Tbe  angular  lever  AFB, 
in  which  AFi^FB,  is  movrahlc  round/)  which  is  equi- 
distant from  A  and  B.  The  wei^t  P  is  suspended  by 
m  thread  from  A,  and  tbe  bodj  W,  which  is  to  be 
wn^ied,  is  suspended  by  a  thread  from  B.  Hence  it 
is  obvions,  that  with  dinsrent  bodies  the  lever  AFB 
will  have  di&rent  degrees  of  inclination,  and  the  index 
or  tm^^  which  is  peipeodicnlar  to  AB,  will 

fixm  diflcrent  ai^s  ZFL,  o^with  the  line  of  <Grcc- 
titm  ZF  h.  Now,  by  Art.  57.  and  by  substituting  for 
&  B,  &  A  tbe  sines  of  tbe  angles  F^B,  F5  A,  to  which 
they  are  proportional,  and  also  by  taking  instead  of 
F  &  B  tbe  difference  of  tbe  angles /FB,/F5,  and  in- 
stead of  AF  bf  the  sum  of  these  aoj^,  we  shall  have 

I*— ^    ^  AFB 
Tang^Ffcrp^jj^X  Tang.—, 

wheacc,  by  transpositieo,  and  by  GzoHSTBT,  Thcor. 
Vm.  Sect.  IV. 

f+W:  F-WrrTang^^i  Tang./F*. 

Hence,  when  tbe  angle  fbroed  h^  tbe  anno  of  the  bn^ 
lenee,  and  tbe  aa^  of  abenation  /F  b  vt  ZFL,  are 
bnem,  tbe  wd^ta  any  be  fiumd,  and  wcr  wrw. 

Cra?.  Vf.Onthe  etutn  of  LmHa^  or  Gfamty. 

I  J4.pETiNiTioN — Thecentreofinertia,  ortbecentre 
of  gravity,  of  any  body  or  system  of  bodies,  is  that  pmnt 
t^oD  which  die  body  or  mtern  of  bodies,  when  influ- 
etkced  only  hy  tbe  force  ef  gravity,  will  be  in  equilibrio 
in  every  position.  The  centre  ot  inertia  of  pTaoe  snr- 
laces  bounded  by  right  Snes,  and  a])M  of  some  wdids 


fhte 

cccxvm. 


A  N  I  C  S. 

may  be  easily  detemiiued  ly  the  common  geometry. 
The  application  of  tbe  method  of  fluxions,. however,  to 
this  branch  of  mechanics  is  so  simple  and  beautiful,  that 
we  shall  also  avail  ourselves  of  ita  afisistance.  l*he  centre 
of  gravity  has  been  called,  by  some  writers,  the  centre 
of  position,  and  by  others,  the  centre  of  mean  distances^ 

Prop.  I. 

155.  To  find  the  centre  of  inertia  of  any  number 
of  bodies,  whaterer  be  their  position. 

Let  ABCD  be  any  number  of  bodies  Influenced  by^^  . 
the  force  of  gravity.  Suppose  tbe  bodies  A,  B  connect- 
ed by  the  inilexible  line  AB  considered  as  devoid  ef 
weight,  then  find  a  point  F,  so  that  the  weight  of  A  : 
the  weight  of  B=BF:  FA.  Tbe  bodies  A,  B  will 
therefore  be  in  equilibrio  about  tbe  point  F  in  every 
position  (Art.  36.),  and  the  pressure  upon  F  will  bo 
equal  to  A+B.  Join  FC,and  find  the  point  >^  so  that 
A+B :  C=:C/:/F  }  the  bodies  A,  U,  C,  inll  conse- 
qnently  be  in  equilibrio  npon  the  point  ,/j  which  will 
Sttstain  a  pressure  equal  to  A+B-f-C.  Join  0 /,  and 
tako  the  point  so  tbat  A-|>B+C:Dz=f  T}  :f/i 
tbe  bodies  A,  B,  C,  D  will  theiefine  be  in  equilibrio 
about  the  point  ^,  which  will  be  their  common  centra 
of  inertia,  and  ivbich  supports  a  weight  equal  to  A-f*B 
-f-C-f-D.  In  the  same  manner  we  may  find  the  centre 
of  inertia  of  any  system  of  bodies,  by  merely  connect- 
ing the  last  fulcrum  with  the  next  body  by  an  inflexible 
ri^t  line,  and  finding  a  new  falcrum  from  the  magni- 
tude of  the  opposite  weights  which  it  is  to  sustain. 

156.  Cor.  i.If  the  weights  of  the  bodies  a,  B,C,D 
he  increased  or  diminished  in  a  given  ratio,  tbe  rentrc  of 
inertia  of  the  system  wHI  not  be  changed,  for  the  posi- 
tions of  the  points  VfftP  are  delermiDed  by  tbe  rela- 
tive and  not  by  the  iJwolute  weights  of  the  bodies. 

1^7.  Cor.  2.  A  motion  of  retatioo  camiot  be  earn*- 
mnnicated  to  a  body  by  means  ef  a  force  acting  npoo  hs 
centre  of  inertia  \  for  the  resistances  which  ue  mertia 
of  each  particle  opposes  to  the  communication  of  motion 
act  in  parallel  directions,  and  as  they  are  proportional  to 
tbe  weights  of  the  particle*,  tbey  will  he  in  efnilibri» 
about  thie  Mtttie  of  gravity. 

Prop.  II. 

158.  To  find  the  centre  of  inertia  o£  any  number 
of  bodies  placed  in  a  stn^ht  lint. 

Let  A,  B,  C,  D,  £  be  any  nomber  of  bodies  whose 
common  centre  of  j^vi^  is  f .  In  the  straight  line  A£ 
take  any  point  X.  Then  since  all  tbe  bodies  are  in  equili- 
brio about  their  common  centre  of  gravi^  ^,  we  have 
by  the  property  of  the  lever  (Art.  36.)  AxA^-fp 
B  X  B  X  D-|.  D  f-hK  X  Ef  i  but  since 
— XA=Af,  and  Xf— XB=Bf,  and  so  on  with  the 
rest,  we  hare  by  substitution  Ax  X  y— XA+B  X 

X»-rXB=CxX»— XC+Dx^f^^XD+Ex 
XE.    Hence,  by  multiplying  and  transposing 
we  obtain  AxX^+B x  X  »+C x X   -f-D X X f -^ 

E  X  Xf =!AxXA+BxXB-f.  C  x  XC-f  DxXD  + 
ExXE,  then  dividibg,  by  A-tB-tC^^D-f-E,  w« 
have 
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MECHANICS; 

^=  A+B+C+b+E  


NowAxXA,  BxXB,  &c.  are  evidently  the  mo- 
menta of  the  bodies  A,  B,  &c  and  the  divisor  A+^B 
.lC+D+E  is  the  som  of  the  weights  of  all  the  bodies ; 
therefore  the  distance  of  the  point  X  from  the  centre  of 
gravity  f  is  equal  to  the  sura  of  the  momenta  of  all  the 
vni^U  dmded  bv  the  sum  of  the  weights. 
.  250.  Cor.  I.  lithe  point  X  had  been  taken  between 
'A  and  E,  at  X  for  example,  then  the  quantity  A  kXA 
would  have  been  reckoned  n^priiTC,  as  lying  on  a  dif- 
ferent side  of  the  pmnt  X. 

160.  Cor.  3.  From  this  proposition  we  may  deduce  a 
general  rule  for  finding  the  centre  of  gravity  in  any  body 
or  system  of  bodies.  Let  any  poiot  be  assumed  at  tbe 
extremity  of  the  system,  then  the  product  of  tbe  mo- 
menta of  all  the  bodies,  (or  the  product  arising  from  the 
cootiaual  multiplication  of  each  body  by  its  distance  from 
the  point),  divided  by  the  mm  of  the  weights  of  all  the 
bodies,  will  be  a  quotient  which  expresses  tbe  distaaoe 
«f  the  centre  of  grnrity  froBi.  tbe  punt  asMuned. 

Prop.  IIL 

161.  If,  in  a  system  of  bodies,  a  perpendicular  be 
let  fall  from  each  uptm  a  given  plane,  the  sum 
of  the  products  of  each  body  multiplied  by  its 
perpendicular  distance  from  the  plane,  is  eqvaX 
to  the  sum  all  the  bodies  muldpUed  by  the 
perpendicular  distance  of  their  common  centre 
of  inertia  from  the  given  plane. 

.  I#et  A,  B,  C  be  the  bodies  which  compose  the  sys- 
tem, and  MN  the  given  plane;  by  Art.  155.  find  F 
the  centre  of  inertia  of  A  and  B,  and  G  the  centre  of 
gravity  of  the  three  bodies  ;  and  from  A,  F,  B,  G,  C 
draw  A  o,  F/,  B  A,  G  jr,  C  c  perpendicular  to  tiw  plane 
MN.  Threvurii  F  draw  «  F  y.  meeting  A  a  produced 
in  X,  and  in  y,  then  in  tbe  similar  triangles  A«  F, 
ByF,  we  have  A*:  BjzrAF  :  BF,  that  is,  (Art. 
155.)  as  B  :  A,  hence_AxA3f=BxBy,  that  is, 
A  X  — A  a=B  X  B  b — y  A,  or  on  accmint  of  tbe 
equality  of  the  lines  *  F/,  B  A A  X  F/— A  teB 
XBiU^F/,  therefore,  by  multiplying  and  transposing, 

webaveA+BxF^AxAa+BxiB'^  In  the  very 
same  way,  by  A-awiog  wGz  parallel  to  the  pkne,  it 
may-  be  shewn  that  A+B+CxG^zrAxAa+B 
XBA+CxCr.  Q.E.D. 
162.  CoK.  By  dividing  by  A4*B-^C  we  have 
AxAa+BxB6+CxCc 

G=  xpqrr  

Pkop.IV. 

163.  To  find  the  centre  of  inertia  of  a  strai^t 
line,  composed  of  material  particles. 

.  If  we  CMinder  tbe  atxai^  line  as  composed  of  «. 
Bumber  of  nuttarial  particles  of  the  same  lixe  and  Ator 
sity,  it  is  evident  that  its  centre  of  inertia  will  be« 
point  in  the  tine  equidistant  from  its  extremities.  For 
if  ve  regard  the  line  as  a  lever  supported  np<m  its  mid- 
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die  point  as  a  fulcrum,  it  will  evidently  be  in  equilibrio, 
in  every  position,  as  the  number  of  particles  or  wei^s 
en  each  side  of  tbe  fulcrum  is  equaL 

Prop.  V. 

164.  To  find  the  centre  of  inertia  of  a  parallelo- 
gram. 

Let  ABCD  be  a  parallelogram  of  nnifinm  density,  Tig.  7. 
bisect  AB  in  F,  and  having  drawn  F ^  parallel  to  AC 
or  BD,  bisect  it  in  f the  point  p  will  be  the  centre 
of  inertia  of  the  parallelogram.  The  parallelogram  may 
be  regarded  as  composed  nf  lines  AB,  a  b  parallel  to 
one  another,  and  consisting  of  material  particles  of  the 
same  size  and  density.  Now,  by  Art.  155.  the  centre  of 
inertia  of  AB  is  F,  and  tbe  centre  of  inertia  of  a  A  is 
and  in  the  same  way  it  may  be  shewn  that  tbe  centra 
of  inertia,  of  every  line  of  which  the  surftce  is  com- 
posed, lies  in  the  line  F^^  But  F f  may  be  considered 
■  as  composed  of  a  number  of  material  particles  of  nni- 
form  density,  eat^  bcmg  equal  in  weight  to  the  pai^ 
tides  in  tbe  line  AB,  therefim  by  Art.'  X65.  its  centre 
of  inertia  will  be  in-    its  middle  punt. 

PROP.  VI, 

265.  To  find  the  centre  of  inertia  of  a  triangle. 

Let  ABC  be  a  triangle  of  uniform  density,  and  let 
AB,  BC  be  bisected  in  the  points  E,  D.  Join  CE,  ^ 
AD,  and  the  point  of  intersection  F  shall,  ,  be  the 
centre  of  inertia  of  the  triaujrie  ABC  The  frian^ 
may  be  considered  as  composed  of  a  number  of  parallel 
lines  xi  material  - partides  BC,  Ac,  jS«}  but  in  the 
similar  tiianglcs  ADC,  A.ec ;  AD  :  DC=Ar  :  ec, 
and  in  the  triangles  ADC,  ADB,  A«£;  BD  :  DAa 
he  r  e K  ^  hence  by  composition  BD  :  DC=:6e  :  ec; 
but  BD  and  DC  are  equal }  therefore,  b  ez^e  c ;  and 
the  line  b  c,  supposed  to  consist  of  material  particles, 
will  be  in  equilibrio  about  e.  In  the  same  way  it  mkj 
be  shewn  that  every  other  line  fl»  will  be  in  equilibrio 
about  a  point  situated  in  the  line  AD  }  consequently 

'  the  centre  of  gravity  is  in  that  line.  For  the  same  rea- 
son it  follows,  that  the  centre  of  gravity  is  in  the  line 

'  C£,  that  is,  it  will  be  in  F,  the  point  of  intersection  of 
these  two  lines.  In  order  to  determine  the  relation  be- 
tween FA  and  FD,  join  ED  \  then,  since  B£=:E1A, 
and  BDsDC,  BE  :'EA=BD  :  DC,  and  consequents 
ly,  (Geohetrt,  Sect,  IV.  Theor.  18.)  £D  n  p»- 
rallel  to  AC,  and  th^  triao^es  BED,  BAC  similar. 
We  have,  tbcrefinre,  CA  :  CB=rD£  :  liB,  and  by  al- 
ternation CA  :  D£=CB  :  DB,  that  is,  CA :  BE= 
2 : 1.  In  the  similar  triangles  CFA,  DFE,  AF  .  AC= 
DF  :  DE,  and  by  alternation  AF  :  DF=:AC  :  D£, 
that  is,  AF  :  DF=a  :  i,  or  AF=JAD. 

166.  Cor.  I.  By  Geohetrt,  Theor.  16.  Sect.  FV. 
m  have 


AB«+AC^2BD»+aAB*(=fBC»+4AF» 
AB«-|-BC*=2CC*  +  aBG"  =iAT7+|CF- 
AC'+BC«=aAE'+  aEC'  =riAfi*+fBF^. 
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MTT.  adding  these  three  equations,  nd  remsvrog  tbe 

-v—*  fractions,  we  have  AB»+BC*+AC'=3  AF»+3  Cfc"' 
-(-3BF%  or  in  any  piano  triangle,  the  sum  of  tbe  squares 
of  the  three  Bides  is  equal  to  thrice  the  sum  of  the 
squares  of  the  distances  of  the  centre  of  gravity  from 
each  of  the  anf^lar  points. 

167.  Cor.  2.  By  resolving  tbe  three  quadratic  equa» 
ttons  in  the  precedipg  corollary,  we  obtain  AF:=:f 
^/2AB'4-  a  AC— B  C  r=|x/^BAH^a"B  C— 
AC*  J  and  BFrr^VaSC'+iAC— AB',  fonnultc 
which  express  the  distances  of  the  centre  of  gravity 
from  each  of  the  angular  points. 

Prop.  VII. 

168.  To  find  the  centre  of  inertia  of  a  trapezium 
or  any  rectilineal  figure* 

F%.  9.  Ijet  ABCDE  he  the  trapezium,  and  let  it  be  divid- 
ed into  the  triangles  ABC,  ACE,  £CD  by  the  lines 
AC,  EC.  By  the  last  proposition  find  m,  n,  o,  th& 
centres  of  gravity  of  the  triangles,  and  take  the  point 
F  in  the  line  m  n,  so  that  F  »  :  F  insrtnangle  ABC : 
triangle  ACE,  then  F  will  he  the  centre  of  gravity  of 
these  triangles.    Join  F  o,  and  find  a  point  ^  so  that 

J"  o  :  Fy=  triangle  ABC -J- triangle  ACE  :  triangle 
CED,  then  all  the  triangles  will  be  in  equilibrio  about 

^ft  that  is,  y  is  the  centre  of  gravity  of  the  rectilineal 
figure  ABCDE.  Tbe  same  method  may  be  employed 
in  finding  the  centre  of  gravity  of  a  trapezium,  what- 
ever be  the  number  of  its  sides. 

Phot.  Vm. 

169.  To  find  the  centre  cf  inertia  of  a  pyramid 
with  a  polygonal  base. 

Kg.  to.  Let  die  pyramid  be  triangular,  as  ABCD,  Sg.  10. 
Bisect  BD  in  F,  and  join  CF  and  FA.  Make  F 
^  of  FC,  and  F  of  FA,  and  draw J"^.  It  is  evi- 
dent, from  Art  159.  Uiat  J"  is  the  centre  of  ^avity  of 
the  triangular  haae  BCD,  and  that  the  line  AF,  which 
joins  the  vertex  and  the  point ^  will  pass  through  tbe 
centre  of  gravity  of  all  the  triangular  laminse  or  sec- 
tions of  the  pyramid  parallel  to  its  base  ABC ;  for,  by 
taking  any  section  b  c  elf  and  joining  c  m,  it  may  be 
easily  shewn,  that  b  m=m  d,  and  m  n:=fm  r,  so  that 
n  is  the  centre  of  gravity  of  the  section  bed.  It  fol- 
lows, therefore,  that  A  /"will  pass  through  the  centre 
of  gravity  of  the  pyramid.  In  tbe  same  way  it  may  be 
shewn,  by  considering  ABD  as  the  base,  and  D  the 
vertex,  and  making  F9=fFA,  that  the  centre  of  gra- 
vity lies  in  the  line  ^  C.  But,  as  the  lines  A^  f  C  lie 
in  the  plane  of  the  triangle  AFC,  they  must  intersect 
each  other;  stni  therefore  the  point  of  intersection 
H  will  be  the  centre  of  inertia  of  the  triangular  pyra- 
mid. Now,  since  F FC,  and  F  f  =:f  FA,  w«  have 
Ff  :FA=F/;FC,  therefore  (Geometry,  Theor.  8. 
Sect.  IV.)  p  f'tB  parallel  to  AC.  Thfe  triangle  p /H 
will  conseqaentty  he  shnilar  to  AHC,  and  H  f  :  HC 
=H/:  HA=/4» :  AC=i  :  3  ;  therefore  H  f^fHC 
=i  9  C.  and/H=|AH=4A f. 

1 70.  When  the  pyramid  has  a  polvgonal  base,  it 
may  be  conceived  to  be  formed  of  a  number  of  triangular 
pyramids,  whose  centres  of  inertia  will  be  in  one  plane 
parallel  to  the  base.  Their  common  centre  of  gravity 
Will  tfacrefoEe  be  m  the  same  plane*  and  in  &  line 
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drawn  from  tbe  vertex  to  the  centn  of  gravity  of  all  Tbeocy. 
the  triangles  which  compose  the  basej  the  distance  of  ™  "v  ™* 
the  centre  of  gravity,  therefore,  from  the  vertex,  will 
be  equal  to  three-fourths  of  the  altitude      the  py- 
ramid. 

171.  CoR.  I.  Hence  it  is  obvious,  that  the  centre  of 
gravity  of  a  right  cone  is  a  point  in  its  axis,  whose  di- 
stance from  the  vertex  is  equal  to  three-fourths  of  the 
length  of  the  axis  }  for  as  this  may  he  demonstrated  of 
a  pyramid  whose  base  iti  a  polygon,  with  an  infinite 
ntmibcr  of  sides,  it  must  hold  also  of  a  right  cone 
which  may  be  considered  as  a  ^rranud  of  this  desoip- 
tion. 

172.  Con.  2.  By  proceeding  as  in  Art.  160.  it 
will  be  found,  that  in  a  triangiUar  pyramid,  the  di- 
stance of  any  of  the  vertices  from  its  centre  of  iner- 
tia, is  equal  to  ooe-fonrth  of  the  square  root  of  the 
diSerence  of  thrice  the  sum  of  the  squares  of  the  three 
edges  which  meet  at  that  vertex,  and  the  sum  of  the 
squares  of  the  other  three  edges and  likewise,  that 
tbs  sum  of  tbe  squares  of  the  ^stances  of  tbe  centre  of 
inertia  from  the  vertices  of  any  triangular  pyramid, 
is  equal  to  onc-fimith  of  the  sum  of  the  squares  of  the 
six  edges  of  the  pyramids.  A  demonstration  of  these 
theorems  may  he  seen  in  Gregory*B  Mechanics,  toU  L 
p.  59,.  60. 


r73.  In  order  to  shew  the  application  of  the  doc- 
trine of  flui(ioDB  to  the  determination  the  centre  of 
inertia  of  cunw  lines,  areas,  solids,  and  the  snrfiices 
of  solids,  let  ABC  be  any  eurve  Has  wbooe  axis  is  BB.  ng.  n. 
Hen,  since  the  axis  bisects  all  the  ordinates  DG,  AC, 
each  of  the  ordiqates,  considered  as  composed  of  mate- 
rial particles,  will  be  in  equilibrio  about  the  points  of 
bisection  E,  R  ^  and  therefore  the  centre  of  inertia  of 
the  body  will  lie  in  tbe  axis.  But,  if  we  consider  tbe 
body  as  composed  of  a  number  of  small  weights  D  dg  G, 
we  shall  find  its  centre  of  inertia  by  multiplying  each 
wei^t  by  its  distance  from  any  line  m  n  parallel  to  the  or- 
dinates, and  dividing  the  sum  of  all  these  prednots  hy  the 
sumof  aUthepaTUcle8,Ajt.ij8.  Hius,  let  x  denote  the 
distance  £B,  then  its  fluxion  x  will  he  the  breadth  of 
the  element  or  small  weight  D  dg  G,  and  x  X  DG  will 
represent  the  weight,  and  the  fluent  of  dus  qnantity  will 
be  the  som  of  all  the  weights.  Again,  if  we  multiply  the 
weight  se  X  DG  by  x=:£B  its  distance  from  the  point  B, 

we  shall  have  the  momentum  of  ^at  weight  ^uvx*  X 
DG,  and  the  fluent  of  this  qnantity  will  express  the  sum 
of  tbe  momenta  of  all  the  weights  mto  which  the  body  is 
divided.  But,  by  Art.  158.  the  distance  of  tbe  centre  of 
gravity  from  a  given  point  B  is  equal  to  the  sum  of  all 
the  momenta  divided  by  the  sum  of  all  the  weights  or 
bodies,  that  is,  if  F  be  the  centre  of  gravi^r  of  the 

body  ABC,  we  have  FBrr^'^"^  P^f  ^ 

fioentofjvxDG 

ealling  y  the  ordinate  DE,  we  have  DG^a  jr,  and  FB 

floent  of «  29X       .—n    flueot  of  «?«  . 
=5  ^,  or  FB=:  ?—  m  the  case 

fluent  of  2  y  X  fluent  y  x . 

o{  areas. 

174.  In  the  ease  of  solids  generated  hy  rotation,  the 
element  or  small  weight  FxxOtG  trill  he  a  circular  - 

y'— eectioD,  -  i 
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VktKf.   section,  whose  diameter  is  2  D£=2  y,  mai  since  the 
'     V    I '  area  of  a  circle  is  equal  to  its  circumference  muttiplied 
by  its  diameter,  we  have  (making«-=3. 1416)  3V](i*«, 
=the  circular  sectioo  whose  diameter  is  t)G }  and  since 
*  X  2  «■  y'     or  3  «■  xy**,  will  represent  the  momenttun 

Aueiiti^2ir»y"« 

of  the  weiflht,  we  shall  have  FB=--  — r» 

ftnent  of  2  «■  « 

fluent  of  y  x  x 

wad  dividing  by  a  w     we  have  FB±=  r  • 

fluent  of  yx 

175.  In  findii^  the  centre  of  inertia  of  the  stn&ces 
of  solids,  the  elements  or  small  weights  are  the  circum- 
ferences of  circles,  whose  radii  are  the  ordinatcs  of  the 
curve  by  whose  revolution  the  solid  is  generated.  Now,  ■ 
the  anrface  of  the  solid  may  be  conceived  to  be  gene- 
nUed  hj  the  dnattifeTence  of  ft  circle  increasing  gim- 
dually  nram  B  towards  A  and  C  }  making  s  therefore 
equal  to  BD,  its  flnxion  is  mu'tiplied  into  the  peri- 
phery  of  the  circle  whose  diameter  is  DG,  that  is, 
a  «■  y  a,  will  express  the  elementary  surface  or  small 
weight  whose  diameter  is  BG.  Then,  since  jt  X  iwyac, 
or  2  w  s  y  Xf  will  be  the  momentum  of  the  elementary 

weight,  we  A.U  hare  FB==?li^i5i£?-ll£i,  and  du 
fluent  of  2  ir  y  SI 

,  viding  by  2  >  we  obtain  FB=1"*^"'  °^  ^  y  f , 

fluent  of  y  IB 

176.  If  the  body,  whose  centre  of  inertia  is  to  be 
found,  be  a  curve  bne,  as  GBD,  then  it  is  manifest  that 
the  small  weights  will  be  expressed  by  the  flaxioo  of 

fig  II.     GBD,  that  is,  by  2  2,  since  GB]}=  2  BDs 

seqittntly  dieir  momenta  will  be  2  x  31,  and  we  shall 
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Tincolum)  its  value  B— jf,  and  wo  have  CD  =  fltieiit  t 

^^fl^Ed^^-    Now,  in  ord«  to  find  th.*" 
floZMi  of  the  nnnerator  of  the  preceding  fraction,  as- 
sunie0=2B«^-^t",  and9!f'«=:^  2  B  j^-tg*,  and  by  tah- 

ingthefluxion,wehavea=2Bi^2*«^2R— 2«  X«i 
bat  this  qnantity  is  doaUe  of  the  first  tern  of  the  nu- 
merator, therefore  "  =lP«X«-  Bysobrtitutingtheac 
2 

nines  in  the  firactional  formula,  we  obuin  GD=flucnt 
^  X  ii=5i=^:55^i  bat«»c«y=aS:^:^ 
we  haw,  by  rmiung  both  sides  to  the  third  power,  y's: 


fluent  2  S9t     fluent  «  a     fluent  x  a 


FBs  .  _  .  _ 

flnent  2 «       fluent «  ^ 

Prof.  IX. 

177.  To  find  the  centre  of  inertia  of  a  circnlar 
segment. 

LetAEsx,  FCzy,  and  AD  the  radius  of  the  cir» 
cle  =  B,  consequently  ME=2  R— EA.  Then,  since 
fay  the  property  of  the  circle  (Geometry,  Tbeor.  28. 
Sect  IV.)  ME  X  EA=  BE%  we  have,  1^  substitution, 
BE-=  2R  xEA--EAx  EA,ory*=2R*— x"; 
hencey  =;  R  x~-a^.  Now,  by  Art.  174.  we  hava 
the  distancfc  of  the  centre  of  gravity  from  A,  that  is, 

floentxya    ,      ,    «  « 

AOrr     '  ~i  but  the  fluent  of  y  X  or  the  sum  of 

fluent  y  x 

all  the  weights,  is  equal  to  the  area  of  half  the  seg- 
ment ABEC;  therefore  AG=?^^?=^^.  Then,by 

^ABEC 

substibiting  matead  of  y,  in  this  equation,  the  value  of 
it  deduced  from  the  property  of  Uie  circle,  we  have 


AG= 


fluent  rfxx^  2  R  x—^ 


}  or,  in  order  to  find 


GD  the  distance  of  the  centre  of  gravi^  from  the  cen- 
tre, .we  most  substitute  instead  of  x  (without  die 


«ll  I  tbeiefiire  G  D=:Z^^="^aKc" 

~^AhEc'*  ^  distance  of  the  centre  of  gravi- 
ty  irf"  a  circular  segment  from  the  ceiHre  of  the  circle,  is 
equal  to  the  twelfUl  part  of  the  cube  of  twice  the  owli- 
nate,  (or  the  chord  of  the  segment)  divided  by  the  area 
of  the  segment. 

178.  Cor.  ^Vlien  the  segment  becomes  a  semicircle 

wehave  zysszr;  and  therefore  =  GDs;^^^^^  a 

—   rL_ ,  that  is.  the  dir. 

12ABEC  -  12ABEC  -  it-UiEC 
tance  of  the  centre  of  gravity  of  a  semicircle  from  the 
centre  (tf  the  semicircle,  is  equal  to  the  cube  of  the  ra- 
dios, divided  by  me  aod  a  half  times  the  area  of  the 
segment. 

Prof.  X, 

179.  To  find  die  centre  of  inertia  of  the  sector  of 

a  circle. 

WABDCbe  the  sector  of  the  circle.  BvArt.157. 
find  m  the  centre  of  inertia  of  the  triangle  BCD,  and 
Inr  the  last  pn^osition  find  G  the  centre  of  inertia  ol 
the  segment  j  th«  take  a  pmnt  n  so  situated  between 
G  and  n,  that  ABEC  :  BCBsm  m  :  G  ft,  then  the 
point  It  will  be  die  centre  of  gravity  of  the  sector.— 
By  proceeding  in  this  way,  it  will  be  found  that  D  w, 
or  the  distance  of  the  centre  of  m^-ity  of  the  sector 
from  the  centre  of  the  circle,  is  a  fourth  proportional  to 
the  semiare,  to  the  semichord,  and  to  two-thirds  of  tb« 
radios. 

Prop.  XI. 

180.  To  find  the  centre  of  inertia  of  a  plane  sur- 
face bounded  by  a  parabola  whose  equation  t« 

Since  ytsa  x«,  multiply  both  tcnns  by  x  x,  and  «  se- 
parately, and  we  have  y  x  x=  a*  +"  «r,  and  y  xzza x«  x. 

But,  by  Art.  1 74.  we  have  FB=c**"'"^  "^T^*^  therefore, 

fluent  y  * 

by  substituting  the  preceding  values  o(  x  jf  x  and  y.v 

....      .  •  fluent  of  a  X  '+*3t 

in  the  ionmila,  wc  obtam  IBs- 
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ibA  hf  ttking  tbe  fluents  it  iMCoaiu 
«+« 

If  tberetbiT,  be  equal  to  thea  y=a  dff ,  and, 
squariog  both  sides,  y*-=(f «,  whtch  is  tbe  equation  of 
tba  commoD  or  Apollonian  parabola.  Hence,  FB= 
^x,  that  IB,  tbe  dlstaoce  of  the  centre  of  gravity  from 
tbe  vertex  is  ^tbs  of  the  axis. 

When  n  is  equal  to  I,  then  y=aar,  and  the  para- 
bola d^nerates  into  a  triangle,  in  which  case  FB 
=r-fx,  ns  in  Art.  165. 

Prop.  XU. 

i8l>  To  find  the  centre  of  inertia  of  a  solid^  ge- 
nerated by  the  Terolution  of  the  preceding  curve 
round  its  axis. 

Since  jf^zax-,  square  both  aides,  and  we  have 
tfV  i  then  multiply  both  sides  hyxx,  and  x  separately, 
we  obtain y'*«=a"aj*"**«,  and  y**=a"  at""*.  But, 

hf  Alt.  174.  ire  hnve  TBsz^^-^-^^',  therein^, 

fluent  of  y*x 

by  substituting  the  preceding  values  of  g'x  at,  and  jr"* 


in  that  ibrmufa^  i*e  obtain  FB= 


flnent  of  oV"*** 


floentof  d^iv^x 
by  taking  tbe  flaents  we  shall  have 

_  2n  +  2 


— r-,  «nd 


FB= 


a'x' 


3JI-I-I 

When  n=f ,  tbe  solid  becomes  a  commcm  parabo- 
loid, and  wo  obtain  Ffi=j«. 

When  ni=i,  the  solid  becomes  .a  cow,  and  FB 
r=^Ar,  as  in  Art.  171. 

Prop.  XIII. 

182.  To  find  the  centre  of  gravity  of  a  spherical 
surface  or  zone,  comprenended  between  two 
parallel  planes,  or  of  the  spherical  surface  of 
any  spherical  segment. 

Let  BMNC  be  a  section  of  the  spherical  surface 
comprehended  between  the  pUnes  BC,  MN,  and  let 
£P=r»,  £C=y,  DC=B,  and  s=  the  arc  CN.  Sup- 

rK  the  nbscissa  £P  to  increase  by  the  small  quantity 
0,  draw  0  r  parallel  to  EC,  C  s  iwrallel  to  £  0,  and 
C  r  perpendicular  to  DC  ;  then  it  is  evident,  that  in 
tbe  similar  triangles  CD£,  Cfr,  EC.  DCnC;: 
C r,  that  is,  y  ;  R=C s  .Cn  but  C r  is  the  flux- 
ion of  the  arc  NC,  and  C  »  the  flnxitm  of  the  abscis- 
sa FE  }  therefi»ey:B=»:«,and  sy=Rjr,  and  a 

=  5*.   Now,byArt.i75.  FB=!222L^Liy?, 
J'  fluent  of  «jr» 


in  this  fivmuk,  we  obtain  TBsz-^^SLsL     ,  ,  for 

fluent  of  Bsr 

u       B.yxxa  .    ,     ...    ,      •     H«*  _ 

H-^— =  p    •  ■  *»7  y»)=-^-  By 

Ajra       xifxtt  nx 


taking  the  fluents  we  obtain  FB=i^sf«,  a  fluenC 

which  requires  no  correction,  as  the  other  quantities 
vanish  at  the  same  time  with  x. 

183.  When  BP  is  equal  to  DC,  the  solid  becomes 
a  spherical  segment,  and^  £A  becomes  the  altitodtt 
of  the  segment)  as  that  universally  tbe  CMitre  of  gra- 
vity of  UK  spherical  sur&ce  of  a  spherical  segmcBt 
is  in  tite  middle  of  thn  line  which  is  tbie  altitude  of  tho 
segment,  or  in  the  middle  of  the  line  which  joins  the 
centres  of  the  two  circles  that  bomid  tbe  spherical 
segment. 

1 84.  When  the  spherical  segment  is  a  hemispberoiSi 
the  centre  of  gravity  of  its  beuii!>pherical  surface  is  ob- 
vi(Hisly  at  tbe  distance  of  one-half  the  radius  from  its 
cmtre. 

Prop.  XIV. 

185.  To  find  the  centre  of  gravity  ctf  a  drcultf 
arc. 

Let  BAC  be  the  circular  arc,  it  is  required  to  fig.  13. 
find  its  centre  of  inertia,  or  tbe  distance  of  the  cen- 
tre of  inertia  of  the  half  arc  A.C  from  the  diameter 
HG }  for  it  is  evident,  that  the.  line  which  joins  the 
centres  of  gravity  of  each  of  the  semiarcs  AB,  AG 
must  be  parallel  to  HG,  and  therefwe  the  distance  of 
their  commen  centre  of  gravity,  which  must  be  in  that 
line,  from  the  line  HG,  will  be  equal  to  the  distance  of 
the  centre  of  gravity  of  the  semiarc  from  tbe  same  line. 
Make  PC=DE=*,- EC=y;  DC=DA=R,  and  AC 
then  it  ma^  be  shewn,  as  in  tbe  last  proposition^ 

that  y  :  B=« : »;  hence  zyzrRAr.  But,  by  Art.  176. 
we  have  FB:=-^^^^-^^^^,  y  being  in  this  case  equal 
to  a:  in  the  fbnnula  in  Art.  176.  and  substituting  tbe 
preceding  value  of  y  v,  it  becomes  FB=  ^"'"^     P  *^ 

R* 

and,  taking  the  fluent,  we  have  FB=  — ,  which  re- 

qnires  no  correction,  as  the  fluent  of  y  »  vanishes  at  the 
same  time  with  m.    Calling  df  therefore,  the  distance 
of  the  centre  of  inertia  of  the  arc  BAC  from  the  cen- 
R  * 

tre  D,  we  have  d=  — and  d  at=R  x  ;  hence  si ;  k 

—B.  :  df  or  2  Z  ;  airrrR  :  J,  that  is,  the  distance  of 
the  Centre  of  inertia  of  a  circular  arc  from  the  centra 
of  the  circle  is  a  fourth  proportional  to  the  arc,  the 
chord  of  the  arc,  and  radius. 

186.  When  the  arc  BAC  becmnes  a  semicircle,  PC 
or  »  is  equal  to  DG  or  radius,  so  that  we  hav« 
.2»:2R=R:4  or  4Z:4B=rR:d;  but  41$  is 
equal  to  the  vMe  drcnmfemce  itf^the  cirde,  and  4  R 
K  i* 
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Theory,  is  cqtial  to  twice  Ae  diameter ;  therefore,  3*141593  :  2 

sR  :  rf,-  hence  rf= — ~  =.63662  R. 

3-141593 

187.  When  if  is  equal  to  2R,  or  irben  the  arc  ABC 
becomes  equal  to  the  iriiole  circnmference  of  the  circle, 

»  vanishes,  and  is  =0,  and  therefore  — ^=:o,  which 

shews,  that  the  centre  of  inertia  coincides  with  the  cen- 
tre of  the  circle. 

Scholium  L 

1 88.  From  the  specimens  which  the  preceding  pro- 
positions contain  of  the  application  of  the  formulae  in 

-  Articles  173,  174,  175,  176,  the  reader  will  find  no 
difHcutty  in  determining  the  centre  of  inertia  of  other 
surfaces  and  solids,  when  he  is  acquainted  with  the  equa- 
tion of  the  curves  by  which  the  surfaces  are  bounded, 
and  by  whcuc  revolution  the  solids  are  generated. 

A  knowledge  of  the  nature  of  these  curves,  how- 
ever, is  not  auolutely  necessary  for  the  determination 
of  the  centres  of  inertia  of  surfaces  and  solids.    A  me- 
■  thod  of  finding  the  centre  of  gravity,  without  employ- 
ing the  equation  of  the  bounding  curves,  was  discovcr- 
•  Mathe-  ed  by  our  countryman,  Mr  Thomas  Simson*.    It  was 
""i*"^      afterwards  more  fully  illustrated  by  Mr  Chapman,  in 
hia  work  on  the  Construction  of  Ships ;  by  M.  Lc- 
veque,  in  bis  translation  of  Don  George  Juan's  Trea- 
tise on  the  Construction  and  Management  of  Vessels} 
and  by  M.  Prony,  in  his  Architecture  HydrauUtfUCy 
torn.  i.  p.  93.  to  which  we  must  refer  such  readers  as 
.    '       wish  to  prosecute  the  subject. 

ScHOLtOU  n. 

Pttntion  of  igp,  As  Jg  frequently  of  great  use  to  know  the  po- 
of  ineitialn  Centre  of  inertia  in  bodies  of  all  forms,  we 

bodietior  collect  all  the  leading  results  which  might  bave 

varioo*      been  obtained,  by  the  method  given  in  the  preceding  pro- 
positions. 

1.  The  centre  of  inertia  of  a  straight  line  is  in  its 
middle  point. 

2.  The  centre  of  Inertia  of  a  parallelogram  is  in  the 
.  intersection  of  its  diagonals. 

3.  The  ceptre  of  inertia  of  a  triangle  is  distant  from 
its  vertex  two-thirds  of  a  line  drawn  from  the  vertex  to 
the  middle  of  the  opposite  side. 

4.  The  centre  of  inertia  of  a  circle,  and  of  a  regular 
polygon,  coincides  with  the  centres  of  these  figures. 

.5.  The  centre  of  inertia  of  a  paxalleio|iiped  is  in 
the  intersection  of  the  diagonals  joining  its  opposite 
angles. 

6.  The  centre  of  inertia  of  a  pyramid  is  distant  from 
its  vertex  three-fourths  of  the  axis. 

7.  The  centre  of  inertia  of  a  right  cone  is  in  a  point 
in  its  axis  whose  distance  from  the  vertex  is  three-fourths 
of  the  axis. 

8.  In  the  segment  of  a  circle,  the  centre  of  inertia  is 
distant  from  the  centre  of  the  circle  a  twelfth  part  of 
the  cube  of  the  chord  of  the  segment  divided  by  the 

■*C' 

area  of  the  segment,  or  dzz.^-^,  where  (/=tbe  dis- 
tance of  the  centre  of  inertia  from  the  centre  the 
circle,  C  =  tie  chord  of  the  segment,  and  A  its 
axis. 
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9.  In  the  sector  of  a  circle,  the  centre  of  inertia  is 


distant  from  the  centre  of  the  circle,  by  a  quantity 
which  is  a  fourth  proportional  to  the  semiarc,  the  semi- 
chord,  and  two-thirds  of  the  radius. 

10.  In  a  spherical  surface  or  zone,  comprehended 
between  two  planes,  the  centre  of  inertia  is  in  the  mid- 
dle of  the  line  which  joins  tbe  centres  of  the  two  circu- 
lar planes  by  which  it  is  bounded.  When  one  of  the 
circular  planes  vani-^heti,  the  spherical  zone  becomes 
the  spherical  surface  of  a  spherical  segment  ^  tlicre- 
fore, 

11.  In  a  sjdierical  surface  of  a  spherical  segment,  the 
centre  of  inertia  is  in  the  middle  of  its  altitude  or  ver- 
sed sine ;  consequently, 

12.  The  centre  of  inertia  of  the  surface  of  a  com- 
plete sphere  coincides  with  the  centre  of  the  sphere. 

13.  In  a  spherical  segment,  tlie  centre  of  inertia 
is  distant  from  the  vertex  1^  a  quantity  equal  to 

>—  ^  Ji  where  a  is  the  diameter  of  the  . sphere, 
60 — 4^  -  ' 

and  X  the  altitude  or  wrsed  sine  of  the  segment. 

Hence,  • 

14.  The  centre  of  inertia  of  a  hemisphere  is  distant 
from  its  vertex  by  a  quantity  equal  to  five-cljtblbs  of 
the  radius,  or  it  is  tbrce-cigbths  of  Uie  radius  distant 
from  the  hemisphere  \  and, 

15.  The  centre  of  inertia  of  a  complete  sphere  coin- 
cides with  the  centre  of  the  sphere. 

16.  In  a  circular  arc  the  centic  of  inertia  is  distant 

from  its  centre  hy  a  quantity  equal  to  — — where  R  is 

the  radius,  x  the  semichord,  and  b  the  scmiarc. 
Hence, 

17.  In  a  semicircular  arc  the  centre  of  inertia  is  dis- 
tant from  its  centre  .63662  R,  and, 

18.  The  centre  of  luertia  of  the  circnmference  of  a 
circle  coincides  with  the  centre  of  a  circle. 

19.  In  a  circular  sector  the  ceutre  of  inertia  !s  dis- 

2c  R 

tant  from  the  centre  of  the  circle  ,  where  R  is  the 

3a 

radius,  a  the  arc,  and  c  its  chord. 

20.  In  a  spherical  seetm:,  composed  of  a  cone  and 
a  8[dicrical  segment,  tbe  centre  of  inertia  is  distant 
from  the  vertex  of  the  segment  by  a  quantity  equal  to 

wheVB  R  is  radius,  and  x  tbe  altitude  or 

versed  siiw  of  the  segment. 

21  •  In  an  ellipsis  the  centre  of  inertia  coincides  with 

the  centre  of  tbe  figui-e. 

22.  The  centre  of  inertia  of  an  oblate  and  prolate 
spheroid,  solids  generated  by  the  revolution  of  an  el- 
lipse round  its  lesser  and  its  greater  axis  reEpecti\'ely, 
coincides  with  the  centres  of  the  figures. 

23.  In  tbe  segment  of  an  oblate  spheroid  tbe  centre 
of  inertia  is  distant  from  its  vertex  by  a  quantity  equal  to 

^ m— 3*  ^  ^ijgyg  jij  the  lesser  axis,  or  axis  of  rota- 
om— '4* 

tion,  and  ;r  the  altitude  of  tbe  segment.  Hence, 

24.  In  a  hemispberoid  tbe  centre  of  inertia  Is  distant 
from  its  vertex  five-eighths  of  tbe  radius. 

25.  The  centre  of  inertia  of  the  Begment  of  a  prolate 

spheroid 
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ThNTT'  spheroid  13  distant  from  iu  vertex  hj  a  quantity  equal  to 
— ~-  X     wliere  a  Is  the  greater  axis,  or  axis  of 
rotation. 

26.  In  the  common  or  Apollonian  paratiola,  tlie  dis- 
tance of  the  ccntr'!  of  inertia  from  Its  vcrttx  is  three- 
fifths  of  the  axis. 

27.  In  the  cabicnl  parabola  the  distance  of  the  cen- 
tre of  inertia  from  its  vertex  is  four-scvcntha  of  the  axis, 
in  the  biquadratic  parabola  five-nintbs  of  the  axis,  and 
in  tfao  sursolid  paral^a  six-elevenths  of  the  axis. 

28.  In  the  common  semiparabola,  the  distance  of  its 
centre  of  gra%-iiy  from  the  centre  of  gravity  of  the  whole 
parabola,  in  the  direction  of  the  ordinate  passing  through 
tlwt  centre,  is  \  of  the  greatest  ordinate. 

29.  In  the  common  piiraboloid,  the  distance  of  the 
centre  of  inertia  from  its  axis,  is  equal  to  \  of  the 

30.  Id  the  common  byperboloid,  the  distance  of  the 

centre  of  inertia  from  the  vertex  is  equal  j^— "^-^  X 

where  o  is  the  transverse  axis  of  the  generating  hyper- 
bola, and  X  the  altitude  of  the  solid. 

31.  In  the  frustum  of  a  paraboloid,  the  distance  of 
the  centre  of  inertia  from  the  centre  of  the  smallest 

.  2R'-{-r'  A 
ctrcniarend  ts  ^-  '     x  ->  where  h  is  the  distance 

.  4  . 

bctweeti  the  centres  of  the  circles  which  contain  the 
parabo!<udal  frustum,  R  the  radius  of  the  greater  circle, 
and  r  the  radius  of  the  lesser  circle. 

32>  In  a  conic  frustum  or  truncated  cone,  the  dis- 
tance of  the  centre  of  inertia  from  the  centre  of  the 

11   .   •     ,        .  .  3H'  +  2Kr-j-,-^     h  ... 
smallest  circular  end  is  — = — —  X  -  which  re- 

presents  the  distance  between  the  centres  of  the  circles 
which  cuitain  the  frustum,  and  U,  r  the  radii  of  the 

circles. 

33.  The  same  formula  is  applicable  to  any  regular 
pyramid,  R  and  r  representing  the  sides  of  the  two 
fMfgoos  by  which  it  is  contained. 

Prof.  XIV. 

190.  If  a  quantity  of  motion  be  communicated  to 
a  system  of  bodies,  the  centre  of  gravity  of  the 
system  will  move  in  the  same  direction,  and 
^th  the  same  velocity,  as  if  all  the  bodies  were 
collected  hi  that  centre,-  and  received  the  same 
quantity  of  motion  in  the  same  direction.  ■ 

^  '4-       Let  A,  B,  C  be  the  bodies  which  compose  the  sys^ 
tern,  and  let  F  be  the  centre  of  gravity  of  the  bodies 
B,  C,  and  ./the  centre  of  gravity  of  the  whole  system, 
as  determined  by  Art.  155.    Toen  if  the  body  A  re- 
ceives such  a  -momentum  as  to  make  it  move  to  a  in  a 
second,  join  F  »,  and  take  a  point  ^  so  that  F  ^  :  ^  a:= 
P^f :  ./"o*  ip  will  now  be  the  centre  of  gravity  of  the 
system,  f  ^  the  path  of  that  centre  will  be  parallel 
to  A  o,  and  / <p  will  be  to  A  a  as  B  is  to  A-f  B-f-C. 
lict  the  t>ame  quantity  of  motion  be  now  communicated 
to  B,  so  as  to  make  it  describe  the  space  B  6,  in  a  se- 
cond ;  and  having  drawn  p  O  parallel  to  B  b,  take  a 
point   G,  so  that  9  C  :  B  i=B  :  A-}-B+C,  and  G 
will  be  the  centre  of  gravity  of  the  bodies  after  B  has 
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moved  to  b.  In  tlie  same  way  it  may  be  found,  that  II  Tbcno 
will  be  tlie  couiiAon  centre  of  gravity  of  the  bodtr:>  »  ^ 
after  the  same  quantity  of  mfitlon  has  bei'n  communi- 
cated to  C  iA  the  direction  C  c.  Now  if  the  qutintity  of 
motion  which  wai  communicated  to  A,  B,  C  sepriratt'Iv 
had  been  communicated  to  them  at  the  simie  iiiitnnt, 
they  woulil  have  been  found  at  tlic  end  of  a  second  in 
the  points  a,  r,  and  tliclr  centre  of  gravity  would  have 
been  the  point  11.  Let  us  now  suppose  the  three 
bodies  collected  in  their  common  centra  of  gravity  _/J 
the  body  at  F  will  be  criiial  to  A-f'B+C,  and  if  thn 
same  quantity  of  motion  which  made  A  move  to  a 
in  a  second  be  communicated  to  the  body  at  J"  nod  in 
the  same  direction,  it  will  be  found  somewhere  in  the 
line  J^tp  at  the  end  of  a  second.  But  as  the  quantity  of 
motion  is  equal  to  the  product  of  the  velocity  of  the 
body  multiplied  by  its  quantity  of  matter,  the  velo- 
cities are  inversely  as  the  quantities  of  matter,  add  con- 
sequently the  Velocity  of  the  body  at  y  is  to  A's  velo- 
city as  A  is  to  A-f-B-f  C,  that  is,  as is  to  A  a  ; 
therefore  A  a  and  f  ^  arc  described  by  A  and  b^  the 
body  at  f  in  equal  times,  and  the  body  at  J"  will  bn 
found  at  p  at  the  end  of  a  second.  In  tnc  same  way  it 
may  be  shewn,  that  the  body  at  will  be  found  at  Ci 
if  it  receives  the  same  momentum  that  wss  given  to  li, 
and  in  the  same  direction,  and  that  it  will  be  fonnd  at 
H  after  it  has  received  the  momentum  that  was  com- 
municated to  C,  consequently  if  it  received  ait  these 
momenta  at  the  same  instant,  it  would  have  described 
J'H  in  a  second.    Q.  £.  D. 

391.  Con.  I.  If  the  bodies  of  a  system  move  uni- 
formly in  right  lines,  their  common  centre  of  gravity  will 
either  be  at  rest,  or  move  uniformly  in  a  right  line.  For 
if  the  momenta  communicated  to  the  bodies  A,  B,  C 
were  coromnnicated  to  a  body  at ^/^A-{-B-|-C,  it  will 
(n'ther  remain  at  rest  or  move  vniforml)^  in  a  straight 
line.    See  Neu'toti*s  Princijn'a,  I.  Sect.  III.  Cor.  i. 

192.  CoR.  3.  'ITie  centre  of  ^vity  of  any  system  is  j^.  x^, 
not  aflected  by  the  mutual  action  of  the  bodies  which 
compose  it.  ^  For  let  B  and  C  be  two  bodies  whose 
common  centre  of  gravity  is  F  -y  and  let  the  points  /3, 
be  taken,  so  that  B  |6  :  C  »r=C  :  B,  the  spaces  B  fi, 
C«  will  represent  the  mutual  action  of  the  bodies  B, 
C,  that  is,  B  /8  will  represent  the  action  of  C  upon  B, ' 
or  the  motion  which  is  the  result  of  that  action,  and  C  » 
the  action  of  B  upon  C,  or  the  motion  which  results 
from  it.  Hien,  since  F  is  the  cqmmon  centre  of  gra- 
vity of  B  and  C,  we  have  (Art.  155.)  B  :  C=FC  : 
FB,  hut  B  :  C=:C  «  :  B  j8,  therefore  FC  :  FB=C  «  : 
B  ^ }  but  C  K  is  a  muinitude  taken  from  FC,  and  B 
is  a  magnitude  taken  mm  FB,  consequently  .(Playfair's 
Euclid,  Book  v.  Prop.  19.)  the  remainder*  F  :  ^SF 
=FC  :  FB,  that  is,  «  F  :  ^8  F=B  ;  C,  that  is,  (Art. 
1 55.)  the  point  F.  continues  to  be  the  centre  of  gra- 
vity notwithstanding  the  action  of  the  bodies  B,  C.  If 
the  system  is  composed  of  several  bodies,  the  same 
thing  may  be  proved  of  every  two  of  the  bodies,  and 
consequently  of  the  whole  system.  See  jyAlemberCa 
Xiytiamique^  Art.  76.  and  iiewtm^t  Princ^uif  L  Sect, 
in.  Cor.  4. 

Prop.  XV. 

193.  If  a  body  is  placed  upon  a  horizontal  plane, 
or  suspended  by  two  threads>  it  cannot  be  in 
K  a  equiUbrio 
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equilibrio  unless  a  perpendicular  drawn  from 
the  centre  of  gravity  to  the  horizontal  plane, 
or  to  a  horizontal  line  passing  through  the  two 
threads,  fall  within  the  base*uf  the  body,  or 
upon  that  part  of  the  horizontal  line  which  lies 
between  the  threads. 

1 94.  Let  ABCD  be  a  body  placed  in  the  borizoo- 
tal  plane  CD,  G  its  centre  of  gravity,  and  GE  a  per- 
pendicular drawn  to  tbc  horizontal  line  DE.  Then  the 
whole  matter  of  the  body  ABCD  may  be  cooceived 
as  united  in  its  centre  of  gravity  G,  and  as  its  tendency 
downwards  is  in  the  vertical  line  G£,  it  can  descend 
only  by  tnming  round  the  point  C  as  a  centre.  Here 
then  we  have  a  body  G  placed  at  the  eud  of  a  lever - 
GO  vhose  fulcram  is  C,  and  its  power  to  turn  round 
C  is  represented  by  the  qoanUtjr  of  matter  in  G  multi- 
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TUs  it  the  reason  why  a  spbeTC  or  cyliader  ceHs  down  Theory 
an  inclined  plane;  for  as  the^  tooch  the  |dane  aoly  in '     w—  »■ 
one  point  or  line,  the  lint  of  dtreetua  muat  always  &U 
witbont  the  base. 

197.  CoR.  2.  The  higher  the  centre  of  gravity  of  fig.  17. 
a  body  is,  the  more  easily  will  it  be  overturned.  For 
if  ABCD  be  the  body  whose  centre  of  gravity  is  F, 
and  if  any  force  be  employed  to  move  it  round  C  as  a 
fulcrum,  the  power  with  which  it  will  resist  this  force 
is  inversely  as  ¥C;  then,  if  the  centre  of  gravity  is 
raised  to  ji  /  C  will  be  greater  than  FC,  and  the 
power  with  which  it  resists  being  overtnmed  is  dimi- 
nished, that  is,  the  body  Is  the  more  easily  overturned 
the  higher  that  its  centre  of  gravity  is  placed. 

Cor.  3.  If  a  body  be  suspended  by  one  thread, 
it  will  not  be  at  rest  unless  its  centre  of  gravij^  is  in 
the  direction  of  the  thread  produced,  fw  when  tbe 


]died  by  the  perjpendicutar  Cl^  let  iidi  from  the  fill-  threads  hft  hi  f  approach  so  near  each  other  as  to 

crum  upon  its  line  of  directi<m  ;  and  as  then  is  no       •   ■  ■     ■••        ■   >  -l— -j         -t-         -•  » 

foixe  to  counterbalance  -this,  the  body  G,  and  conse- 
quently  the  body  ABCD,  will  fall  by  turning  round  C. 
When  the  vertical  line  GE  coincides  with  GC,  EC 
vantshea,  and  the  weight  of  the  body  concentrated  at 
G  has  no  power  to  torn  tbe  lever  round  C,  but  is  sup* 
ported  upon  the  fulcrum  C.  When  tbe  vertical  line 
GEi  (by  some  lyriters  called  tbe  line  of  directiim\  falls 
within  tbe  base  CD,  it  is  obvious  that  the  weight  at 
G  has  no  influence  in  producing  a  motion  round  C  or 
D,  but  is  eniploved  in  pressing  Uie  body  uptm  the  ho- 
rizontal plane  ED. 

195.  2.  Let  the  body  ACBD  be  suspended  at  tbe 
poinu/,  9  hy  tbe  threads  hfyje^t  and  let  G  be  tbe  cen- 
tre of  gravity  of  the  body.  Join  G  f ,  G^  draw/^  paral- 
lel to  tbe  horizon,  and  through  G  draw  n  0  parallel  to 
f  f .  Continue  h Hp  to  o  and  n,  and  draw  G 1  perpen- 
dicular to  J  f  ,-the  body  AB  cannot  be  in  equilibrio  un- 
less the  point  t  falls  upon  the  borizont^  line  J  9  which 
passes  through  tbe  threads.  It  is  obvious  that  tbe  centre 
of  grarity  can  never  change  its  distance  from  the  &xed 
points  of  sospension^  if  therefore  the  bf>dy  is  not  in 
equilibrio,  its  centre  of  gravity  roust  descend  eitlier  to- 
wards ffl  or  a;  let  it  descend  towards  m  till  it  rests  at  tbe 
point  V,  then  y_/=r/"G  j  buty  f  is  greater  than  G  f  (Eu- 
cUd,  Book  I.  Frop.  7.)  which  is  absurd,  therefore  the 
pmnt-G  cannot  descend,  that  is,  the  body  is  in  equili- 
brio. It  may  he  shewn  in  the  same  way,  that  it  will 
be  in  equilibrio  when  G.is  any  where  between  n  and  e, 
that  is,  when  tbe  perpendicular.let  fall  from  G  cuts  the 
horizontal  line  J  ^  that  lies  between  the  threads.  If 
tbe  body  be  suspended  by  tbe  two  threads  HE,  hj^  so 
that  the  perpendioular  G  f  falls  without  the  linc/  F, 
the  body  is  not  in  equilibrio,  for  the  centre  of  gravity 
G  acting  at  the  end  of  the  lever  GF  tends  to  tnm  round 
F  with  a  pewer  eqal  to  GxGm,  it  will  therefore  de- 
ecend,  and  as  its  distance  fi-om  f  cannot  change,  tlie 
point/ will  rise,  and  the  thread  /*  A  will  be  relaxed. 
When  G  arrives  at  m  tbe  perpendicular  G  m  vanishes, 
and  G  has  no  power  to  turn  round  F.   The  body  AB 


coincide  with  the  single  thread  H£,  the  pomt  1  most 
in  the  case  of  an  equilibrium  fall  upon  F,  and  tbe  lines 
G  t,  GF  must  coincide  with  m  F ;  but  HF  and  m  F 
are  both  perpendicular  to  the  horizontal  tine  f  ^,  there- 
fore the  centre  of  gravity  G  is  in  the  direction  of  the 
the  thread  HF. 

109.  Cor.  4.  If  the  bodies  A,  B,  C,  fig.  18.  be  sos-Fig.  18. 
penocd  by  any  point  F  from  the  hofdc  H,  they  will 
not  be  in  equilibrio  unless  their  common  centre  of  gra- 
vity G  is  in  the  vertical  line  FG  passing  through  the 
point  of  suspension  }  and  in  fig* 'p*  the  bodies  A,  BFig.i9> 
connected  by  tbe  bent  rod  AFB  will  not  be  in  equi- 
librio unless  their  common  centre  of  gravity  G  is  in  a 
vertical  line  passing  through  F,  tbe  point  in  which  the 
system  rests  upon  the  plane  CD, 

Scholium. 

200.  We  have  seen  in  the  preceding  propoeition  and  Diteicac 
corollaries,  theposition  which  must  be  given  to  tbe  centre  kiadi  of 
of  gravity  in  order  to  procure  an  equilibrium.  It  is  *qnM- 
evident,  however,  that  thoo^  tbe  bodies  are  necessari-^^'"* 
ly  at  rest,  yet  they  have  dmerent  degrees  of  stability, 
depending  on  tbe  position  of  the  centre  of  gravity  with 
regard  to  the  centre  of  motion.  Hence  bodies  are  said 
to  have  a  stable  equilibrium  when  their  centre  of  gra- 
vity cannot  move  without  ascending,  or  when  the  path 
described  by  their  centre  of  gravity  has  its  concavity 
upwards >a  tottering  equilibrium  when  the  centre  cA 
gravity  cannot  move  without  descending,  or  when  the 
path  which  it  describes  his  its  concavity  downwu-ds,— 
and  a  nootral  equilibrium  when  the  body  mil  rest  in  any 
position.  Thus  in  fig.  20.  if  the  vessels  A,  B  have  their 
handles  so  placed  that  in  the  one  tbe  handle  A  is  fixed 
above  the  centre  of  gravity  and  In  the  other  the  handle 
B  is  fixed  below  the  centre  of  gravity  then  the  equi- 
librium of  A  will  be  staUe,  and'that  of  B  tottering; 
for  if  A  is  held  by  the  handle  it  will  require  a  consi- 
derable force  to  make  Its  centre  of  gravity  describe  the 
path  m  fl,  whereas  the  smallest  force  will  destroy  tho 
equilibrium  of  B.  Tbc  vessel  A,  too,  has  a  constant  ten- 


tberefore  cumot  be  in  equilibrio  till  tbe  perpendicular .  dency  to  recover  its  equilibrium,  and  always  recovers  it 
G  t  falls  within/ F,  wbwb  it  does  as  soon  as  it  arnves  as  gpon  as  the  disturbing  force  is  removed,  but  the  ves- 
At  DC.  sel  B  has  no  tendency  to  do  this  even  when  its  cquili- 

196.  Cor.  X.  Ifab6d)ria  placed  upon  an  inclined:  bHum  is  affected  in  the  smallest  degree.    For  the  same  j^^^, 
{dane,  supposed  without  friction,  it  will  slide  down  the  •  reason  tbe  elliptical  body  A,  when  resting  on  tbc  cxtre- 
plane  when  tbe  line  of  'direction  falls  within  its  base,    mity  of  its  conjn^te  axis,  has  a  stable  equilibrium,  bat 
and  will  roll  down  when  this  line'  falls  without  tbebaK.    vAen  resting  on  its  transTcxse  axis  as  at  B,  its  equiUbri- 
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mOk  IS  tottering.  The  eqnilibriam  oS  a  cikJe  or  sphere 
'ia  always  neotea],  for  when  it  is  dtstnrbed,  the  body  has 
DUiher  a  tcodency  to  fall  nor  to  resume  its  former  sitea- 
tioBtf— A  Aat  body  A  supported  hy  a  sphere  B  ivUl 
have  its  eqnilihriiwi  stable  when  its  centre  of  gravity  is 
neucr  the  point  of  contact  than  the  centre  of  the  sphere 
is,  and  the  eqaiUbrinm  of  C  wili  be  tottering  wfaen  its 
oeatn  of  ff^vity  is  fiuther  distant  from  the  surfaoe  of 
the  sphere  I>  than  the  centre  of  the  sphere  is. 

Fkof.  XVL 
I.  To  find  the  centre  of  inertia  mechanically. 

201.  If  the  body  whose  centre  of  inertia  is  to  be 
f^^^  fcond  can  be  suspended  by  a  thread,  then  when  the  bo- 
^^^'^  ^  is  in  equilibrioj  the  centre  of  gravity  will  be  some- 
paiitr.  where  in  the  line,  prolonged  if  necessary,  that  is  form- 
ed by  the  thread  upon  the  sw&ce  of  the  body.  Let  a 
body  be  again  suspended  from  another  part  of  its  sur- 
fiwe,  so  that  the  direction  •{  tlie  thread  may  be  nearly 
at  right  angles  to  its  fonner  direction,  then  as  the  centre 
of  gravity  must  also  be  in  the  new  direction  of  the 
thread  pndonged,  it  will  he  in  the  point  where  these 
two  lines  intersect  eadi  other. 

202.  2.  If  the  body  is  of  such  a  kind  that  it  cannot 
he  conveniently  suspended,  balance  it  upon  two  sharp 
points,  and  its  centre  of  motion  will  be  somewhere  in 
the  line  which  joins  these  points.  Balance  it  a  second 
time  upon  the  sharp  points,  so  that  the  line  which  joins 
the  points  may  be  nearly  at  right  angles  to  the  former 
line.  The  intersection  of  these  two  lines  will  he  the 
centre  of  inertia  of  the  body. 

203.  3.  If  the  body  is  so  Sexible  that  it  can  neither 
be  suspended  by  a  thread  nor  balance  upon  points,  then 
let  a  tlnn  hoard  be  balanced  upon  the  points  as  be- 
fsre,  and  let  the  body  he  so  placed  upon  this  board 
when  balanced,  that  the  eqnilibnum  may  still  continue ; 
then,  having  fonnd  the  centre  of  gravity  of  the  hoard 
wfaen  loaded  with  the  hod^,  the  centre  of  gravity  of 
the  body  will  be  a  point  m  its  surfiwe  exactly  opposite 
to-  that  centre. 

204.  The  preceding  method,  however,  only  ^ves  us 
the  centre  of  gravity  when  the  body  has  no  sensible 
thickness,  for  when  it  is  of  three  dimensions,  the  centre 
of  gravity  must  be  somewhere  between  the  two  opposite 
snrfaces. 

205.  DrJlm'tum.-~-T]ie  centro^iaryc  method  is  the  me- 
thod of  determining  tbc  areas  of  suifaces,  and  the  con- 
tents of  solids,  by  considering  them  as  generated  by  mo- 
tion, and.by  employing  the  law  of  thexentre  of  gravity. 

Prop.  XVII. 

(wro-  ao6.  If  any  straight  or  carve  line,  or  -any  plane 
iyj*"  surface  bounded  straight  or  curve  lines,  re- 
"ilBiii  Tcdve.  round  an  axis  situated  in  die  same  plane 
with  the  lines  or  surfaces,  the  surface  or  solid 
thus  generated  will  be  respectively  equal  to  a 
surface  or  solid  whose  base  is  equal  to  the 
given  line  or  surface,  and  whos^  height  is  equal 
to-  the  arc  described  by  the  centrfi  of  gravity  of 
the  generating  line  or  surface. 

fjm  I^  ABCD  be  tKe  plane  surface  by  whose  revolo- 

tfCB-mwd  the  axis  MPN  is  genetatfed  the  solid  a  D,v 
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contained  by  the  pvanelbgAms  ABCD,  abed,  and 
hy  the  areas  a  AC  &BDi/,  andaAB  dtcCD</;let 
G  be  the  centre  of  gravity  of  ABCD,  (ben  the  BoKd 
a  D  shall  be  equal  to  a  solid  whose  base  is  AB.CD,  and 
whose  altitude  is  a  line  equal  to  Ogj  the  space  desierib- 
ed  by  its  centre  of  gravity  G.  It  is  evident  from 
Art.  z6i.  that  the  sum  of  the  products  of  all  the 
particles  of  the  mHace  ABCD,  maltiplied  by  their 
respective  distanoet'  from  any  given  point  F,  is  equal 
to  the  sum  of  all  the  particles  multipli^  by  the 
distance  of  their  common  centre  of  gravity  (fkfrom  the 
same  point  V.  Now  every  particle  of  the  surface 
ABCD,  during  its  revolution  round  die  point  F,  will 
obviously  describe  the  arch  of  a  circle  proportional  to 
the  distance  of  that  particle  from  the  point  P,  which  is 
the  centre  of  all  the  arches  j  therefore  the  sum  of  the 
product  of  all  the  particles  multiplied  by  the  arch  de- 
scribed by  each  of  them,  will  be  equal  to  the  som  of 
the  particles  multiplied  by  the  arch  which  their  com- 
mon centre  of  gravity  describes  ;  that  is,  the  solid  a  D  ■ 
will  be  equal  to  the  area  of  the  surface  multiplied  by 
the  path  of  its  centre  of  gravity.  la  order  to  have 
a  clearer  illustration  of  this  reasoning  let  F,  py  Wy  &c. 
be  the  particles  of  the  surface  ABCD }  D,  £^  )  their 
distance  from  the  centre  of  rotatioa  P,  and 
the  arches  which  they  describe,  while  GP  u  tlie  distance 
of  the  centre  of  gravity  of  the  sut&ce  ABCD  from  the 
centre  P,  and  G  g  the  arch  described  by  iL  Hen 

by  Art.  161.  F X D+pxJ-t- jo<7=g+fl+«- X GP, 
hutD:rf:>:GF=A:fl:^y:Gg,tbereforePxA+f  Xfl+ 
irX«=P+/»+wXG^.  But  PxA+^Xfl+wX- 
&c.  make  op  the  whole  solid  a  D,  and  F^^-|.«-,  &c 
make  up  the  whole  surface  ABCD ;  therefore  the  solid 
a  D  is  equal  to  the  generating  surface  ABCD  multi- 
plied by  the  path  of  its  centre  of  gravity.    Q.  £.  D. 

207.  CoR.  I.  Let  us  suppose  the  circle  BACO  to  be 
generated  by  the  revolution  of  the  line  DA  round  the  f^.  n 
point  D ;  then  since  the  centre  of  gravity  of  the  line 

DA  is  in  its  middle  point  G,  the  path  of  this  centre 
will  be  a  circumference  whose  radius  is  DG,,  or  a  line 
equal  to  half  the  circumference  BONAB,  therefme, 
fay  the  theoron,  the  area  of  the  circle  BONB  will  he 
equal  to  the  radios  DA  multiplied  by  the  scmicircamfer- 
cure,  whidi  coincides  with  the  result  obtained  from  the 
principles  of  geometry.  Sec  Flayfair's  Geometry, 
Supp.  B.  I.  Prop.  5.  In  the  same  way,  hy  means  of 
tbe  preceding  theorem,  we  may  readily  determine  the 
area  of  any  surfaoe,  or  tbe  content  of  any  solid  that  is 
generated  hy  motion. 

Scholium. 

208.  The  ceotm-baryc  method,  which  is  one  of  the 
finest  inventions  of  geometry,  was  first  noticed  by  Pap- 
pus in  the  preface  to  the  seventh  book  of  his  mathema- 
tical coIleGtions^  hnt  it  is  to  Father  Guldinns  that  we 
are  indebted  fiir  a  more  complete  discussion  of  the  sub- 
ject. He  puhUshed  an  account  of  his  discovery  partly 
in  1635,  and  partly  in  1640,  in  his  work  entitled  De 
Ctntro  Gravitdti'sy  lib.  ii.  cap.  8.  prop.  3.  and  gave  an  in- 
direct demonstration  of  the  theorem,  by  showing  tbe  cchi- 
formity  of  its  results  with  those  which  were  obtained  by 
other  means.  Leibnitz  demonstrated  the  theorem  in  the 
case  of  supeificies  generated  hy  tbe  revolution  of  curves, 
hut-ciooccaled  his  demonstration  (Act.  Lcips.  1695*  p.  - 
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Theory.  493»  The  theorem  of  Leibnitz,  however,  as  well  as  that  of 
y— GuldiDiu  was  dedtonstrated  by  Variffnon  in  tbe  Me- 
nwira  of  the  Academy  for  1714,  p.  78.  Leibnitz  ob- 
serves that  the  method  will  still  hold,  even  if  the  centre 
Tound  which  the  revolution  is  performed  be  continually 
changed  during  the  generating  motion.  For  further 
information  on  this  subject,  the  reader  is  referred  to 
Dr  Wallia'swork,  De  Ca/culo  Centri  Gravitatis,  Hut- 
ton's  Mensuration,  Frony's  Architecture  Hydraulique, 
vol.  i.  p.  88.  and  Gregory*8  Mechanics,  vol.  i.  p.  64. 
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Prop.  XVIIL 


aop.  To  show  the  use  of  the  doctrine  of  the  centre 
of  gravity  in  t&e  explanation  of  some  mecham* 
cal  phenomena. 

In  the  equilibrium  and  motion  of  animals  we  per- 
^"^'^^ceive  many  phenomena  dcducible  from  the  properties  of 
pml,  *tbe  centre  of  gravity.  When  wc  endeavour  to  rise 
from  a  chair,  wc  naturally  draw  our  feet  inwards,  and 
rest  upon  their  extremities,  in  order  to  bring  the  centre  of 
gravitv  directly  below  our  feet,  and  wc  put  tbe  body  into 
tnat  position  in  which  its  equilibrium  is  tottering,  a  po- 
bition  which  renders  the  smallest  force  capable  of  pro- 
ducing motion,  or  of  overturning  the  body.  In  this 
situation,  in  order  to  prevent  oui-selves  from  falling 
backwards,  we  thrust  forward  the  upper  part  of  the 
body  for  the  purpose  of  throwing  the  centi-e  of  gi-avity 
l)eTond  our  feet :  and  when  the  equilibrium  Is  thus  de- 
stroyed, we  throw  out  one  of  our  feet,  and  gradually 
nuse  the  centre  of  gravity  till  the  position  of  the  body 
is  erect. — When  wc  walk,  the  body  is  thrown  into 
the  position  of  tottering  equilibrium  by  resting  it  on 
■  one  foot  }  this  equilibrium  is  destroyed  by  pushing  for- 
irardthe  centre  of  gravity,  and  the  body  again  assumes 
the  position  of  tottering  equilibrium  by  resting  it  on  the 
other  foot.  During  this  alternate  process  of  creating 
and  destroying  a  tottering  equilibrium,  the  one  foot  is 


by  the -two  right  feet.  His  two  right  feet  are  then  Hirers, 
brought  up  at  tbe  same  instant,  and  be  is  supported  on-  '  '  ,  '  ' 
ly  by  bis  two  left  feet.  M  hen  a  horse  pulls  at  a  load 
vriiich  he  can  scarcely  orercome,  he  raises  both  bis  fore 
feet,  bis  hind  feet  become  the  fuLcmm  of  a  lever,  and' 
the  wei^t  of  the  horse  collected  in  his  centre  of  gravi- 
ty acta  as  a  weii^t  upon  this  Icvtr,  and  enables  him  to 
surmount  the  obstacle.  See  Appendix  to  Ferguson'a 
Lectures,  vol.  ii.). 

212.  VYhen  a  rope-dancer  balances  himself  upon  the  Method -is 
fore  part  of  one  foot,  he  preserves  hia  equilibrium  in  twonrhich  a 
ways,  either  by  throwing  one  of  his  arms  or  his  elevated 

foot,  or  bis  balancing  pole,  to  tbe  side  opposite  to  that^^Jj|_ 
towards  which  be  is  beginning  to  fall,  or  by  shifting  tbe  biioa. 
point  of  his  foot,  on  which  he  rests,  to  the  faame  side  to- 
wards which  he  is  apt  to  fall ;  for  it  amounts  to  the 
same  thing  whether  he  brings  the  centre  of  gravity 
directly  above  the  point  of  support,  or  brings  the  point 
of  support  directly  below  the  centre  of  gravity.  For 
this  purpose  the  convex  form  of  tbe  foot  is  of  great 
use,  for  if  it  had  been  perfectly  flat,  the  point  of  sup- 
port  could  it6t  have  admitted  of  small  variations  in  its 
position  *.  •  See  Dr 

213.  We  have  already  seen  (Art.  197.I  that  any  body  ^  Jo^ff'* 
is  more  easily  overturned  in  prc^rtion  to  the  height  ofp^-^^^^ 
its  centre  of  gravity.    Hence  it  is  a  matter  of  great  ^^j,  i 
importance  that  the  centre  of  gravity  of  ait  carriages 

should  be  placed  as  low  as  possible.    Tins  may  often 
he  effected  by  a  judicious  disposition  of  the  load,  of 
which  the  heaviest  materials  should  always  have  the 
lowest  place.    The  present  construction  of  our  mail  The  ron- 
and  post  coaclies  is  therefore  ad\'crse  to  every  principle  *t™^t  ^ 
of  science,  and  the  cause  of  many  of  those  accidents  '""  'tn*^^.' 
which  the  lives  of  individuals  have  been  lost.  The^u^ 
elevated  position  of  the  guard,  the  driver,  and  the  ' 
outiiidc  passengers,  and  the  two  boots  which  ccHitatn 
the  baggage,  raises  the  centre  of  gravity  of  tbe  load- 
ed vehicle  to  a  very  great  height,  and  renders  it  much 
more  easily  ovcilumcd  than  it  would  otherwise  have 


placed  upon  tbe  ground,  and  the  other  is  raised  from    been.  W^hen  any  accident  of  this  kind  Is  likely  to  hap- 


it  i  hut  in  running,  whith  Is  performed  in  exactly  the 
same  way,  both  the  feet  are  never  on  the  ground  at  the 
same  time :  At  every  step  there  is  a  short  internal, 
during  which  the  runner  does  not  touch  tbe  ground  at 
all. 

210.  W^hen  we  ascend  an  inclined  plane  the  body  is 
thrown  farther  forward  than  when  we  walk  on  a  hori- 
zontal one,  in  order  that  the  line  of  direction  may  fall 
without  our  feet  i  and  in  descending  an  inelineil  plane, 
the  body  is  thrown  backward,  in  order  to  prevent  the 
line  of  direction  from  falling  too  suddenly  without  the 
base.  In  carrying  a  burden,  tbe  centre  of  gravity  is 
-broo^t  nearer  to  tbe  burden,  so  that  the  line  of  direc- 
tion would  fall  without  our  feet  if  we  did  not  naturally 
lean  towards  the  nide  opposite  to  tbe  burden,  in  order  to 
keep  the  line  of  direction  within  our  feet.  When  the 
burden  is  therefore  carried  on  the  back,  wtf  lean  for- 
ward i  when  it  Is  carried  in  the  right  arm,  we  lean  to- 
wards the  left  *,  when  it  is  carried  In  the  left  arm,  we 
lean  towards  the  right ;  and  when  It  is  carried  before 
tlic'body,  we  throw  the  head  backwards.  . 

211.  W'hcn  a  horse  walks,  be  first  sets  out  one  of 
Ms  fore  feet  and  one  of  hi»  b't^d  feet,  suppose  the  right 
foot ;  then  at  the  same  instant  he  throws  out  his  left  (ore 
foot  and  his  leil  bind  foot,  $0  as  to  be  supported  only 


pen,  the  passengers  should  bend  as  low  as  possible,  and 
endeavour  to  throw  themsch  es  to  the  elevated  side  of  the 
carriage. — In  two  wheeled  carriages  where  tbe  horse 
hears  part  of  the  toad  upon  its  back,  the  elevation  of 
the  centre  of  gravity  renders  the  draught  more  difficult, 
by  throwing  a  greater  proportion  of  the  load  upon  the 
horgc^s  hack  when  he  is  ^iiig  down  hilt,  and  when 
he  has  the  least  occasion  tor  it  j  and  taking  the  load 
from  the  hack  of  the  horse  when  be  is  going  up  hill, 
and  requires  to  be  prcsstul  to  the  ground. 

214.  A  knowledge  of  the  laws  of  the  centre  of  gra-  Fig.  34. 
vity  enables  us  to  explain  the  experiment  represented  in 

fig.  24.  where  the  vessel  of  water  CG  is  suspended  on  a 

rod  AB,  passing  below  its  handle,  and  resting  on  the 

end  E  of  the  beam  D£.    Tbe  extremity  B  of  the  rod 

AB  is  supported  1^  another  rod  BF,  ^lyhich  bears  a- 

gainst  the  bottom  of  the  vessel }  so  that  the  vessel  and 

the  two  rods  become,  as  it  were,  one  body,  which,  by 

Art.  199.  will  be  in  equilibrio  when  their  common^  lowtcd 

centre  of  gravity  C  is  in  the  same  vertical  line  with  the  «yiinder 

point  of  support  F..  mny  be 

215.  The  cylinder  G  may  he  made  to  ascend  the  In- '"■4? 
dined  plane  ABC  by  putting  a  piece  of  lead  or  any  e*i„^*!i^ 

'  heavy  substance  on  one  side  of  its  axis,  so  that  tbe  ctn-  i,y  on-^ 
tre  of  gravity  may  be  moved  from  G  towards^.  Ueocewetght. 

it 
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X^ttrj.  >t  is  obvious,  thxt  tlio  centre  of  gravity  g  will  ttcscend. 
Rod  by  its  Hesoeat  the  body  Tvill  riae  towards  A.  Tbe 
iocUQation  of  the  plane,  however,  must  be  snch,  that 
before  the  motion  commences,  the  angles  formed  by -a 
vertical  line  drawn  from  g  with  a  line  drawn  from  G 
perpendicularly  to  AB,  must  be  less  than  the  angle  of 
inclination  ABC,  or,  wbt.eh  is  tbe  same  thing,  when 
the  vertical  line  drawn  from  g  ios9  not  cut  the  line 
which  lien  between  tbe  point  of  contact  and  the  centre 
of  tbe  cylinder.  When  the  vei'tical  line,  let  (sd\  from 
gf  meets  tbe  perpendicular  line  drawn  from  G  to  the 
plane  in  the  point  of  contact,  the  cylinder  will  be  in 
eqnilihrio  on  the  inclined  plane.  - 
K  doahle  ^P<™  *^  nxM  principle,  a  donUe  scalene  cone 

tiMt  may  ni&y  be  made  to  ascend  an  inclined  plane  without  being 
he  nsde'to  loidcd  with  a  weight.  In  fig.  26.  let  ABC  be  the 
f^^^y^  section  of  a  double  iuctined  plane,  AB,  BC  being  sec- 
'^ae  by    '^o"**  surfaces  perpendicular  to  the  line  in  which 

h>  •wn     tl>c  double  scalene  cone  AD£FC  mm-^s.    Then,  since 
Mci^L      the  centre  of  gravity  of  a  cone  is  in  the  line  joining  the 
tig.  i6.     vertex  and  the  centre  of  its  base,  and  since  the  axis  of 
a  scalene  cone  is  not  perpendicular  to  its  base,  tbe  line 
which  joins  the  centres  of  both  the  cones,  when  in  the 
posidon  represented  in  the  figure,  will  be  nbovc  the  line 
which  joins  the  centres  of  their  bases.    If  the  circle, 
rig.  27.     therefore,  in  fig.  27.  represents  the  base  of  one  of  the 
cooes,  and  C  its  centre,  tbe  line  which  joins  the  cen* 
tres  of  gravity  of  the  two  cones  will  t^minate  in  some 
point  G  at  a  distance  from  the  centre,.and  therefore  the 
doable  cone  will  aiccnd  the  plane  upon  the  same  prin- 
ciples, and  .  under  the  same  conditions,  aa  those  men- 
tioned in  the  last  paragraph. 

Chap.  V.  On  the-:  Alotiott  of.  Bodies  along  incU/icd 
Plaacs  and  Curves,,  on  i/ie  Canfe,  of  swiftest  deteentf 
and  on  tAe  OsaL'ai$ififi  of  Pendufums^ 

Flxte    ^1?*  When  a  body  moves 'along  an  inclined  plane* 
CCCXXI.     the  force  which  accelerafV^  or  retards  its  motion, 
1-       is  to  the  whole  force  of  gravity  as  the  height  of 
the  plane  is  to  its  lengtli,  or  as  ■  the  sine  of.  its 
inclination  is  to  radius. 

Let  ABC  be  the  inclined  plane,  A  the  place  of  the 
body,  and  let  A  6  represent  the  whole  force  of  gravi- 
ty.    The  force  AB  i-i  equivalent  to  the  two  forces 
AD.  DB  or  AE,  AD,  of  which  AD  is  the  force 
that  accelerates  the  motion  of  the  body  down  the  plane, 
while  AE  is  destroyed  by  the  rcsibtaDce  or  re-action  of 
the  plane.    The  part  of  the  force  of  gravity,  therefore, 
which  makes  the  body  arrive  at  C  is  represented  by 
AD,  while  the  whole  force  of  gravity  is  represented  by 
AB  -y  but  the  triangle  ABD  in  equiangular  to  ABC, 
and  AD  :  ABzrAB  :  AC,  that  is,  the  accelerating 
force  which  m^es  the  body  descend  the  inclined  plane, 
is  to  the  whole  force  of  gravity  as  the  height  of  the 
plane  is  to  its  length,  or  as  the  sine  of  the  planers  in- 
clination is  to  radius ;  for  when  AC  is  radius,  AB  be- 
eemes  the  sine  of  the  angle  ACB. 
..218.  Cor.  I.  Since  the  force  of  gravity,  which  is 
oniform,  has  a  given  ratio  to  the  accelerating  force,  the 
accelerating  iWce-  'it  also  uniform ;  consequently  the 
law*  of  accelerated  and  retarded  motions,  as  exhibited 
in  the  article  DrH.iMics,  are  also  true  when  the  bodies 


move  along  inclined  planes.  Tf  H,  therefore,  repre- 
sent the  height  AB  of  the  plane,  Ij  its  length  AC,  g' 
the  force  of  gravity,  and  A  the  accelerating  force,  we 
shall  have,  by  the  proposition,  L  :  :  A,  hence, 

H  • 
A=:£:  X  -T-t  or,  since  g  :  A=radins  :  sin,  ACB,  and  A 

=  g-  X  sin.  ACB.    Now,  from  the   principles  of 

DTHAMICS,«=^^f*,  V=j;/=      2g  «,  and  f^-= 

s 


— ,  where  s  is  the  sjlace  described,  g  the  force  of 

gravity,  or  32J  feet,  v  the  velocity,  and  t  the  time. 
Making  therefore,  equal  to  ACB,  and  substituting 
the  value  of  A  instead  of  g  in  the  preceding  equation^ 

we  shall  bavc6''=sin.ip  Xf^j  Bin^i=^  Sg/nin.f , 

t/  /  2?~ 

and  t=:  ;  —  J  :  . 

g.  sm.  f         g.  sm.  9 

219.  CoR.  2.  If  one  body  begins  to  descend  through 
the  vertical  AB  at  the  same  time  that  another  body 
descends  along  the  plane  AC,  when  the  one  is  at  any 
point  »t,  the  position  of  the  other  will -be  n,  which  is 
determined  by  drawing  m  n  perpendicular  to  AC. 
The  forces  by  which  the  two  bodies  are  actuated,  are 
as  AB  to  Ad,  that,  is,  as  A  m  to  A  n;  but  forces 
are  measured  by  the  spaces  described  in  the  same  time; 
therefore,  tlie  spaces  described  in  the  same  time,  are  as 
A  m,  A  ff,  that  is,  as  the  length  of  the  plane  is  to  its 
height  J  for  A  fTi :  A  n=AC  :  AB  j  consequently,  when 
the  body  that  descends  along  the  vertical  line  AB  is  at 
fn,'  the  other  body  will  be  at  n.— Through  the  three 
points  A,  f»,  n  describe  the  semicircle  Km  n;  then, 
since  A  n  m  is  a  right  angle,  the  centre  of  the  semicircle 
will  be  in  the  line  A  m  (Playfair's  Euclid,  Book  iv. 
Prop.  5.)  ;  consequently,  if  two  bodies  desctnd from  the 
point  A  at  the  tame  timey  the  one  thmtigh  the  diameter 
of  a  -circit  A  m,  and  the  other  through  any  chord  A  n, 
thetf  will  arrive  ot  the  points  m  n,  the  extremities  of  the 
diameter  and  of  the  cfmrd  at  the  same  instant.  It  also 
follows  from  this  corollary,  that  if  from  the  point  A 
there  be  drawn  any  number  of  lines  making  diderent 
angles  tnth  the  diameter  A  m,  and  if  bodies  be  let  fall 
from  A,  no  as  to  move  aloog  these  lines,  they  will,  at 
the  end  of  anygiven  time,  be  found  in  the  circumfe- 
rences -of  circles  which  touch  one  another  in  the  point 
A.  If  the  lines  are  not  in  the  same  plane,  the  bodies 
will  be  in  the  -  circumferences  of  spheres  which  touch 
each  atb»  in  the  point  A. 

220.  Cor.  3.  If  any  number  of  bodies  descend  from 
th^  same  point  A  along  any  number  of  inclined  planes 
AC,  AF,  their  velocities  at  the  points  C,  F  wilt  be 
equal.  By  Cot.  1.  the  \-elncily  of  a  body  dcsccndiug 
the  plane  AC,  is  t)=  ^2^  *  Ein.  9,  and  the  velocity 
of  a  body  falling  in  the  vertical  line  AB  is  i^=V2g  s". 
But,  since  i^tf*,  wc  have  \^2g  s  sin.  f  =  \^2g~?  or 
2  j;#rin.  ^=2gs',  and  dividing  by  2g;  «  sin.  9=0, 
consequently  «  :  /=znn.p  :  i,  or  AB :  AC:rsin.DAB: 
radius.  Therefore,  when  i-=t^,  that  is,  when  the  vcloci  - 
tics  of  the  two  bodies  are  equal,  the  spaces  described  are 
as  sin.  DAB  :  radius,  which  can  only  happen  when  BC 
is  perpendicular  to  AB.  In  tlie  same  way  it  may  be 
shewn  that  the  .velocity  at  F  is  equal  to  the  velocity  at  C, 
therefore  the  velocity  at  C  is  equal  to  the  velocity'  at  F. 

221.  CoR.  4.  The  time  of  descending  along  AC  is 

to 
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to  tUe  tune  of  deseendiag  along  AB,  u  AC  is  to  AB* 
From  tbe  vilors  of    y  ia  Cor.  x.  we  obtain  t'= 

«'=:-^^:AB.  But  8in.  f ;  therefitte, 

sia.<>  AC 

AC" 

^=-^^ :  AB,  moA  taking  equal  multiples  of  time 

two  last  terms,  tbat  is,  multiplying  them  by  AB,  We 
have  f  :  <"=AC" :  AB»,  or  /  :  C=rAC  :  AB.  Hence 
the  timea  of  dcBcemiing  along  AF  and  AC,  are  u  AF 
and  AC. 

222.  Cor.  5.  The  velocities  acquired  hf  dencending 
any  planes  AC,  AF,  are  as  the  square  roots  of  their  al- 
titudes AB.  The  velocity  acquired  by  falling  through 
AB  is,  by  the  princi^es  of  Dthamics,  as  the  square 
root  AB ;  and  as  the  velocities  «t  F,  C  aze  equal 
to  that  at  B,  tiiey  will  also  be  as  tbe  squarenot  of 
AB. 

Prop.  II. 

323.  If  a  bod^  descend  any  point  along  a 
number  of  inclined  planes  to  a  horizontal  line, 
its  velocity,  when  it  reaches  the  horizontal  line, 
will  be  equal  to  that  which  it  would  have  ac- 
quired by  falling  in  a  Tcrtical  direction  from 
the  given  point  to  the  horizontal  hne. 

liet  AB,  BC,  CD,  be  a  onmber  of  planes  diffemUiy 
indined  to  ahomonUl  line  DN,  and  let  the  body  be  let 
&11  bom  tbe  pMni  A,  so  as  to  niove>along  these  planes, 
without  losing  xay  of  its  velocity  at  the  ansular  points  j 
it  will  have  the  same  velocity  when  it  reaobes  the  hori- 
zontal plane  at  D,  which  it  would  have  acquired  by 
falling  freely  from  A  to  F.  It  is  manifest  from  Art. 
220.  that  the  velocity  of  tbe  body  when  at  B  will  be 
the  same  as  that  of  another  body  which  had  fallen 
freely  from  A  to  c  in  a  vertical  line.  Tbe  two  bodies 
set  out  from  B  and  c  with  the  same  velocity,  and  will 
therefore  continue  to  have  the  same  velocity  when  they 
reach  the  points  C,  G,  because  c  G=:B  d.  The  two 
bodies  again  set  off  from  the  points  C,  G  with  the  same 
celerity,  and  since  GF=Cr,  their  respective  velocities 
will  be  equal  vHben  they  amve  at  ^  punts  D,  F  in 
the  horizcHital  ^ue.  The  velocity,  therefore,  acquired 
by  the  body  uJUdk  along  the  planes  AB,  BC,  CD  is 
equal  to  that  which  is  acquired  by  the  same  body  fall* 
ing  throng  the  vertical  line  AF. 

324.  CoH.  I.  As  the  preceding  propositiMi  holds 
tme,  vHiatever  be  the  nnmber  of  incliiud  planes  wfaidi 


lie  between  the  point  A  and  tiw.harixoiital  litte,  at  wiU 
hold  true  also  of  any  curve  Une  which  may  be  ooosider- ' 
ed  as  m&de  op  of  an  infinite  mmdier  of  stnU^t  lines. 
And,  since  the  small  planes  are  diminished  without  li- 
vit,  the  radius  is  diminislied  without  tiout,  and  thete- 
fbrc  the  versed  sine,  of  tbe  velocity  lost  in  passing  fronl 
one  plane  to  another,  is  dimioisbed  without  limit  (a), 
consequently,  abstracting  from  friction,  a  body  will  as- 
cend or  descend  a  curve  surface  without  losing  any  of 
its  velocity  from  tbe  curvature  of  the  surbce. 

225.  Cor.  2.  If  a  body  be  made  to  ascoid  a  curve 
sut&ce,  or  a  system  of  inclined  planes,  tbe  vertical  - 
height  to  which  it  will  rise,  is  equal  to  th^  through 
which  it  must  fall  in  order  to  acquire  the  velocity  with 
which  it  ascended,  abstracting  firofn  the  effecU  of  fric- 
tion, and  the  velocity  which  is  Igst  in  passing  fron  one 
plane  to  anodier.   This  is  obvious,  frwn  jSyhauics, 

-|  26,  51.}  for  the  body  experiences  the  saine  dec»- 
ments  of  velocity  In  its  ascent,  as  it  received  increai«ats 
in  its  descent. 

226.  CoR.  3.  The  same  thing  will  hold  if  the  body 
is  kept  in  the  curve  by  a  striag  perpendicular  to  tlw 
carve,  for  the  string  sustains  that  part  of  the  weight 
wbicli  was  sustained  by  tbe  curve,  since  the  reaction  of 
the  curve  surface  is  in  a  tine  perpendicular  to  the  curve. 

ScaoLiuM. 

227.  It  is  ohviooi,  that  the  body  which  novea  aloi^ 
die  system  of  inclined  planes  most  lose  a  part  of  its  ve- 
locity in  passing  from  one  plane  to  aoother.  By  the  le- 
solation  of  motion  it  will  be  found  that  the  velocity  ac- 
quired by  falling  through  any  of  the  planes,  is  to  the 
velocity  lost  in  passing  to  the  succeeding  one,  as  radios 
is  to  the  versed  sine  of  the  angle  framed  by  the  two 
planes.  Or  the  velocity  with  which  the  body  enters 
upon  one  plane  is  as  the  cosine  of  the  ao^e  made  by 
the  contiguous  pluies,  divided  by  the  veloci^  whidi 
the  body  had  when  it  left  the  preceding  plane. 

Prop.  m. 

228.  The  times  descen^ng  two  systems  of  in- 
clined planes  similar  and  similarly  situated,  are 
in  the  subduplicate  ratio  of  their  lengths. 

Let  AB,  BC,  CD,  and  a  6^  b     c     be  the  similarly. 
systems  of  inclined  planes,  and  let  T  be  the  time  of 
descendbg  ABCD,  and  t  the  time  of  descendii^ 
ubc  d. 


By  Cor.  4.  Fxop.  i.  we  hftvs 


T^fle  along  AB  :  Tune  along  A  esAB  :  Ap, 
Time  ahmg  a  &  :  ISbm  tXvag  » t^^sa  b  i  m0. 


But,  on  acconnt  of  the  nmilar  triangles  AB  c,  a  £  fi,  we  have, 

AB.:  Acssa  b:»0, 
Henoe  (EocUd,  Book  v.  Prop.  11.  16.) 

Time  along  AB  :  Time  dong  a  b=:Tmt  along  A  e  :  Taao  along  u  jf. 


(a)  See  Wood*s  Kinciples  of  Met^hanics,  p.  58.  note and  also  Qregovy's  MecbaBic^  voL  kp.  xza.-whcm 
this  coralUry  is  denmutrated  by  the  method  of  flnxiou. 
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ntaq*.  I»  dip         ^''y  ^  Biy  1>c  almni,  that 
*  Time  along  BC  :  Time  along  &«=:TiRie  along  e  G  :  Time  along  /S 

lime  alohg  CD  :  Time  along  cdsTime  along  GF  :  Time  along  x f. 

TWb,  by  Geouctrt,  Sect  III.  Thevem  VIII. 

Time  aloig  AB+BC+CD  :  Time  mbn^  a!+Je+c7sTiroe  along  Ac+TG+GF  :  Tunc  a1oDg'aJ+^ 

that  is,    ■ 

Time  aloag  AB4.BC+CD  :  Time  along  oA+ftc+c i^Time  along  AF  :  Time  aloog  a f. 

Bat     Dyxamics  |  37,  2>   

Time  along  AF  :  Time  along  o^VAF  :  ^ajl 

Tbezefiwe,  Euclid,  B.  V.  Prop.  zz. 

mme  along 'AB+BC-(> CD  :  Time  along  a^+be+cdxe  VaF  :  VajT  Q.  £.  D. 
But  hj  aimilar  trian^cs,  &c 

'  '  :  V^=VAB+iiC+CD.:  Vab+he^c«l, 

DmrIok, 

Time  along  AB+BC+cb  :  Time  along  ab-^bc-^cd=VAB»^BC-^Ci}  1  v'a^+ic+crf.   Q*  E.  D. 


229.  Cor.  I.  This  proposltim  holds  true  <^  cmres, 
tat  the  reasona  mentioDod  in  Prop,  x  Cor^  ^. 

.330.  CoH.  2.  The  times  of  descent  along  similar  arcs 
of  a  circle  are  as  their  radii ;  for  by  the  preceding  ico- 
nUaiy  the  times  are  as  the  arcs,  and  the  wcs  are  as  the 
Adii,  dierefore  the.times  are  as  the  tadii. 

Proi-.  IV. 

aji.  An  laTeited  9eouc7cloid  is  the  curve  of  quick- 
est descent,  or  the  curve  along  whidi  a  body  must 
descend  in  order  to  move  between  two  points 
not  in  a  TCrtlcal  line,  in  the  least  time  pos- 
sible. 

Let  f  FZ  be  a  semicydoid,  and  AOy,  CT'  two  pa- 
rallei  and  vertical  ordlnates  at  an  infinitely  small  dis- 
tance. Draw  the  ordinate  B'£'  an  arithmeUcal  mean 
between  the  ordinatea  A'lV  and  CP,  and  from  F*,  E' 
draw  Ftj,  E'«  perpendicular  to  B'F,  C'E'.  Make 
C'F=a,  B'E'=i,  E'i=c,  CB'=rm,  B'A'sru.  Then 
since  F'£'  may  be  considered  as  a  straight  line, 
and  since  B'C^aF'c^  we  have  (Ewdid,  B.  I.  Prop. 
470F*£'=:Vfn-4t:*,anisiMeF«=:£'ii,E'O'a  *'rt»+c'.; 
Now  ^  velocities  at  P  and  E'  vary  as  ^'o  and  V^, 
mid  FE',  CD*  arc  the  «Iienicntary  spaces  described 
with  these  v«1scities ;  hot  the  times  arc  difectly  as  the 
Sfaare  root  of  the  spaces,  and  inversely  as  the  Vehjcities, 

therefore  the  time  of  describing  F'E'  is  and 

Va 

the  time  of  describing  Ely  is  conseqneotly. 


the  time  of  deserihiw  FD  most  >e 

Birtthe  proposition  Tcqoires  that  this  time  shtraH  be  the 
leaat  poMibh  sr  a  minmndi^  tbeiefbie  tidLing  its  f nxi 
and  nuking  it'cqual  to  o,  we,  have 


But  since  CA  is  invariable  m-4^fi  is  invariaUe,  and 

therefore  its  fluxion  m  -f-  n=o,  or  wzr — n  and  nzr— m, 
therefore  by  transposing  the  second  number  of  the 
preceding  equation,  and  substituting  these  vahies  of 

^  and  it  become,  x"l.'  +  c-~  x»-+<- 
Let  us  now  call  the  vaiiahte  absciss  q  C'=x,  tfae  or*, 
dinate  OF':^  and  the  arc  a  then,  m  abd  n 

are  fluxions  of  x,  and  F'£'  is  the  increment  of  9  F-ot»,, 
when  y  is  e^ual  to  «,  and  E'D*  the  increment  of 
^  F  or  when  y  m  equal  to  thmfore  by  substi* 
tnting.  these  values  in  the  pvecedmg  equation,  we  ob- 

tun  ■  ■     .  =  — ^,  which  shews  that  this  quantity  is' 

constant,  and  ffives  us  tfae  Jbllowing  analogpr,  9f  :  af-  ■ 
sti  :  v^y.    Now  in  the'  (^cliMd         w  always 
the  ch«d  of        genersiting  mrde  when  the  dia-- 

meter  is  y  (for  by^ucUd,  Book  I.  Prop.  47,  Book  II.  j^g,  ^ 
Prop  8.  and  Book  III.  Prop.  35.)  AF=i/ADxAO, 
and  since  AO=i.  and  AD=^,  wc  have  hYzz^ y. 
But  since  the  arc  of  Uie  cycloid  at  F  is  perpendicular 
to  the  chord  AF,  the  elementary  triangle  FEr  is  simi- 
lar to  FDO,  (for  BE  is  parallel  to  AO)  and  conse- 
quently to  AFO  (Eoclid.  B.  VI.  Prop.  8.).  therefore, 
we  have  FE  :  E'  a'=AO  :  AF  j  but  FE^^*,  Ef=:r, 
AO=i  and  AF=:^y,  consequently  a' :  «'=:i  :  y,  ^ 
which  coincides  with  the  analog  already  obtained,  and 
being  the  property  of  the  cydmd  shews  that  the  eurve 
of  quickest  descent  is  an  inverted  cycloidal  arc, 

PrQpertiet  <f  the  Cycloid. 

Definition..— If  a  circle  NOP  be  so  placed  asTI^-j., 
to  be  in  contact  with  the  line  AD,  and  he  made  to  5"^^^** 
roll  along  that  line  from  D  towards  A,  till  the  aame^^j^ 
pDutt'  D  of  the  circle  touches  the  other  eatreiuity  A, 
the  point  D  will  desoiibe  ta  cun«  DBA,  called  a 
cycloid. 

The  line  AD  is  called  the  base  of  the  cycloid  {  the 
UnerCB.  friiicb'  biseots  AD  a^rif^  Angles  iuid  sseeta 
tbecum,  in  3,  is  called  the  aru;  sod  B  the  perter, 

Tbe  dzcle  NOP  id  called  the  generating  circle. 

L,  .  .   *  agiT  Th» 
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Theory.      232.  I.  The  Iisse  AD  U  p^iul  to  the  circomfierenc* 
c—  -v       of  the  generating  circle,  and  AC  is  equal  to  half  that 
circumference. 

2.  Hio  axis  CB  is  equal  to  the  diauKtcr  of  the  ge- 
nerating circle. 

3.  If  firom  uiy  point  G  of  the  cycloid,  there  be 
drawn  a  straight  line  CM  parallel  to  AD,  and  meet- 
ing the  circle  BLC  in  L,  the  circular  arc  BL  is  eqoal 
to  the  line  GL. 

4.  If  the  points  L,  B  be  joined,  and  a  tangent  drawn 
to  the  cycloid  at  the  point  G,  the  tangent  will  be  pa- 
rallel to  the  chord  LB,  and  the  taM^  is  found  hj 
joining  G,  £,  for  G£  is  parallel  to  LB. 

5.  The  arc  BG  of  the  cycloid  is  double  of  the  ch<»d 
BL,  and  the  arc  BA  or  BD  is  equal  to  twioe  the 
axisBC. 

6.  If  the  two  portions  AB,  DB  of  the  orcloid  in 
fig.  3.  be  placed  10  the  inverted  position  AB,  DB  (fig. 

]<Ig.  ^  4.),  and  if  a  string  BP  equal  in  length  to  BA  be  made 
to  coincide  with  BA,  and  then  be  evfdved  from  it,  ita 
extremity  P  will  describe  a  ■emicycloid  AF,  sinular 
and  equal  to  BA.  In  the  same  way  the  •emicyclod 
DF,  prodoced  by  the  evolution  of  the  string  BP  from 
'  the  scmicycloid  BD,  is  equal  and  similar  to  BD  and  to 
AF.  Therefive,  if  BP  be  a  pendnlnm  w  wei|^t  at- 
tached to  the  extremi^  of  a  flexible  line  BP,  which 
-nkratet  between  the  cydwdal  dedu  BA,  BD,  ita 
extremity  D  will  AxaoAlt  a  cycloid  AFD,  eqoai  to 
that  which  is  composed  of  the  two  halves  BA,  BD. 

7.  The  chord  CN  is  parallel  to  MP,  and  MP  is  pei^ 
pendicutar  to  the  cycloid  AFD,  at  the  point  P. 

8.  If  P^  be  an  infinitely  snuU  arc,  the  perpradicu- 
lar  to  the  curve  drawn  firom  the  pcunts  F^  will  meet  at 
At,  and  F  p  may  be  renrded  as  a  eircnlar  are,  whose 
radius  is  MP.  An  inbnitely  small  cycloidal  arc  at  F 
nay  likewise  be  considered  as  a  circnUr  arc  whose  ra- 
dius is  BF. 

At  these  properties  of  the  cydmd  are  deoMNiitimted 
ia  alnwiC  every  treatise  on  mechanics,  and  as  thur  de- 
monstrations more  property  belong  to  geometiT  thaa  to 
mechanics,  they  arte  porpfaely  omitted  to  mwe  room 
fiv  more  important  matter. 

233.  DEriMtTiOM.^ — ^If  a  bo^  dMcend  Inni  any 
point  of  a  curve,  and  ascend  in  toe  same  cnrve  tiU  its 
vdocity  is  destroyed,  the  body  is  said  to  oscillate  in 
Hat  curve,  and  the  time  in  which  this  descent  and  as- 
cent are  performed  is  called  the  time  an  oscillation 
or  vibration. 

234.  D£riNmoH.-»A  cy^iidal  penddom  is  a  pen- 
dulum iriiich  osdllatw  vr  vibrates  in  the  arch  of  a  cy- 
cloid. 

335.  DEFimTXON. — Oscillations  which  are  perfbiB* 
td  in  efoal  times  ate  said  to  be  isochronous. 

ife-  4>  23<^-  vdocky  a  cycloidal  penduliun  BP  at 
ihe  point  F,  TSMric»  u  the  arch  vUck  it  dc> 
Krihct. 

The  velocity  of  the  pe^Moor  at  ?  is  that  which  it 
would  hai^-aeqwRd  by  ^ing  through  £F  (Prop,  x 
and  Got.  3.  Vtof.  2.)^  Aid  the  vdocity  of  a  fiulioft  bo- 
Ay  ia  m  te^foa^  root  ^tho  ipace  v^lich  it  dwgibci 


(Dtnauics,  j  37.),  therefore  th«  velocity  of  the  pea-  j 
duhun  P,  when  it  reaches  F,  varies  as  ^£F.  But 
^EOumy.Sect  IV.  Theor.  23.  and  8.)  F£  vnriea  at 

and  since  FC  is  a  constaatqaantily,  FE  wili  vnry' 

as  FN'  varies,  or,  toadt^  the  notation  nsed  in  the  article 
Dtnahics,  FE=FN'.  or  V¥K~FS,  but  the  ve- 
locity acquired  by  falling  through  EF  varies  as  v'EE, 
thereiore  the  velocity  of  the  pcnduhim  at  F  varaea  as 
FN,  that  is.  as  FP.  for  (Art,  aaa.  N»  5.)  FNkeool 
tohalfFP.  Q.E.D.  ^       ^  ^ 

Prop.  VI. 

237.  If  the  pendulum  begins  tu  otcillation  linm 
the  point  P,  tlw  Telocity  of  the  pendulum  at 
any  point  R  Tariet  u  the  tine  of  a  circular 
arc  whoM  radint  is  FP.  and  vhote  Teiied  noe 
UPR. 

Through  F  draw  pTq  parallel  to  AD,  and  with  ar% 
radius  equal  to  the  c}  cloidal  arc  FP,  describe  the  semi- 
circle/toy.  Make^  r  equal  to  the  arc  PR  of  the  ct- 
cloid,  and  through  r  draw  r  m  perpendicular  to  p  r. 
Hirough  the  ^ts  P,  R  draw  P£,  BT  parallel  to 
AD,  and  cntting  the  generating  circle  CNF  in  tho 
points  N,  S— By  Prop.  4.  the  velocity  at  R  varies  as 
v^,  that  is,  as  V£F— TF, cr since CFUcenstant, 
as  VCFxEF— CFxTF.  that  is,  as  vTOC:T5=. 
For.  (Playfair's  Euclid,  Book  L  Prop.  47,  Book  U. 
Prop.  7.  and  Book  III.  Prop.  35.)  FN'^TF^EF, 
and  F8=CFxTF),  that  U,  as  i^^FN'— FS4\  Uiat 
is  (Art.  232,  N"  5.)  as  VFP«— FR».  Bnt  F  ^  or 
F  n  was  made  equal  to  JP,  and,  p  r  being  made 
eqnal  to  PR,  the  remainder  Fr  amst  be  equal  to  FR» 

therefinre  the  velocity  at  R  varies  as  -v^Tl?— FP;bot 

(£nclid,47.  i.)  rn=V^Fm*'-.Fr',andrmisbyoQ«- 
atzvction  equal  to  the  sine  of  a  cireslir  arc,  whose  m» 
4sM  is  FP,  and  vcraed  sine  PR,  censeqoenUy,  the  v^ 
citr  at  R  varies  ai  the  sine  of  that  arc   Q.  £.  D. 

238.  COROLtAKT.   The  vdocity  of  the  pendulM- 
at  F  is  to  the  velocity  of  the  pendntam  at  R,as  Fat: 
ras,  for  the  vened  sine  is  ia  this  case  eqnal  to  radius^ 
and  tbereftre  the  oorrespoodin^  arc  mut  he  a  qnadiwst. 
iriuse  riae  ia  aba  e^nal  to  radius  oa  Fm. 

pRor.  VH. 

339.  The  time  in  which  the  ptodaliwtpaibnMf^ 

one  complete  oscillation  from  P  to  Ot  it  equal 
to  tiie  time  in  which  a  body  would  describe  Ae 
•eraicircle  f  0  q»  uniformly  with  die  velocity 
which  the  pendulum  acq,uiies  at  the  pcunt  F. 

7Uw  any  infinitely  small  arc  RV,,  and  makii^  rv 
equal  to  it,  draw  vo  paralM  to  r«,  and  m  «  to  r  v.. 
Now,  by  the  last  proposition,  and  by  DxVAMtca,  Art.  ' 
08. ;  the  velocity  with  which  RV  is  deacribed  is  to  thn 
Tcloci^  with  iriuch  m  e  is  described  as  r  m  ib  to  F  an, 

that 
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:  M     cowe^iietttly  ^^as^^t  therefore  the  velocity 

with  which  RV  it  deteribed  la  equal  to  the  Telocity 
iritb  which  m  0  it  described,  and  the  times  in  which 
these  equal  spaces  are  described  mast  likewise  be  equal. 
The  same  thing  nay  he  demonstrated  of  all  the  other 
correGponduig  arcs  ot  the  cycloid  and  circle,  and  there- 
,£hc  it  follows  that  the  time  in  which  the  pendulum  per- 
ibraw  o«e  complete  osciUation  is  equal  to  the  time  in 
which  die  semicircle  p  oq  is  aiuCiwmly  described  with 


the  vdocity  uquired 


Prov.  VUI. 

340.  The  time  in  wluch  a  c^cloidal  pendulum 
performs  a  complete  oscillation  is  to  the  time 
in  which  a  body  would  fall  freely  through  the 
aus  of  die  cycloid^  as  the  circumference  of  a 
circle  is  to  its  diameter. 

Since  KP=aFN,  and  since  the  velocity  acqniied  by 
Uling  down.NF  is  equal  to  the  velocity  acquired  by 
ialliag  down  PF,  the  body,  if  it  continued  to  move 
nnilbnnly  with  this  velocity,  would  describe  a  space 
eqnal  to  2FF  (Dtvauics,  lyj.  6.)  in  the  same 
time  that  it  would  descend  NF  or  CF  (Art.  219.)* 
Calling  T  tberefiDre  the  time  of  an  oscillation,  and  t  the 
time  ttt  descent  along  the  axis,  we  have,  by  the  preced- 
ing pcnpositioDt 

Tstime  akogji  0  f,  with  the  velocity  at  F, 
and  by  the  preceding  paragraph, 
<=time  along  F  j>,  with  the  same  velocity  j  therefore 

T::  <=ttrae  tkngp  0  9  with  veloci^  at  V:  time  atong 
F p  with  the  same  vdocit^  }  that  is,  T  :  tzsp  o  q  :  F^ 
=a^eif :  2  Fjisthe  cirenm&renee  of  a  ciitde :  its  di- 
ameter. 

042.  Cor.  I.  The  oscillations  in  a  cycloid  are 
vocbrDaons,  that  is,  they  are  peiforaed  in  equal  times 
whatever  be  the  size  of  the  arc  which  the  pendulum 
describes.  For  the  time  of  an  oscillation  has  a  con- 
stant ratio  to  the  time  of  descent  along  the  axis,  and  is 
therefore  an  lavariable  quantity. 

242.  Cor.  2.  The  oscillations  in  a  small  circular  arc 
whose  radius  is  fiF,  and  in  an  equal  arc  of  the  cycloid, 
being  isochronous  (Art.233.  N'*8.),tbe  time  of  au  oscil- 
fation  in  a  small  circular  arc  will  also  be  to  the  time  of 
dcacent  alone  the  axis,  as  the  circnnferBiice  of  a  cir- 
cle is  to  its  diameter. 

243.  Cor.  3.  %ace  the  length  BF  of  the  pendnlnm 
is  double  of  the  axis  CF,  the  time  of  an  oscillation  in  s 
eyclmd  or  small  circular  arc  varies  as  the  time  of  de- 
scending along  CF,  half  the  length  of  the  pendulum, 
the  fcrce  of  gravity  being  constant.    But  the  time  of 
descent  ^00^  CF  varies  as  ^CF,  therefore  the  time 
of  mo  osoillatMHi  in  a  small  circtdar  or  eycloidal  arc 
varies  as  the  square  root  of  half  tlie  length  of  the  pen- 
Jalusn,  or  as  the  nioaM  root  of  its  whole  length.  If  T,  t 
«herefoie  be  the  times  of  oscilbtious  of  two  pendiUums, 


and  L,  /  their  resprctive  loigths,  we  have  by  this  co-  Ttieorr. 
iwllary  T  :  te^L  :  vT^ndTx  */L;  beoce  x 

J"- 


,  from  which  we  may  find  the  time  in  which 

a  pendulum  of  any  length  will  vibr^  ;  a  pendulum  of 
39.2  inches  vibrating  in  one  second. 

244.  Cor.  4.  When  the  force  of  gravity  varies, 
which  it  does  in  going  from  the  poles  to  the  equator, . 
the  time  of  an  oscillation  is  directly  as  the  square  root  - 
of  the  length  of  the  pendulum,  and  inverselv  as  the 
square  root  of  the  finoe  of  gravity.  The  time  of  an 
escilhuion  varies  as  the  time  of  descent  along  half  the 
length  of  the  pendulum,  and  the  time  of  descent 

through  any  space  varies  as  where  <  is  the  space  de- 
scribed and  ^  the  force  of  gravity ;  but  in  the  present 
case«=-^;  therefore  by  substitution,  the  time  of 
descent  along  half  the  length  of  the  pendulum,  or  the 
time  of  an  osQillation,  varies  as  — y^^,  or  as 

flenoe  T  :  <=~— :-V>        which  it  is  easy  to  de- 

duce  equations  sinular  to  those  given  in  the  preceding 
corollary. 

245.  Cor.  5.  Since  T=^,V>xT=vXj  and  if 

■  v'g 

the  time  of  oscillation  is  i  second,  we  have  V^j^  V^i 
or  g^L,  that  is,  the  foree  of  gravity  in  different  Uti- 
tudes  Taries  as  the  length  of  a  pendulum  that  vibrates 
seconds. 

246.  Cox.  6.  The  nmnber  of  oscillations  which  a 
pendulum  makes  in  a  given  time,  and  in  a  given  la- 
titude, ue  in  the  inverse  snbdo]dicate  ratio  of  its  len^h. 
The  number  of  oscillatinis  n  made  in  a  pven  time 
are  evidently  in  the  inverse  ratio  of  f,the  tune  of  each 

oscillation ;  that  is  n=-|^ ;  but  .by  Corollary  3. 

v'A  therefore  iss-^,  and  hauk  which  it  is 

easy  to  find  the  length  of  a  pendulum  which  will  vibrate 
any  number  of  times  in  a  given  time,  or  the  number  of 
vibrations  which  a  pendulum  of  a  given  length  will  per^ 
fwm  in  a  pvm  time. 

Pkor.  IX. 

247.  To  find  the  8p2ce  through  which  a  heavy 
body  will  fall  in  one  second  by  die  force  of  grso 
vity. 

^ce  Ity  Fropontion  8.  the  time  of  an  osciUation  is 
to  the  time*  along  half  the  length  of  die  pendulum  aa 
3. 141 59  is  to  I,  and  rince  the  ^acesare  as  the  squares 
of  tbe  times,  the  spaces  described  by  a  heavy  body  in 

the  time  of  an  ostnllation  will  be  to  half  the  length  of 
the  pendulum  as  3.14159"  is  to  1.  Now  it  appears, 
from  the  experiments  of  Mr  Whitehorst,  that  tbe  length, 
of  a  pendulum  which  vibrates  seconds  at  Lwidon  %t 
1 13  feet  above  die  level  of  the  sea,  in  a  temperature  of 
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60"  of  Fahrenheit,  and  when  the  barometer  ia  30  inches, 

2 


ia  39.ZI96  inches^  hence  i*  :  3.141591'  = 


19^598  X  3.i4X5qP=i6.o87  feet  the  space  required. 

The  methods  of  determining  tbe  centre  of  OHiUation, 
gyration,  and  percussion,  properly  belong  to  thu  chap- 
ter, but  they  have  been  already  given  in  the  artide 
BoTATioK,  to  which  we  must  refer  the  reader  who 
wishes  to  prosecute  the  snbject. 

Chap.  VI.  On  the  Colluion  or  Impuhmn  of  Bodies. 

248.  Def.  I. .  When  a  body  moving  with  a  cer- 
tain velocity  strikes  another  body,  eidier  at  rest  or 
in  motion,  the  one  is  said  to  impinge  against,  or  to  im- 
pcll  tbe  other.  This  e&ct  has  been  distinguished  by 
the  names  collision,  impulsion  or  impulse,  percuuiou, 
and  impact. 

249.  Def*  3.  Tlie  collisiiHi  or  impulsion  of  two 
bodies  is  said  to  be  dureet  vdwn  tbe  bodie&nMve  in  tho 
same  straight  line,  or  when  the  point  in  which  tliey 
strike  each  other  is  in  the  straight  line  which  joins  their 
centres  of  gravity.    When  this  is  not  the  one,  tbe  im- 

,  pulse  is  said  to  bie  oblique. 

250.  Def.  3.  A  hard  body  is  one  which  is  not  sus- 
ceptible of  compression  by  any  finite  force.  An  elastic 
body  is  one  stwceptible  of  compression,  which  recovers 
its  figure  with  a  force  cqnal  to  tbat  which  compresses  it. 
A  body  is  one  which  does  not  recover  its  Carm 
after  compression.  There  does  not  exist  in  natnre  any 
body  which  is  either  perfectly  hard,  perfectly  elastic  or 
perRctly  soft.    Every  body  with  which  we  are  ae- 

Juainted  possesses  dastioity  in  some  d^;;ree  or  other. 
>iamond,  cryst^|,  agate,  &c.  though  among  the  hard- 
est bodies,  are  highly  elastic ;  and  evdb  cl^  itself  will 
in  some  degree  recover  its  figure  after  cdmpression.  It 
is  necessary,  however,  to  consider  hodiea  as  hard,  soft 
or  elastic,  in  order  to  obtain  the  limits  between  whidi 
the  required  I'esults  must  be  contained. 

251.  Def.  4.  The  mass  of  a  body  is  the  snm  of  the 
material  particles  of  which  it  is  composed  \  and  tbe 
ntomentmn,  or  moving  Jorce^  or  ^tumtity  of  motion  of  uny 
bod^,  is  the  [voduct  arisbig  from  unkiptyiDg  its  maas 
1^  its  veloci^. 

IPRO*.  I. 

252.  Two  hard  bodies  B,  B'  with  velocities  V,  V 
striking  each  other  perpendicularly,  will  be  at 
rest,  after  impulse,  if  their  Telocities  are  inverse- 
ly as  their  masses. 

1.  'When  the  two  bodies  are  equal,  their  velocities 
must  be  equal  in  the  case  of  an  equDibrium  after  im- 
pulse,  and  therefore  B  :  B'=V' :  V,  or  BV=B'V'  j 
for  if  they  ore  not  at  rest  after  impulse,  the  one  must 
carry  the  other  along  With  it  :  But  as  theil-  masses  and 
velocities  are  equal,  there  can  be  no  reason  why  the  one 
should  carry  the  other  along  with  it. 

2.  If  the  one  body  is  double  of  the  otbi^r,  or  B=2B', 
wc  should  have  V'=  2V'.  Now  instead  of  B  "We  may  sub- 
stitute two  bodies  eqad  to  V,  and  instead  of  V'  we  may 
snbstitote  two  velocities  equal  to  V,  with  >irhich  the 
bodies  B'  may  be  conceived  to  move  y  coMe^oently  ^ve 


A  N  I  C  S. 

liave2B'K  V=B'X  aV.orB':  2B'=V:  aV;bot2V 
is  the  velocity  of  B',  and  V  Is  Ae  velocity  of  2  B',"* 
therefore  when  one  body  is  double-of  the  other,  they 
will  remain  at  rest  when  the  masses  of  the  bodies  are  in- 
versely as  their  velocities. 

In  the  same  way  tbe  propositim  nay  be  demonstrated 
when  the  bodies  are  to  one  onothca:  in  any  conuuen- 
sarabIe,pr(^Mirti(n. 

Prof.  U. 

453.  To  find  the  common  vefodty  v  of  two  hard 
bodies  B,  B  whose  velocities  are  V,  V',  after 
striking  each  other  perpendicularly. 

If  the  bodies  have  not  equal  quantities  of  motion  they 
cannot  be  in  equilihrio  after  impulse.  The  one  will 
cany  tbe  other  along  with  it,  and  in  consequence  of 
their  hardness,  they  will  remain  in  contact,  and  nove 
with  a  common  velocity  v. 

1.  In  order  to  find  this,  let  us  first  suppose  B'  to  be  at 

rest  and  to  he  struck  by  B  in  motion.  Tfae-quaBtity  of 

motion  which  exists  in  B  before  inipulse  is  B  v,  and  as 

this  is  divided  between  the  two  bodies  after  impulse,  it 

must  be  e^iial  to  the  quantity  of  motion  after  impulse. 

Bat  V  X  B  4-  B'  is  the  quantity  of  nation  after  impdse, 

— -—  BV 
therefore  «  X  B  +  B'=BV,  and  v^-r- — ^„ 

2.  Let  va  sow  sQf^e  that  the  bodtos  »e 
in  notion  in  the  sanle  £rrottn  tbat  B  feHows  B*. 
in  ordnr  thrit  B  may  in^l  B',  wie  nnst  have  V  gnater 
than  v.  Now  we  may  cooociwe  toth  the  bodies  ^a- 
ced  upon  a  plane  moving  with  the  velocity  V'.  'Ilie 
body  B',  therefore,  whose  velocity  is  V'  equal  to  that 
of  Ue  planA,  w'M  be  -at  test  npon  the  ^dane,  while  the 
velocity  of  B  with  regard  to  B'  or  tbe  plane,  mU  be 
V— V'j  consequently,  the  bodies  are  in  the  same  cir- 
cumstances as  if  B'  were  at  ren,  and  B  aiimng  with 
the  velocity  V — V.  Therefore,  by  the  tatt  case,  wo 
have  the  common  veloeity  of  the  bodies  in  the  move- 

able  plane  — i^-^^--  j  and  by  adding  to  this  V',  the 

velocity  of  the  plane,  we  shall  have  v,  or  the  absolnte 

BV+B'V 

fdoci^  ut  the  bodies  after  incise,  v's  '^  _i_^'>' 

Hence  the  quantity  of  motion,  after  ijnpaot,  is  e^ual  to 
the  sum  of  the  quantities  of  motion  before  impact. 

3.  If  the  impinging  bodies  .  mutually  approach 
each  other,  we  may  conceive,  as  before,  that  the  body 
B'  is  at  rest  upon  a  plane  which  moves  with  a  velocity 
V'  in  an  opposite  direction  to  V',  and  that  B  moves  on 
this  plane  •mth  the  velocity  V  4-  V.  Then,  by  Case  x. 
BV  4.  BV 

— will  be  the  commen  vdedty  upon  the  plane 

after  incise  ;  and  adding  to  this  V,  or  the  velocity 
of  the  plane,  we  shall  have  v,  or  tbe  absdtiie  velocity 

of  the  bodies  afielr  impact,  ta:— ^  '  ^^^^^^ 

qnantlfy  of  motion  impact  is  equal  to  the  diCTer- 
enee  of  the  qdutitiea  tff  motion  before  imi»ct.  It  is 
obvious  that  v  is  podtrre  or  negative,  according  as  BV 
is  greater  or  less  than  B'V',  wi  that  when  BV  is  great- 
er than  B^',  tbe  bodies  trifl  move  in  the  direotion  of 

BV 
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motion  ;  mad  wb«t  BV  u  tfaan  B'V',  the  bo- 
'  dies  will  move  in  the  direction  of  A's  motion. 

254.  All  the  three  forauikE  which  me  b»ve  gives, 
Biay  he  comprehended  in  the  following  general  formv- 

BVrtB'V' 

la,  r=:  g^^g; — i  fcrwheoB' is  at  rest,  V'r=o,  and 

the  fonnulft  asmimes  the  fbnn  which  it  has  in  Case  i . 

355.  ' Cor.  I.  IF  B=:B','and  the  bodies  mutually 

nppnMch  each  other,  the  equation  in-Giue  4.  becomes 

V— V  • 
t?=        ■■  or  the  bodies  will  move  in  the  direction 
a  * 

of  the  qnickcst  bedj,  with  a  velocity  equal  to  one  half 
•f  the  difiSsrciKe  of  their  velocities. 

356.  Con.  2.  If  V=V',  and  the  bodies  move  in  the 
same  direction,  the  last  formula  will  bec(»ie  v= 

VXp-^-y,  or  v=V^  for  in  this  case  there  can  be  do 

impalsion,  the  one  ^lodj  merely  foUowing  the  other 
in  contact  inth  h.    Wiea  the  bodies  mntu^ly  ap- 
•roach  each  otiier,  and  when  V=V',  we  have  v=rV 
B— B' 

+B+F* 

3C7.  Cor.  3.  When  the  bodies  move  in  the  same  tli- 

i  ^  BV+BV  ^ 

xcctioD,  we  have,  by  Case  3.  vs  ■  Now-the 


velocitygained  by  B'  is  evidently  v^-V,  or- 


— 


BV— BV 


hence  B+B':B=V^V': 


BV— BV, 

'B^:&~'  '  •    B-f-B'  ' 

but  this  last  term  is  the  velocity  gained  by  B,  and 
V — V  is  the  relative  velocity  of  the  two  bodies. 
Therefore,  iW  tie  impact  of  two  hard  bodiei  moving  m 
tJtt  game  dtrecliMt  B-)-B' :  B  or  the  relative  ve^ty 
^  the  tloo  bod^t  is  to  the  velocitu  gained  by  W.  It- is 
^viovs  also-  that  the  velocity  lost  by  B  is  V — icr 
BV+B'V     B'V— B'V,    .         B,„,  o, 

^  B+y-°^    B+B^    '  B  +  B':B'= 

B'V— B'V' 

V — V  .  — - —  J  but  this  last  term  js  the  velocity 

lost  by  B,  and  V — ^V'  is  the  relative  velocity  of  the  bo- 
dies, therefore  in  the  impact  of  two  bard  bodies 
B4-  H' :  W  as  their  relative  velocity  is  the  velocity 
lost  by  B,  7^e  same  thing  may  bo  shewn  when  the 
bodies  move  in  opposite  directims,  in  ^ich  cose  their, 
relative  velocity  is  V^-V. 

Prop.  III. 

358.  To  determine  the  velocities  of  two  elastic 
bodies  after  impulsed 

If  an  elastic  body  strikes  a  hard  and  immoveable 
^ane,  it  will,  at  the  instant  of  collision,  be  com^rssad 
at  the  place  of  amtact    But  as  the  elastic  bodf  in- 
•tantaneoDsly  endeavours  to  recover  ks  figure,  and  as 
tliis  force  of  restitution  is  eqnal  and  opposite  to  the 
ferco  of  compression,  it  will  move  backwards  from  the 
plane  in  the  same  direction  in  which  it  advanced.— K 
two  elastic  bodies,  with  equal  momenta,  impinge  a- 
jpuQSt  each  other,  the"  effect  of  their  mutual  compres- 
aion  is  to  destroy  thoir  lelative  velocity,  and  make 
■tbem  move  with  a  commoa  velocity,  as  in  the  case  of 


A  N  I  C  S. 

hard  bodiM.  But  by  the  force  of  restitution,  eqva! 
to  thai  of  compression,  the  bodies  begin  to  recover^ 
their  figure, — the  parts  iu  contact  serve  mutually  as 
points  of  support,  and  the  bodies  recede  from  each 
other.  Now,  before  the  force  of  restitution  began  to 
exert  itself,  the  bodies  bad  a  tendency  to  move  m  one 
direction  with  a  common  momentum  *,  therefore,  the 
body  whose  effi>rt  to  recover  its  Cgure  wag  in  the  same 
direction  with  that  of  the  common  momentum,  will 

'  mova  on  in  that  direction,  with  a  momentum  or  moving 
fence  eqnal  to  the  sam  of  the  force  of  restitution  and 
l&e  common  momeiAnm;  while  the  other  body,  whose 
effort  to  recover  from  compnasioa  is  in  a  di^eotiea  op- 
posite to  that  of  the  common  momentum,  will  movo 
with  a  momentum  equal  to  the  d^erenoe  between  its 
force  of  restitution  and  the  common  momentum,,  and 
in  the  direction  of  the  greatest  of  these  momenta  :  Af- 
ter impulse,  therefore,  it  either  moves  in  the  directiou 
.opposite  to  that  of  the  commoa  momentum,  or  its  mo- 
tion in  the  same  direction  as  that  of  the  common  mo- 
mentum is  diminished,  or  it  is  stopped  altogether,  ac- 
cording as  the  force  of  restitution  is  greater,  less,  or- 

'  equal  to  the  common  momcotuiu. 

259.  In  order  to  apply  these  preliminary  obscrva* 
tions,  kt  us  adopt  the  notation  in  the  two  preceding 
propositions,  and  let  v  be  the  common  velocity  which' 
the  bodies  would  have  received  after  impulse,  if  they 
had  been  hard,  and  1/,  v"  the  vehMaties  miich  the  clas- 
tic bodies  B,  fi'  feceive  after  impact. 

360.  z.  If  B  follows  B',  then  V  is  gnater  than  V', 
and  wfaeit  B  has  readied  B',  they  are  both  compressed 
at  the  point  of  impact.  Hence,  since  v  is  the  commmi 
velocity  with  which  they  would  advance  if  the  force  of 
restitution  were  not  exerted,  webaveV— f;=tbc  velocity 
lost  by  B,  and  v— V'=  the  velocity  gained  by  B'  in  conse- 
quence of  compression.— But,  when  the  bodies  strive  to 
recover  their  form  by  the  force  of  restitution,  the  body  B 
will  move  backwards  in  consequence  of  this  force,  while 
B'wlU  move  onward  in  its  former  direction  with  an  acce- 

■  lerated  velocity.  Hence,  from  the  force  of  restitution,  B 
will  again  lose  the  velocity  V — v,  and  B'will,  a  second/ 
time,  gain  the  velocity  v— conseqoently,  the  whole 
velocity  lost  B  is  2V— an,  and  the  whole  velocity 
gained  by  B'  is  2v — 3V'.  Now,  subtracting  this  loss 
from  the  original  velocity  of  B,  wc  have  V— z^^iij, 
for  the  velocity  of  B  after  impact,  and  adding  the  ve- 
locity  gained  by  B  to  its  original  velocity,  we  havje 
V'-f.2t^— 3V'  for  the  velecitj  ot  B'  after  imfMct^  . 
hence  we  have 

t/s;  V — iV— 2t;=  2t;— V 
tj"=V'-j-  2t)— 2V'=W— V. 

Now,  snbstituting  in  these  equatioit,  the  Taloejof  ffaa  ; 
.found  in  Case  3*  Prop*  3.  we  obtain 


83 

Thtwy. 


1/^ 


BV— B'V-|-3B'V' 



^  BV— E'V-t-aBV 
 B+B'  • 

361.  2.  "When  the  bodies  move  in  opposite  direction* 
(»■  mutually  approach  each  other,  the  body  A  is  in  pre- 
«isel?thc.«une  circum^anccs  as  in  the  preceding  case) 

but. 
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j'hwflgf.  bttt  the  hoAyB'loMS  a  puft  of  ita  vetocitj  cqoml  to 
2«+2V'— .V,  HcDce  we  bave^  by  tbe  same  rauoaiilg 
that  WM  em^oyed  in  the  Receding  case, 

ftnd  by  substituting  instead  of  ti  its  value,  as  detemuntcl 
in  Case  3.  Fn^  2.  or  by  merely  changing  the  sign  of 
V'  in  the  two  last  equations  in  the  pnscedin^  corolWy, 
We  obtain  the  two  following  equations,  which  will  an- 
swer for  both  caseSf  by  using  Uie  upper  sign  when  the 
bodies  move  in  the  same  direction,  and  the  under  sign 
when  tbey  move  id  <^onte  directions* 


^_BfcBV'cfcB*V^>2BV 
B+B*   "  • 

I^rora  the  preceding  equation  the  following  c6rtil- 
laries  may  be  deduced. 

26a.  Cor.  I.  The  vdodty  gained  by  the  body  that 
18  stmck,  and  the  veloat^  lost  by  the  impinginff  body, 
an  twiee  aa  gniU  in  clastie  as  they  are  in  hard  Bodies} 
tot  in  hard  bodies  the  Tclocities  guned  and  lost  wen 
V— V',  and  V— V  ;  whereas  in  elastic  bodies  the  velo* 
cities  gained  and  lost  were  a  v— aV',  and  aV— 2  v. 

263.  Cor.  a.  If  one  of  the  bodtesy  syjmoseB',  is  at 
re$t,  its  velocity  V'so,  and  the  preceding  equatim 
becones 


VB— VB* 


aVB 
B+5>' 


264.  Cor.  3.  If  one  of  the  bodies  B'  is  at  rest,  and 
their  masses  equal,  we  have  B=B'  and  V'so,  by  sub- 
stituting  iriiich  in  the  preceding  forraolte,  We  obtain 
t/so,  ud  «/'=V ;  that  is,  the  jropinging  body  B  n- 
mains  at  rest  after  impact,  and  the  bwy  B'  that  is 

'  stnu^  when  at  rest  moves  on  with  the  velocity  of  the 
body  B  that  struck  it,  so  that  then  is  a  complete  trani- 
ht  of  B*s  velocity  to  W. 

265.  Cor.  4.  If  B'^  is  at  rest  and  B  gnater  than  B\ 
both  the  bodies  will  move  forward  in  the  direction  of 
B*s  motion;  for  it  is  obvious  from  the  equations  in 
Cor.  a.  that  whoi  B  is  greater  than  B',  1/,  and  an 
both  positive. 

366.  CoE.  5.  If  B'  is  at  nst,  and  B  less  than  B', 
the  impinnng  body  B  will  ntum  backwards,  and  the 
body.  B'  whira  is  struck  will  move  forward  in  the  direc- 
tion in  wbich  B  moved  befon  the  stndte.  For  it  is 
evident  that  when  B  is  1cm  than  B', «/  is  negative,  and 

posidve. 

267.  CoR.  6.  IfheA  the  iodiee  move  in  the  etme  dif> 
rectiott,  the  bodjr  B*  that  is  struck  will  after  impa^ 
Irnove  with  greater  vfekcity  than  it  had  before  it^  This 
is  obvioos  from  the  fermnw  ill  Case  z.  itf  diis  pnpost> 
tic^. 

a68.  CoR.  7.  If  the  bodteg  move  in  the  tame  dxm- 
tio/if  and  if  6=B',  there  will  at  the  moment  of  impact 
be  a  mutual  transfer  of  velocities,  that  is,  B  will  move 
tm  with  B"s  velocity,  and  B'  will  move  on  with  B's 
velocity.  For  in  the  formolse  in  Case  z.  when  B=B, 
we  have  t/=V'  and  t/'=:V, 

269.  CoR.  8.  ^Aen  the  bodies  move  in  apposite  di- 
rections, or  nntoally  approach  other,  and  tnten  8=8* 
1 
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and  V=V',  both  the  bodies  will  recoil  or  move  back- 
wards  w&a  impact  with  the  same  velocities  which  tber »  ■ 
had  before  im^t.    For  in  the  fornralsE  in  Cue  a.  witk 
the  inferira-  signs,  when  B=B'  and  V=V',  we  have 
••s— V  and  t/'=V'. 

270.  CoR.  ().  If  the  bodies  move  in  opposite  direc- 
tions, and  V-V,  we  have  t^=VX^^^,  wd 

fc  V  X  •    HaPce  it  is  obvious,  that  if  8=3  B', 

or  if  one  of  the  impinging  bodies  is  thrice  as  great  as 
the  other,  the  greatest  wiU  be  stopped,  and  the  smallest 
vrill  recoil  with  a  velocity  doable  of  that  which  it  had 
before  impact.  For  since  6=3  B',  by  substitutiilg  this 
value  of  B  in  the  preceding  equations,  we  obtain  t/=^ 
and  ^=2  V. 

171.  Cor.  10.  If  the  impinging  bodies  move  in  op- 
posite directions,  knd  if  fix^,  they  will  both  receU 
aiUv  a  mntnai  exchaogo  of  velocities.  For  when 
BbB',  we  have  t/ac— V',  and  t;»=V. 

27a.  CoR.  zz.  When  the  bodies  num  inonoote 
directions,  the  bodjr  whkli  is  strock,  and  the  body 
which  strikea  it,  will  stop,  continoa  Aeir  motion,  or 
return  backwards,  according  as  BV-~B^  is  equal  to, 
or  greater  or  less  than  a  B'V'. 

273.  Cor.  1 2.  The  relative  velocity  of  the  bodies 
Rftcr  impact,  is  equal  to  their  relative  velocity  before 
impact,  or,  wbich  is  the  same  thing,  at  equal  instants  be- 
fore and  after  impact,  the  distance  of  the  bodies  ftou 
each  other  is  the  same.  For  in  the  different  cases  we 
have  t/=2fj— Vj  ij*=t2f^V',  But  the  relative  ve- 
locity before  impact  is  in  the  difierent  cases  V^\\  and 
the  relative  velocity  after  impact  is  t/— t''=V=FrV'. 

274.  Cor.  13.  By  reasoning  similar  to  that  which 
was  employed  in  Prop.  a.  Cor.  3.  it  may  be  shewn  that 
B-f-B' :  2  B  as  their  relative  velocity  before  impact  is  • 
to  the  velocity  sained  by  B'  in  the  direction  of  B*s  mo- 
tkm ;  and  B^-B' :  2  B'  as  their  reUuive  velocity  befuro 
impact  is  to  the  velocity  lost  by  B  in  the  direetion  of 
A*s  motion. 

275.  Cor.  14.  This.w  viva,  or  the  sum  of  the  pn- 
dncts  of  each  body  multiplied  by  the  square  of  its  ve- 
locity, is  the  same  before  and  after  impact,  that  is, 

.  B  t)«+BV«=BV»-j.B'V«.  From  the  fermube  at  the 
end  of  Case  %,  we  obtain 


.B't/.=:l22:g^e,hencethel«amB^X 
B+BT   

B— Bf  X  BV'.fB^V»+  4BB'  X  BV'-HB'V,^ 
B+BV 


BV'-t-B'V-xB-B-'+4BB'  I  B^^- 

TFb" 

376.  Cor.  15.  If  several  eqosl  clastic  bodies  B,  B". 
B*",  B*^,  &c.  are  In  contact,  and  placed  in  the  same 
straight  line,  and  if  anotWr  clastic  body  ;S  of  the  same 
magnitude  impiugos  against  B,  they  \\\\\  remain  at 
rest,  except  the  last  body  B"",  wbith  will  move  on 
with  the  ^-elocity  of  |S.    By  Art  264.  B  wUI  transfer 
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naofT.  to  B"  all  its  velocity,  anit  therefore  B  will  be  at  rest, 
•*v-— '  in  the  same  way  B"  will  transfer  to  Bf"  all  its  velocity, 
and  B"  will  remain  at  rest,  and  so  on  mth  the  rest } 
bnt  when  tbe  last  body  B""  is  set  in  motion,  there  is 
BO  odwr  body  to  which  its  velocity  eau  be  transferred, 
and  there  fore  it  will  move  on  with  the  velocity  which 
it  Kceived  from  B*",  that  is,  with  the  velocity  of  ;B. 

277.  Cor.  iti.  If  the  bodies  decrease  in  sixe  from 
B  to  B"",  they  will  all  move  in  the  direction  of  the 
im^Dgiog  body  ^,  and  the  velocity  comnnmicated  to' 
«ach  body  will  be  greater  than  that  which  is  eommnni- 
Cated  to  the  preceding  body. 

278.  Cor.  17.  If  the  bodied  increase  in  magnitude, 
they  will  all  recoil,  or  move  in  a  direction  opposite  to 
that  of  fif  excepting  the  last,  and  the  velocity  commu- 
nicated to  each  body  will  be  less  than  that  which  is 
.  communicated  to  the  Receding  bodj. 

Prof.  IV. 

979.  To  detennine  the  Telodtiesof  two  imperfect- 
ly elastic  bodies  siter  inpobei  the  £okk  of  com- 
pression b«ng  in  a  ^ven  ratio  to  the  force  of 
resdtutioD  or  elasticity. 

Let  B,  B'  he  the  two  bodies,  V,  V  their  velocitin 
before  impact,  t/,  1/'  their  velocities  after  impact,  and 
I  :  fi  as  Uie  force  of  compression  is  to  that  of  restitn- 
tini.  It  is  evident  from  Case  i.  Prop.  8.  that  in  con- 
seqnenctf  of  the  force  of  compression  alone  we  have, 

V— t'ssvelocity  lost  by  B  "1 
t»—V'=Telocity  gained  by  B'  j"™" 

But  the  vdocity  whidi  B  loses  and  B'  ^ains  1^  tbe 
fbroe  of  oonipcesHan  will  be  to  die  vdoat^  vfaidi  B 
foses  and  B'  gwuu  by  the  force  of  natitntion  or  elasti- 
city as  I  :  A  ;  hence 


compression. 


I :  is=V— «:  nV—4v,  the  TClocity lost  byBl  fromela- 
l :  ftSv^V':  nt>>AV'thevelocitygainedbyB J  sticity. 

thevefm  by  adding  togetlm  the  two  portions  of  ve- 
locity lost  I7  B,  and  idoo  those  gained  by  B',  we  ob- 
tain 

l^n  V— -i-f-nv,  the  whole  velocity  tost  by  B, 
1 4*"  v—i  +nV,  the  i^Ie  velocity  gained  by  B. 


Hence  subtracting  the  velocity  lost  1^  B  in 
qunce  of  collision  £n>m  its  velocity  bcfim  inipact,  wo 
diall  have  or  the  velocity  of  B  after  impMt,  and  by 
adding  the  veloci^  gained  by  B'  after  collision  to.  ita 
TClocitT  before  impact,  we  diali  find  or  the  voloei^ 
of  B' after  iiq^act,  thna 

t^=V—  I  ^nV—i  -f-Mw  tbe veiocity  of  B  sAer  impact. 
tfziV 1  -f.  no    I  — A V  die  velocity  of  B  after  impact. 

Now  hy  snbstitntiiV  in  the  ^aceof  v  its  Talne  as  de- 
lemuoed  is  Case  a.  Prop.  3.  m  obtain 

.  „  1-|.»XB'V— ffV^ 
•^=^  B+B*  • 

.  alo.  CoH.  I.^  H«Dce  by  conrerting  Ok  prtcedng 


equation  into  analsgies,  B  -f-B ;  i  .f- »  X  B  as  the  relative  Ttigocy- 
velocity  of  the  bodies  before  impact  is  to  the  velocity  '  ' 
gained  by  B'  in  the  direction  of  B*8  motion }  and 
B-f  B' :  1  -l-nX  B'  as  the  nlative  velocity  of  the  bodies 
before  impact  is  to  the  vdoci^  lost  by  B. 

a8z.  Cor.  2.  The  relative  nlocity  before  impact  is 
to  die  relative  vdocity  af^  impact  as  the  force  ^  com- 
pression is  to  the  force  of  restitution,  or  as  i  :  n. 

Tbe  relative  velocity  after  impact  is  v"— 1/,  or  takt- 
ing  the  preceding  valnes  of  these  qoantities  t/'—tfs^' 

B+B*  ~ 

V  +  -+-xB.|.b;xv-v.  3^3,  ^ 

have  t«"-f  =V'_V+V_V'+«x  V— V'=«x^^^ 

=  die  relative  velocity  after  imwu:t  But  the  reladvfr 
velocity  before  impact  irV— V',  and  V— V  :  n  K 
V— V'=i :  fl.  Q.  £.  D.  The  quantity  V  has  evident- 
ly the  negative  sign  idien  the  bodies  morc  in  opposite- 
directions. 

282.  Cor.  3.  Hence  from  t&e  velocities  before  and 
aficr  impact  we  may  determine  tbe  force  of  restitutim 
or  clasdcity. 

Prof*  V. 

283.  To  find  the  Telocity  of  a  body,  and  the  di- 
recd(m  in  which  it  mores  after  impinging  upon 
a  hard  and  immoveable  plane. 

283.  Case.  i.  When  the  impit^ng  body  is pcrfectfyyg)gg^^ 
hard,    I^et  AB  be  the  hard  and  immoveable  plane,,  bodjrispeiw 
and  let  the  unptngieg  body  move  towards  AB  in  the  bai^ 
direction  CD,  and  with  a  velocity  represented'  by  CD.  ^ 
Then  the  velocity  CD  may  be  resolved  into  tbe  two 
velocities,  CM,  MD»  or  MD,  FD ;  CM  DF  beioK  a 
parallelogram.    But  the  part  of  tlio  velocity  FIV 

which  carries  the  body  in  a  line  perpendicular  to  the 
plane,  is  com^tely  destroyed  bv  impact,  while  the 
(Ahcr  part  Uie  velocity  AU),  which  cacriea  the  body 
in  a  line  parallel  to  the  plane,  will  not  he  aSccted  1^ 
the  collision,  therefino  die  bod^  will,  afker  impact, 
move  aloi^  the  plane  with  the  velocity  MD.  Now, 
CD :  MDsrradius :  oos.^CDM,  diecofim  since  MD 
=CFdie  wie  of  the  a^  of  ineidenoo  CDF,  the  w~ 
kcitw  hH»t  ii^p^t  u  ^  the  vdonb/  a/itr  M^adj  or 

AM=CI>— MD,  tie  vdaatg  Srfire  mpaetu  to  tike 
velodtjf  hft  iy  inpactf  a*  ruime  ietathe  verted  eiiee 
^ the  con^tement ^the  atigle  ofimeidence. 

285,  Cass  ^  When  the  mptHxmr-  hody  ieper^bi  tgk—  ^ 
^tetk.    Let  the  body  move  in  the  ouecticm-CDt  with  body  u  peat' 
a  vetoaity  represented  by  CD,  which,  as  fbrmeriy,  may  ^fUSt 
be  resolved  to  MD,  FD.   1^  part  of  the  velocity*" 
MD  remains  after  impact,  and  tends  to  carry  the  body 
unllel  to  the  plane.    The  other-  part  of  the  veloci^ 
FD  is  dtetroyed  by  cmnpressimi }  bnt  the  f&rce  of  resti- 
tntioo  or  elasticity  wiU  generate  a  veloci^  equal'  to 
FD,  but  in  the  floposite  dtrectidn  DF.-  Cunequently 
tbe  impinging  body  after  impact  is  sidioited  by  two  ve- 
lodlies,  one  of  wluch  would  carry  it  unifiirmly  from-D 
to  F  in  the  same  time  that  the  ouier  would  carry  it  uai< 
fanly  &om.M  to  D,  «r  bm  D  to  N  >  the  body  will,. 

thenfiiEfc 
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clastic. 


Thewy.  tbercfore,  ftiovc  atotig  DE,  the  diagonal  of  the  paral- 
•  "  lelogram  DFEN,  which  is  equal  to  the  paralklogram 
DFCM.  Hence  the  angle  CI)F  is  equal  to  the  angle 
EDF,  therefore,  when  an  clastic  body  impinges  obUque- 
■  iy  against  an  immoveable  plaue^  it  voiilbe  rejUctcd jrx/m 
the  pianff  so  that  the  angle  of  reftexim  is  c^uai  to  the 
angle  of  incidence.  Since  CD^  D£  are  eqoal  spaces: 
described  in  equal  times,  the  velocity  of  the  body  after 
impact  will  be  eqaal  to  its  velocity  befa«  impact. 

286.  Case  3.  ly^hen  the  itnping^tg  body  is  imperfectly 
eUtsiic*  In  BF  take  »  ^int  so  that  DF  is  to  D  m 
as  the  force  of  compression  is  to  the  iorce  of  restitotion 
or  elastioty,  and havingdrawn  m  e  mraUel  to  DB,  and 
meeting  N£  iae^  join  DV;  then,  a  the  implying  bo- 
dy approach  the  pluie  in  the  direction  CD,  with  a  Te^- 
locity  represented  by  CD,  D  e  will  be  the  direction  in 
which  it  will  move  aftur  impact.  Inmicdiately  after 
coB^tession,  the  velocity  DF  is  destroyed  as  in  the  last 
case,  while  the  velocity  MD  ^nds  to  carry  the  body 
fiaraUcl  to  the  plane.  But,  by  the  force  of  restitution, 
the  body  would  be  carried  uniformly  along  D  m,  per- 
pendicular to  the  plane,  while,  by  the  velocity  MD= 
DN-— in  Cf  it  would  be  carried  in  the  same  time  along 
m  consequently,  by  means  of  these  two  velocities,  the 
iiody  will  describe  D  ^ ,  the  diagonal  of  the  parallelo- 
gram D  ni  r  N.  The  velocity,  therefore,  before  impact 
is  to  the  velocity  after  impact  as  DC  :  D  r,  or  as 
DE:  De,  or  as  sin.  D  r£,8in.  DEr,  or  assin.Drfli: 
sin.  DE  r,  or  M  tin.  FD  e :  ain.  FDE.  Now,  hy  pro^ 
dn^ng  D  «  as  to  meet  the  line  C£  produced  in  G, 
we  have,  on  account  of  the  parallels  FE,  in  «,  D  n :  DF 
=m  e  :  FG-;  but,  FD  being  radius,  FE  is  the  tanmnt 
ftf  FDE,  or  FDG  the  angle  of  incidehce,  and  FDG  is 
the  tangent  of  the  angle  of  reflexion  FDG :  Therefore 
D  m  :  DF=tang.  ^CDF  :  tang.  ^FDG.  Conse- 
quently, when  an  imperfectly  elastic  body  impinges  a- 
gainst  a  plancy  it  will  be  reflected  in  such  a  manner  that 
t/te  taiigent  of  the  dngle  of  reflexion  is  td  the  tangent  of 
the  angle  of  incidence^  as  the  force  tf  compression  is  to 
the  Jhrce  0/"  restitution  or  etasticily  ;  and  the  velocity  be- 
fore incidence  will  be  to  the  velocity  after  reflexion^  as 
the  sine  of  the  atigle  reflexion  is  to  the  sine  tf  the 
■  ^S^^  'if  incidence. 

ScROLIUV. 

.  jZS?.  Yflxn  the  nirfiwe  against  wliich  the  body  im- 
^Dca  is  curved,  we  most  coiKetve  a  plane  touching  the 
wimoe  at.  the  ptaoe  of  incidence,  and  then  apply  the 
rale4  in  the  preceding  pn^msition.  The  doctrine  of 
:  tbe  iri^vc  c^dUsion  of  bodies  is  of  great  use  bodi  in 
acoustics  and  optics,  lAere  Uie  roatertsi  partides 
wludi  suffer'  reflexion  400  xi^arded  as  perfecUy  das- 
.tiu  bodies* 

P»op.  VI, 

288.  To  find  the  point  of  an  immoreable  plane 
wMch  an  elastic  body  moving  from  2  giren 
placp  must  strike,  in  order  that  it  may,  after  ve- 
nexion,  either  from  one  or  two  planesi  im- 
. .  pinge  agunst  another  body  whose  poution  is 
give?. 


289.  Case  z.  9%en  then  w  on^  one  rtfiexwan*  Let 
C  btt  the  place  fron  which  the  jmpngipg  body  is  to 


move,  and  let  £  Ke  the  body  Which  is  to  he  slmck  af-  Thcn^. 
ter  reflexion  from  .the  plaoe  AB.  Fnmi  C  let  &11  '  ■■  y  '  ^ 
CH  perpendicular  to  AB,  continue  it  towards  C  till 
HG=  CU,  and  join  G,  £  by  the  line  GDE  ;  the  point 
D  where  thb  line  cuts  the  plane,  is  tite  place  against 
which  the  body  at  C  most  impinge  in  order  that,  after 
reflexion,  it  may  strike  the  body  at  £.  The  trianglea 
CDH,  HDGareequian^lar,  because  two  sides  and  one 
angle  of  each  are  respectively  equal,  therefore  the  angles 
DCH,  DGH  are  equal.  But  on  account  of  die  parallels 
FD,  CG  the  angle  £DF=DGC=DCH,  and  DCH= 
FDC,  therefore  the  angle  of  incidence  FDCaFDE 
the  angle  of  reflexion  ;  comeqnently  by  Prop^  4.  a 
body  moving  from  0  and  impingii^  on  ibe  plane- at  D 
will,  after  reflexioD,  move  in  the  line  DE,  and  strike 
thebodyatE. 

390.  Case  2.  ^^en  there  are  two  refteghme.  LetFIf:  s. 
AB,  BL,  be  the  two  immoveable  planes,  C  the  |dace 
from  which  the  impinging  body  is  to  move,  and  F  the 
body  which  it  is  to  strike  after  reflexion  from  the  two 
^anes,  it  is  required  to  find  the  point  of  impact  D. 
Draw  CHG  perpendicular  to  AB,  so  that  HG=CH. 
Through  G  draw  GMN  parallel  to  AB,  cutting  LB 
produced  in  M,  and  make  GM=:MN.  Join  N,  F, 
and  from  the  point  E,  where  NF  cuts  the  jdane  BL, 
draw  £G,  joining  the  points  EG  :  the  .point  D  wUl  be 
the  point  of  the  jdane,  against  which  the  body  at  G 
must  impinge,  in  order  to  strike  the  body  at  F.  By 
reasoning  as  in  the  preoediog  case,  it  may  be  shewn 
that  the  angle  CDH=EDB,  .therefore  DE  will  be  the 
path  of  the  body  after  the  first  reflexion.  Now,  the 
.trianf^  GEM,  EMN  are  equiangular,  because  GAf 
=rMN,  and  the  angles  at  M  right,  therefore  DEBs 
.FEL,  that  is,  the  bmly  after  re&xioa  at  £  will  strike 
the  body  placed  at  F. 

Prop.  VII. 

1291.  To  determine  the  motions  of  two  spherical 
bodies  which  impinge  obliquely  upon  each  other, 
'when  their  motion,  quantities  of  matter,  and 
radii,  are  giren. 

Let  A,  B  be  the  ^wo  bodies,  and  let  CA,  DB  be  pig.  ^ 
the  directions  in  which  they  nwvc  before  impact,  and 
let  these  lines  represent  their  respective  velocities.  Join 
A,  B  the  Centres  of  the  bodies,  and  produce  it  both 
ways  to  K  and  I.  Draw  LM  perpendicular  to  IK,' 
and  it  will  touch  the  bodies  at  the  point  of  impact. 
Now,  the  velocity  CA  may  be  resolved  into  the  two 
velocities  CI,  lA,  and  the  velocity  DB  into  the  velo- 
cities DK,  KB,  but  CA  and  DB  arc  given,  and  also 
the  angles  CAI,  DBK,  consequently  CI  and  lA,  mad 
DK  and  KB  may  be  found.  The  velocities  CI,  DK, 
which  are  parallel  to  the  plane,  will  not  be  altered  by 
collision,  therefore  lA,  KB  are.  this  velooitiea  vim 
which  the  bodies  direMly  impinge  upon  each  other, 
consequently  their  eSects  or  the  velocities  after  impact 
may  be  found  from  Prop.  3. }  let  these  velocities  be  re- 
presented by  AN,  BP.  Take  AF==CI  andBHnDM, 
and  having  completed  the  parallelograms  AFON, 
BPQH,  draw  the  diagonals  AO,  QB.  Then,  since 
'the  body  A  is  carried  parallel  to  the  line  LM  with  a 
velocity  CI=AF,  and  fnmi  the  line  LM  by  the  velo- 
icity  A^  it  will  descsihe  AO,  the  diagMial  of  the  pa- 
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nyelogram  NF;  and  for  tbe  same  reason  tbe  body 
■  B  wUl  describe  the  diagonal  6Q  of  the  paralielogrun 
PH. 

292.  Corollary.  If  A=B,  and  if  tlie  body  which 
is  •truck  moves  ia  a  given  direction  and  with  a  given 
velocity  a^r  impact,  the  direction  of  the  impinging 
body,  and  the  velocity  of  its  motion,  may  be  easily 
foand.  Let  the  body  D  impinge  against  the  eqnal 
body  C,  and  let  CB  be  the  direction  in  which  C  moves 
after  impact,  it  is  requoed  to  find  the  direction  in 
iriuch  H  will  move.  Draw  D  r,  touching  the  ball  C 
at  r,  tbe  place  wlwte  the  ball  D  impinges  j  produce 
BC  to  E,  and  dmnig^  c  draw  A  c  F  peipcndicuSar  to 
£B,  and  complete  the  rectangle  F£.  The  force  D  c 
may  be  resolved  into  the  forces  K  r,  c  F,  of  which  K  c 
is  empli^ed  to  move  the  ball  C  in  the  direction  Cfi 
and  with  the  velocity  Kc;  but  the  force  e  F  has  00 
share  in  the  impulse,  and  is  \^oliy  employed  in  muking 
the  body  D  move  in  the  direction  CA,  and  with  tbe 
velocity  CF. 

Scholium. 

pheao-     293.  In  the  precctUhg  proposition,  we  bave  endca- 
■cna  of    Tonred  to  giVe  a  short  and  perspicuous  view  of  the  com- 
mon  theory  of  impulsion.     I'he  limibi  of  this  article 
will  not  permit  us  to  enter  upon  tliose  interesting  specu- 
lations  to  which  this  subject  has  given  rise  >  but  those 
riieh  pK-        are  anxious  to  punnc  them  will  find  ample  assist- 
rm  bodies  ance  in  the  article  iMFULsioif,  in  the  Supplement  to 
^iiSr  edition  of  this  woric,  where  Dr  Bobiscm  has 

12^^,^^.  treated  the  subject  inth  his  nsnal  ability.  It  may  be 
aj^Mtact  proper  however  to  remark,  that  all  tbe  phenomena  of 
impulse  as  well  as  pressure^  are  owing  to  the  existence  of 
forces  which  prevent  the  particles  of  matter  from  coming 
into  mathematical  contact.  The  body  which  is  struck, 
in  the  case  of  colliaion,  is  pot  in  motion  by  the  mutual 
repulsion  of  the  material  particles  at  the  point  of  impact, 
while  the  velocity  of  the  imjunging  body  is  diminished 
by  the  same  cause.  Hence  we  see  the  absurdity  of  re- 
ferring mil  motion  to  impulse,  or  of  attempting  to  ac- 
coont  for  the  phenomena  of  gravitation,  electricity,  and 
magnetism  by  the  intervention  of  any  visible  fluid. 
£ven  if  the  supposition  that  such  a  medium  exists  were 
not  gratuitous,  it  would  be  impossible  to  shew  that  its 
particles,  by  means  of  whidi  the  impulse  ia  conveyed, 
are  in  contact  with  the  particles  of  the  body  to  which 
tbat  impulse  is  communicated. 
Dw  Gear-  294.^A  physico-mathematical  tlieoiy  of  percussion,  in 
p  J— n'»  wbich  die  iminnging  bodies  are  considered  as  imptr- 
^  *"  "■"fectly  elastic,  has  been  lately  given  by  Don  Georges 
Juan,  in  his  Examen  Maritirm^  a  Spanish  work  which 
has  been  translated  with  additions  by  M.  L^Eveque,  un- 
der the  title  ofExamen  maritime^  thtorique et  prattque^ 
eu  Traite  de  mccanique,  applique  a  ia  cxtfistructwitj  et  a 
la  manoeuvre  ties  vaisaeayx  et  mtret  batimens^  This 
theory  has  been  embraced  by  many  eminent  French 
philosophers,  and  may  be  seen  in  Prenyls  Architecture 
Mydrauliqati  vol.  i.  pb  208, and  in  Gregory*s  Alechaiiics, 
vw.  i.  p.  391.  We  shall  endeavour,  under  tbe  article 
Percussiom,  to  give  a  short  account  of  this  intci^st- 
ing  theory,  which  has  been  found  to  accord  with  the 
moat  accurate  experimentiw 

295.  In  some  cases  of  collision  the  results  of  experi- 
ments are  rather  at  variance  with  those  of  theory,  iii 
^onacquence  of  the  communication  of  motion  not  beinir 
Vol..  Xin.  Part  L  t 
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exactly  instantaneous.  "  Tf  an  ivory  fiall  (says  Mr  'nirmy. 
lieslie)  strikes  against  another  of  equal  weight,  there '  v 
should,  according  to  the  common  theory,  be  nn  exact 
transfer  of  motion.  lint  if  the  velocity  of  the  impin- 
,  gio<T  ball  be  very  considerable,  so  far  from  stopping  sud*. 
denly,  it  will  recoil  back  again  with  the  satHe  force, 
while  the  ball  which  is  struck  will  remain  at  rest ;  the 
reason  is,  that  tbe  shock  is  so  momentary,  as  not  to  per- 
mit the  communication  of  impulse  to  die  whole  masf 
of  the  second  ball,  a  small  spot  only  is  affected,  and . 
the  consequence  is  therefore  tlie  same  atf  if  the  ball  bad 
impinged  against  an  immoveable  wall.  On  a  perfect 
acquaintance  with  such  facts  depends,  in  a  great  mea- 
sure, the  skill  of  tbe  billiard  player.  It  is  on  a  similar 
principle  that  a  bullet  fired  against  a  door  which  han^s 
freely  on  its  hinges  will  perforate  without  agitating  it 
in  the  least.  Nay,  a  pellet  of  day,  a  bit  of  tallow,  or 
even  a  small  bag  of  water,  discharged  from  a  pistol 
will  produce  the  same  effect.  In  all  these  instances  tbe 
impression  of  the  stroke  is  confined  to  a  single  spot,  and 
no  sufficient  time  is  allowed  for  diffusing  its  action  over 
the  extent  of  the  door.  If  a  large  "stone  be  thrown 
with  equal  momentuni,  and  consequently  with  smaller 
velocity,  the  effect  will  be  totally  reversed,  the  door, 
will  turn  on  its  hinges,  and  yet  scarcely  a  dent  will 
bie  made  on  its  surface.  Hence  likewise  tbe  theory  of 
most  of  the  tools,  and  their  mode  of  application  in 
the  mechanical  arts :  the  chisel,  the  saw,  the  file,  tlio 
scythe,  the  hedge  bill,  &c.— In  the  process  of  cutting, 
the  object  is  to  concentrate  the  force  in  a  very  namnv 
space,  and  this  is  effected  fay  giving  the  instrument  a 
rapid  motion.  Hence,  too,  the  reason  why  only  a  small 
hammer  Is  used  in  rivettlng,  and  why  a  mallet  is  pre-: 
ferrcd  for  driving  wedges."  Enquiry  into  the  Nature 
of  Heat,  p.  127,8. 

296.  The  successive  propagation  of  motion  may  he  ilr  Soocenive 
lustrated  by  a  very  simple  experiment.  Take  two  halls P"P"I?**™ 
A,  B,  of  which  B  is  very  large  when  compared  with  A,  ^o^JJ^l 
and  connect  them  by  a  string  S  passing  over  the  pu"cy-- 
P.    If  the  ball  B  is  lifted  up  towards  S  and  allowed  to 
fall  by  its  own  weight,  instead  of  bringing  the  little  ball 
A  along  with  it,  as  might  have  been  expected,  the 
string  will  break  at  P>    Here  it  is  evident  that  the  mo- 
tion IS  not  propagated  instantaneously,  for  the  string  is 
broken  before  tbe  motion  is  communicated  to  the  por- 
tion of  the  string  between  P  and  A. 

2py.  An  apmuatnB  &r  making  experiments  m  tbe  Appantu 
collision  of  boues  is  represented  m  fig,  i  a.    Hie  im-  expcn- 
pinging  bodies  are  suspended  by  threads  like  pendu-  ^y^J^ 
turns,  and  as  the  velocities  acquired  by  descending 
through  the  arches  of  circles  are  in  the  ratio  of  their  ^* 
chords,  the  velocities  of  the  impinging  bodies  ma^  be 
easily  ascertained.  The  apparatus  is  therefore  furnished 
with  a  graduated  arch  MN  which  is  generally  divided 
into  equal  parts,  though  it  would  be  more  convenient  to  • 
place  the  divisions  at  the  extremities  -of  arcs  whose' 
chords  are  expressed  by  the  correspmiding  numbers. 
The  halls  that  are  not  used  may  be  placed  behind  the 
arc  as  at  m  and  n  ;  and  in  order  to  give  variety  to  the 
experiments,  the  balls  may  be  of  different  sizes.  Some- 
times a  dish  like  G  is  attached  to  the  extremities  of  tbe 
strings,  for  the  porpose  of  bolding  argillaccoaa  balls,  and 
balls  of  wax  softened  wiUi  a  quantity  of  oil  equal  to  one . 
fourth  part  of  their  wei^t.-i-Sce  Sntcaton'i  Experiments 
on  the  Collishn  of  Bodiix. 

-M  Chap. 


Digitized  by 


Google 


M  E  C  H  A  K  I  €  S. 


Chap.  VJT.  On  the  Maximmn  Ejects  of  Machines. 

398.  We  have  already  seen  in  some  of  die  preceding 
chapters,  that  when  two  bodies  act  upon  each  other  hy 
tlic  intervention  either  of  a  simple  or  compound  machine, 
there  is  an  equilibrium  when  the  velocity  of  the  power  is 
to  the  Telocit^of  thevrei^htas  theweiriit  is  tothe  power, 
f  n  this  situation  of  equilibrium,  therefore,  the  velocity  of 
the  weight  is  nothing,  and  the  power  has  no  effect  in 
raising  the  weiglit,  or,  in  other  word^,  the  machine  per- 
jbrms  no  worit,  'When  the  weight  to  be  raised  is  in- 
fioitely  imaU,  the  velocity  is  the  greatest  possible  \  but 
in  this  case  likfiwisd,  tu:  machine  performs  no  «oric. 
In  eVery  other  ctfse,  however,  between  these  two  ex- 
tremes, some  work  will  be  performed.— In  order  Co  il- 
lustrate this  more  cle»'1y,  let'  us  suppose  a  man  employ- 
ed in  raising  a  weight  by  means  of  a  lever  with  equal 
arnis  ;  and  that  he  exerts  a  force  upon  the  extremity  of 
the  lever,  equivalent  to  50  pounds.  If  the  weight  to 
be  raised  is  also  50  pounds,  there  will  be  an  equilibri- 
um between  the  force  of  tbc  mdn  and  the  weight  to  be 
raised,  the  machine  will  remain  at  rest,  add  no  work 
will  be  peiformed.  If  the  man  exert  an  additional 
force  of  one  pound',  or  if  his  whole  force  is  51  pounds, 
th'e  equilibrium  will  be  destroyed,  the  weight  will  rise 
with  a  very  slow  modon,  and  the  imichine  will  therefore 
pierform  some  wnic  Wlien  the  motion  of  the  machine 
thexefbre  iB  =0  the  wctfk  performed  is  also  liotlung, 
and  when-  die  muhine  ia  in  auch  %  state  that  the  power 
preponderates,  the  work  ^lerformed  increases.  Let  us 
BOW  suppose  diat  the  weight  suspended  from  the  lever 
is  ii^nltely  small,  the  motion  of  the  machine  will  then 
be  the  greatest  possible ;  but  no  work  will  be  perform- 
ed. If  the  weight  however  is  increased,  th^  motion  of 
the  machine  will  be  diminished;  and  work  will  be  per- 
formed. Here  then  if  is  evident  that  the  wort  |ier- 
formed  increases  from  nothing  when  the  velocity  is  a 
maximum,  and  decreases  to  nothing  when  the  velocity 
is  a  minimum.  There  must  diereraM  be  a  particular 
velocity  when  the  work  performed'  is  a  maximum^  and 
this  partioriar  velocity  it  iis  oat  parestnt  object  to  de- 
termine. Sometimes,  indeed,  the  velbciti^  of  the 
machiiffi  are  determined  by  in  Btructare,  and  there- 
fore it  is  out  of  the  power  of  the  machine  to  ob- 
tain a  maximum  effect  by  prtjferly  pini|)ortioning  them. 
The  same  object  however  may  be  obtained;  by  making 
the  work  to  be  performed,  or  the  resistance  to  be  over- 
come, in  a  certain  proportion  to  the  ptfwer  which  is  em- 
ployed to  perform,  the  work  or  over<£om6  the  tiaaat- 
ance. 

299.  Dep.  i.^In  a  machine  performing  work,  the 
~  powers  employed  to  begin  and  continue  the  motion  of  the 
machine,  are  called  the  first  movers,  thetAovers  of  powersi 
and  those  powers  which  oppose  the  production  and  conti- 
nence of  motion  are  called  rest'sUinces.    Tlie  friction 
«f  the  machine,  the  inertia  of  its  parts,  and  the  work 
to  hn  performed,  all  oppose  the  i^odhction  and  conti- 
nuance of  motion,  and  are  therefore  the  resistances  to 
he  overcome.    VHien  varioos  powers  act  at  the  same 
time,  and'  in  diflkrent  directions,  the  equivalent  force 
irilich  results  from  their  combined  action  is  called  the 
Plj^e    movingjbpcef  anitiie  force  resulting  from  aII  the  resisting 
CCCXXII.  forces,  the  restatatue.  If  the  machine,  for  example,  is  a 
Sff- 1*    lever  AB  moving  round  the  centre  F,  hy-means  of  whichf 


two  men  nise  wnenF  ouf  of  MPopdmp  hkrrds  frf-Ae 
(dnins  As,  Cto  atftwhed  to  Uie  pistons,  and  passing  oVeT  ^ 
the  arched  heads  or  circular  sectors  M,  N,  for  the  pur- 
pose of  giving  the  pistons  and  clmiiiB  a  vertical' motion. 
Xei  the  force  of  the  man  at  B,  six  feet  firom  F,  be  e- 
qnal  to  50  pounds,  or  his  mechanical  emrgy  to'  torn 
the  lever  is  6  X  50=300.  Let  the  force  of  the  other 
man  applied  at  £,  four  feet  from  F,  be  also  eqaal  to 
50  pounds,  or  p.  His  mechanical  energy  will  be 
4X50=200,  so  that  the  whole  moving  power  is  equal 
to  300 -1-200=:  500.  But  if  die  two  forces  of  50 
pounds,  instead  of  being  applied  at  two  different  dis- 
tances from  F,  had  been  applied  at  the  same  point 
G,  5  feet  from  F,  their  energy  to  torn  the  lever  would 
have  been  the  same,  for  5  X  50-f'- 50=500.  In  the  pre- 
sent case,  therefore,  the  movuig  force  is  equivalent  to 
F  X  GF,  or  a  force  of  100  poun£  acting  at  a  distance  of 
five  feet  from  the  centre  of  motion.  Now  let  us  suppose- 
that  each  pjaton  A  u,  C  u>  raises  60  pounds  of  water  e- 
quivalent  to  the  weights  v,  ii>,  and  that  CF=:2  feet, 
and  AF=3  feet,  then  the  mechanical  energy  of  these 
weights  will  be  respectively  3x60=120,  and  3x60 
±:z8o,  and  the  sum  of  their  energies  1=300.  But  two^ 
forces  of  60  pounds  each,  acting  at  the  distances  two 
feet  and  three  feet  from  F,  are  equivalent  to  their  sum 
=120  pounds,  acting  at  a  distance  of  two  feet  and  a. 
half  from  Fj  for  2^^  X 1 20=300 }  therefwe,  the  resist- 
ance arising  from  the  woric  to  be  performed,  or  from 
the  water  rawed  ia  the  jnnnp  barrels,  is  equal  to  a  weight 
P  of  120  pounds  acting  at  the  dtstsnce  DF=2i  Cut. 
But  in  addition  to  die  resistanoe  arising  frmn  the  woric 
to  be  performed,  the  two  men  have  to  overcome  the  re- 
sistance arising  from  the  friction  of  the  piston  in  the 
barrels,  which  we  may  suppose  equivalent  to  ^,  each 
equal  to  10  pounds,  acting  at  the  points  A,  C  j  hut 
these  forces  are  equivalent  to  20  pounds,  or act- 
ing at  B,  therefore  the  resistance  arising  from  the  work 
and  from  friction  is  equal  to  14a  pounds,  acting  at  the 
distance  DF=  2  feet  and  a  half.  IThile  the  two  men- 
are  employed  in  evercomine  these  resistances,  diey  have 
also  to  contend  against  the  inertia  of  the  beam  AF, 
and  that  of  the  chains  and  pistons,  which  we  may  sup- 
pose equal  to  30  pounds  when  collected  in  their  centxc 
of  ^vity  gr  whwe  distance  from  F  is  2.2  feet  }■  bnt  a. 
weight  or  20  pounds  acting  at  the  distance  of  2.2  feet 
is  cquiTalat  to  a  weight  of  19^  pounds,  acting  at 
the  distance  of  2.5  feet,  or  DF,  consequently  the  sum 
of  all  the  resistances  when  reduced  to  the  same  point  O 
of  the  lever  la  equal  to  159V  pounds  acting  at  the  dis- 
tance of  2.5  feet  from  F.  The  mechanical  energy,, 
therefore,  of  the  sum  of  all  the  resistances  will  be  =r 
2.5X1597— 39S>75(  while  the  energy*^  the  moving, 
force,  or  the  sum  of  all  the  moving  powers,  is  equal  to 
500. 

300.  Def.  2.-1116  tmpeiled  point  of  a  machine  is  that- 
^int  to  which  the  moving  power  is  applied,  if  there  is 
only  one  power,  or  that  point  to  which  all  the  moving 
powers  are  reduced,  or  at  which  the  moving  force  is  sup- 
posed to  act.  The  working  point  of  a  machine  is  that 
point  at  which  the  resistance  acts  if  it  is  single,  or  that 
point  to  which  all  the  resistances  are  reduced,  and  at 
which  they  are  supposed  to  act  when  ccmbined.  Thus 


in  fig.  I.  G  is  the  impelled  point  of  the  machine,  Bnd„ 
D  the  working  poi^t.    Had  a  single  force  w  been  ap-^' 

iglc  weight  ((,  act 

Google 


jAnd  at  the  foint  B  to  raise  a  single  weight  tt,  acting 

at 
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at  .ttie  foiBt  A»  Umd  B  would  have  been  the  impelled 
'  poiat,  wid  A  tiie  working  point  of  the  machine.  In  the 
wheel  and  axle,  the  poiot  of  the  wheel  at  which  the 
Topc  touches  its  circamference  is  the  impelled  point, 
while  the  working  point  is  that  point  in  the  circumfe- 
rence of  the  axle  where  the  rope  which  carries  the 
wei^t  is  in  contact  with  it. 

301 .  Def.  3.— The  velocity  of  the  moving  power,  and 
the  velocity  of  the  reaistance,  are  respectively  the  same 
as  the  velocity  of  the  impelled  prant,  and  the  velocity 
of  the  working  point. 

302.  Def.  4.— The  of  a  nMchine,  or  the  mark 
performed,  is  equal  to  the  resistance  multiplied  by  the  ve- 
loaty  of  the  working  pcnnt ;  for  when  any  machine  raises 
a  mass  of  matter  to  a  given  height  in  a  certain  time,  the 
effect  produced  is  measured  by  the  product  of  the  mass, 
and  the  height  through  which  it  rises,  that  ia,  by  the 
product  of  the  mass  by  the  velocity  with  which  it  moves. 

3C3.  Def.  5. — ^The  momentum  of  incise  is  equal  to 
the  moving  force  mnltiplied  hy  the  velocity  of  the  im- 
pelled point. 

304.  In  any  machine  that  has  a  motion  of  rotation, 
let  X  be  the  velocity  of  the  impelled  point,  and  y  the 
velocity  of  the  working  point.  When  the  nuchine  19 
a  lever,  f ,  y  will  express  the  perpendiculars  let  fidl 
irom  the  centre  of  motion  upon  the  line  of  direction  in 
which  the  forces  act }  and  if  the  machine  is  a  wheel 
and  axle,  «,  y  will  represent  thi  diameters  cf  the  vriwel 
wbA  the  ude  reflectively.  In  compooid  nndiiiMS, 
iriiidi  may  he  regarded  as  composed  <rflema,  (Art.  90.) 
X  will  Rpresent  the  sum  of  all  the  lercn  by  which  the 
power  acts,  and  y  ^  sum  cf  all  the  levers  by  njiich 
the  resistance  acts. 

305.  Let  F  be  the  real  pressure  which  the  moving 

rwer  exerts  at  the  impelled  point  of  the  machine,  and 
the  actual  presswe  which  the  mere  reaistance  1^  the 
work  to  he  performed  csierts  At  the  working  point,  or 
which  it  directly  opposes  to  the  direction  of  the  power. 
Let  a  be  the  inertia  of  the  power  P,  or  the  mass  of 
matter  which  Uie  power  P  SMst  move  with  the  veloci> 
of  the  impelled  point,  in  order  that  P  may  exert  its 
pressure  at  the  impelled  point ;  and  lot  b  het  the  inertia 
'of  the  resistance  n,  or  the  mass  of  matter  which  mast 
be  moved  with  the  veloci^  of  the  working  point  in  the 
"performance  of  the  woric 

306.  Since  the  resistance  arising  from  the  friction  of 
the  communicating  parts  is  an  uniformly  retarding 
force,  it  may  be  measured  by  a  weight  9  acting  ^  the 
working  point  of  the  machine,  which  will  owose  tike 
same  resistance  to  the  moving  power  as  the  uiction  of 
the  parts. 

307.  Let  m  be  the  inertia  of  the  machine,  or  rather 
that  quantity  of  matter,  which  acting  si  the  working 
point  of  the  machine  will  require  the  same  part  of  the 
moving  force  to  give  it  an  angular  motion,  then  since  y 
represents  the  arm  of  the  lever  by  which  the  resistance 
acts,  or  the  distsmce  of  the  working  point  from  the 
centre  of  motion  j  and  since  the  momentum  of  inertia,  or 
the  momentum  with  which  any  mass  revolving  round  a 
centre  resists  beigw  put  in  motion,  is  equal  to  its  quan^ 
tity  of  matter  mouipUed  by  tHe  aqwme  of  its  distance 
from  its  centre  of  moUon  (see  article  Botation),  we 

'liave  m  5^  for  the  momentqm  of  inertia  of  the  maehine. 
It  is  obWous  thutevcxy  miudunc.qppoBe«  «.Gertaia  resis* 


tance  to  any  force  that  endeavours  to  ^ive  itan  anjpi-  xhMry. 
lar  motion,  and  that  this  resistance  wdl  increase  with  -y  mi 
the  inertia  of  its  parts.  It  is  easy,  thevefixc,  to  £nd  a 
quantity  t£  matter,  which,  when  placed  at  any  part  of 
the  machine,  will  oppose  the  same  resistance  to  an  angu- 
lar motion,  as  the  combined  inertia  of  the  various  parts 
of  the  machine.  This  is  the  quantity  -of  matter  idiicU 
we  have  called  m,  and  which  wc  have  supposed  to  act 
at  the  working  point,  because  to  that  point  all  tfae  other 
resistances  have  been  reduced.  Collecting  the  symbols^ 
therefore,  we  have 

«=:the  velocity  of  the  impelled  poiat  or  the  rs' 
dies  of  the  w4icM,  <w"tlie  lengdi  of  -the  le-i 
"  ver  kef  whidi  4he  pewH-  Mts. 

jpsstbe  velomty  of  the  waridag  point,  or  tfie  r«- 
£bs  of  the  axle,  at  tfae  -Icngtli «( ihe  le' 
ver  by  wbic&  the  cesirtMwe  acts  against 
the  power. 

P=-the  pressure  exerted  by  tlie  power  at  the  im- 

pelled  point  of  the  machine. 
Rffithepressure-whieh  thercsistance-afistnglrom 
the  work  to  be  performed  ex«rts  at  -^c 
working  point  of  the  maohine. 

(c^ihe  inertia  of  the  power  P,  or  the  quanti^ 
of  matier  -to  :iriiidi  it  must  comnMuieate 
the  vefaiai^  of  the  impelled  point 

Asthe  inertia  of  the  resistance  B,  ortJwqiiaii* 
tity  of  matter  which  it  must  jnove  wiUi 
the  velooity  of  the  vexing  paint  IidEn* 
any  woikis  perfbrmedi 

f =a  quuUty  of  nmtter  which,  if  ^aoed  at  <1n 
wwiing  point      the  machine,  would 
pose. the  same  nesistaaoe  to  die  meviiq^ 
]kewer  as  that  which  arises  from  the  fric- 
tion of  the  communicating  parts. 

m=:the  quantity  of  matter  which,  if  placed  at 
the  working  point  isS  the  machine,  would 
oppose  the  same  resistance  tiMie  produc- 
tion of  an  angular  motion,  that  is  opposed 
by  the  inertia  of  the  various  parts  of  which 
the  machine  is  composed.  Uence,  }iy  the 
principles  of  rotation,  we  have 
mjr*=:the  momentum  of  inertia  of  tfae  machine. 

We  are  now  prepared  for  determining  the  conditions  of 
construction,  which  will  enable  any  machine  to  produce 
a  maximum  effect* 

Prop.  I. 

308.  To  determine  the  velocities  which  must  be 
given  to  the  impelled  and  working  points  of  a 
machine,  or  the  ratio  of  the  levers  oy  which  the 
power  and  resistance  ought  to  act,  in  order  lb 
obtaia  a  nnxiiniim  efiect. 

Let  AB  be  a  lever,  whose  fulcrum  is  F,  and  to  f^,  ^. 
whose  extremity  B  is  applied  to  the  power  P  to  over- 
come the  resistance  B,  and  let  FB=f,  and  FA=y, 
Then,  hy  Art.  36.  we  shall  have,  from  the  following 
analc^,  the  weight  which,  placed  at  B,  woidd  be  is 

eqnilibrio  widi  R  ;  «  :  je=R  :        the  we^^t  wfaioh 

mllinep  B  ia  equiUhno,  or  the  weigbt  vWoh  is  equal 
Ma  -  t. 
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to  ihzt  put  of  the  power  F  nliich  balances  the  resUt- 
Mlce  R.    Heoce,  F— ^^wUl  be  the  effective  force 

X 

exerted  hy  the  power  P,  which,  multiplied  W  x,  its 
distance  from  the  ceatre  of  motion  gives  Fa:— jRy  for 
the  ibrce  which  ia  exerted  in  nviog  an  angular  motion 
to  the  power  and  resistance.  But  the  resistance  of  fric- 
tion was  supposed  equal  to  the  weight  f  acting  at  the 
working  point  or  at  the  distance  FA  or  ft  consequently, 
p  If  will  be  the  resistance  which  friction  opposes  to  the 
force  P  * — R  y,  and  therefore  P  x — y — p  is  the  mo- 
tive force  exerted  hy  P.  Now,  the  momentnin  of  the  in- 
ertia 0^  the  power  P,  or  the  force  with  which  it  resists  be- 
ing put  in  motion,  is  and  the  momentum  of  inertia 
of  the  KsistJince  H  is  dj^,  while  the  momcrtum  of  in- 
ertia of  the  nuurhiaeivm^.  Therefore,  the  snm  of  these 
momenta,  viz.  at^-^b^-^-m^  is  the  mass  to  he  put 
in  motion  by  the  power  P.  But,  Dynamics,  j  167. 
the  velocity  generated  in  a  given  time  is  direodj  as  the 
motive  force,  and  inversely  as  the  quantity  of  matter  to 
which  that  force  is  a^ied.  Hence  the  angular  velo- 
city, or  the  number  of  turns  iriiich  the  machbe  will 

Pjp — fif — yy 


A  N  I  C  S. 

ing  the  fli^xioo  of  the  preceding  formnU.  so,  we  iliaU  tImii 
find  that  the  perfbrmaoce  of  the  muiune  is  a  Bnumam, ' 
when 

F-  Pm+PA 
When  Rrro,  we  have 

When  f      the  first  formula  becomes 

iR 


make  in  a  given  time,  is 


Botineve- 


tj  rOtatiary  machine  the  velocitiea  of  ita  different  parts 
are  aa  tbeir  diatanee  £tem  die  axii  j  hence,  we  shall 
have  the  vdooitiea  of  the  impeUed  and  working  points 
of  the  madiine,  by  multiplying  the  angular  velocity  by 
jT,  y  the  distances  of  the  unpeUed  and  woriLing  points 
of  the  machine  from  the  centre  of  motion.  There- 
fore, 

and 

^^5^^=the  ^bcity  of  d»  woKking  pobt 
mauioe  i 


of  the 


and  moltiplyiiig  by  B,  we  have  £n»n 


De£    P*y«-Rr-yRy^the  woA  perfonned. 

309.  But  as  forces  are  proportional  to  the  velocitia 
generated  by  them  in  eqiuu  tines  (Dynamics,  $  153. 
^r.  4.  i  159O1  preceding  quantities  vrill  represent 
the  accelenting  forces.  Now,  the  velocities  are  as  the 
forces  and  times  jointly  (Dynamics,  |  153.),  that  ia, 
t'=Ff,  or  is  szg  (  but  F,  the  accelerating  £arce, 
which  generates  the  velocity  of  the  impelled  point,  is 

lepreaented  by  tlie  formula  — ~ — ^"TT"^"/-^  There- 
aj^+bf^mj^ 

fore,  «f,  or  the  absolute  treloaty  df  the  impelled  point,  ia 

P  a*~~S  xjf-~9  X  y 

~—^^^XgU  «d  Ae  aftMlute  velocity  of 

the  wDAmg  pmat  J_^f,^_^J^  Agmn,  by 

Def.  4.  the  effiict  1^  a  machine,  or  the  work  performed, 
is  equiU  to  the  resiAance  of  the  work  molti^d  by  the 
velocity }  consequently,  aioce  R  is  the  worfc,  wc  have 
lor  the  perfbroMDce  of  the  maclune, 

P»yR-By-»R/ 
New,  c(^Mideri»g.y  as  the  variaUe  qoanlity,  and  mak- 


'  Fffi+P^ 


-X*. 


X*. 


When  bodi  R  and  f =0,  we  have,  after  reduction. 

When  &=o,  the  first  ^fonnnla  heomnes 

_g*  >^  R-h^f+P'aw'f— aB—af 
*~  Phi 
Wliea  R,  f  and  £=0,  we  have 

y=  ,  X». 

When  a  :  A=P  :  R,  we  have,  hy  mhatitntrng  P  and 

R  instead  of  a  and  £, 

„^p'x^R+»i'-^■P'xm■^B|^^pR— p».. 

^    :  Kj+ra  

When  Fm  and  so,  the  last  finmola  becomes 


PR        '^""^    FS=  PR 

and  iriien  jvsi,  and  R=s,  we  have 
and  when  P=i,  and  «=i,  we  obtain 

When  xsi, 

These  vaiions  formulae,  the  application  of  wliich 
to  puticnlar  cases  shall  be  shown  in  the  practical  part 
of  this  article,  give  us  values  of  y  for  almost  every  spe- 
cies of  madnnery }  so  that  the  mechanic  may  easily  de- 
termine the  velocities  which  must  be  given  to  the  im- 
pelled and  working  points  of  the  machine  in  order  to 
produce  a  maximum  effect. 

310.  When  the  machine,  however,  ia  already  con- 
structed, tin  ^locities  of  the  impelled  and  working 
points  cannot  be  changed,  without  altering  the  struc- 
ture of  the  machine ;  and  therefore  we  miut  find  the 
ratio  between  the  power  and  resistance,  which  win 

enable 
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enSle  as  to  obtain  «  ntaxirnnm  efllect.  The  metliod  of    by  these  suUtitationa  iu  tW  formula  wLucIi  expresses  the  ntary. 

eHect  of  tbo  nuhine,  —  or,  for  the  Mke ' 


>  determiniikg  tbit  will  be  dieini  in  the  feUowiifg  proposl- 
tioB. 


Prof.  II. 

311.  To  detennlne  the  ratio  between  the  power 
and  the  resistance  of  a  machine  when  its  per- 
formance is  a  maximum. 

Since  tlw  stmctore  of  the  machine  is  given,  the  ra- 
ioes  of  X,  y  are  imown,  and  therefore  we  nave  to  deter- 
mine the  refative  Taloes  of  P  and  R,  iriien  the  effect  of 
Ibe  machine  is  a  maximum.  This  would  be  easily 
dwK,  by  making  variable  in  the  formula  which  ex- 
presses the  prrformance  of  the  machine,  and  making  its 
fluxion  cqint  to  o,  if  none  of  the  otiicr  quantities  varied 
along  mtb  H.  It  often  happens,  bowever,  that  white 
R  varies,  the  mass  b  suffen  a  considerable  change, 
tbaogh  in  other  cases  the  change  induced  upon  h  is  too 
imimportanf  to  merit  notice,  fhis  proposition,  there- 
fore, admits  of  two  cases,  i.  When  the  change  upon  b 
if  so  small  (hat  it  ma.y  be  safely  omitted  in  the  investi- 

rcion }  and,  2.  Wlien  the  Change  upon  b  is  suffiuent- 
gteat  to  require  attention. 

313^  Case  i.  "When  R  is  the  only  qoantity  which 
ii  variaUe,  the  floxton  of  the  formula 

PjryR— RV^fRy* 

wlucfa  represents  the  work  performed,  is  equal  to  the 
floxioB  of  the  numerator,  because  the  denmninator  is 
coMtant,  that  is,  P  or  y  R— aRIly*— f  M5r'=o,and, 
dividing  fay  Fjiry — 2Rjr* — 9y*=:o,  hence  aRy*= 

F        f  jf*,  and  Rss^  *  a^^'  ^^^*  ^^ded  by  jr, 

pves  R=^*^  Now,  according  to  the  experi- 

ments Cookmb,  the  friction  is,  in  genenl,  lunipor- 
tioaal  to  the  resisting  pressure,  or  a  certain  part  of  that 
{mrare,  for  example,  -i^R  i  *iid  calling  Z=it*  ^°d 
Aoutting  f  y,  we  have  fw  th^  reustance  R-f*  i^-R, 


ay 


or 


=  i,aad  XSSI,  we  hare  R=s^-~  ^ -t-rr)  *^ 

•tcadiag  from  the  ^notieDt  Ifi  which  bebf  little 
greater  than  i,  will  not  alter  the  residt,  the  renstanee 
ahonU  be  «ne-half  of  Uw  force  which  would  ke^  the 
impelliM  power  in  eqinUlnia. 

313.  Cask  2.  TVhni  b  varies  at  the  suns  tiaoe  wi^ 
B,  it  will  in  most  cases  vary  in  the  same  proportions, 
and  therefore  may  be  represented  by  any  multiple  of 
A,  as  ij  B,  where  d  may  be  eith^  an  integer  or  a  frac- 
tion.  In  order  to  simplify  the  investigatisa,  we  may 
consider  the  fraction  f  as  a  resistance  dimini^ng  the 
impelling  power,  instead  of  r^arding  it  as  a  sesistance 
to  be  added  to  the  other  seaistmg  forces.  Thus  the  im- 
pelling power  P  will  become  P — ^.  In  tho  same  way 
we  may  con^iidcr  the  moraeatum  of  the  macbioe^s  in- 
ertia applied  to  the  impelled  point,  that  is,  instead  of 
m  jr*  k  way  be  made  mx*.  Now  making  P— 9,  or  the 
impelling  power  =j,  and  making  «sz,  w«  shall  Imve 


of  simplicity,  making  a  •f-fnr=9,  we  have  for  the  per- 
formance of  the  machine  —  ■.^■^i  then  since  R  is  the 

nriable  quantity,  we  shall  find,  af^  making  the  fluxion 
of  this  fermubi  =0,  that  the  perfonnance  is  a  maximum 

whenR^y'+y^yj^-y. 
rfy« 

When  AssU  then  d—t,  and  we  ahall  hm 


y 

"When  a=P  and  Ps  X,  and  wh«i  ffl,  the  inertia  of  the 
machine,  =0,  we  aluU  have  a  -f«szsj',mnd  then  the 
formula  becomes 

J" 

When  jrav,  then  5r=z,  and 

B='±i!i=I=o.4.4a. 

Scholium. 

314.  Those  who  wish  to  prosecute  this  interesting 
su^ect  may  eonsuh  the  different  papers  of  £nler  in  the 
Ctmment.  Petropol.  vol.  x.  p.  80,  1743,  and  in  the 
Comnunt.  Nov.  Petrepot.  vol.  iii.  and  viiL  In  the  article 
MxeHtNERT  in  the  6npplement  to  the  last  edition  of 
this  Work,  the  subject  has  been  treated  with  great 
ability  by  Dr  Robisoo,  thon^  be  has  omitted  the  vari- 
ous steps  In  the  investigation  which  conduct  to  the 
leading  fiamnlie.  The  snbjcct  has  been  also  ah^  dis- 
cnssed  hj  Profossor  Leslie  in  a  paper  pnbliihed  m  the 
Appendix  to  Fenuson*s  Ledmes,  vol.  ii.  p.  353 ;  and 
as  the  results  of  his  investigatums  may  be  of  great  use 
m  practice,  we  shall  here  pveient  tlie  leader  with  a 
rimrt  abstract  of  them. 

If  the  resistance  is  equal  to  the  power,  is  dooUe,  tri- 
ple, or  quadruple,  &c.  a  maximum  effect  will  be  pro- 
duced when  the  velocity  of  the  power,  or  its  distance 
from  the  centre  ofmotion,is  i  -f-v^  2;  2^  ^6}  3^  ^12^ 
4 — 5-f>  V30}  6-(-^43,  that  <n  ^  weij^t  be- 
in^  X,  &c.  If  the  resistance  is  very  great,  compared 
With  the  pomr,  the  velocity  shonld  at  least  be  double 
of  that  which  would  procure  an  equiCbrinm,  in  order 
that  the  machine  will  produce  a  maximum  effect. 

3 1 5.  If  the  velocity  of  the  power,  or  its  distance  from 
tho  centre  of  motion,  be  eqiml  to,  double,  triple,  qua- 
dra^ &c.  &c.  of  the  vdodty  of  the  mu^t  or  re- 
sistance, a  maxinram  e&ct  will  be  producea  when  the 

power  P  is  equal  to  R  Xl  +  v'2iRXT  +  v'Ti 

B  X  ^  +  v'Ai R  xi  + */A.Rx  j-h  v't5t.&c 

where  Rts  the  resistance  orwei^t  to  be  raised.  If  the 
Telocity  of  the  wwer  be  ^vry  latge,  a  maxiomnn  effiect 
will  be  prodnoed  when  the  power  B  i^  at  least,  double 
of  that  which  would  {nrocure  an  equililvium.  It  ap- 
pears also  from  Mr  Lealie^s  that  in  whatever 
tfny  .tJw  DAxioiun  be  |wocnred,  the  fogrce  which  impells 
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Tktiaty.  -tibe  weiglit  eao  never  uaoant  to  oae-feuith  put  of  tlw 
\  — •^iihI  direct  action  of  the  power ;  antl  that  in  machines  where 
ihe  veloci^  of  the  power  is  great,  we  may  dlsreganl 
die  momenta  of  the  connecting  parts^  and  consider  the 
force  which  ought  to  be  employed  as  doable  of  what  ii 
barely  able  to  maintain  the  equilUirium. 


■Chaf.  VIII.  On  the  EqmHbrium  <^  JrcheSf  Pm% 


3*  316.  Def.  X.  An  arch  is  represented  in  fig.  3.  by 
the  assemblue  of  stones  ah,  cd,  ej,  &c  forming  the  mass 
ABMN,  wmM '  inferiv  aar&ce  is  the  portion  of  a 
xnm.  Hie  parts  A»  B  arc  called  the  ^irmg  ^  the 
arch,  the  line  AB  the  span  of  the  (trchf  C  A  its  aUttude^ 
6  its  crown,  a  b  the  keystontj  the  cane  w  lower  sor- 
face  A  &  B  the  intrathsy  and  the  roadway  TUV  the 
extrados  ;  FQ,  RS,  the  piers  when  they  stand  between 
two  arches,  and  the  abutments  when  they  are  at  the 
extremities  of  the  bridge. 
F!ff-4*  317.  Def.  2.  a  catenarian  curve  is  the  curve  formed 
by  any  line  or  cord  perfectly  flexible,  and  suspended 
hs  -its  extremitira.  Thus  if  the  chain  ACB  be  suspend- 
ed by  its  extremities  A,  B,  it  will  by  the  action  of  gra- 
vity upon  all  its  parts  assume  the  form  ACB,  which  is 
called  die  catenary  or  catenarian  curve. 

3x8.  There  are  three  modes  of  determining  the  can- 
Btmctiim  of  arches ;  the&st  of  lAichis  tocooader  the 
ardi  as  ao  inverted  catenary^  the  secmid  is  to  establish 
an  oqipiUbriom  between  the  verticid  pressnzes  all 
the  materials  between  the  intrados  and  extrados)  and 
the  d^rd  is  to  Rgud  the  diflerent  arcb-«toneB  as  por- 
tjops  of  wedges  without  friotiout  which  endeavour  by 
their  own  weight  to  force  their  way  throu^  the  ardi. 
The  first  af  these  methods  was  given  by  the  ingenious 
Dr  Hoofci  and  jis  contained  in  the  following  pEtyosi- 
tjon. 

Prop.  I. 

3191.  To  determine  the  fbna  of  an  uch  by  con- 
sidering  it  as  an  inserted  catenary,  when  its 
span,  its  altitudct  and  the  form  of  the  roadvay 
or  exCFados  axe  given. 

Fig.  5.  J^et  n^b^Cyd  b.e  a  vnmbw  of  rahoes  or  heads  con- 
nected by  a  string,  and  suspended  by  their  extremities 
Aj  B  ;  they  wilt  form  «  catenarian  curve  A  a  A  c  B, 
and  be  in  equilibrio  by  the  action  of  gravity.  £ach 
sphere  js  acted  upon  by  two  forces;  at  its  lower  point  by 
the  weight  of  the  spheres  immediately  below  it,  and  at 
•  its  upper  point  by  the  weight  of  the  same  spheres  added 
to  that  of  tlie  sphere  itself}  that  is,  any  sphere  c  is  in 
equilibrio  fnnn  the  result  of  two  forces,  one  of  which 
is  produced  by^  the  weights  oi  c  de  acting  at  die  lower 
point  of  bf  while  the  odier  force  arises  from  the  weight 
of  b  cde  acdng  at  its  npper  point.  The  equilibrium 
of  this  chain  of  uihwes  is  evidently  of  the  stable  kind, 
as  it  wU  immediately  recover  its  position  vriieii  the 
eqnililniimi  is  distnrhed.  Let  as  now  suppose  this 
arch  inverted,  so  as  to  stand  in  a  vertical  plane  as  in 

He.  S.  ^'   ^  pmsme  its  eqiulibriiim.   For  the 

'  vdativepositioas  of  the  lines  wliioh  nark  dwdinetioiw 
remain  unhanged  by  invntii^  dfe  carve,  the  fiffoe  o£ 

3 


gravite  continues  the  «apie»'  and  tberdore  the  ef 
diese  forces  will  be  the  samoi  and  the  arch  will  be  in 
equilibrio.  The  equilibrium,  however,  which  the  arch 
now  possesses  is  of  the  tottering  kind,  so  that  the  least 
distoriiing  force  will  destroy  it,  and  it  will  consequendy 
he  unable  to  support  any  other  weight  but  its  own. 

330.  Let  us  now  su^>ose  that  it  is  required  to  ^na 
an  equilibrated  arch,  whose  span  is  AB,  whose  altitude 
is  D  k,  and  which  will  support  tiK  materials  o'f  a  road- 
way, whose  form  TUV  is  given.  It  is  obvious, 
that  if  the  spheres  c,  d,  c,  d  increase  in  density  from  k 
towards  d,  the  catenarian  curve  will  grow  less  concave  at 
its  vertex  e,  and  more  concave  towards  its  extremities 
A,B.  LetusthensiqtpoBethattbedensities  oflhespberes 
a,  c,  d,  e,  &c.  are  respectively  as  0  m,  £  n,  c  0,  ojp,  e 
&c.  the  vertical  distances  of  their  respective  centres 
from  the  roadway  TUV,  the  arch  wiU  have  a  fonn 
difierent  fronn  that  which  it  would  have  assumed  if  the 
spheres  were  of  equal  density,  and  w^l  be  jm  equilibrio 
Tvhen  inverted  as  in  fig.  6.  Now,  in  place  of  the  ^ 
spheres  a,  b,  c,  &c.of  difiezent  densities,  let  us  sub- 
stitute spheres  of  the  same  density,  and  having  the  same 
position  as  tho^ie  of  di&rent  densities  ;  let  us  then  load 
the  sphere  a  with  a  weight  whibh,  when  .combined  with 
the  tVeight  of  a,  will  be  equal  to  the  weight  of  the  cor- 
responding sfdiere  (7,  that  had  a  greater  density  }  and 
let  us  load  the  other  spheres  r,  d^  &o.  with  wei^ts 
proportional  to  £  n,  c  0,  </  &c.  Then  it  is  obvKHls 
that  the  pressure  of  each  sphere  when  thus  loaded  upon 
that  which  is  contiguous  to  it,  is  precisely  equal  to  the 
pressure  of  the  spheres  of  different  dmsities  upon  each 
o^er,  because  the  density  of  these  spheres  varied  as 
their  distances  firam  the  roadway.  But  tike  arch  com- 
posed of  spheres  of  different  densities  was  in  eqmlibrio 
nhoi  inverted,  therefore  since  die  hwded  spheres  of  Ae 
same  density  have  the  same  posidon  and  exert  the  same 
pressures,  the  arch  cmnposed  of  tbese  sjdieres  and  sup~ 
^rting  TUVB  k  A  composed  of  homogeneous  materi- 
als will  be  in  equilibrio.  Hence  a  roadway  a  given 
firm,  and  composedof  homogeneous  materials^  vftffbe  sup- 
ported by  an  arch  whose Jhrm  is  that  of  a  catenary ,  each 
of  whose  points  tiaras  in  density  as  their  d/'sfance  fror^ 
the  surface  of  the  roadway  i  or,  which  .is  the  same 
thing,  A  roadway  of  a  given  form^  and  composed  of 
Himi^eueoue  anateriuU^  ^mU  be  etqjported  ^aa  arch 
whost  form  is  that  of  9  catenary^  each  tf  whose  points 
it  acted  upon  by  farces  proportw^al  to  the  ffufanctf  of 
these  points from  the  surface  g/*  the  roadway. 

33X.  Ikmse  we  have  the  foUowing  practical  method 
of  ascertaining  tlie  form  of  an  eqoilinmted  ai<eh,  whose 
span  is  AB,  Md  ridtade  D  and  which  is  to  support 
a  roadway  of  the  fonn  TW'.  Let  a  chain  i<Sg.  ^, 
A  a  £  <:  it  B,  of  nnifwm  density,  be  suspended  from  the 
points  A,  B,  so  that  it  forms  a  catenary  whose  altitude 
is  D  jl,  the  required  height  of  the  ardi.  Divide  AB 
into  any  nandier  of  equal  parts,  su|^»ose  eight,  and  let 
(he  verticid  lines  i  m,  2 »,  30,  drawn  from  thestf 
pmots,  intosect  die  catMury  m  ^  pwats  a,£,r.  Frem 
the  points  a,A,e,/fc,r,f,f,  suspend  pieces  of  chain  vX  oni- 
form  density,  and  form  them  of  sooh  a  leogtii,  dmt 
iritea  the  whole  is  in  e^nUilffiA,  the  extmnities  of  the 
chains  may  lie  in  the  Ime  T^'V'j  then  the  form  v^ich 
die  eatenaiy  A  ifc  B  now  assumes,  will  he  the  form 
an  eqmlibri^ed  ardi,  which,  f^wn  inverted  1^  AKB, 
wxD  snproct  ,the  nndway  TUV,  sianlar  to  TVV. 

This 
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t^trnf.  'Hiis  »  (Avious  £rom  the  last  paragruth,  for  the  pieces 
of  diain  a  niy  b  A,e    kV^  &c.  a.n  forces  acting  upon 
tile  pobits  a,    c,  A:  df  the  oatewy,  and  are  propoi4ioa'' 
al  to  a  m,  A,  n,  c,  o,  &c.  the  distances  of  the  points 
A,  r,     &c.  from  the  roedvaj. 

322.  An  arch  of  this  construction  will  evidently  an- 
swer for  a  bridge,  iii  whioh  the  weight  of  the  materials 
between  the  roadway  and  the  arch  stones  is  to  the 
Hreight  of  the  arch  stones,  as  the  weight  of  all  the  pieces 
i^Main  snspeaded  from  a,  Ct  &c>  is  to  the  weight  of 
t)ie  chain  A  it  B.  As  die  Trntio,  hoiTever,  of  the  weight 
of  the  arch  itonet  to  the  wei^t  of  the  snperiocambeat 
Aateriab  i»  not  ltnow%  we  amy  asmme  a  convenient 
thickness  for  the  arch  stMtos,  and  if  from  tBis  assumed 
thickness  dieir  weight  be  computed,  and  he  found  to 
have  the  required  ratio  to  the  weight  of  the  incumbent 
auss,'  the  curve  already  found  will  be  a  proper  form 
for  the  ardi.  Bat  if  the  ratio  is  differait  from  that  of 
the  weight  of  the  whole  chbin  to  the  weight  of  the  sus- 
pended chains  ;  it  may  easily  be  ctmpoted  how  much 
must  be  added  to  or  subtracted  from  the  pietfes  of  chain, 
in  order  to  make  the  ratios  eq^miU  The  new  curve 
which  the  otteaaiy  tibeo  assumes^  in  cense^ence  of  the 
diawe  npoB  the  len^  ef  the  suspended  chains,  will  be 
ika  nm  of  an  equililwated  arch,  the  weight  whose- 
aicb  StaneB  is  eqo^  to  that  whidi  we  assumed. 

Scholium. 

393.  In- most  caws  the  catenarian  curve  tbus  deter- 
fl^ed  will  approach  very  near  to  a  circular  arc  equal 
to  1 20  degrees,  which  springs  from  the  piers  so  as  to 
fl»rm  an  angle  of  60  degrees  with  tbe  horizon.  The 
ibrm  of  tbe  arch,  iHiwever,  as  determined  in  the  pre- 
dediBg  proposirion,  is  suited  only  to  those  cases  iu  which 
Ae  superincumbrat  aatbrials  exert  a  vertical  pressure. 
A  ^oatftiity  oF  loose  earth  and  gravel  exerts  a  pwssor^ 
m  afanoet  eveipy  direotton,  and  therefore  tends  to  destroy 
the  efBUihriom  of  a  catenarism  arch.  This  tendency, 
wHf  be  removed  by  girin^  tbe  arch  a  greater 
MmtoM  tttiMpis  the  piers.  'Hiis  Will  make  ifi  approach- 
to  Ae  form  of  an  ellipsis,  and  make  it  spring  moi!e  ver- 
tieally  frontf  the  piers  or  abottnenta. 

324.  We  s^idl  now  proceed  to  deduce  the  form  of  Hal 
arch  and  its  roadway,  by. establishing  an  equilibrium  a- 
ifeoOg  the  weights  of  all  tbe  materials  between  the 
arch  and  die  roadway.  This  method  was  given  by  Emer- 
see  in  his  Fluxions,  published  in  1742,  and  afterwards 
by  Dr  Hattm  in  lus  exeellent  work  bridges. 

Prof.  tl. 

325.  To  dtfeeffbifte  the  form  of  the  roadway  or 
extradoS}  when  the  form  of  the  arch  or  intrados 
is  given. 

Let  the  lines  AD,  D£,  EB,  BF,  FG,  GH  lie  in 
-  *-       tbe  same  phme,  ani  let  them  be  placed  perifewlionlaii 
to  Che  horizon.  From  the  pomts  D,  E,  B,  &c.  draw  the 
■¥«rticairmesD(^Ef,  B3,&c  and  taking  D/»  of  any 
leii£;tli,  make  £  r  equal  to  D  ^,  Sec  and  compete  tbe 
pmMJIelograms^  c,  ^  r.  Again,  make  B  s=:q  e,  and  com- 
^I^e  the  parallelogram  ts;  in  like  manner  inakeF^=:fd, 
imd  c^plete  the  parallelogram  F /;  and  so  on  with  oU 
tb«  otiier  lines,  making  tbe  side  of  each  parallclogntm 
tf^taal  t*  that  lide  of  the  pMceding  parallelogram  Vfhich 


IB  parallel  twit.  Let  us  MW  suppotfff  thaf  the  Hues 
CO,  I>£,  £B,  &c  can  move  round'  the  angulai*  points 
fi',  £,  B,  F,  &C.  the  e^itrenuties  A,  C  being  immove- 
able }  and  that  fovoes  proportioad  to  Dd;  Etf,  B^,  &c. 
are  exerted  upon  the  points  I>,  £,  B,  F,  ficc.  and  in 
the  direction  D  f/,  £  &c.  Now,  by  the  resolution  of 
forces,'  the  force  D  d  may  be  resolved  into  tbe  forces 
D  c,  D  the  force  E  e  into  the  forces  £  y,  E  r,  and  the 
force  B  b  into  the  forces  B  Bt,  nnd  so  on  with  the 
rest.  The  force  D  c  produces  no  odier  etibet  than  ttf 
press  the  point  A  on  the  plane  on  which  it  rests,  and  is 
therefore  destroyed  by  the  resistance  of  that  plane  ;  but 
the  remunittg  force  Dj?  tends  to  bringthe  point  D  to- 
wards E,  and  to  enlarge  tbe  angle  iJ!)E ;  this  force, 
however,  is  destroyed  by  the  equal  and  opposite  force 
E  y,  and  in  the  same  way  the  forces  E  r,  B  F  ar  are 
destroyed  by  the  eqn^  and  opposite  forces  B*,  F*,  Go, 
while  the  remaining  force  G  w  is  destroyed  by  the  re- 
sistance of  the  plane  which  supports  the  point  C  .  When 
the  lines  AD,  DE,  &c.  therefore  are  acted  upon  by 
vertical  forces  proportioniU  10  D  4  £  r,  B  &c.  these 
fmves  are  alt  destroyed  by  equal  and  opposite  ones,  and 
the  lines  will  remain  in  equilibrio. 

326.  Now  tbe  force  D  c  :  or  E  er=sin.  c  if  D  oT 
d  Dp  :  sin.  AD  d,  that  is,  by  taking  the  reciprocals 


Be:  £9:=-; 

sm. 


sin.  SJ3d  *  ain.  d  Hp* 


and  f»  thti-stne  rensiAt- 


Hence 


r 

sinTl? 


Now,  since-  E  ;  :  £  fs^ran.  Tieq:  sin.  £  y  tr,  we  have 

E  gs:^^.^.^~.y.^,  that  is,  since  DEmsdEof,  and 
sttt.  £e^  *  ' 

EyyantDEm 
'     sin.  e  £b' 


-.BntEfs: 


eEBx£ej'>  £«: 

thmfore,  by  substitution,  we  obtain 

gin.  DE«   

'  sin.  %eq  X  sin.  e  E5* 

Now,  as  the  same  reasoning  may  he  em^o^vd  to  And 
D  B  &c.  we  have  obtained  expRsnontf  of  the 
finees  wUch,  when  .  acting  at  the  angular  peiate  D^ 
£,  B,  &D.  keep  the  whole  in  eqoilttrioy  and  tluie  ffx- 
weesiona  are  in  terms  of  the  aagin  whii^  the  linea 
£B,  &e.  form  with  the  dbnetisn  of  the  feicai.  If  the 
lines  AD,  DE,  &c.  be  inereased  in  nmalMT  so'  that 
they  may  form  a  polygon  widv  a»  infiniaB  nnmher  ef 
sides,  which  will  not  differ  from  a  curve  line^  then  the 
forces  will  act  at  every  point  of  the  curve,  and  the  line 
ffi  £  will  be  a  tangent  to  the  curve  at  tbe  point  £,  and 
DEmwill  betbe  angle  of  contact.  The  line  Ej*  be- 
ing now  infinitely  small  will  coincide  with  £  in,  and 
therefore  the  angles  eY.q-  and  e £B  or  £  r  y  will  he 
equal  to  the  ai^le  e  £  m,  and  consequently  their  sines 
Will  be  equal.  Therefore  by  making  these  substitutions 
in  the  last  formnU,  we  have  an  ei^araasian  ci  thv  force 
at  every  point  of  the  curve,  thus 

j_  ain.PEat        .  "b-  D^^"* 

"^on.  e  £  n  X-sin.  cEn'^Bui.  e  £»>{* 

But 
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Bat  tlie  of  eonUct  DEm  Taries  with  the 

'  cumtare  at  the  point  £,  and  the  curvature  varies  aa 
the  reciprocal  of  the  radius  of  curvature,  therefore  the 
aitj^e  of  contact  varies  as  the  reciprocal  of  the  radius 
of  curvatm ;  hence  bj  substitutioQ, 


Sect.  IV.  and  DiviBion,  ve        £  r= 


ml* 


Xoir, 


hy  the  notation  R  :  ^BF  :  DF }  therefore  Rl : 
=BF>  :  DFS  hence  -^s^ss,  and  mnltiplyiag  each 


riadins  of  cotvatnre  X  siHTTE^ 

in  order  to  get  rid  of  tbe  confusioD  in  fig.  S.  vfaere  the 
arcb  is  a  pdygon,  let  us  stippose  ABC,  fig.  9.  to  be  tbe 
curve  ffl  n  a  tangent  to  any  point  £,  and  ¥.e  a  vertical 
line  then  the  pressure  at  any  point  0/  the  arch  is  red-' 
proctflly  as  the  radius  of  curvature  at  that  pointy  and  the 
square  0/*  the  sine  of  the  angle  which  the  tangent  to  that 
P<ant  of the  curve  forms  with  a  verticai  h'ne* 

327.  Corollary.  Let  us  now  suppose  that  the  atch 
ABC  supports  a  mass  of  iiomogeneous  materials  lyiug  be- 
tween the  roadway  TUV  and  the  arch  A£BC  •,  and  the 
whole  being  supposed  in  equilibriof  let  us  determine 
the  wei^t  which  presses  on  the  point  £.  The  weight 
of  the  superincombeat  column  Ec&J  varies  as  £cXir<A  ' 
butft/sEt^xun.  </£f,  £^  being  radius,  and  £^ 
B,  on  acconnt  oT the  parallds  £ c,  UB,  diere- 
fore  the  weij^t  of  the  column  £  c  £  varies  as  £  c  x 
£  dX9ixi.  £  n  B,  that  Is,  as  £  cX  8>>>*  £  »  B,  because 
£  </  IB  a  constant  quantity  ;  but  the  pressure  at  E  was 

proved  to  vary  as  •     -  /  —  there- 

radins  curvature  Xsin.  et-m' 

fore  the  weij^t  of  the  column  ^cbd  or  Ecx*in<  Eff  B 
Varies  also  as  this  quantity,  thiU  is, 

EcXsIn.  EffB:;^ — ~ — •  

radius  curvature  X*in.«£m* 

But  as  the  angle  EnB  is  equal  to  the  aog^  cEm,  we 
shall  have,  by  sabstitotion  and  division, 

E  ci:  —         '     ■  =■=- « that  is, 

radius  curvature  Xsin.  e  £  mp 

^hen  an  arch  saj^nrts  a  rwidwagt  the  pressure  ex- 
erted upon  any  point  it,  is  reciprocally  at  the  radnts 
^  curvatvrey  and  the  cube  the  tine  ^  the  aiiglew^h 
the  tangent  to  that  point  formt  with  a  vertical  line. 

3  28,  Having  thus  obtatned  an  expression  for  £  c,  we 
shdl  proceed  to  shew  the  application  of  tbe  formula  to 
the  case  when  the  arch  is  a  portion  of  a  circle. 

Let  £B  be  the  arch  of  a  circle  whose  centre  Is 
F.  Let  the  radius  =  R,  BD  rr  verncd  sine,  B£=f , 
DFacos.  BE=:6,  BUstn.  Draw  the  tangent  GE, 
and  throng  £  the  vertical  line  cCf  which  will  be 
parallel  to  BE.  Then  smcc  GEF  is  a  right  angle, 
and  e  £F=r£FB,  the  anfdc  G£  e  is  the  complement 
of  £FB,  therefore,  sin.  GE«sscos.£FB=FD.  But, 
in  the  present  case,  the  radius  of  cdrvature  is  the  radins 

of  the  arch,  or  B,  theiefore,  £  - — r         ,  or  by 

AX  SID.  utf.  e       *  ' 

substitution,  £  c:=:         that  is,  since  B  is  constant^    ^  — 


,  ^     «R>  »iBF» 

side  by  f»,  we  have  -^=:  -g|T» 


I.  .  •»  If*'  r 


£  rr:  But  when  the  point  £  coincides  with  B, 
the  cosine  B  becomes  equal  to  radius ;  therefore,  in  that 
case  £      ^  and  E  c  hecomes  BU  =  n,  hence 

:  -|jr=Tn  :  £c,  and  by  GeoheiKT,  Theor.  8. 


therefore  the  vertical  distance  of  tbe  surface  of  the 

nadway  from  the  point  F*  or  £rs-^|;- = — 

When  the  point  £  coincides  with  B,  BF=rDF,  and 
£  «=:BU.  When  £  coincides  with  A,  tbe  cosine  DF 
vanishes,  and  therefoi*  £  r,  or  the  distance  of  the 
point  A  from  the  extradoa  or  roadway,  is  in&iite.  The 
curve  VU  e  T,  therefore,  will  run  np  to  aa  infinite 
height,  i^vaching  contiMnUly  to  a  vertical  line, 
drawn  from  A,  which  itill  be  its  a^mptote.  Such  a 
form  of  tbe  extrados,  however,  is  inadorissible  in  prac- 
tice }  and  tbereforA  a  Bemieircular  arch  is  not  an  arcb 
of  equilibration.  When  the  arch  is  less  than  a  semi- 
circle, as  1*BR,  the  curve  terminates  in  the  point  p  f 
arid  as  it  does  not  rise  very  much  above  a  horizontal 
line,  passing  throngli  U  when  the  areh  is  ^small,  we 
mi^t  produce  a  perfect  equilibrium,  by  making  the 
roadway  horizontal  as  ( U  and  making  tbe  density 
of  the  superincumbent  columns  Pa,  £  0,  which  press 
uwm  the  points  P|  E  respectively^  in  the  ratie  of 
I*/,  £  c^  the  distanMB  of  these  points  from  the  curviU- 
neal  roadway. 

339.  The  inconvenience,  however,'  arising  from  do 
inflexion  of  tbe  extradoa,  may  be  oonsiderah^  renoved, 
by  throwing  the  point  of  contrary  flexute  to  a  greater 
distance,  which  may  be  done  by  diminishing  BU,  tbe 
thickness  of  the  incumbent  mass  above  the  keystone. 
Thus,  if  BU  is  diminished  to  B  d,  and  if  ppinta  a,  b 
are  taken  in  the  lines  F  f ,  £  r,  so  that  P  a  :  P />=:£  h : 
£  c=B  d :  BU,  and  so  on  with  all  the  points  in  the 
arf:h  ;  and  if  a  new  roadway  vdbat\iio  drawn  through 
these  points,  the  equilibrium  of  tlie  arch  will  still 
continue,  for  the  various  pressures  Which  it  sustained, 
^nj^theyare  diminished,  preserve  the  same  proportion. 

330.  Let  us  suppose  it  necessary  to  have  the  extradoft' 
a  horizontal  line,  and  let  it  be  required  to  find  BU=»t ' 
when  there  is  an  equilibrium.  In  this  case  the  point  H 
coincides  with  IT  |  tur  rather,  when  the  curve  U  c  T  cut* 
tbe  horiuntid  line  tU  v,  the  point  H  coincides  with  U. 
By  suhstitnting  BF— BD  instead  of  DF  in  the  value 
of  £r,  formerly  determined,  add  by  putting  BD=y, 
w  R' 

we  have  £  csi  - — ?r.-    Bat  when  H  ooincides  with 


c  coincides  with  0,  and  therefore  £oz=£r:=BD-^BU 
— y+'^i  consequently,  .^i=r-j=y+m,  and  multiplying 

yi     

by  R—yl',  ^e  have  m  R^sryx  B — yj* +01 X  R— yl*.  or 

m  R'  X  it— yp=y  X  ft— y1*»  dividing  by  tbe 
coefficients  of  m,  we  have 

^^jrxQ'^^j 

The  thickness  of  the  roadway  above  the  keystone^  when 
the  extrados  it  a  straight  lime,  is  eqttal  to  the  quotient 

arising 
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orm'/ig  from  mukipiying  the  wrseil  sine  of  half  the 
t  arth  the  cube  o/*  its  tosirtey  and  dividing  tkit  froduct 
hy  the  .£fferenee  between  the  cube  of  the  radAu,  and 
the  cube  of  the  cosine  ;  or,  to  change  the  expressions, 
*Ar  thickness  of  the  roaditay  above  the  keystone^  when 
the  roadway  is  a  straight  Une,  is  eaual  to  the  quotient 
arising  from  muUi^fying  the  height  of  the  archy  by  the 
cube  of  the  di^vreace  between  the  radivs  oj.  the  arch 
and  tts  height,  and  dividing  this  product  by  the  dif- 
ference between  the  cube  of  the  rodiusy  and  the  cube  of 
the  difference  between  the  radius  and  the  height  ff  the 
arch. 

331.  'When  the  arch  is  a  semicircle  R — y  vanishes, 
aid  m  becomes  equal  so  that  the  semicircular  arch  is 
evidently  inadmissible.  But  when  the  arch  is  less  than 
a  semicircle,  the  value  of  m  will  be  finite.  Urns,  if 
the  mrcfaes  are  re^ectively 

Arch. 

6io\  we  have  ^ 
90°,  we  have  fii=i-  of  the  spen,  or 
1 10°,  we  have  fn=TT  of  ^  *pBn  vtxtlf^ 

The  two  first  arches  of  60"  and  90°,  manifestlr  give 
too  great-'  a  diicluiew  to  the  part  BU  vrm.  In  the 
third  arch  of  1 19*,  the  thickness  of  BD  is  nearly  what 
IS  given  to  it  by  good  architects,  and  is  therefore  the 
best  in  practice  \  for  if  the  arch  Were  made  greater 
than  iio**,  the  fliickness  of  BU  or  m  would  be  too 
small.  It  is  obvious,  however,  that  an  arch  of  120*  is 
bot  an  arch  of  perfect  equilibration,  for  this  can  be  the 
case  only  when  the  roadway  has  the  form  U  9f  r.  When 
the  roadway,  therefore,  is  horizontal,  as  U  r,  there  is 
ko  unbalanced  pressure  on  both  sides  of  the  keystone, 
ptoduced  by  the  weight  of  the  materials  in  ihe  mixtt- 
linear  space  r  k  U.  It  is  indeed  very  small)  and  might 
be  comiteracted,  by  .making  the  materials  below  R 
-lighter  than  those  below  U:  out  -the  -unbalanced  pres- 


sure is  so  tnfling,  that  it  may  be  safely  neglected.  We 
tnay,  therefore,  conclade,  tmt  when  the  arch  is  to  be' 
eirvidar  with  a  horissontal  roadway,  an  arch  <f  iiQ  de- 
grees ^roaches  nearest  to  an  arch  o/* equHibratioH. 

332.  Wben  the  arch  is  elliptical,  it  will  U  found,  EUiptwal 

'p~"~  [3  arcSw  M- 

a«  in  the  circle,  that  m=|^^^.    An  elliptical 

arch,  however,  has  the  advantsj^  of  a  circular  one,  their 
when  the  transverse  axis  is  honaontal  j  for  as  it  ia  '^'.'Y**. 
much  flatter,  the  point  of  contraiy  flexure  in  the  extra- 
dos  is  thrown  at  a  greater  distance,  and  therefore  it 
will,  with  less  inconvenience,  admit  of  a  horizontal 
roadway.  ElUptical  arches  have  also  the  advantage  of 
being  more  elegant,  . and  likewise  require  lees  labour  and 
materials. 

333.  The  cycloidal  arch  is  likewise  superior  to  a  cir- 
cular one,  but  inferior  to  those  which  are  ellipticak 
Parabolic,  hyperbolic,  and  catenarian  arches,  may  ho 
employed  when  the  bridge  has  only  one  ardi,  and  ia 
to  rise  hig^  \  hut  in  other  cases  tbey  are  inadmisaiUe. 
Hie  mediod  of  determining  the  roadway  for  all  thne 
&rms  of  ardies  will  he  fimnd  in  Dr  Hutton*s  excellent 
work  on  the  Amciples  of.  Bridges,  p,  3.  See  also 
£merson*s  Miscellanies,  p.  156.;  and  his  work 


on 


Fluxions,  published  in  i742> 

334.  When  the  form  of  the  roadway  is  given,  theon  the  w 
sliape  of  the  intrades  for  an  arch  of  equilibration  may  chuuc*! 
be  determined.    As  the  investigation  is  very  difficult,  ^"^"^ 
nnless  when  the  roadway  is  a  horiznttal  line,  we  sfaall^'^^'^''' 
merely  give  the  formula,  which  will  enable  any  person 
to  construct  the  curve.    In  all  other  curves  uie  equi- 
librium of  the  arch  is  imperfect ;  but  the  carve  de- 
scribed by  the  following  formula  is  an  arch  of  perfect 
equilibration,  and  has  been  called  the  mechamcaicusve 
of  equH^ratiom, 


EDsAFx 


Hyperi«l.  ,^.BU+BDtN/2BUxBD+gg 


Hyperbd.  log. 


 m 

BU+BF-tVa  BU  x  BF+lf 


SO" 

for  aqy  other  arch  whose  spaa  and  thickness  are  as  the 
numbers  100, 40,  6  ;  only  the  values  of  c  U  and  c  £ 
most  he  increaaed  or  -diminisfaed  in  the  lune  ratio  m 
these  numbers. 


7 attfir  eomUiKting  the  Cuive  of  £qm/0ration^  when  the  j^pon,  he^ht,  and  ihichtefi  at  the  crown,  are  at  ^ 

numbers  lOo,  ^  and  6. 


Ft«d  this  framida,  wbidi  cotresponds  with  figure  1 1. 

Uuttoo  has  computed  the  following  table,  contain- 
ing Uw  values  of  c  U  and  c  £,  for  an  arch  whose  spaa 
AC  is  100,  whose  he^^  BF  is  40,  and  iriutse  Mck- 
*^  at  the  crown  or  %U  is  6.   The  tftblo  will  annnr 


offValue  of 

cU. 


16 

M 

20 

21 

a3 


Value  of 
cE, 


Value  of 
rU. 


8.120 

8430 
8.766 
9.168 

9-5'7 
9-994 
10.381 
X0.858 
IX.368 


24 

29 
3a 


Value  of 
cE. 


tValne 
cU. 


1 1^91 1 
12.489 
13.106 
13.761 

14457 
15.196 
15.9&0 
16.81  X 
17.693 


of  Value  of 
c£. 


33 
34 

36 

3 

3 

39 
40 

41 


18.627 
Z9.617 
20.665 

21.774 
22.948 
24.190 

26.894 
48.364 

— w 


V^alue  of  Value  of 
cU.  cE. 


42 
43 
44 
4J 
46 

4 

49 
50 


29.919 
31-563 
33-299 
35->35 
37-075 
39.126 

41-293 
43-j8i 
46.000 
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force  thfir  wa/  throogfa  the  tach.  I'hU  prii^cipie  bM 
beeo  adopted  by  Beliaor,  Fareat,  Boasutf  Vtonj^  and 
other  French  jmUosopbers,  and  likewise  hroor  logem- 
•U8  cooDtrymao,  the  hite  Mr  Atwood.  This  theory, 
howeirer,  is  more  plausible  than  useful.  So  far  from  the 
arch-atones  having  liberty  to  slide  betvecn  those  which 
are  coDtigu9us  to  the  no,  without  friction,  they  are 
hound  tontber  by  (he  strongest  cement,  and  sontetimes 
connected  by  iron  pins  or  wedges.  The  theory  like- 
.^rise  requires,  that  the  weight  of  the  arch  must  regu- 
larly increase  as  tiie  portion  of  the  vertical  tangent  cut 
•ff  by  lines  drawn  from  a  given  pqint  in  a  £rcction 
parallel  to  that  of  the  jiunts,  and  there&re  eitlier  the 
density  or  die  nngnitnde '  of  the  arch-stooe«  must  be 
TCTT  great  at  the  sprui^  of  the  arch,  where  the  portion 
of  the  vertical  tangent  is  a  maxittiuni.  Those  who  yr'ak 
to  be  acquunted  with  the  mode  of  iuvestigatioD,  by 
which  the  equilibrium  of  arches  is  established  in  thiq 
dieory,  may  consult  ]^ropy*s  Archtlepturf  IJfjfdraiiU^i^ 
torn.  1.  p.  152. 

On  the.  Corutructiau  of  Piers  a»d  Abutments. 

336.  In  the  construction  of  piers  and  abutments, 


of  tbe  lo«4ed  ar^li  in  ^  djfxctiqu  QK*    Fitting  W, 

mw,  we  bi^T^       :  K4=l?^ :  -:^^^ithePlflwW? 

upon  Now,  as  thjs  fosce  teqds  to  ^urn  tlie  pier 
round  O  by  means  of  th^  lever  OA,  ^^d  QNzsAili 
is  the  perpendicular  trtm  the  centre  of  inoticn  upon 

the  line  of  directioo,  we  have  AM  X  .         j  fiir  the 

force  which  tends  to  overturn  tl^e  pier.  ^P^*  the 
force  which  is  oppo^d  to  this  is  the  we^^it  of  the 
pier  MHTO  collected  in  its  centre  of  nnvity  which 
acts  by  the  vertical  lever  O  fn:=iCN!A,  oecause  ^  is  in 
the  centre  of  the  i«ctan^le  TM  (Art.  164.).  But  the 
wndit  or  area  of  (he  pur  he  lepmented  W  OM 
X  MH  }  therefiwa,  the  force  which  sasiflls  the  Lateral 
thrust  of  the  loafisd  aich  is  QHxMHxiOM,  or 
iMHxPI'^   ^^^t  in  the  cue  of  an  equilibrium  b<v 

sfMH  ^  pM",  wbicfi,  h^  lednctun^  t^cpnes  OM 


336.  In  the  construction  of  piers  and  abutments,  i    . w v W J KA  ' 

there  are  two  circ^imstancy  ^<^h  claim  our  attention,  —j^^'.  -  ..y            ,    Thfe  firamlft          w  ^if 

I.  Tbe atrensth  th^t  must  be  given  tq  then^  ^n  or^er  MHxOK. 

to  reu0t  thelatenl  thnrat  whi^  th^y  sustain  frpnii'&e  bseftdth  of  tl^e  pfer  n^ich  is  canable  of  baLmcing  th^ 

^jacmt  aemiarches,  and  wUch  t^nd  eidter  to  oyeniet  latec^l  tlmut^  andttt^ 

them,  or  make  them  sUds  upon  their  base.    2.  ^e  preat^  thay  t&e  DKCculivg  valn^.    In  practice,  t)^ 

form  i^$eb  must  be  given  to  their  extre^ijies^  so  Uiai(  is  geoeiailT  Ifetween  ooft-Mh  and  9ne>sfyeDth  AC^ 

tbp  force  of  the  current  may  be  a  ipinimufp. — The  a^r  tt^e  span  9?  the  arclf.    lihie  npetiiod  f»f  fiiidu^  tl^e  cenr 

hesion  of  the  pier  to  the  place  on  wbich  it  rests  is  al-  fee  of  gravity  G  of  the  loaded  ^fch,  vtictber  the  arck 

ways  much  ereater  th^a  one-third  of  t^  presfi^  j  and  iv  in  penect  equilibrii^m  or  not,  inay  be  scf  i\  in  1)^ 


as  the  lateru  thrust  of  the  arch  which  thu  adhesion  re- 
sists, is  oblique  to  the  horizon,  and  may  be  resolved  in- 
to two  fwces,  one  of  whifh  ^  hor^zqi^t^l,  «^d  ^ 
other  vertical,  we  have  the  tvrtical  portion  of  tLe  W 
teral  thrust,  the  weight  of  the  pier,  uid  the  friction  on 
its  base,  combined  in  reaistioc  \^  %^x^t^^  9f 
tiie  hUeral  thrust,  which  tends  to  mue  thf  pter  slide 
upon  its  base,  so  that  there  is  no  danger  of  the  pie; 
^neldiDg  t»8udi  a  pressure.  We  do  not  here  coostder, 
uat  the  liUeral  thrti^  which  teiid»  to  pve  a  horizontal 
motion  to  the  pier,  is  completely  couhteracted  Iry  the 
latraal  thrust  the  opposite  semiarch,  because  it  is 
eessarjr  that  the  pier  should  have  sufficient  stability  to 


fiutto^^s  wqrk  alre^y  ^potfdi  p^  ^9-  A  ^VPSfW 
method  of  doing  this  is  to  form  the  part  BUHA  of  a 
of  card,  and  to  find  its  centre  of  gravity  G  by- 
this  rules  gtwn  in  Articles  201,  202,  203.  Inis  in- 
fixed «HiteiWf9  all  tb?  nvrtenals  to  be  homogeneous  j  but 
if  t^ey  arc  of  various  kinds,  we  can  load  the  arch  made 
of  cam  in  a  ainvi(av  manner,  and  determine  its  centre  of 
gravity  as  before. 

338L  '^e  limits  of  this  article  wift  not  peraut  us  t» 
app^  ^e  meUi^  of  fluxions  to  the  determinatiwi  of  tho 
form  i^cb  diould  be  given  to  the  oUs  of  the  pier,  in 
order  that  the.  in^ulfe  of  tlw  cncrcnt  may  he  the  least 
pmuUe.  The  dieery  of  the  resistance  of  Inids,  indeed^ 


resist  the  latend  thrust  of  one  semiardi,  in  que  of  the    differs  so  widely  from  ex^riment,  that  such  an  invesd- 


fhUnre  of  the  opposite  one.  lict  ns  tfaere^Me  consider 
the  strength  of  die  ^er  idiich  will  prevent  it  ^m  be- 
ing overset. 

337.  For  this  purpow,  let  ABC  be  an  arch,  |iiHTO 
the  pier,  ^nd  BUHA  tbe  lo^ed  semi^h,  whope  pres^ 
sure  tend^  to  oveatyra  the  pnr.  liCt  Gk  be  the  ceiitn 
of  gravity  of  the  ^nass  BUHA :  Join  GA»  aipid  Sma 
G  draw  G%  perp^ndtKular  to^  AC  Then,  since  the 
whole  prepd^re  1^  ^  «ecb  ^  exerted;  at  i^  spfinK  A  j 
and  Mkce  lids  T/g^v^  is  tl^e  sam^  as  if  t%  wh^l^ 
weight  of  di^  aliph  weye  ci)neft^  if  to  ttte  ppit\t  Q, 
GA  will  be  tbe  directiea  ip  «i|tiiG|i  ifhn  weight  of  thf 
arch  and  the  superincumbent  pu^  acts  up^n  tl^e  pajnt 
A.   Non^  by  D.YVAU{«s,       force  GA  may.  be  ic- 


fation  would,  i^  di«  j^ace,  be  of  little  pradica)  utility, 
t  may  be  sufficient  merely  to  remark,  that  the  pier 
should  h|^ve  an  an^lar  fb^,  and  that  the  impulse  of 
the  current  will  be  diminiih^  as  Ac  ami*  ^  more  acute. 
When  tbe  ends  semicircular)  the  impulse  of  the 
strcaiBi  i^  reduced  to  one  hai|f  ^  and  t^o^k  a  triangular 
tenninat^n  of  the  piers  re^uota  the  impulse  s^U  more,. 
yet'Semi^Kci^hur  ends  are  m^e  plsaaipig  to  the  eje,  and 
are  partidda^ly  advastBgeo|U&  when  sma^  ves^ls  have 
ocogaion  to  pasf  tlje  ardi.  AVhdi^  those  vessels  happen 
to  impinge  agains^  tha  pier^  the  scn^ciroular  ends  ar« 
mo^  abjje  t9.  bear  tbe  sfaodt,  aqd  df  lesa  injupy  to  tbe 
vess^,  ^faile  the  addition^  qqwti^  of  aastnry  will 
giw  grettix  stahili^  to  the  pies,. 

Oil 
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339^  BfPiyzTipM.  .A  domet  osfoU,  at  vanity  k 
1  ucWrao^  eiuier  rf  »  q^erical,  rftaoidiilt  or  i^** 


_  propasitipn,  Mi4>u«^ 
mrtide  ddoii  th^  siili^ect,  m  the  Si^floneht  to  tiie  late 
e^tion  of  tHe  ^ncjcU^aedia,  ]3iitaiuicB,  goiUubs  a  very 
Wef  view  oi' dtt  tiwocy  of  doBOi. 

,  Frovositxok. 

340,  ('.Td  detennine  the  thickness  of.  a  dome 
raultii^  wii^n  the  curve  is  giv^y  or  the  curre 
^ben  we  dilckness  is  preo. 

i>i>ta       "  i  A,  fegtJre  i.  Be  the  curve  wliich  pro- 

Ct^UUn.'*^  ^  by  revolviHg  hiuiid  the  vertltdl  axii 

1%.  I.  AD.  Wi!  ^1  ^uppdst!  ibii  chrvc!  to  be  dritvm  thrtnlgh 
the  oMb  «f  ftU  the  ateh-atoatai  ikni  Ait  the  eour- 
aing  or  horixoatal  Joints  are  evAy  where  perpendi- 
colar  to  the  man.  W6  HMji  ^ff*"*  C"  **  *^^y* 
lie  ciM)  thif  die  thickness  KL',  m,  <Sb6.  of  the  Mi- 
Btooes  is  ve^  small,  in  comparison  with  the  dimensions 
oftheardi.  Tf  we  cMuider  aiiy  ^aetioft  KA  of  the 
dome,  it  is  ^ain  that  it  frmn  on  tte  CtfOite,  of 
which  HIi  is  an  ardi-etone,  in  a  direi^on  b  C  perpcn- 
dicelar  to  Ae  joint  HI^  pr  in  thp  direction  of  tlt@  next 
snperlor  element  4  A  of  Ure  curve.  As  we  proceed 
downward,  coarse  after  course,  we  see  plainlj  that 
this  dir^ctioi  ibuat  bRarlgcF,  be^wf  the  weigh  of  each 
course  is  snperadded  to  that  of  the  portion  above  it,  to 
eomplete  the  pressure  on  the  course  below.  Through 
B  drawr  riie  vertical  line  BCG,  meeting  fi  produced 
in  C  We  may  take  &  c  to  express  the,pf^3ure  of  all 
that  is  above  it,  propagated  in  this  direction  to  the 
joiiH  KX.  lite  Tciscf  dlftt  soipKitSG  flie  Weight  of  the 
Hnm  PFL  tiriittd  itt  ahd  aetm^  oti  ^etiicaX. 
hitithtH^^femltlUhf  yt.  If  wdfiink  tire  ^Hd- 
lelogram  b  FGC,  the  Asgoaal  b  G  will  repiteseot  th^ 
directicn  arid  intensity  of  the  iriiole  pressure  «i  the 
jUM  KIi.  TSoi  ii  tc^^ljiM  that  Ai^  ]ir^8Mtfe  H  tenti- 
nnally  dianging  ita  direction,  and  that  the  line,  which 
will  always  coincide  with  it,  most  be  «  curve  concave 
downwards.  If  this  be  precisely  the  carve  of  the  dome, 
It  wM  be  an  equilibrated  vanltiag:  but  so  far  from  be- 
in^  the  strei^est  rorm,.it  is  the  weakest,  and  it  is  the  li- 
mil  to  ap  imnity  ef  6(h«^  which  are  idl  stronger  than 
it.  iflis  win  appear  evident,  i£  we  l^uppose  that  b  G 
does  not  coihcide  with  the  curve  A  &  B,  bat  puses 
without  it.  .  As  we  suppose  the  arch-stones  to  he  ex- 
cee^t^  thin  fronr  iiiride  ixt  oAtaide,  it  li  diat 
thi«  doJrHft  ejftinot  stand,  and  that  the  wei^t  of  die 
«p^  p»rt  wM  p!^  ill  down,  «M  ^nng  ^  ftfultin^ 
ootwanis  at  the  joint  KL.  But  let  us  suppose^  on  the 
oAer  hnd,  Afct  a  G  Ms  within  tU  curnlmMl  ele- 
menf  b  B.  lliis  evidently  tends  to  pash  the  axch-stone 
iitw*irtf,t6Vraffr  tfrt  «kh;  «ttd  iitoxSt  tixxm  it  to  ^de  In, 
rihteihe  jt^MU  are'  soppMed  perfect);^  finuM^  and  sli^ 
|Hrt#.  Bhit  ridcA'dittt  Ukt»  jllce«  equally  irt  evtity  sfobe 
of  mm  wnati  tky  must  all  lAnt  on  ^ch  otB^r  in  the 
teMca^  jointa,  •^tMesingf  thflrt  fiMy  toget^r.  fhere- 
fore,  redohriolf  the  ikxm  irG  inio  (#0,  -cite  whi<|^i« 


pK^adifctthr  txl  the  joint  KL,  and  the  other  parallel  Theor; 
tb  iti  sUI  tiiAt  this  last  tlinlst  is  withstood  by  the  *^-v- 
Tettic*!  joints  all  around,  afad  there  remains  only  the 
tlihiSfc  in  the  directioil  of  the  Curves  SaCh  a  dome  most 
therefore  be  firmer  than  an  equilibrated  dome,  and  can- 
Mlt  be  so  teSily  Itfokeh  by  overloitding  the  opper  part. 
Wlien  the  curve  is  concave'  upwards,  as  in  the  lower 
part  of  the  figure,  the  liM  b  Calways  falls  below  B  bt 
and  the  point  C  below  B.  "Vnien  the  carve  is  cOta' 
Cave  dbwhiiraids,  as  in  the  upper  part  of  the  figure) 
'B  C  iMtleS  aboie,  or  without  b  B.  Tbfe  cunatute 
flmV  he  SO  abnf|tt,  that  even  i/  G*  shall  pass  ^t-ithout 
'6  B',  af^  the  point  is  above  B'.  It  is  al^b  evident 
that  the  force  which  thus  hinds  the  stones  of  a  horizon- 
titl  cottf8«  together,  by  {fdshing  the^  towards  the  axis, 
ivill  be  gredtef  in  ilat  domes  than  in  thoSe  that 
iM  ndrti  Conteit}  thtft  it  Mil  be  still  greater  in  a 
saOB ;  ant  greater  still  in  a  ctlrve  ^riiose  convexity  is 
tnmoi  iamirds :  for^n  this  last  case  the  line  b  G  will 
deviate  most  renuukaUy  from  the  curve.  Sioch  a  done 
will  stand  (having  poUuie^  joints)  if  the  curve  sprinn 
from  the  bwte  any  eltfvinidn,-  hoWevix  s^nltll ;  na^ 
siKce  the  finctton  «f  two  p£oes  of  stone  is  not  less  thin 
Inlf  of  their  mntnal  preipure,  such  a  dome  will  stud^ 
ti3thoh|£fi  the  taogeut  lo  the  ctnrve  at  the  hbttnh  should 
be  horizontal,  ^vided  that  the  horiuintal  tErust  be 
doubUi  the  weiqjiht  oif  the  dom^,  which  may  emSily  be 
the  cdse  if  it  do  not  rise  h^. 

Urns  ,Wb  see  that  the  stability  oT  a  dome  depends 
on  ve^~  dilfereat  principles  from  that  of  a  common 
arch,  and  is  in  general  much  greater.  It  difiers  also 
hi  aiMlb^  Very  iiif[iortant  circumstance,  ^iz.  that  it 
Miay  he  0^  ?h  thfe  middle  :  for  th6  U|)i»ernn6st  course, 
tending  equally  i6  iv^iij  part  t6"  slidt  in  toward  the 
ajaSi  presses  aft  «<)getbi6r  in  the  vertical  ^ihts,  ud  acts' 
the  next  course  like  the  key-stone  of  a  common 


on 


urdi.  Therefore  ad  ixtsk  of  ^uiUbtsifnni',  which  ix 
the  weakest  of  all/  ma^  be  open  in  the  middle  and 
carry  at  top  another  building,  such  as  a  lantern,  if  its 
weight  do  not  oxneM  that  ^  the  circular  segment  of 
fhe  doner  tGitt  n  oqxtted.  A  greats  loaid  tun  tUrf 
would  iriideed  bre irik  thii  ddbie,  oy  causing  it  to  spring 
up  in  some  of  the  lower  courses  y  but  this  load  may  be 
increased  if  the  curve  is  flatter  that)  the  curve  of  equK 
Tthratton :  and  any  load  whatever,  which  will  not  crush 
the  stones  to  |iowder,  may  he  stit  on  a  truncate  cone, 
or  on  a  doriie  formed  by  a  curve  that  is  convex  toward 
tie  axis ;  provided  always  that  the  foundation  be  effec- 
tually prevented  froin  dying  out,  either  by  a  hoop '  or 
by  a  ^uflitci^t  iHXss  of  solid  pier  On  which  it  is  set. 

**  We  have  seen  that  if  5  G,  the  throst  compoiundid 
of  the  thrust  b  C,  everted  by  all  the  courses  >  above 
llllK,  and  if  the  force  ^  F,  or  the  weight  of  that 
course,  be  everywhere  coincident  with  b  B,  the  elor 
nient  of  the  curve,  we  shall  have  an  eqnilihiated  doine  ; 
if  it  fdls  within  it,  we  faa^e  a  dome  wfaicSi  will  heat  < 
greator  load ;  and  if  it  faUs  withotrt  it,  the  dome  will 
Dfrak'  at  die  joint.  We  most  endeavour  to  get  analytical 
ex|iKs^i6nBoftfaefli'caadhi(»is  There&redrmWthecidi- 
BittM&>^*BDB*  CtfC".  Let  the  tangents  at  &  and 
^  meet  the  axu  in  M,  and  make  MO,  MP,  each  equal 
to  b  c,  and  coniplete  the  parallelogram  MONP,  an4 
■itncit  OQ  perpeudicular  to  the  axis,  and  produce  6  F, 
butting  t^  ordinates  in  £  and  c.   It  is  plain  that  MN 
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too  '  M  E  C  H 

tneoqr.  » to  MO  as  the  wei^t  of  tht  arch  HA  A  to  tlw  throat 
».      3  c  which  it  exerts  od  the  joint  KX  (this  thnut  being 

Srongated  throndi  the  course  of  HILK)  ;  and  that 
f  Q:  w  its  equal  or,  mid.  may  repreaeiit  the  weidit 
ofthehalfAH. 

"  Let  AD  he  called  x,  and  DB  be  called  y.  Then 
b  e~Xf  and  e  C'zzy  (because  &  c  is  in'  the  direction  of 
the  elemtDt  j8  It  is^  also  plaiii^  that  if  we  make 
y  constant,  BC  is  the  secood  fluxioi  of  or  BC= 
ff,  and  b  €  and  BE  maj  be  considered  as  equals  and 
taken  iodisctiminately  for  x.    We  have  ako  b  C= 

Let  (f  be  the  dftpth  or  thickness  HI  of  the 

r»  r 

arch-Stones.  Then  ds/  ^-f*^'  will  represent  the  tra-. 
pezium  HL }  and  since  the  drcnmference  of  each 
course  increases  in  the  propMtion  of  the  radios  dy. 

s/  j*-fy'  will  express  the  whole  coune^  If^ be  taken 

to  represent  the  sum  or  aggregate  of  the  quanUties  an- 
nexed to  it,  the  formula  wul  be  analogous  to  the  fluent 

of  a  fluxion,  and  J'dysf  x'+y*  will  represent  the  whole 

mass,  and  also  the  weight  of-  the.  vaulting,  down  to  the 

joint  HL   Therefore  we  have  this  proportion, y 

iJlT^  :  rfy\/]?+?^*«:  &F,=Ag:  CG,  zzldi 

CG,=i:CG.   Therefore  CG=ill^^S 

If  the  curvature  of  the  dome  be  {H%cisely  mok  as- 
puts  it.in  equiUbriuin,  but  withoiM  any  mutual  press  ore 
lA  the  vertical  joints,  this  value  of  OGnniat  beeqoal  to 
CB,  or  to    the  point  G  coinciding  with  B.  This  coadi^ 

tioawiUbeci^nssedbythecqitttioQllf^^^  s^, 

or,  more  Gonvemently,  by  ^^^^^^5  — ^  But 
f  rfy  V>+y»  * 

this  form  ^ves  only  a  totteribg  equilibrium,  indepen- 
dent of  the  friction  of  the  joints  and  the  cohesion  of 
the  cement.  An  equilibrium,  accompanied  by  some 
firm  stability,  produced  by  Uife  mutual  preasure  of 
the  vertical  joints,  maj*  be  expressed '  by  the  formula 


where  t  is  scmie  variable  positive  quantity,  T^ch  in- 
creases when  X  increases.  This  last  equation  wiU  also 
express  the  equilibrated  dnu,  if  the  a  constant  quan- 
tity, becanse  in  this  «ase  ^  is  sa- 

**  Since  a  fim  stalnlity  requires  thiU        ••  -JL^^ 

shall  be  fpreater  than  and  CG  must  be  greater. thaa 
CB  :  Hence  we  learn,  that  figures  of  too  great  cnrv 
vatnre,  whose  sides  descend  too  rapidly,  are  improi 
fer.    Also,  siitce  stability  requires  Uut  we  have 


A  N  I  C  S. 

d^  X  ^*'4-y'  g,^^  Huajtdy  x/i^+y*,  mlemi^ 

^t  the  upper  part  of  the  dooae  must  not  be  made  very 
heavy.  This,  by  diminishing  the  proportion  of  &  F  to 
b  C,  diminishes  the  anrie  c  o^G,  and  may  set  the  point 
G  above  B;  whieh  wul'  infdlibly  8|ving  the  dome  in 
that  place.  We  see  here  also,  that  the  algebraic  ana- 
lyns  expresses  that  pectdlarity  of  doow-vantting,  that 
ur  weight  of  the  upper  part  -may  even  be  suppceBsed. 

«  The  fluent  of  the  equation  ^y^^^jj^-,  5  ^ 
is  most  easily  found.  -  It 

L  <,  where  L  is  the  hyperbolic  logaEithm  of  the  quantity 
annexed  to  it.  If  we  omsider  y  as  constant,  and  correct 
the  fluent  so  as  to  nuke  it  nothing  at  the  vertex,  it  mtey 

be  expressed  thus,  L  J^dy^ x*-f  y*~^i>=Lx— Ly-(- 

Lf.  This  give*  us  L +^'=l4<,  and  there- 
ft     .  ^ 

y 

Tlus  last  equation  will  easily  give  us  the  depA'  of 
vaulting,  or  thinly      d  of  the  arch,  when  ^  carve  is 

given.  For  its  fluxion  IB  *  i"'— ,  and. 

d=  "  '    +°      ^  iriiich  is  all  expressed  in  k&own 

yy^/x'^'y 

quantities }  for  we  may  put  in  place  of  t  any  power  or 
Amctun  of «  or.of «,  au  thus  convert  die  eufnaaioa'. 
into  another,  wUch  will  still  be  appUcaUe  to  all  sorts 
ofcurves.. 

Tn^wtd  vt  the  second  member        t  ^  night 
employ        where^  is  wme  nnmher  greater  than  nni^ 

will  then 


fore 


This  mil  evidently  give  a  dome  haTOg  stability  } 
dy  X  ^' 

because  the  original  formula   ^  i. 

hie  greater  than  X*   lliis  will  give  (fs-^^  7=r=" 

.  Each  of  these  fonas  has  Us  advantages  men  implied  to 
particular  cases.  Each  ofdiem  also  gives  (/=-p-^;^ss=: 

,    .  .  yyv?+^ 

when  the  curvature  is  such  as  is  m  ^ecise  eqnilibnunu 
And,  lastly,  if  </  be  constant,  that  is,  if  the  vaulting  be 
of  uniform  Uiickness,  we  obtain  the  form  of  the  curve, 
because  then  the  relation  of  x  to  x  and  to.y  is  given. 

**  Hie  chief  use  of  this  analysis  is  to  discover  iriuA 
curves  are  improper  for  dmncs,  or  iriiat  porticos  ol 
gi^  conres  may  be  em^^ed  trith  safety.  Dcones 
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M  E  CH  A  N  f  C  S: 

ThMtp  ««  geoenltj  boilt  fyr  onuiOeDt }  and  we  see  that  there 
'  is  great  room  for  indulging  our  fuicy  in  the  choice. 
All  curves  whidi  are  concave  outwards  will  cnve  domes 
of  great  firmness :  thej  are  also  beanttful.  The  Gothic 
dome,  whose  outline  is  an  undulated  curve,  may  be 
made  abundantly  firm,  especially  if  the  upper  part  be 
convex  and  the  loner  concave  outwards. 

"  The  chief  difficulty  in  the  case  of  this  analysis 
arises  £cpin  tha  necessity  of  czpresang  the  weight  of 

the  incunbent  part,  or y iynji^-^-^*'  This  xeqnires 

the  measurement  of  the  conmdal  surface,  which,  in 
most  cases,  can  be  bad  only  by  approximation  by  means 
of  infinite  serleses. 

"  The  surface  of  any  circular  portion  of  a  sphere  is 
very  easily  had,  being  equ^  to  the  circle  described 
with  a  raitius  equal  to  the  chord  of  half  the  arch.  This 

radius  is  evidently  =s/ 

**  In  order  to  discover  what  portion  of  a  hemisphere 
may  be  enplOT'ed  (for  it  ts  evident  we-  cannot  employ 
Ae  whtde)  when  die  thickness  of  the  vaulting  is  um- 
Ibrm,  we  may  recor  to  the  equation  or  formula 


AD 

DB 

AB 

DB 

AD 

DB 

04 

100 

6104 

X086 

2990 

1560 

3*4 

200 

744 

1 140 

3442 

1600 

X14 

300 

904 

1200 

3972 

1640 

26.6 

400 

1 100 

.1260 

443  a 

1670 

500 

1320 

49J* 

91.4 

600 

1522 

1360 

533^ 

1720 

146.8 

700 

1738 

X400 

575fi 

1740 

223.4 

800 

1984 

1440 

6214 

1760 

326.6 

900 

2270 

1480 

6714 

1780 

475-4 

xooo 

2602 

1520 

7260 

1800 

XOl 

Theory. 


(KuB  of  the  benus^me.    We  have  » = 


Sobstitnting  these  values  in.  dia 


fbnnnia,  we  obtain  the  eqnation  jf^nJ^-^^^fSA^—. 

We  easily  obtain  the  fluent  of  the  second  member 

rzas— -a'^/a*— 5f%  audy=a^— 1+  v'J.  Therefore  if- 
the  radius  of  the  sphere  be  1,  the  half  hrea^  of  dte 

dome  must  not  exceed  ^it  or  0.7861  and  the 

height  will  be  .618.  The  arch  from  the  vertex  is 
abimt  51**  49'.  Much  inore  of  the  hemisphere  can- 
not stand,  even  though ,  aided  by  the  cement,  and  by 
ilie  frictifQ  the  coorsmg  join^.  Tbis  last  circum- 
stance, by  giving  connection  to  the  upper  parts,  causes 
the  whole  to  press  more  vertically  on  the  course  be- 
low, and  thus  diminishes  the  outmrd  thrust  j  but  it  at 
the  same  time  diminishes  the  mutual  abutment  of  the 
vertical  joints,  which  is  a  great  cause  of  firmness  in  the 
vaulting;  A  Gothic  dome,  of  which  the  opper  part  Is 
a  portion  of  a  sphere  not  exceeding  45**  from  the  ver-' 
tex,  and  the  tower  part  is  concave  outwards,  will  be 
very  stroi%  and  not  ungraceful. 

**  341.  Persuaded  that  what  has  been  sud  on  the  sub- 
ject convinces  the  reader  that  a  vaulting  perfectly  equi- 
librated throughout  is  by  no  DKans  the  nest  fonuj  pro- 
vided that  die  base  is  aecnfed-  firam-  separating,  we 
diink  it  nnnccf  Bsary  to  give  the  invesdgatienu  that 
fimn,  which  has  ik  considerable  intricacy,  and  diall 
merely  g^ve  its  dineBsioiw.  The  thickness  is  supposed 
unlfi«n.  The  numbers  in  the  first  column  of  the  table 
express  the  portion  of  the  axis  counted  from  the  vertex, 
and  dMwe  <tf  the  second  ctdumn  are  the  length  <^  the 
SBdiaatM. 


**  The  curve  formed  aecording  to  these  dimensions 
will  not  appear  very  graccfbl,  bacause  there  is  an- 
abrupt  chan^  in  its  curvature  at  a  small  distance  from 
its  vertex }  1^  however,  the  middle  be  occujned  by  a- 
lantem  of  equal  or  of  smaller  weiriit  than  the  part 
whose  place  it  supplies,  the  whole  wUl  be  elegant,  and 
free  from  this  defect. 

"  The  connexion  of  the  parts  arising  from  cement  and- 
from  friction  has  a  great  e&ct  on  dmner vaulting.  ,In 
die  sane 'way  as  in  common  arches  and  cylindrical 
vaulting,  it  enables  an  overload  im  one  place  l»  bredc 
tbe  dome  in  a  distant  pUce.  But  the  resistance  to  tbis 
efiect  is  mudi  greater  in  dome-vaulting,  because  it  ope- 
rates all  round  the  overloaded  part..  Hence  It  hapn 
pens  that  domes  are  much  less  shattered  by  partisJ 
violence,,  such  as  the  falling  of  a  bomb,  or  the  like. 
Large  holes  may  be  broken.  In  them  without  much 
affecting  the  rest }  but,  on  tbe  other  hand,  it  greatly 
^minlshes  the  strength'  which,  should  be  derived  from 
tbe  mutual  pressure  In-  the  vertical  joints.  Friction 
prevents  the  sliding  in  of  die  arch-stones  which  pro- 
duces this  mutual  pressure  in  the  vertical  joints,  ex- 
cept in  the  very  highest  courses,  and  even  there  it 
gready  diminishes  it.  TVse  causes  make  a  great 
change  in  the  form  which  gives  tbe  greatest  strength  ; 
and  as  their  laws  of  action  are  but  very  imperfectly 
understood  as  yet,  it  is  perhajA  impossible,  in  tbe  pre- 
sent state  of  our  knowledge,  to  determine  this  form 
with'  tolerable  precuion.  We  see  plunly,  however, 
that  it  allows  a  greater  deviation  from  tbe  best  form 
than  the  other  kind'  of'  vaulting ;  and  domes  may  be 
made  to  rise  perpendioular  to  the  horizon  at  the  base, 
although  of  no  great  thickness ;  a  thing  which  must 
not  be  attempted  in  a  plane  arch.  The  immense  ad- 
dition of  strength  which  may  he  derived  from  hooping 
largely  compensates  for  all  defects  and  there  is  hard- 
ly ao^  bounds  to  the  extent  to  wbidi  a  very  thin  dome- 
vaulting  may  be  carried,  when  it  is  hooped  or  framed 
in  the  direction  of  the  horizontal  courses.  Tlie  roof 
of  tbe  Halle  dn  Bled  at  Paris  is  but  a  foot  thick,  and 
its  diameter  is  more  than  20Q,  yet  it  ajipeats  to  have 
lUinn^uit  strength." 

ScuoLiuif. 

342;  The  sectum  of  the  dome  of  St  FauUs.  cathedral 
is  part  of  an  ellipse  whose  conjugate  diameter  is  parallel 
to  the  horizon.  It  is  built  of  wood,  and  confined  by 
strong  iron  chains  \  and  is  suppnted  by  carpentry  rest- 
ing on  a  cone  of-bick  wgik. 
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CuA?.  IX.  On  the  t^ofToniBih 


Taking  tht  «qlMbtt  to*i  ttf  bOA  lUafe  ^  fk  w^ttttitf&i  TkMt^. 


343.  Definitioit.  Let^abeftaietalllctoinfitiii- 
1t  fixed  in  the  pincen  g  by  meaiia  (tf  the  scftir  let 
tiv  cjUndrieal  weight  P,  funuabfed  vhh  sn  bdez  ^o, 
be  soBpended  at  the  low^  extttimty  of  tbe  witei  and 
let  tbe  axis  of  tiie  C7liDder,  or  the  mre  ptodoced, 
terminate  in  the  centre  of  the  divided  circle  MNO. 
Then,  if  the  cylinder  P  is  made  to  move  round  its  axis 
so  that  the  index  e  6  may  describe  the  arch  ON,  the 
wire  z  a  trill  be  twisted.  If  the  cylinder  be  now  left 
to  itself,  the  wire  will,  in  oonseqnmoe  of  its  elasticity, 
endeavour  to  recover  its  farm  >,  the  index  eo  wiU  there- 
£ire  move  backwards  from  N*  And  oscillate  roand  the 
^uis  of  the  cylinder.  The  &foe  wlucb  prodoceo  tbesa 
eicillatiims  is  e^Ied  the  force  of  lortion,  and  die  utf^ 
me— nred  hy  the  Arch  ON  im  called  the  <w^jfe-g^  tsrwmi, 

P&OP.  I. 

34i|.  To  deduce  foiroulac  for  die  oscillatnry  ino- 
turn  of  ' die  cylinder,  oa  the  supposition  dat  die 
reaction  of  the  force  of  toruon  is  propordonid 
to  the  angle  of  torsion,  ox  nearly  pn^x^tlonal 
to  it. 

7%.  3.         Let  FQ  h*  a  «ectida  of  thfi  «yliitd«r  P  is  fig.  3. 

and  let  all  die  etemeots  1^  the  «wutdet-  be  woiwted 
Upon,  this  circular  section  in  ^,  J".  Ijet  ACB,  the 
{trimttlve  angle  of  torsion,  he  ealled  A,  and  let  diis 
angle,  after  the  time  ^  become  AC  ft,  so  that  it 
-has  been  diifilnished  hj  the  an^e  BC  ft=M ;  then 
AC  A=A'— the  angle  of  torsion  afler  the  time  t. 

Sltice  th6  "force  torsion  is  supposed  to  be  pro- 
portional to  die  angle  of  torsion,  the  momentum  of  the 
force  of  torsion  iHust  be  some  multiple  of  that  angle, 
or  n  X  n  bung  a  constant  coefficient,  whose  va- 

lue depends  ondie  natare,  length,  and  thickness  of  the 
metalhc  wire.  If,  therefore,  we  call  v  the  velocity 
-any  point  rfat  ^  end  of  the  time  t,  yAtea  the  anf^  of 
torsion  becomes  AC  ft,  and  rszC  d  the  distance  ^  the 
point  d  from  fbe  axis  of  rotation  C,  we  dnllhave,  fay' 
die  principlflB  of  I>ynaniica, 

B«t  ifCD,  ths  radios  of  the  tfytinder,  he  eqaal  a, 
aftd  if  If  ha  die  vtflocitiy  of  dM  poiat  I)  after  the  titM 

/,  we  have  evidendy  i^:  «sr :  a,  and  vss^^.   Now  by 

siMtmlng  fife  flexien  of  this  valne  of  v  m  the  ^((ce 
-of  «  ia  the  pteeeding  fbnnnk,  We  have 


:and  since  hz  we  have  by  substitndon 
*wlMse'flan>  is 


Idiuldplyifig  both  sldeb  by  add  dividing  by  i/iiX 
i/aAM-4P,  the  equadea  be<toaMS 


aBlL       u  •'a" 

i 

•  V'«XViAM— 

Therefore,  since  m  shall  have 


But- 


,  . .  represents  an  arch  or  anele  whose 

VaAU-M*    ^  .  . 

radios  is  A  and  whose  versed  sine  is  M,  which  arch 
vanishes  when  M=0}  and  which  becomes  e^u^l  to  90* 
when  Hx:A.  TWsefine  the  tisas  of  a  oeiM^te  ostil-i- 
lation  mil  be 


345.  In  order  to  compare  the  force  of  totsion  with 
die  fiane  of  gravity  in  a  peadldlUtf  ire  have  ftr  Ae  tittift 
of  a  oompleW  osoillatlen  of  a  peadefMb  whose  kwgtii  ia 
/,  g  being  the  fwce  of  gravity. 

Therefore,  sinoe  the  time  in  which  the  oyliader  oscil- 
lates mnst  be  e^^  to'die  time  in  vriuch  the  pendnhua- 
oscillates,  tre  have 


^^|*i8o°=i^pKi8oP. 


f' 


Heace  dividing  by  180%  and  snjnariag  fco&  sttlssf  «e 

obtain 

V/t  mast  therefine  find  for  a  cylinder  the  valae  of 

r*,  or  the  sam  <^  all  the  parttcfes  mahiplied  by  the 

scares  of  thesr  dbtaaces  firan  the  aiels.  Nv«y  if  «« 
niBke«=ci6.a83xd  the  ratio  of  die  eiteuajduiuuee  *f  a^ 
eltele  to  its  Mdi«i  oafi  radius  of  the  eyfinder,  ito 
ka^  dbft  its  density  }  dwn  we  shatthnM  fevSbe  are» 

of  its  base  — ,  which  muUiplied  by  A  gives  the  solid 
1 

intent  of  the  cylinder  ^—^t  ^  ^  mv^t^lmi  bjt 
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MECHANIC  a 

But 


M  tlili  is  u  be  iMiltipli«4  fa^  Ac  sum  of  the  sq^arei 
of  all  d»  diitaaces  of  t)|e  purddes  hpm  the  centre 

Cf  ve  iIhJI       y}f t*tz^-^-^.    But  tlie  number 

«f  fwtieles  in  ^e  c^Hnder,  or  the  bubs  ft  of  the  cy- 

Jiuim^u^^^,  Awmfiim,  tdatitaitiig  ^  ioitMa of 

tlw>  TsliK  ((f  it  in  tb^  Fec9^g  rqn^tion,  hxve 

Jp  t^ia.^^,  mmI,  divM«g  bath  udes  \j  n,  m  have 


 mtraetuij  ^  square  rook,  and  mal- 

ST 


weight  W  of  the  cylinder,  therefore,  hy  substituting  W 

imtead  of;  ^  m  oUain       ^  j ,  a.  very  simple  {bnno^ 

la  for  determining  the  value  of  n  from  experiments. 

If  k  WBTO  vaqnoedi  to  find  a  weight  Q,  whicht 
m^eiiag  at  Ao  extsemity  of  a  kver  L,  ipmM  h^ve  a  mo* 
meotam  eqoal  to  the  momentum  of  feme  of  teniea 
nbs  tfa»  aagle  of  twiiaB.  is  Ai^Jtf,  ira  mask  mkkt 

346.  Iirthe  preceding  lovestigftum  we  have  soppo- 
icc^  what  is  conffnim^bU  to  ex|ierin\eiitf  that  the  ^rc^ 
•f  torsion  is  proportional  to  the  an^e,  of  torsion,  wli^sh 

E'ves  OS  8)^A,^'K(  £b^  the  qtpqx^^^urQ  oif  that  fprce, 
.et  ns  novit  qwroose  tl^  U|U  ntom^tum.  is  a^^red 
«oy  quantity  ?>Wn.^^_WSWSPtWl  of  t|wi  fw*.  9f  tpr 

1^90  will  i^9^twe  tlu«  ^onn 

and  by  mnltiidyiiiig  in.  ^ fai^  of  i  its  v^ve  -S-^^,  and 
the  Itamt,  have 

Jfew,  in  or^r  to  find  thp  vaJu^  (wf  T  or  ^  complete 
flSciAition,  we  n^ust  divide  the  p^iHbtion  into  ^ 
^ptrfei,  ^^firsk  fyom  B  to  ^  where  the  force  of  toicsram 
asceterates  ^e  vebcicty  w,  ^i\e  the  retarding  force, 
ansjag  from  t^  resistapco  of  tba  ajr  ai),d  the  imper- 
Ixtioa:  rfebMfeiraty,  dimiuidies  the  vefociCy  tt }  an^  the 


second  from  A  to  B',  whese  the  force  of  torsioo,  as  well 
as  the  other  forces,  concur  in  diminishing.*  o»  retarding 

the  motion. 

347.  Ese.  I.  If  S=mxA~MN  we  diall  hm  for 
the  stftta  (tf  BMtimi  in  the  first  portioB  BA 

Hence,  ^Hien  the  ang^e  of  torsion  ***"i™w  Cfiud  to  no? 
thing,  or  A-<r-M=o,  we  have 

which,  dividing  by      .  ,  becomes 


fsA* 


Irftt  tts  vtm  oiomider  the  other  Mrt  of  the  aotioo  bmn. 
A  to,  B',  awl  suppose  the  an^  AC  V^tHl,  vo  doOl 
b;  c«lUiv  U  tlie  veleaily  of  the  point  A, 


Than^  hy  swhsrituring  instead  of  U  its  nhie  as  ktoty 
ftond,  awl  ^i^  tb|  iuMUs,  we  shall  haye^  ii4ei^  the  - 
wbosty  Tanfahe^  ob  w4m  die  osullstio*  is  ftilJwid, 

i»X»+«      A+M'  * 
an4  if  >^  fbnM  u»  SDch,  that  at  oMk  eseifia- 

tioo,  tW  an^tvde  is  a  little  (Bwiw'shed,  we  shaU  Iktc 
to  rim,  ipfi  m  'mmm  -ttlion  ef  A— BP 

2  m  Ar 

A— 1*=  

»X»+l 

and  it  tiie  anglfe  Af^tUt  is  so  snysU  tbat  it  nw  b« 
treated  as  ^  commoa  fiuxional  quantity,  w^  ^bsU  WV* 
have  for  s^  noipber  of  ofciUations 

 ^-X— ^  

vhevs  M  r«iM»e«ta  a«gle  to.wUsh  A  bessmci 
f«ual«ft«t*«»j[  MBnAsg  stf  ew>ilhtin>e  N.   Hewe  ws 


^fiUsh  detoraun^  thevihe  of  MaAv  a^ynoqbcrqf 

OMiaktioMN.     

348.  Ex.  2.   n  S=«  X4^^^^+«»'X-^^^ 
aqd  /  bejn^  different  vahje^  off*  and    vre.  iMl  ^\ftfim 
h^.  ftilMn^  tV  mode     i]pLy^8ti|ntiQ»  W  ^ie  ImH  W- 
am^, 


fiXA~M=-~--x 


3ffi  ^A'+^  +  M'+'     2w'  A*^M*'+* 


■A+H" 


tad  if  the  setardii^  force  is  much  less  than  the  force  of  tozsim,  we  ahall  have  Sot  an  appr«zimatc  yalne  of" 
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In  general,  if  S=sctxA — M\'-^n^ 
XA—Mf'+wi'"  xA:^]''\  &0. 


349.   Ex.  3. 

xa::^i*'+i»"  ,  . 

we  shall  always  have  ior  an  oscillation  when  S  is  smaller 
than  the  force  of  torsion. 


fix  A — M= 


a«A'  ^  am'A*' 


2m™  A' 


J 150.  Having  tbas  given  after  Coalomh,  -the  mode  of 
Qcing  formuhe  for  the  oSf»llatory  motion  of  the  cy- 
linder, we  shall  proceed  to  give  an  account  of  the  results 
of  his  experiments. 

IntheseexperimentsM.  Coulomb  employed  the  torsion 
balance  represented  in  fig.  2.  in  which  he  suspended 
c^inders  of  different  weights  from  iron  and  brass  wires 
.  of  different  lengths  and  thicknesses }  and  by  observing 
carefully  tbe  duration  of  a  certain  number  of  oscillations, 
he  was  enabled  to  determine,  by  means  of  the  piweding 
farmulae,  the  laws  of  the  f»ce  of  torsion  relative  to  the 
length,  die  thickness,  and  the  nature  of  the  wires  em- 
ployed. If  the  eUsticiCy  of  the  metallic  wires  had  ben 
peniect,  and  if  the  air  cfpmeA  no  renstance  to  tbe  ob- 
ciUatmg  cylinder,  it  would  continue  to  oacUlato  till  its 
motion  was  stopped.  Hm  diminudon  of  die  ampli* 
tndea  of  the  oscillations,  tbereftire,  being  produced  solfr. 
ly  by  the  imperfection  of  elasticity,  and  by  the  resist- 
ance of  the  air,  M.  Coulomb  was  enabled,  by  observiag 
tbe  successive  diminution  of  the  unplitude  of  the  oscil- 
ladon,  and  by  substracting  the  part  of  tbei}hange  which 
was  due  to  the  resistance  of  tfae  air,  to  ascertain,  with 
the  assistance  of  the  preceding  formulae,  according  to 
what  laws  this  elasdc  force  of  torsion  was  changed. 

35Z.  From  a  great  numberof  ei^rimmtsitappeared, 
that  when  dw  ang^  of  torsion  was  not  very  great,  the 
oscillations  were  sensibly  isochronous  ;  and  therefore  it 
mi^  be  regarded  as  a  fnnduoental  law,  TAat  fir  ail 
.  putal^  vnret,  when  the  cities  0^  torsAm  are  mt  very 
■greatf  the fm»  of  toreion  it  aennbfy prt^ortum^to  the 
angle  of  torttoiu  Hence,  as  the  ^weeding  finnnibB  are 
founded  on  this  supposition,  they  may  be  safely  appl^ 
to  the  experliheBtB. 

.'^52.  In  all-tbe  experiments,  a  oylinder  of  two  pounds 
wei^t  oscillated  in  twice  the  dme  employed  by  a  cy- 
linder'which,  weired  only  half  a  pound ;  and  there- 
ixae  the  duration  <^ the  oscilleUiont.ia  as  the  square  root 
o/*  the  weights  of  the  oscillating  cylinders.  Consequently 
the  tension  of  the  wires  baa  no  sensible  influence  upon 
the  force  of  torsion.  If  the  tensions  however  be 
very  great  relative  to  the  itrength  <^  dw  metal,  tbe 
force  of  torsion  does  suffer  a  diange ;  for  when  the 
weight  of  the. cylinder,  and  consequently  the  tension  of 
the  wire,  is  increased,  the  wire  is  lengthened,  and  as  this 
diminighes  the  diameter  oftbe  wire, -the  dnradon  of  the 
oiciUadm  must  evidendy  be  affecteid. 

353.  When  the  lengdia  of  the  wires  are  varied  with- 
-out  eunging  thdr  diametersiw  the  weigjits  of  tbe  cylin- 
.•deutthe  imet^thetameniiii^^oseiUalibngarcaa 
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the  square  roots  ef  the  lengths  of  the  iimvt,<«  reanlt  al- 
so dMUcible  from  theory.  *> 

354.  Wlien  the  diameters  of  the  wires  are  varied 
without  changing  their  lengths,  or  the  wei^t  of  the 
cylinders,  the  momentum  of  tbe  force  of  torsion  varied 
as  the  foorth  powerof  tbe  diameters  of  tfae  wires.  Now 
this  result  is.  perfectly  conformable  to  theory  >- for -  if 
we  suppose' two  wires  of  tbe  same  substance,  and  of 
Ihe  same  length,  but  having  their  diameters  as  me  to 
two,  it  is  obvious  that  in  the  wire  whose  diameter  is 
double  of  the  other,  there  are  four  dmes  as  many  parts 
extended  by  torsion,  as  in  tbe  smaller  wire,  and  that  the 
mean  exteiuion  of  all  theue  parts  will  be  pn^ndonal 
to  the  diameter  of  a  wire,  the  same  as  the  mean  arm  of 
a-lever  is,  nladve  to  tbe  axis  ef-xotatiDn.  H^dce  it  a^  * 
pears  that,  according  to  theory,  the  force  of  tcarsimi  of 
two  wires  of  the  same  natnre  and  of  the  same  lengdi,  bat 
of  differentdiametm,iapcaportioMltothe  fourth  power 
of  their  diameter. 

355.  'From  this  it 'follows  in  j^er^ -that  in  metallic 
wires  the  momentum  of  torsion  is  directly  in  the  com- 
pound rado  of  the  an^  of  tmsion  and  the  'fourth 
power  of  their  diameter,  and  inversely  as  the  length  o£ 
the  wires.  If  a  therefore  be  tbe  angle  of  torsion,  a  the 
len||thof  the  thread,  i  its  diameter,  and  F  the  force  of 
tOTsioD,  ve  shall  bai« 


Ykemf, 


maJ* 

7~' 


irfiere  m  is  a  constant  coefficient  for  wires  of  tbe  same 
metal,  depending  on  tbe  tenaci^  of  the  netal,  and  de- 
ducible  £rom  experiment. 

356.  When  the  angle  of  torsimi  is  not  great,  leladve 
to  the  length  of  tbe  wire,  the  index  of  the  cylinder  re- 
turns to  tbe  position  which  it  had  before  the  torsion 
took  place,  or,  in  other  words,  die  wire  untwists  itself 
by  the  same  quand^  by  which  itbad  been  twisted.  But 
when  the  angle  of  torsion  is  very  great,  the  wire  does 
not  completenr  untwist  itself,  and  therefore  tbe  centre 
of  torsion  will  have  advanced  by  a  onantitf  equal  to 
that  T^ch  it  baa  not  untwisted^Wlhen  tbe  angle  of 
toruon  was  below  45^,  tbe  decrements  of  the  ampU- 
'todes  of  the  oscillations  were  nearly  propordonal  to  tbe 
amplitudes  of  the  angle  of  torsimi  j  but  when  the  angle 
exc^ded  45°,  -the  decrements  increased  in  a  much 
greater  rado.— The  centre  of  torsion  did  not  begin 
to  advance  or  be  di^Iaced  till  the  angle  of  torsion  was 
nearly  a  semicircle :  it  displacement  was  very  irregular 
till  the  angle  was  one  circle  and  xo  degrees,  but  be- 
yond this  angle  tbe  tomoazemained  nearfy  the  nuooe  fiir 
all  angles. 

^57.  The  theory  of  torsion  is  pardcularly  osefbl  ia 
delicate  nseardies,  where  small  nrces  are  to  be  ascer- 
tained widi  a  pKiusum  idiidi  cannot  be  obtained  by 
ordinary  means.  It  has  been  successfully  employed  by 
Coolomb  in  discovering  the  laws  of  the  fo^^  of 
electricity  and  magnetum,  and  la  detenuning  tbs 
resistance  of  floids  what  die  -niocities  axe  very 
n»dL 
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3^8.  WE  have  tixemi^  seen,  wlwn  cosiidering  the 
'muioMwi  aSccU  of  bim^ums,  the  varioaa  cauus  which 
mffect  their  perfimnMce.  JU  appeared  from  that  inves- 
tigatioa,  that.  Uwre  miut  be  a  certaia  relatioo  between 
tlK  TdoctUea  of  tlw  impelled  and  mrking  points  of  a 
madiiiie,  or  between  die  power  and  tho  resistance  to 
be  overoome,  before  it  can  |Hrodaee  a'maximom  eSect, 
and  tiberefiue  it  nmst  be  the  first  object  of  the  en^now 
to  ascertua  that  vdoeitj,  and  to  employ  it  in  the  earn- 
•traction  of  this  madiine.  The  perfwmanw  of  the  mur 
cfaiae  is  also  influenced  by  the  friction  and  inertia  of  its 
Tarioos  parts  }  and  as  both  these  act  as  resistances,  and 
therefore  destroy  a  considerable  portion  of  the  impel- 
ling power,  it  becomes  an  object  of  great  importance  to 
attend  to  the  simplification  of  the  machinevyf  and  to  a»- 
vertain  the  nature  of  friction  so  as  to  diminish  its  e^ 
feet,  either  by  the  application  of  unguents  or  by  mecha- 
nical contnTances.  Since  the  impelled  and  woritiog 
pmnts  of  a  machine  are  generally  connected  by  means 
of  tooUied  wheels,  the  teeth  must  be  formed  in  such  a 
manner,  that  the  wheels  may  always  act  u^n  each 
other  with  the  same  force,  otlnrwise  the  velocity  of  the 
machine  wiU  he  variaUe,  and  its  strttctnre  soon  injured 
by  the  iiKgnkri^  of  its  nuAion.  The  irregular  mo- 
tion of  nnchines  sometimes  arises  from  the  nature  of 
t|)e  madiinery,  from  an  inequality  in  the  resistance 
to  be  oTercome,  and  from  the  nature  of  the  impelling 
power.  In  large  machines,  the  momenta  of  their  parts 
are  generally  stmlcient  to  equalize  these  irregularities  j 
but  in  machines  of  a  small  siiLe,  and  in  those  where  the 
irregularities  are  considerable*  we  most  employ  fly- 
wheels for  regulating  and  rendering  uniform  tbieir  vari- 
ftble  movements.  These  various  subjects,  and  othav 
intimately  connected  with  them,  we  wall  now  proceed 
to  discuss  in  their  order. 

Chat.  L  -On  lie  Propottim  betmea.  the  Velaa^  of  the 
ImpeUed  and  W9i4cimg  pamta  ^  AIaehu/e$f  amd  Be- 
tween the  Power  and  Am'ttaHcc,  m  order  that  they 
tnty  perform,  the  greatttt  work, 

359.  In  the  cha|Aer  on  the  maximum  effect  <^  ma- 
chines we  have  dedoDed  formuls  containing  k  and  the 
velocities  of  the  impelled  and  woriiiag  points  of  ma- 
chines, and  including  every  circamstapce  which  can  af- 
fect tluir  motion.  Ine  fonnnja  which  exhibits  the  value 
'of  y,  or  the  velocity  of  the  working  point,,  assumea  various 
ferms,  according  as  we  neglect  one  or  more  of  the  ele- 
lacnts  of  which  it  is  oompMed.—- When  die  work  to  be 
peifoHued  rensts  only  by  its  inertia,  which  is  the  caso  in 
-Qi^g  round  a  millstone  or  heavy  fiy,  the  quantity  R 
may  be  neglected,  and  the  second  fimnnla,  (Page  92* 
col.  2.)  sbodd  be  emplt^rod.  In  small  HMdunes,  and 
particularly  in  those  where  the  motion  is  conveyed  hy 
-wheels  with  efscyelmdml  teeth,  the  frktion  »  v«ry 
triling,  and  the  dmient  f  may  be  safely  omitted.  In 
co^  and  saw  mills,  the  quantity  h  or  the  inertia  die 
Mistancc  nay  be  left  out  of  Uie  formula,  as  the  mo- 
'  tiw  eommnmcated  to  the  flour  or  to  the  saw  dust  is 
too  small  to  b«  aubjeoted  to  compntatioD.    In  m»- 
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chines  where  one  heavy  body  is  employed  to  ruse  an* 
other  merely  hy  its  weight,  the  inertia  of  the  power 
aud  the  resistance,  viz.  a,  ^  are  psi^rtifmal  to  P,  It, 
the  powers  and  resistances  themselves,  andctmsequentty 
F,  K  may  be  snbstitnted  in  Uie  formula,  in  the  ^ace  of 
o,  &^Tfae  engineer  therefore  most  consider,  before  bo 
constraet  his  nwdiine,  what  elemuits  should  onter  into 
the  formula,  and  what  should  be  omitted,  in  ovder  that 
he  may  ad^  it  to  the  ciBOumstanccs  of  the  case,  and 
obtain  from  his  machine  the  greatest  possible  effect. 

360.  When  theinertia  of  do  power  aud  that  of  the  re- To  find  tbe 
sistancearepFOpmtMmaltothepowerandresjstaace  them- relBtioa  be. 
selrest  and  wfaoi  the  inertia  ud  friction  of  the  machine 

J—  .       veioatics  of 


may  be  omitted,  the  foimnla  becomM  yss 


workup 


from  which  the  following  table  is  compute^  nhich  poinu  of 
contains  the  values  of  y  for  di&rent  values  of  P  j  B  a  nmrV"* 
being  so^ioaed  =10,  and  n>=i. 

Table  eontainmg  the  bett  Proportions  between  the  Ve- 
hcitiet  of  the  Impdkd  and  Working  Pnnte  ^ a  Ma* 
chtnCf  or  between  the  Lever*  by  which  the  Power 
and  PesiHance  act. 


Proportional 
Talse  of  the 
impelling 
power,  or  P. 


Valoe  of  the  ve- 
locities of  the 

workins;  point  or 
y;  or  of  the  lever 

by  which  the  re- 
.'istottcc  acU, 

of  X  being  on*. 


9 
10 

XI 

li 
^3 

II 
M 

19 


that 


0.048809 

O.C9J445 
0.X40175 
0.183216 
0.124745 
o.2£4oix 
0.303841 
0.341641 

0-378405 
0414214 

0.449138 
0.483340 

0-516575 
o-549»93 
0.581139 
0.0 1 245 1 
0US43168 
0JS73320 
0.702938 


I^poftienal 
vahic  of  the 
inpelliDg 
orP 


SO 
2X 
22 
33 

a5 
26 
27 
28 

29 
^o 
40 

70 
So 
90 
100 


Vahe  of  the  ve- 

lociifct  of  the 
woriung  point  or 
y;  or  of  the  Icrei 
by  which  the  re- 
kirtaiice  acts,  thai 
oTjrbeiag  i. 


0.732051 
0.7^0682 
0.788854 
0.816590 

o.87o§oo 
0.897300 
0.923500 
0.949400 
0.974800 
1.000000 
1.236300 
1.449500 
1.645700 
1 .828400 
2.00C000 
2.162300 
2.316600 


In  order  to  ex^ain  the  use  of  this  taUe,  let  us  su^  ' 
pose  that  it  is  required  to  raise  one  cuinc  foot  of  Water 
in  a  aecond,  by  means  of  a  stream  tririch  dischaxges 
three  ouhic  fset  of  watw  in  a  second  and  let  it  be  re- 
qotred  to  find  the  constrnetion  of  a  wheel  and  axle  for 
performing  this  work  \  that  is,  the  diameter  of  the  axle, 
that  of  the  wheel  being  6.  Here  tbc  power  is  evident; 
Iv  3  cubic  feet,  while  the  rcMStance  is  only  one  cubic 
t,  therefore  I^j  ti\  but  in  the  preceding  table 
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TtBctlcol  R=  ic, consequently F=3  X  lorr^o.  Butitappearsfrom 
HectiBoki.  the  table  that  when  F=30,y  or  the  diameter  of  the  axle 
'     V      '  is  I ,  upon  the  supposition  that  the  diamoter  x  of  the  wheel 
is  I  ;  but  as  X  must  be  =6,  we  shall  have  y=r6. 

361.  Instead  of  using  the  preceding  table,  we  might 
find  the  best  proportioa  between  x  and  yhj  a.  kind  of 


tentative  ivocess,  &om  the  formula - 


ANIC'S. 

expresses  tlie  work  performed.    This  method  is  indeed  pnnleal 
tedious;  and  we  mrntioB  it  only  fur  the  sake  of  sbowing  MedumicA 
the  conformity  of  the  results,  and  of  proving  that  there  *'  —  »  ■■' 
is  a  certain  proportion  between  x  and  y  which  gives  a 
maximum  effect.    I^et  xssi6,  as  in  the  preceding  pant- 
graph,  and  let  us  suppose  y  to  be  succeaaively  5, 6,  and 
7,  in  order  to  see  which  of  these  values  is  the  best. 
Since  l'=3»  and  Rzsi,  and  X3=6,  we  have 


Wbeny=5 

When  y=6 
\Vheny=7 


PxRy— R'y'_3x6xiX5— 'X5X5_  ^5  _ 
P**+R/        3x6x6-1-1x5X5  13.3 

P3gRy-^RV_  3x6x1x6— ix6x6_  72  _ 
Vx'+nf   ~    3x6x6-1-1x6x6  144 

P«Ry— RV_3X6xiX7— 'X7X7_  77  _ 


0.48S. 


=0.500 


3x6x6+1x7X7  *J7 


=  771=049045 


It  appears  therefore  that  when  y=5i  6, 7,  the  work  per- 
formed is  0.488 }  0.5000 ;  049045 }  so  that  the  efiect 
is  a  maximum  when  y=z6,  »  reialt  similar  to  what  was 
obtained  from  tb^  tame. 
I'o  Bad  the    S^^'  ^  madune  is  already  etmstrueted,  « 

best  propor- and  5r  cannot  be  varied  w  as  to  ohtain  a  maximum  ef- 
tioo  be-  feet.  The  same  object  however  will  be  gained  by  pro- 
twecn  the  perly  adjusting  the  power  to  tbe  work  when  the  work 
thTrei^  cannot  be  altered,  or  the  work  to  the  power  when  the 
power  is  delcrmioate.  The  formulse  in  Prop.  2.  Chap.  7. 
exhibit  the  values  of  R  under  many  circumstances,  and 
it  depends  on  the  judgment  of  the  engineer  to  select 
such  of  them  as  are  adapted  to  «U  the  conditions  of  tbe 
case. 


363*  Hie  following  table  is  founded  on  the  formuhi 

B=  — vihick  Boswers  to  the  case  where  the 

inertia  of  the  impelling  power  is  the  same  with  its  pres- 
sure, and  where  the  inertia  and  the  Miction  of  the  ma- 
chine may  be  safely  neglected.  Tbe  second  column 
contains  tuc  different  values  of  R  corresponding  to  the 
values  of  y  in  the  first  column.  The  numbers  in  tbe 
third  column  shew  tbe  ratio  of  v  to  R,  or  they  have  the 
same  proportioa  to  i,  which  R  has  to  the  resistance 
which  will  balance  P.  In  the  table  U  is  supposed  that 
F=iandx=i. 


Table  containtng  the  best  proportions  between  the  Power  and  the  Resistance,  the  inertia  of  the  tmpeUing  power 
being  the  same  with  its  pressure,  and  the  friction  and  inertia  of  the  Machine  being  omitted. 


ValuM  of  y, 
or  the  Tclo- 
ctt]r  of  tbe 
wiRkiuK 
poiBt ;  s  beine 
•qua]  to  t 


VKlaei  of  R, 
or  tfie  rcnsu 

ance  to  be 
oTercome,  P 

being  r:  I. 


1.8885 
1.3928 
0.8986 
0.4142 
0.1830 
0.1III 
0.077  a 
0,0580 
0.0457 


Ratio  of  R  to 
the  reiistance 
which  would 
boUace  P. 


0.4724  to  I 

0.4639  

0.4493  

0.4142  

'  0.3660  — 

0-3333   

0.3088  

0.2900  ^— 

0.2742 


Valoei  of 
or  the  Tclo- 
ct^j  of  the 
workin^r 
ptunt ;  X  being 
eqiwl  to  I. 


9 
10 
zi 
12 
»3 

>5 


Vftlnei  of  R, 
or  the  rctist- 

nnce  to  be 
OTerconie,  P 

being  ~  I. 


0.03731 
0.03125 
0.02669 
0.02317 
0.02037 
0.01809 
0.01622 
0.01466 
0.01333 


Ratio  of  R  to 
the  redttance 
whkh  would 
balance  P. 


0.261x7  to  I 

0.25000  '■ 

0.24021  — — 
0.23170  — 

0.22407  

0.21708  

0.21086  — 

0.20524  

0.19995  


364.  Tu  exemplify  the  use  of  the  preceding  table, 
let  us  suppose  that  we  are  to  raise  water  by  means  of  a 
simple  pulley  and  bucket,  with  a  power  =;  10,  and 
that  it  is  required  to  find  the  reststanre  R,  or  tbe  quan- 
tity of  water  which  must  be  put  into  the  bucket,  in  or- 
.  der  that  the  work  performed  may  he  a  maximum.  In 
.  tbe  simple  polley,  x,  ^,  the  arms  of  the  vertical  le- 
Ters  or  the  velocities  of  the  impelled  and  working 
]Knnta  are  c^ual ;  and  aonce  x  is  soppeaed  in  tbe  tabla  to 
.  be  =  I,  we  have  jr=  i*  which  corresponds  in  the  table 
'with  0.4142,  the  nine  of  R,  P  being  =  1  in  the 


table:   But  in  the  present  case  P=io.  Therefore, 
10  :  1=0.4142  :  4.142,  the  value  of  R  when  P=io. 
365.  Toe  same  resolt  might  be  obtained  in  a  more 

,    .         ,  , ,  ,      ,  P«H»— RV 

cucuitons  methoa  by  means  of  the  formtda-^^^^p- , 

which  expresses  Uie  performance  of  the  machine.  Thus, 
let  jc=i  -y  y^i  P=io,  and  let  us  suppose  R  succea- 
sivel^  equid  to  3 }  4 }  4.142 }  5  }  so  that  we  may  de- 
termine which  of  Uiesc  values  gives  tbe  greatest  per- 
formancQp 

WTien 
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Wlien  R=3,the  prewdiiig  formula  becomes  '°  1 .6154. 

Whea  B=4,  the  formula  becomes  -~^^^=7^='-7'43- 

When  R=c,  tlie  formula  becomes  '° ^ ^""^ ^ ^=3j=  1.6666. 

Hence  it  appears,  that  when  R=]t  J  4  4*143  >  5  }  the  work  performed  is  respectively  =  lUSi  J4  ;  1.7143 } 
1.7157  }  1.6666  }  so  that  the  work  performed  is  a  maximum  when  R  is  =14.142,  the  sanw  result  which  was  ob- 
taiDed  from  the  table. 


Practical 
Met-huucs. 


Chap.  II.  On  tAe  StmpUjicatitin  of  Machiacry* 

366.  As  the  inertia  of  every  macbine  adds  greatly 
to  the  resistftnce  to  be  overcome,  and  as  the  friclioa  of 
tbe  communicating  parts  is  proportional  to  tbe  pressure, 
it  becomes  a  matter  of  great  practical  importance,  that 
the  di&rent  parts  of  a  machine  should  be  proportioned 
to  the  strains  to  which  they  are  exposed.  If  tbe  beam 
of  a  steam-engine,  for  example,  larger  than  what  is 
necessary,  an  immense  portion  of  the  impelling  power 
most  be  destroyed  at  every  stlvke  of  the  piston,  by  drag- 
png  the  supei^uous  mass  from  a  state  of  rest  into  mo- 
tion }  tbe  pressure  upon  tbe  gudgeons  will  also  be  in- 
rreaacd,  and  tiieir;frtction  in  their  sockets  proportional- 
ij  enlarged.  The  engineer,  therefore,  should  be  well 
acquainted  with  the  strength  of  the  nn^rials  of  which 
tbe  machine  is  to  be  constructed,  and  shonld  firame  its 
^different  parts  in  such  a  manner  that  they  msy  not  be 
heavier  than  what  is  necessary  for  resisting  the  forces 
with  which  tbey  are  urged. — NVbcn  tbe  motions  of  the 
machine  are  necessarily  irregular,  and  when  the  ma- 
chine may  be  exposed  to  accidental  strains,  the  parts 
most  be  made  considerably  stronger  than  what  is  ne- 
cessary for  resisting  its  ordinary  strains  *,  but  it  is  not 
often  that  such  a  precaution  shonld  be  obsCTved.  The 
gudgeons  of  water-wheels,  and  of  the  beams  of  steam- 
tmgmes,  ought  to  be  made  as  short  and  small  as  possi- 
ble, as  the  friction  increases  witli  the  nibbing  surfaces 


determined  from  the  stnuns  to  which  they  are  exposed. 
If,  for  example,  we  are  obliged  to  give  a  certain  velo- 
city to  an  axle  by  means  of  a  wheel  with  1 20  teeth, 
and  if  tbe  force  with  which  this  wheel  is  urged,  re- 
quires the  teeth  to  be  at  least  one  inch  thick  in  order  to 
prevent  them  from  breaking,  we  shall  be  obli^d  to 
make  its  diameter  at  least  seven  feet ;  for  supposmg  the 
spaces  between  the  teeth  to  be  equal  to  the  thickness  of 
the  teeth,  the  circumference  of  the  wheel  must  at  least 
be  equal  to  120+120=240  inches,  the  sum  of  the 
teeth  and  their  intervab,  which  gives  a  diameter  of  six 
feet  eight  inches.  There  are  some  cases  where  our 
choice  of  comhinatien  must  be  directed  by  the  nature  of 
the  machinery.  If  tbe  work  to  be  performed  is  a  load 
raised  vnth  a  certain  velocity  by  means  of  a  rope  wind^ 
ing  round  a  hollow  drum,  and  if  the  simplest  combina- 
tion of  mechanical  powers  for  producing  this  velocity 
should  give  a  small  diameter  to  the  drum,  thqn  this  com- 
bination must  give  way  to  another  which  corresponds 
with  a  larger  size  of  the  drum,  for,  on  account  of  the 
inflexibility  of  the  ropes,  a  great  portion  of  the  impelr  . 
ling  power  would  be  wasted  in  winding  them  about  the 
circumference  of  a  small  drum. 

368.  The  advantages  of  simplifying  machinery  are  Description 
well  exemplified  in  the  following  capstone,  which  unites  power- 
great  strength  and  simplicity.    It  is  re|HTsented  in  ^g-^^^ 
4.  where  AD  is  a  compoimd  barrel  composed  of  two  cy-  putt 
linders  of  different  radii.    The  rope  DEC  is  fixed  at  CCCXXIII. 
tbe  extremity  of  the  cylinder  D ;  and  after  passing  over  4- 


Hiis  is  very  seldom  attended  to  in  the  construction  oF   the  pulley  £,  which  is  attached  to  the  load  by  means 


water-wheels;  llie  diameter  of  the  gudgeons  is  fre- 
quently thrice  as  lai^  as  what  is  necessary  for  soppoit- 
ing  tbe  weight  of  the  wheel. 

367.  In  the  construction  of  machinery  we  must  not 
only  attend  to  the  simplification  of  the  parts,  hut 
also  to  the  number  of  these  parts,  and  the  mode  of  con- 
necting them.  From  the  nature  and  quantity  of  the 
ivork  to  be  performed,  it  is  easy  to  ascertain  tbe  velo- 
l  ity  of  tbe  working  point  which  is  most  proper  for  per- 
forming it.  Now  this  velocity  may  be  procured  in  a 
variety  of  ways,  either  by  a  perplexing  multiplicity  of 
wheels,  or  by  more  simple  combinations.  Tbe  choice 
of  these  combinations  must  be  left  solely  to  tbe  judge- 
ment of  the  engineer,  as  no  general  ruies  can  be  laid 
down  to  direct  him.  It  may  be  useful,  however,  to 
remark,  that  tbe  power  should  always  be  applied  as 
near  aa  possible  to  tbe  woriiing  point  of  the  machine, 
and  that  when  one  wheel  drives  another,  the  diameter 
one  should  never  be  great,  when  the  diameter  of 
the  other  is  very  small.   The  size  of  wheels  is  oficn 


of  the  hook  F,  it  is  coiled  round  the  other  cylinder  D, 
and  fixed  at  its  upper  end.  Tbe  capstane  bar  AB 
ui^s  tlie  compound  barrel  CD  about  its  axis,  so  that 
while  tbe  rope  coils  round  the  cylinder  D  it  unwinds  it- 
self from  the  cylinder  C.  Let  us  suppose  that  the  dia- 
meter of  the  part  D  of  the  barrel  is  21  inches,  ivhilu 
the  diameter  of  the  part  C  is  only  20  inches,  and  let 
tbe  pulley  £  be  20  inches  in  diameter.  When  tbe 
barrel  AD,  therefore,  has  performed  one  complete  revo- 
lution by  the  pressure  exerted  at  B,  63  inches  of  rope, 
equal  to  tbe  circumference  of  tbe  cylinder,  will  be  ga^ 
tbered  upon  the  cylindef  D,  and  60  incht-s  will  be  un- 
winded  from  tbe  cylinder  C.  The  quantity  of  wound 
rope,  therefore,  exceeds  the  quantity  that  is  unwound 
by  63*'— 60=3  inches,  the  difference  of  their  respective 
perimeters}  and  the  half  of  this  quantity,  or  if  inches, 
will  be  the  space  through  which  the  load  or  pulley 
£  moves  by  one  turn  of  the  bar.  If  a  simple  capstan* 
of  tbe  same  dimensims  had  been  employed,  the  length 
of  rope  coiled  round  the  barrel  would  have  been  60 
O  2  inches { 
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Practical  iucliea  i  and  tlie  space  described  by  the  poQey,  or  loftd 
Mcciuuuci.  to  be  overcome,  would  have  beea  30ii)cbe8.    Now,  as 
»       the  power  is  to  the  weight  as  tbe  velocity  of  the  weight 
is  to  the  velocity  of  ihe  power,  and  as  the  velocity  of 
tbe  power  is  the  same  io  both  capstanes,  the  weights 
which  they  will  raise  wilt  be  as  i'S-  to  30.  If  it  is  wish- 
ed to  double  tbe  power  of  the  machiae,  we  have  jrniy 
to  cover  the  cylinder  C  with  lathes  a  quarter  of  an 
inch  thick,  so  that  the  difference  between  the  radii  of 
mch  cylinder  may  he  half  as  little  as  before ;  fiv  it  is 
obvious  that  the  power  of  the  capstane  increases  as  tbe 
'idi&redce  betffceQ  ^  radii  of  tin  cylinders  is  dimioisb- 
cd.   As  ire  increase  the  >ower,  tbcrefiHre,  we  incitase 
the  strength  of  our  machine,  while  all  other  engines 
lue  proportionably  enfeebled  by  an  angmentiitibn  of 
power.    Were  we  for  example  to  increase  the  power  of 
tbe  common  capstane^  Tre  must  diminish  the  barrel  iu 
the  same  proportion,  supposing  the  bar  AB  not  to  ad- 
'mit  of  being  lengthened^  which  wilt  not  only  diminish 
its  strength,  bat  destroy  much  of  its  power  by  the  ad- 
ditional flexure  of  the  rope.— This  capstane  may  be 
easily  converted  into  a  crane,  by  giving  tbe  CMtquond 
Ikaml  a  horizontal  positioii,  >oid  substituting  a  winch 
instead  of  tbe  bar  AB.    T%e  superiority  of  such  a 
crane  above  the  comnton  ones  does  not  re^nize  to  be 
|winted  out }  but  it  has  this  additional  advantage,  that 
It  alloM  tbe  weight  to  stop  at  any  part  of  its  progress, 
^without  t^  aid  of  a  ratchet  wheel  ai(d  catch,  bMMtse 
'the  tvto  parts  of  the  rope  poll  on  the  contrary  sides  of 
the  barrel.   Hie  rope  indeed  which  cols  round  tbe 
larger  part  of  the  barrel  acts  with  a  larger  lever,  and 
eoosequently  >wth  greater  force  than  the  other ;  but  as 
this  excess  of  force  is  not  sufficient  to  overcome  the 
.  Action  of  the  machine,  the  weight  will  remain  sta- 
tionafy  in  any  part  of  its  path.    ^Afpeudue  Ut  Ftrgu- 
totCi  Lectures^  vol.  ii.). 

369.  The  principle  00  which  die  preceding  capstana 
'  is  constructed,  might  be  applied  with  great  advantage 

when  two  separate  axles  AC,  BD  are  driven  by  means 
of  the  winch  H  and  the  wfaeels  B  and  A.  It  is  evi- 
dent that  when  tbe  winch  is  turned  round  in  one  di- 
rection, the  rope  R  is  unwinded  firom  tbe  axle  BD ; 
the  vheel  B  drives  the  wheel  A,  so  that  the  axle  AC 
moves  in  a  direction  o^site  to  that  of  BD,  and  the 
rope  is  coiled  round  the  ajde  AC.  If  the  wheels  A,  B 
>rc  of  the  same  dianseter  and  the  same  number  of  teeth, 
die  weight  AV  will  he  stationary,  as  the  rope  winded 
ahout  one  axle  will  be  always  equal  to  what  is  nnwiod- 
ed  from  the  other.  If  die  wheels  have  different  diame- 
ters, or  different  numbers  of  teeth,  the  quantity  of  rope 
wound  round  the  one  axle  wilt  exceed  what  is  un- 
wound fnm  the  other,  and  the  wei^^t  wilL  be 
raised. 

Cha».  in.  On  ike  Nature  tf  Friction  and  the  Method 
of  diminitAi/tff  its  effect*  in  Machinery;  and  on  the 
SiguHtff  of  Ropes* 

370.  The  friction  generated  in  the  communicating 
puts  of  machinery,  opposes  such  a  resistance  to  the  im- 
pelling power,  and  is  so  injurious  to  the  madhine  itself, 
that  an  acquaintance  with  die  nature  and  effects  of  this 
retarding  fiirce,  and  with  tbe  method  of  diminiBbing  its 
effects  on  machinery,  is  of  infinite  importance  to  the 
practical  mechanic. 
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371.  The  subject  of  friction  has  been  examined  at  Prtetiet 
great  length  by  Amontons,  Bolfinger,  Parent,  £uter,MechaBi( 
■and  Bossut,  and  has  lately  occupied  the  attention  of  '"  »  - 
Otn*  ingenious  countryman  Mr  Vinoe  of  Cambridge. 

He  found  that  the  friction  of  hard  bodies  in  mo- Remit  of 
tion  is  an  nnifbrmly  retarding  ftrce,  and  that  tbe  Vince*s « 
quantity  of  fndton  coosidexcd  as  eqoivalait  to  a  wei{^t  P"*""" 

drawing  the  body  badtwards  is  equal  to  M^^-^^, 

where  M  is  the  moving  force  expressed  by  its  weight,. 
W  the  weight  of  the  body  upon  tbe  horizontal  plane, 
S  the  space  throu^  which  the  moving  force  or  weight 
descended  in  the  time  t,  and  j=i6A07  ^  force 
of  gravi^.  Mr  Vince  also  found  that  the  quantity  of 
fidctimi  uoreases  in  a  less  ratio  than  tbe  quantity  of 
natter  or  weight  of  tbe  body,  and  that  tbe  friction  of 
a  body  docs  not  continue  tbe  sane  when  it  has  dif- 
ilBrent  snr&oes  n^piied  to  the  plane  on  which  it 
moves,  bat  that  the  smallest  surfiues  will  have  the 
least  firictiMi. 

yj2m  Notwithstanding  the  attempts  of  preceding 
'phnosopbers  to  nnfiild  the  nature  of  finction,  it  was 
reserved  for  the  celebrated  Coulomb  to  snrmount  die  £:q»ri- 
difficulties  which  are  inseparable  from  such  an  in- menu  of 
veatigation,  and  to  give  an  accurate  and  satis&ctory  ^^'^'^^^ 
view  of  this  difficult  branch  of  mechanical  philoso- 
■phy.  By  employing  large  bodies  and  conducting  his 
experiments  on  a  large  scale,  he  has  corrected  several 
errors  which  arose  from  the  limited  experiments  of 
others ;  he  has  brought  to  light  many  new  and  strike 
ing  phenomena,  and  ctmlurmed  others  which  were  bi- 
thetto  but  partially  established.  As  it  would  be  fbrrign 
to  the  nature  of  this  wocfc  to  ioUow  this  ingenious  pu- 
loBopher  through  his  numerons  and  varied  experiment!, 
we  shall  only  present  the  render  with  tbe  intcresthg  re- 
sults to  iriiioh  they  led. 

I.  He  friction,  of  homogeneous  bodies,  or  bodies  of 
the  same  kind,  moving  upon  one  another,  is  generally 
supposed  to  be  greater  tban  that  of  heterogeneous  Ikv 
dies ;  but  Coulomb  has  shewn  that  there  are  exceptions 
to  dus  rule.    He  found,  for  example,  that  tbe  fnction 

of  oak  upon  oak  was  equal  to  ^  tbe  fi»ce  of  ptes- 
sion  \  the  friction  of  pine  against  pine  — — o*  thai 


of  o^  against  foa 


^•5 


1.78' 

The  friction  of  oak  against 


copper  IMS    ^  ,  and  dint  of  oak  against  inn  nenrly 

the  same. 

2.  It  was  f^nerally  suHmaed,  diat  in  the  case  of 
wood,  tbe  friction  is  greatest  when  tbe  bodies  are  drag- 
ged contrary  to  tbe  course  of  their  fibres }  but  Coulomb 
has  diewn  that  the  friction  is  in  this  case  sometimes 
the  smallest.   When  the  bodies  moved  in  the  direetion 

of  their  fibres,  tbe  friction  was of  ' tbe  force  with 

2.34 

which  they  were  pressed  ,  together ;  but  when  tbe  mo- 
tion was  contraiy  to  the  conrses  of  the  frbres,  the  fric- 
tion was  only  — 

3.  The  longer  the  ruhhing  sur^nces  rematn  in  contact^ 
the  greater  it  their  Jriction, — Wboi  wood  was  moved 

raou- 
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■cdkniet-finctMHi  vna  mereued  by  kuuyiag  nu&ces  in  oao- 
■'  tact  far  a  few  seconds  and  WbBD  the  ttmcrwas  prdo^- 
ed  to  a^imnute,  the  fnctkn  isened  to  faare  readied  ita 
isitbest  IhntL  But  when  tiK  inotioQ  was  contmj  to 
tbe  cQoxse  the  fibres,  a  greater  tine  was  necessary  be- 
fore the  friction  AiriTed  at  its  -oMHciniam.  When  wood 
was  moved  upon  metal,  the  friction  did  not  attain  its 
till  the  surfaces  continued  in  contact  for  five 
Of  six  days ;  and  it  is  very  remarkable,  that  when 
wooden  snrfiiees  were  aoemted  with  tallow,  the  time 
veqvdstte  tat  ]m)dacing  the  greatest  quantity^  vi  'frietioa 
is  tneieased.  Tbe  increase  of  -friotion  whidi  is  gwe- 
nted  by  prdonging  tite  time  of  contact  is  so  great, 
that  a  body  weighing  1650  pounds  was  moved  with  a 
ione  of  64  pounds  when  first  laid  upon  its  oorrespond- 
mg  snrfiKe.  -Afker  having  remained  m  contact  far  the 
•pace  of  three  seconds,  itTS^nred  160  pounds  to  pat  it 
in  motion  j  and,  wh«i  Ae  time  was  {Hndonged  to  fix 
days,  it  could  scarcely  be  moved  with  a  force  -of  622 
pamds.  When  the  snrftees'of  melaltic  bodies  were 
moved  upon  one  another,  the  time  of  producing  a  maxi- 
mum of  friction  was  not  changed  by  tbe  interpoeition 
«f  olive  ml}  it  vras  increased,  however,  by  employing 
•wine's  grease  as  an  unguent,  and  was  prolonged  to  five 
•r  six  dm  by  besmearing  the  surfaces  with  tallow. 

4.  JWcfton  u  in  ^mral proportional  to  the  Jbrcewih 
nkich  the  rtiMittg  aurjacet  are  pressed  togetMr  f  andts, 
jhr  the  most  part^eqwd  to  between  ^and^  of  that  Jmxe. 
*— In  0Td»  to  prove  tbe  first  part  of  this  proposition. 
Coulomb  employed  a  large  piece  of  wood,  whose  sur- 
&oe  coDtanied  three  square  fiwt,  and  loaded  it  suoces- 
flivdy  wkfa  74  pounds,  874  pounds,  and  2474  pounds. 

In  tkese  cases  tbe  finction  was  suceesuvely  -^-^ 
-^(^tbefisceofpressioB;  ■odwhmakss'sur&ceand 
•tter  wrig^  wen  used,  tbe  firietiaii  was 

— — .    Similar  results  were  obtained  in  all  CoulomVs 

expmmenta,  even  wheo  metallic  snrfisces  were  «mpk)y- 
ed.  Tbe  second  part  of  the  proposition  has  also  been 
cstablidKd  by  Coulomb.  He  found  that  the  greatest 
friction  is  engendered  vriien  oak  moves  upon  pine,  and 

that  it  amounts  to  of  the  force  of  pression  }  on 

liie  contrary,  iriten  iron  moves  upon  brass,  the  least 
fiictioni  is  pndaeed,  maA  it  amoonts  to  ^  of  the  fbree  of 
pression. 

5.  J^rte<ibf>  it  m  general  not  increased  by  augmenting 
the  rubbmg  surfaces. — ^Wben  a  superficies  of  three 
ftet  aqnare  was  empl^ed,  the  friction,  with  difiercnt 

veuiita,  was  —x  at  a  medium ;  hut  when  a  small 

2.2B 

was  ttsedf-tbe  friction  instead  of  being  greater,  aa 

Might  have  been  expected,  was  only  — . 

4*39 

aetiwi  £•    6*  FrKtwn  fi>r  the  most  part  is  not  augmented  by  an 
fj'V'*    tneretise  of  veacily.  In  some  cases,  it  is  dunimsAed  by 
t*Sc«e^  flw  ai/gmentation  of  celerity. — M.  Coulomb  found,  that 
wbeo  wood  morod  upon  wood  in  tbe  direction  of  the 
fibres,  the  friction  was  a  constant  quantity,  however 
mncJk  the  Telodty  was  varied^  hut  that  when  the  sur- 


jaeeswere  veiy  small  in'fesy<t«to'  lhe»fiine<«nth'irhidi  B^scImsI 
they 'Were  pressed,  the  frietton  was  dimmished  by  mig'  y*"*^**^ 
mentsn/t  the  rapidity :  the  frictiMi,«n  the  oontfaiy,  was  ^  '  ~ 
ioeveaseil  when  tbe  surfaces  were  yevy  large  when  com- 
pared with 'the  force  of  ;^ressioD.  When  the  wood  was 
moved  contmry  to  the  direction  of  its  fibres,  the  fric- 
ticm  in  every  case  remuoed  the  same.  If  wood  be 
moved  upon  metals,  the  friction  is  greatly  increased  by 
an  increase  of  velocity }  and  when  metals  move  upon 
wood  besmeared  with  tallow,  the  frictim  is  still  aug- 
mented by  adding  to  the  velocity.  When  metals  move 
upon  metals,  the  niction  is  always  a-censtaot  quanti^  } 
hut  when  hiterogeneoos  substances  are  employed  ^riuch 
are  not  bedaubed  with  tallow,  the  friction  is  so^ooviap 
sed  with  the  velocity,  as  to  fwm  oo  aridineticat  pi^ 
gressiou  wheo  ibe  velocities  form  a  geometrical  ene. 

7.  The  friction  of  loaded  cinders  rolling  upon  a  Ao^ 
ritiimtalpiatteiism.tkedere^raiio^theirwe^^iUyam^ 
the  inverse  ratio  of  tkar  dUaneters.  In-ConkmiVe 
periments,  the  friction  of  cylinders  of  gnaiacum  wood, 
which  were  two  inches  in  diameter,  and  were  loaded  with 
zooo  pounds,  was  1%  pounds  or  ^  of  the  force  of  pres- 
sion. In  cylinders  of  elm,  the  friction  was  greater  by  j-, 
and  was  scarcely  dimiuished  by  the  interposition  of  taliow. 

375.  From  a  vmiiety  of  experiments  on  the  friction 
of  the  axes  of  pulleys,  Coulomb  obtained  the  following 
results.— When  an  iron  axle  moved  in  a  Imss  bow 
tbe  frictimi  was  ^  of  tbe  prcBsiwi  but  when  the  bndi 
was  beuneaied  with  very  dean  tallow,  the  friction  was 
only  W  9  when  swine^s  grease  was  interposed,  the  fric- 
tion amomited  to  j  and  when  olive  oil  was  enipl^* 
ed  as  an  unguent,  the  friction  was  never  less  than  \ 
or  When  the  axis  was  of  green  oak,  and  tbe  bush 

of  guaiacum  wood,  the  friction  was  ^  when  tallow 
was  interposed  ;  but  when  the  tallow  was  removed,  so  ' 
that  a  SDiall  quantity  only  covered  the  surface,  the  fric- 
tion was  increased  to  -rt-  When  the  bosh  was  made 
of  elm,  the  friction  was  in  similar  circnmstances  vA- 
Vv,  which  is  tbe  least  of  all.  If  the  axis  be  made  of 
box,  and  the  bush  of  guaiacam  wood,  the  friction  will 
be  and  tV>  circumstances  being  die  saOM  at  befmre. 
If  the  axle  be  of  boxwood,  jmd  the  .busbof  dm,  tiw 
friction  will  be  and  ^  ;  and  if  tbe  axle  be  oi  inm 
and  the  bush  of  ^n,  the  firictimi  will  he  ,V  ^^"^ 
of  pression. 

374.  Having  thus  considered  the  nature  undents  ofHedtodof. 
friction,  we  shall  now  attend  to  the  method  of  lessening  [^SSs* 
the  resistance  which  it  opposes  to  the  motion  of  ^j^-^f  frtgtlMh 
chines.    Tbe  most  efficacious  mode  of  accomplishing 
this  is  to  convert  that  species  of  friction  which  arises 
from  one  body  being  dragged  over  another,  into  that 
which  is  occasioned  b^  one  body  rolling  upon  another. 
As  this  will  always  diminish  the  resistance,  it  may  be 
easily  effected  by  applying  wheels  or  rollers  to  the  soi:^ 
kets  or  budws  which  sustain  the  gudgeons  of  large 
wheels,  and  tim  axles  of  wheel  carriages.  CasMus 
seems  to  have  been  the  first  who  rtcommmded  this 
paratus.  It  was  aftecwards-mentioaed  liTStnrimttsand'^*^**^* 
Wolfius }  but  was  not  used  in  practice  till  Sully  applied  "^'^ 
it  to  clocks  in  tbe  year  1716,  and  Mondran  to  cranes 
in  1725.    Notwithstanding  these  solitary  attempts  to 
introduce  firiction  wheels,  they  seem  to  have  attract- 
ed Uttle  notice  till  the  celebrated  Euler  exaoamed 
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Pnetleal  and  explained,  >ritb  his  usual  accnncy,  tJieir  nature  and 
MechatiicB.  advaotages.    The  diameter  of  tbe  gudgeoos  and  pivots 
'  *  V  '  ■'  sJiQui^  ^  made  as  sniall  aa  ttie  weight  of  tbe  wheel  and 
the  impelling  force  will  penniL    The  gudgeons  should 
rest  upon  wheels  as  large  as  circumstances  will  allow, 
having  their  axes  as  near  each  other  aa  possible,  but  no 
thicker  than  what  is  alwolutely  necessary  to  sustain  the 
superincumbent  weight.    When  these  precantinks  arc 
properly  attended  to,  the  resistance  which  arises  from  the 
friction  of  tbe  sudgeon,  &c.  will  be  extreniely  trifling. 
Friction        3^ j.  The  «iect8  of  friction  may  likewise  id  sooit 
measure  be  removed  by  a  jodicions  a^lication  of  the 
•  jwikriotu'  ■'op^'^ioK  powetf  and  by  pn^ortioning  the  size  of  the 
ifipliMticm  fiictioit  i^eels  to  the  pressure  which  they  severalty  sus- 
of  the  im-  tain.    If  we  sui^ioae,  for  example,  that  tbe  weight  of  a 
wheel,  whose  inm  gudgeoiu  more  in  boshes  of  brass,  is 
f"'*'-       xoo  pounds}  then  tbe  tnction  arising  from  both  its 
gudgeons  will  be  equivalent  to  25  pounds.    If  we  sup- 
pose, also,  that  n  force  equal  to  40  pounds  is  employed 
to  impel  the  wheel,  and  acts  in  the  direction  of  gravi- 
ty, as  in  the  cases  of  overshot  wheels,  the  pressure  of 
toe  gudgeons  upon  their  supports  will  then  be  140 
pounds  and  the  friction  35  pounds.    But  if  the  force 
of  40  pounds  could  be  applied  in  such  a  manner  as  to 
act  in  direct  opposition  to  the  wbeePs  weight,  the  pres- 
sure of  the  gudgeons  upon  their  supports  would  be 
xocv— 40,  OS  60  poundS)   and  the  mction  only  15 
pounds.    It  is  impossible,  indeed,  to  make  the  moving 
force  act  in  direct  oppoeition  to  tbe  gravity  of  the 
wheel,  in  the  case  of  water  mills.}  and  it  is  ol^n  im- 
practicable for  the  engineer  to  apply  the  impelling 
power  but  in  a  given  way :  bat  then  are  many  cases 
in  which  the  moving  force  may  be  so  exerted,  as  at 
least  not  to  increase  the  friction  which  arises  from  tbe 
wheel's  weight. 

376.  When  tbe  moving  force  is  not  exerted  in  a  per- 
.  pendlcnlar  direction,  but  obliqaely  as  in  undershot  wheels, 
the  gudgeon  will  press  with  greater  force  on  one  |>art  of 
the  socket  than  on  any  other  part.  This  point  wilt  evi- 
dently be  on  the  side  of  the  bush  opposite  to  that  where 
the  power  is  applied  \  and  its  distance  from  the  lowest 
point  of  tbe  socket,  which  is  supposed  circular  and  con- 
centric mth  the  gudgeon,  being  called     we  shall  have 

Tang.  K  =r  tbat  is,  the  tangent  of  the  arch  con- 
tained between  tbe  point  of  greatest  pressure  and  the 
lowest  part  of  tbe  bush,  Is  equal  to  the  sum  of  all  the 
horizontal  forces,  divided  by  tbe  sum  of  all  the  vertical 
forces  and  the  weight  of  tbe  wheel,  H  representing  the 
former,  and  V  the  latter  quantities.  Tbe  point  of 
greatest  pressure  being  thus  determined,  tbe  gudgeon 
must  be  supported  at  that  part  by  the  largest  friction 
wheel,  in  order  to  equalize  the  iriction  upon  their  axles. 

The  application  of  these  general  principles  to  parti- 
cular cases  is  so  simple  as  not  to  require  any  Illustration. 
To  aid  the  conceptions,  however,  of  the  practical  me- 
chanic, we  may  mention  two  cases  in  which*  friction 
wheels  have  been  successfully  employed. 
rUte       377.  Mr  Gottlieb,  the  ■  constructor  of  a  new  crane, 
has  received  a  patent  for  what  he  calls  an  anti-attrition 
'    axle-tree,  the  beneficial  effects  of  which  he  lias  ascer- 
tained by  a  variety  of  trials.  It  consists  of  a  steel  roller 
R  about  fimr  or  six  inches  long,  which  turns  within  a 
groove  cut  in  the  inferior  part  of  tbe  axle-tree  C  which 
jruns  in  the  nave  AB  of  the  wheel.   AYhen  the  wbccl- 
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carnages  are  at  rest,  Mr  Gottlieb  has  given  tbe  frictioa  Prac 
wheel  its  proper  position  j  but  it  is  evident  tbat  the  BCech 
point  of  greaUtt  pressure  will  change  when  they  are 
put  in  motion,  and  will  be  nearer  tbe  front  of  the  car- 
riage.  This  point,  however,  will  vary  with  tbe  weight 
of  the  load  -,  but  it  is  suiBciently  obvious  tbat  the  fric- 
tion coUer  should  be  at  a  little  ustance  from  the  lowest 
point  of  tbe  axle-tree. 

378.  Mr  Gamett  of  Bristol  bas  applied  friction  rollers 
in  a  different  manner,  which  does  not,  like  the  prece* 
ding  method,  weaken  tbe  axle-tree.  Instead  of  fixing 
them  in  the  irui  pait  of  tbe  axle,  be  leaves  a  space  be- 
tween tbe  nave  and  the  axis  to  he  filled  mth  equal  rol- 
lers almost  touching  each  other.  A  sectioii  of  this  F%. ; 
ai4Mratus  js  represented  in  figt  7.  when  ABCD  is  tha 
metallic  ring  inserted  in  the  nave  oi  the  wlicel.  The 
axle-tree  is  reansented  at  E,  placed  between  the  iric- 
tion roUeia  I,  I,  I,  made  of  metal,  and  having  their  axes 
inserted  into  a  circle  of  brass  which  passes  through  their 
centres.  Tbe  circles  are  rivetted  together  by  means  of 
bolts  passing  between  the  rollers,  in  order  to  keep  them 
separate  and  parallel. 

379.  As  it  ajqiears  frmn  the  experiments  of  Coulomb, 
that  tbe  least  friction  is  generated  when  polished  inm 
moves  upon  Inass,  the  gudgeons  and  pivots  of  wheelsy 
and  the  axles  of  friction  rollen,  should  all  be  made  of 
pdisbed  icon ;  and  the  bushes  in  which  these  godgeoas 
move,  and  the  friction  wheels,  sboidd  be  fiuroiiM  of  g9r 
lished  brass. 

380.  When  evcrv  mechanical  oootrivance  has  been 
ad^tcd  f«r  diminiaiiing  tbe  obstruction  which  arises 
from  tbe  attrition  of  the  commnnicatiog  parts,  it  may 
be  BtiU  farther  removed  by  the  judicious  application  m 
unguents.  I1ie  most  proper  for  this  purpose  arc  swine's 
grease  and  tallow  when  die  surfaces  are  made  of  wood, 
and  oil  when  they  are  of  metal.  When  tbe  force  with 
which  the  surfaces  are  pressed  together  is  very  great, 
tallow  will  diminish  the  friction  more  than  swineV 
grease.  W'ben  tbe  wooden  surfaces  are  very  small,  un- 
guents will  lessen  their  friction  a  little,  but  it  will  he 
greatly  diminished  if  wood  moves  upon  metal  greased 
with  tallow.  If  the  velocities,  however,  arc  increased, 
or  the  unguent  not  often  enough  renewed,  in  both  these 
cases,  but  particularly  in  tbe  last,  tbe  unguent  will  he 
mere  injurious  than  useful.  The  best  mode  of  andying 
it,  is  to  cover  the  robbing  surfaces  with  as  thin  a  stra- 
torn  as  possible,  for  the  friction  will  then  be  a  constant 
quantity,  and  will  not  be  increased  by  an  angmentatioa 
of  velocity. 

381 .  In  small  works  of  wood,  tbe  interposition  of  the 
powder  of  black  lead  has  been  found  very  useful  in  rC' 
lieving  tbe  motion.  The  ropes  of  pulleys  should  be 
rubbed  with  tallow,  and  whenever  the  screw  is  used* 
the  sqtuu-e  threads  should  be  preferred.**  Jjytemdix  to 
Ferguson^s  LectureSf  voL  iL 

382.  When  ropes  pass  over  cylinders  or  pulleys,  aOa  tl 
considerable  force  is  necessary  to  brad  them  into  the  R*^'] 
form  of  the  circumference  round  which  they  are  coiled.  ***** 
Tbe  force  which  is  necessary  to  overcome  this  resiftMioe 

is  called  tlic  Mtijhes$  or  rigidity  of  the  ropes,   This  im- 
pcfftant  snbj(.'ct  was  first  examined  bv  Aowntons,  *  who*  M 
contrived  an  ingenious  apparatus  for  ascertaining  the '^'"'^ 
rigidity  of  ropes.    His  cxpt-rimcntK  were  repeated  and^ 
vroiifirmcd  in  part  by  subsequent  philosophers,  but  par- 
ticularly by  M.  Coulomb,  who  bas  investigated  the  snli- 
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prtrtiod  J**^*  men  ewe  an<l  flnceeu  Iban  uij  of  his  ^«de* 
Mfr-hf^if*  ccMora.  Hia  experiments  were  made  both  with  tlie  ap- 
h^y— '  paratus  of  Amontons,  and  with  one  of  bis  own  invcn- 
tion ;  and  as  there  was  no  great  discrepancy  in  the  re- 
mha,  be  was  ^athorised  to  place  more  confidence  in  bis 
ezperiinents.  The  limits  of  this  article  witl  not  per- 
mit 09  to  gire'an  account  of  the  manner  in  which  the 
experiments  were  conducted,  or  even  to  give  a  detmtled 
view  of  theTaiioos  conclusions  which  were  obtained.  Wo 
can  only  present  the  reader  with  some  of  those  leadiag 
mults  which  may  he  Dseful  in  the  constroction  of  ma- 
eluiierr. 

I.  llie  rigidi^  of  rofcs  increases,  the  more  that  the 
fibres  of  which  they  are  composed  are  twisted. 

3.  The  rigidity  of  ropes  increases  in  the  dopUcate 
imtie  of  their  diameters.  Aecording  to  AmoatoAs  and 
DMagnliers,  the  riridity  increases  ia  the  umple  ratio  of 
the  diameters  of  tlie  ropes  j  but  Uiis  ^bably  arose 
from  the  flexibility  of  the  ropes  which  they  employed  : 
for  Desaguliers  remarks,  that  when  he  used  a  rope  whose 
diameter  was  half  an  inch,  its  rigidity  was  increased  in 
a  greater  proportion  ;  so  that  it  is  probable  that  if  they 
had  employed  ropes  from  two  to  four  inches  in  diameter, 
like  those  used  by  Coulomb,  they  would  have  obtaioed 
similar  results.    (See  9.) 

-  3.  The  rigidity  of  ropes  is  in  the  umide  ftnd  direct 
ratio  of  their  tenuon. 

4.  The  rigidity  of  ro^  is  in  the  inverse  ratio  of 
•Hit  diameters  of  (be  cylinders  round  which  they  are 
coiled. 

^.  In  ^eral,  the  rigidity  of  ropes  is  directly  as 
Aeu-  tensions  and  the  s^nares  of  their  Aanwters,  and  in- 
TOsely  as  the  diMneten  of  the  cyUnders  round  which 
they  are  wound, 

6.  The  rigidity  of  ropes  increases  so  little  with  the 
velocity  of  ue  machine,  that  it  need  not  be  taken  into 
the  account  when  computiog  the  effects  of  machines. 

7.  The  rigidity  of  small  ropes  is  diminished  wben  pe- 
netrated with  roeisture  ;  but  wben  the  ropes  are  thick, 
their  nudity  is  increased. 

8.  The  rigidity  of  ropes  is  increased  and  tbeir  strength 
diminished  wben  Uiey  are  covered  with  {Htcb }  but  when 
lopes  of  this  kind  are  alternately  immersed  in  the  sea 
•and  exposed  to  the  air,  they  last  toa^r  than  wben  they 
•re  not  pitched.^ — ^Tbis  increase  of  nudity,  however,  is 
not  so  perceptiUe  in  small  ropes  as  m  time  which  are 
^etty  thick. 

The  rigidity  of  corered  ivUh  pitdi  is  a  sixth 
part  greater  during  fr«t  than  in  the  miimle  of  summer, 
-but  ^is  increase  ^ rigidity  does  not  follow  the  ratio  of 
their  tensions. 

10.  Hie  resistance  to  be  overcome  in  bending  a  rope 
over  a  policy  <Hr  cylinder  may  be  represented  by  a  tor- 

-Kola composed  of  two  terms.   Hie  first  term  —is a 

constant  quantity  independent  of  tension,  a  being  a 
'constant  quantity  determined  liy  experiment,  D*  a 
power  of  the  diameter  D  of  the  rope,  and  r  the  radius 
of  the  pulley  or  cylinder  romid  which  the  rope  ia  coil- 
fid.    The  second  term  of  the  formula  ia  T  x   * 

r 

where  T  is  the  Icoaion  of  the  rope,  6  a  omstant  quanti- 
ty, and       and  r  the  same  as  before.  Hence  the  coan- 


Ilf 

plete  formula  is  e£!+Tx  x  «  +  T 

The  exponent  n  of  the  quantity  D  diminishes  with  the 
flexibility  of  the  rope,  but  is  generally  equal  to  1.7  or 
1.8  i  or,  as  in  N'*"  2.-  the  rigidity  is  nearly  in  the  dapU- 
cate  fatio  of  the  diameter  the  rope.  When  the  cord 
ia  much  used,  its  flexibility  is  increased,  and  n  beccmes 
equal  to  x.5  or  1.4. 

Chat.  IV.  On  the  Nature  and  Advantage*  of  Fiu 

^83.  A  FLT,  in  mechanics,  is&he^wheel  or  cylinder 
which  moves  rapidly  upon  its  axis,  and  ia  applied  to 
machines  for  the  purpose  of  rendering  uniform  a  desul- 
tory or  reciprocating  motion,  arising  either  from  the 
nature  of  the  machinery,  firom  an  inequality  in  the 
resistance  to  be  overcome,  or  from  an  irregular  applica* 
tlon  of  the  impelling  power.    When  the  first  mover  i» 
inammate,aswind,water,andsteam,  an  inequality  of  force 
obviously  arises  fitun  a  variation  in  the  veloci^of the  wind, 
from  an  increase  or  decrease  of  water  occasioned  \ty 
sodden  rains,  or  from  an  augmentation  or  diminntion  of 
the  steam  in  the  b<uler,  prooticed  by  a  variation  in  the 
beat  of  the  furnace  }  and  accordingly  various  methods 
have  been  adopted  for  regulating  the  action  of  these 
variable  powers.    The  same  inequality  of  force  obtains 
when  machines  are  moved  by  horses  or  meo.  Every 
animal  exerts  its  greatest  strength  when  first  set  to  work. 
After  pulling  for  some  time,  its  strength  will  be  impair- 
ed }  and  when  the  resistance  is  great,  it  will  take  fre- 
quent though  short  relaxations,  and  then  commence 
its  labour  with  renovated  vigour.    These  intnvals  of 
rest  and  vigoroua  exertion  must  always  produce  a  varia- 
tion in  the  velocity  of  the  machine,  which  ought  parti- 
cularly to  be  avoided,  as  being  detrimental  to  the  com- 
municating parts  as  well  as  the  performance  of  the  ma- 
chine, and  injurious  to  the  animal  which  is  em^oycd  to 
draw  it.    But  if  a  fly,  consisting  either  of  cross  bars,  or 
a  massy  circular  rim,  be  connet^Hed  with  the  machineiy, 
all  these  inconveniences  will  be  removed.  ,  Aa  every  fly 
wheel  must  revolve  with  great  rapidity,  the  momen- 
tum of  its  circumference  must-  be  very  considerable,  and 
willconsequentlyresist  every  attempt  either  to  accelerate 
or  retard  its  motion.  .When  the  machine  therefore  has 
been  put  in  motion,  the  fly  wheel  will  be  whirling  with 
.an  uniform  celerity,  and  with  a  force  capable  of  con- 
tinuing that  celerity  when  tbere  is  any  relaxation  in  the 
impelling  power.    After  a  abort  rest  the  animal  renem 
his  efforts  \  but  the  machine  is  now  moving  with  its  for- 
mer velocity,  and  these  &esh  efforts  will  have  a  tendency 
to  increase  Uiat  velodty.   The  fly,  however,  now  acta 
as  a  resisting  power,  receives  the  greatest  part  of  the 
superfluous  motion,  and  causes  the  machinery  to  preservs 
its  original  celerity.    In  this  way  the  fiy  secures  to  the 
engine  an  unifoi-m  motion,  whetber  the  aaimal  takes 
occasional  relaxations  or  exerts  bis  fttfce  with  redoubled 
ardour. 

384.  We  have  already  observed  that  a  desultory  or 
variable  motion  frequently  arises  from  the  intM^ualtty  of 
the  resistance,  or  work  to  be  performed.  Tbis  is  particu- 
larly manifest  in  thrashing  nulls,  on  a  small  scale,  which 
an  driven  by  water.  V%en  the  com  is  laid  unequaUy 
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niiiM ^  fee<Umf  Bknrd,  w  that  tm-md  m  taken  in  by 
Miiiili^iniilBii  flolfed-  rtima,  ^  inomne  of  resUtance  imumlj; 
<i<   w     ■aflhott  thw  mMihinwyt  Md-Cwywininatw  * denltoiy.flr 
imgular  motkm  erm  to.  the  water  iriwel  or  first  morcr.. 
TbU  variatioa  in-  the  Tsloci^  of  the  impelUsg  pcnm 
be  digtinctly  perceived  by.  the  ear  in  a  cwm  even' 
ing  when  the  machine,  is  at  work.   The  best  method.  o£ 
correcting  these  irregolarities  is  to  employ  a  fly  wheel, 
which  will  reguUte  the  motion  of  the  mAchine  when 
the  resistance  ia  either  augmented  or  diminisbed.  In 
machines  built  upon  a  large  scale  there  is  no  necenity 
for  the  interposition  of  a  fly,  as  the  mertut  of  the  ma- 
chinery supplies  its  place,  and  resists  every  chan^  of 
lootion  that  may  be  generated  by  an  unequal  admission 
of  the  com,  . 

385.  A  variation  in  the  velocity  of  engines  arises  also 
from  the  nature  of  the  machinery.  Let  us  suppose  that  a 
veight  of  1000  pounds  is  to  be  raised  from  the  bottom 
of  a  well  50  feet,  meam  of  a  bucket  attached  to  an 
iron  chain  which  winds  round  a  barrel  or  cyUndert  and 
that  every  foot  length  of  this  chain  weighs  two  pounds. 
It  ia  evident  that  the  resistance  to  be  overcome  in  the 
first  moment  is  1000  pounds  added  to  50  pounds  the 
weight  of  tills  chain,  and  that  this  resistance  diminishes 
gradually  as  the  chain  coils  round  the  cylinder,  tilt  it 
13  only  1000  pounds  when  the  chain  is  completely 
woundup.  The  resistance  therefore  decreases  from  1050 
to  IC300  ponnds',  and  if  the  impelling  power  ia  inanimate, 
the  velocity  of  the  bucket  wul  ^dually  increase^  but 
if  an  animal  is  employed,  it  will  generally  proportion 
its  action  to  the  resisting  load,  and  must  therefore  pnU 
with  a  greater  or  less  force  accordingasthe  bucket  is  near 
the  bottom  or  top  of  the  well.  In  this  case,  howev^, 
the  assistance  of  a  fly  may  be  dispensed  wftb,  becwue 
the  resistance  diuiimsbes  uniformly,  and  may  bis  render- 
ed^ ootfstant  by  making  the  'barrel  e<mica),  so  that  the 
cham  may  wind  apon  the  part  nearest  the  vertex  at  the 
4!ominenceinent  of  the  motion,  the  diameter  nt  the  bar- 
re?  gradually  increasing  as  the  weight  diminishes.  In 
this  way  the  variable  resistance  will  be  equalized  much 
better  than  by  the  applicatitm  of  a  fly  wheel,  for  the 
fly  having  no  motion  of  its  own  must  necessarily  waste 
the  impelling  power. 

386.  Having  thus  ^nted  out  the  chief  causes  of 
'^/ariation  in  the  velocity  of  machines,  aad  the  method 
of  rendering  it  uniform  by  the  intervention  of  ft^ 
wheels,  the  utility,  and  in  some  instances  the  necessi- 
ty, of  this  piece  of  mechanism,  may  be  more  obviously 
illustrated  by  shewing  the  propriety  of  their  a{^catioa 
in  particular  cases. 

*  See  387'  In  tiie  descr^tton  of  Vanloue*»  pile  engine*, 

7*art  III.  the  reader  will  observe  a  strUcing  instance  of  tho 
<ccxxix  ^  wheels.   The  ram  Q  it  raised  between 

•Iti.  gttidies  o  A  by  means  of  horses  acting  against  the 
*^  '  levers  8,  S ;  but  as  soon  as  the  ram  is  elevated  to 
the  top  of  the  guides,  and  discharged  from  the  fol- 
lower G,  the  resistance  against  which  the  horses  have 
been  exerting  their  force  is  suddenly  removed,  and 
they  would  iustantaneously  tumble  down,  were  it  not 
for  the  fly  O.  This  fly  is  connected  with  the  drum  B 
by  means  of  the  trundle  X,  and  as  it  is  moving  wkh 


>  wgf  gwatfegee^  it  ng|iiM  m.  m/OamitniiSittMaei  to  rmUha 
tbft  action  of  Aa  hiiCTM,  tilLthe  lam  ia  agaimtahwi  vaHceliaaidfc 
bythaftUnrar.  <n  v 

388*  'Wbm  aacluneiT^  is  diivea  W  a.  sisglc-strefcia 
•team  enpne,  tbn*  ia-sncfa  aa  in«qiiaiity  in  the.  io^el^ 
Ung.poMv  that  ftr  two  or  throe  aeoands  it  does  not 
act  at  «U.  During  this  interval  of  inactivity  the  ma., 
ehineiy  woatd  naceasarily  stop,  were  it  not  impelled  by; 
»  massy  fly  wheel  of  a  great  diamoter,  revolvir^  with 
rapidity,  till  tho  moving  power  again  resumes  ita 


309.  If  the  moving  power  is  a  man  acting  with  % 
handle  or  mncb,  it  ia  subjoct  to  great  inequalities.  The 
greatest  fivoe  is  exited  when  the  man  pulls  the  bandit 
nparaiidf  fipom  the  height  of  hia  knee,  moA  he  acts  widi 
the  least  force  when  the  handle  being  in  a  verticaljpot' 
•ition  is  thmst  from  him  in  a-hoeiuMiial  direction.  The 
fore*  ia  again  inncaaBd  when  the  handle  ia  poshed 
domnracda  by  tho  man's  wei|^  aad  it  ia  diminished 
when-dM  handb  bong  at  ita  brweat  point  is  pulled  ti^ 
wards  him  hecteontally.  But  whni  a  fly  is  properiy 
coaneeted  with  the  machinery,  these  im^^iilar  oxer- 
tiras  are  equaliacd,  the  velocity  becooua  un^brm,  and 
the  load  is  niaad  with  an  oqii^e  aad  steady  ukk 
tion. 

39D.  In  many  cases,  where  the  impeliimg  farc*  is  al- 
tematety  augmented  and  diminished,  the  perforraance 
•of  the  machine  mi^  be  inereaaed  by  rendering  the  resis- 
tence  uneqnal,  and  aecommodating  it  to  the  ineqoalv 
ties  of  the  moving  power.  Or  nobison  observes  that 
"  there  are  tome  beftntifiil  specimens  of  this  kind  of 
adjustment  in  the  mechaniaro  of  aaimal  bodies." 

Besides  the  ntiJity  of  fly  wheels  as  n^atois-  of 
machinery,  they  have  been  emplo^  for  aeenmnlatiiig 
~  or  colieetmg  pwver.  If  motimi  a  GMnnmicated  to  » 
My  wheel  by  means  t£%  small  force,  and  if  this  force  is 
continued  ItU  the  w4beel  has  snqnired  a  great  velocity 
such  a  qaaatity  t£  motim  will  be  accumolated  in  ibi 
circnrnftreBoe,  aa  to  overcome  resistances  and  produce 
effects  which  could  'never  have  been  accompiisbed  by 
tbe  original  fiiree.  So  ^[teat  is  this  accumulation  of 
power }  that  a>  fore*  e^valent  to  20  pounds  applied 
for  the  apace  of  37  seconds  to  the  circumforence  of  a 
cylinder  20  fcet  lUameter,  which  weighs  4713  pounds, 
wouM,.  at  the  distance  of  one  foot  from  the  centre,  give 
an  hapidse  -to*  a  mnriuft  ball  equal  to  what  it  receivea 
firom  a  full  charge  of  gunpowder.  In  the  mace  of  six 
minates  and  k>  seconds,  the  same  «ffeot  wodd  be  pro- 
doeed  if  the  eyUndn  was  drvvea  hy  a  man  who  con- 
Aantly  exoftad  m  foroe  of  30  poimds  at  a  winch  Mie  £mC 
long  (d). 

391.  This  aocuBHlatim  «f  power  is  finely  azem- 
plificd  in  tbe  «A«^  Whan  the  tbow  whii^  contains 
tlie  stone  is  swun^  round  the  head  of  the  slutger,  the 
force  of  the  hand  is  oonttnnally  accunralating  in  tlw 
volvinf  stone,  till  it  is  discharged  with  a  degree  of  rapi- 
dity wnich  it  could  never  have  received  from  tbe  force 
of  the  hand  alone.  Tnien  a  stone  is  projected  from  the 
hand  itsd^  these  is  even  then  a  certain  degree  of  force 
■ccnmnlated,  though  the  stone  onW  moves  throngli  the 
mtfaof  a  dvclc.   If  wafixthnsftane  ina  cpeningat 
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(d)  This  has  been  demoaitnted  by  Air  Atwood. 


See  his  Tnatase  on  Bcctilineal  aad  Botatoiry  Motion. 
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fnrUcd  cxtmuty  of  s  pioce  of  wood  two  feet  long,  wmi  di»- 
UtrluHes.  cbar;*e  k  in  tfao  maul  tvmj,  there  wMl  be  •tore  force  ac- 
"  '  cnmulated  than  with  the  hand  alone,  for  the  stone  de- 
scribes a  larger  arch  in  the  same  tune,  and  nnist  there' 
San  be  pnuected  with  {pieater  force, 

391.  \Vtien  coins  or  medals  are  struck,  a  very  con- 
siderable acoomulation  of  power  is  neeesaary,  and  this  is 
effected  by  means  of  a  fly.  TIr  force  is  first  accnttm- 
lalod  in  weights  fixed  in  the  end  of  the  fly.  This  forcfe 
is  communicated  to  two  levers,  by  which  it  is  farther 
cwdeased }  and  from  these  tevns  it  is  trausmittfd  to  a 
screw,  by  which  it  suffers  a  second  condensation.  The 
stamp  is  then  impressed  on  the  coin  or  metal  by  means 
nf  this  force,  -wfaich  was  first  -Mcnraulated  by  tl|e  By, 
and  afterwards  anpnented  by  the  interrentum  of  two 
iMclumcal  powers. 

393.  Notwithstanding  the  great  -advantage  of  fly 
wlwels,  both  as  re^lators  of  machines  and  collectors 
«pf  power,  their  utility  wholly  depends  upon  the  position 
which  is  assigned  them  relative  to  the  impelled  and 
working  points  of  the  engine.  For  this  purpose 
no  particular  rules  can  be  laid  down,  as  their  positions 
depend  altogetheroo'thenature  of  the  machinery.  We 
may  observe  however,  in  general,  that  whea  fly  wheels 
are  eraployedtoregulate  machinery,  they  should  be  near 
tbe  impelUag  power;  and  when  used  to  accumulate 
iatot  in  tbe  working  point  they  should  not  be  far  distant 
^fimn  it*  In  hand*milU  for  grinding  com,  the  fly  is  for 
the  most  part  very  ii^jadiciousty  lixed  on  the  axis  to 
which  the  winch  is  attached  )  whereas  it  should  always 
4ie  fastened  to  the  n|mer  millstone  so  as  to  revolve  with 
the  same  n^idity.  In  the  fint  position  indeed  it  must 
equalize  tibe  varying  effwts  of  tbe  power  which  moves 
die  winch ;  but  when  it  is  attached  to  tbe  turning  mill- 
'tftone,  it  net  only  docs  this,  but  contnbutcs  very  effcc- 
toally  to  tbe  grinding  of  the  corn. 
Dvei^f^kai  39^.  A  new  kind  of  fly,  called  a  conical  pendulum 
'"^has  been  ingeoioosly  employed  by  Mr  Watt  for  procur- 
ing a  determinate  velocity  at  the  working  point  of  his 
stoun-vogine.  It  is.  represented  in  fig.  8.  where  AB  is 
a  Tertical  axis  moving  upon  pivots,  and  driven  by  means 
of  a  rope  P^ii^  &om  tbe  axis  of  ths  large  fly  over  the 
sheave  EF.  The  large  balls  M,  N  are  fixed  to  the 
rods  NG,  MH,  which  have  an  ansular  motion  jound 
and  are  connected  by  joints  Xt  G  and  H,  ^itli  the 
rods  CK,  HK  attached  to  the  extremity  of  the  lever  KL 
whose  eeatre  of  motion  is  L,  and  whose  other  extrenuty 
3i  coencGted  with  the  cock  which  admits  the  steam  into 
-die  cyfinder.  The  frames  CD  and  QR  prevent  tbe 
halls  frnm  receding  too  far  from  the  axis,  or  fiiom  ap- 
proa^ing  too  near  it.  Now  when  this  conical  pendn- 
lom  is  put  in  motion,  the  centrifugal  force  of  tbe  balls 
M,  N  -makes  them  recede  from  the  axis  AB.  In  con- 
sequence of  this  recess,  the  points  C,  H,  X.  are  depres- 
sed, and  the  other  extremity  of  the  lercr  is  raised ;  and 
the  cock  admits  a  certain  quantity  of  steam  into  the  cy- 
linder. When  tbe  velocity  of  the  fly  is  hy  any  means 
increased,  tbe  balls  recede  still  farther  from  the  axis,  the 
extremity  of  the  lever  is  raised  higher,  and  the  cock 
closes  a  uttle  and  diminishes  the  supply  of  steam.  From 
diis  diminution  in  the  impelling  power,  the  velocity  of 
the  fly  and  the  conical  pendulum  decreases,  and  the  balls 
resume  their  former  positioo.  In  this  way,  when  there  is 
nur  increase  or  diminutimi  in  the  vdocitv  >of  (he  flr. 
VouXULPaitL  4 
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die  cotresponding  increase  er  dimimrtwu  in  the  eentri^u-  pnt^tiral 
gal  fisrce  of  the  balls  raises  or  depremcs  tbe  arm  ef  the  McdMnirst 
lever,  admits  a  grcater  or  a  leas  tpMnttity  of  steam  into  the '  '"  « 
cylinder,  and  Testores  to  the  engine  its  former  velocity. 
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395.  In  the  ceostructiw  of  machines,  we  must  notiwly 
attend  to  the  form  and  mmber  of  theirparts,  but  also  to 
the  mode  by  which  diey  are  to  be  donnected.  It  would 
he  easy  to  shew,  did  the  limits  of  diis  article  pcmit  it^ 
Yhat,  iriiea  one  iriieel  impde  another,  the  in^Klling 
poWCT  will  semetiflocB  act  with  gieater  and  semetimrs 
widi  leas  iorw,  unless  the  tecUi  of  one  or  both  of  the 
w^Mels  be  paHs  of  a  cnrve  genemMd  after  dw  raHuer 
of  an  epit^Md  by  the  revolntton  of  one  circle  along  the 
convex  or  concave  side  of  another.  It  may  be  sufficient 
to  shew,  tbat,  when  one  wfaoel  impels  a«other  bytthe  ac- 
tion of  epicycloidal  tec4h,  their  motion  wiU  be  nrnform. 
Let  the  wheel  CD  drive  the  wheM  AB  by  means  of  the 
epicyotoidid  toMh  m  ^,  ft  j>,  0  r,  acting  upon  tbe  infinite-  ^S-  9* 
ly  snmH fins  or  siniidlcs  a^h^c;  and  let  tbe  epicycloids 
mp,  Rtf,  Sec  be  generated  by  the  rircmnference  of  the 
wheel  AB,  noting  upon  the  cenvoK  tErcttmference  of 

die  wheel  CD.  From  the  formation  of  tlie  epicycloid 
it  is  obvious  that  the  aM^  a  6  is  eqnal  to  m  n,  and  the 
arch  oc  to  nto;  fordnfu^  thefwmatioB  of  tbe  part  nb 
of  the  e^ydoid  n  q,  erery  pmnt  of  the  arch  ab  is  ap- 
plied to  every  point  «f  ibe  aroh  m  «r,  and  the  same  hap- 
pens during  the  formadM  of  tKe  part  co  of  the  epicy- 
clmd  or.  Let  us  now  soppese  that  ^  toodi  M/t  be- 
gins to  act  on  the  pin  «,  w>d  that  c  are  soccesrive 
positions  of  tbe  pin  a  after  a  oratain  dme ;  then,  n  ^ , 
0  r  will  be  tbe  positions  of  die  teodi  m  p  after  tbe  same 
time  *,  bat  a  &=ftt  n  and  ac=mo,  therefbte  the  wheeh 
AB,  CD,  -when  the  arch  is  driven  by  epicycloidal 
teeth,  move  throngh  equal  spaces  in  eqml  times,  that 
it),  the  force  of  the  wheel  CD,  Ml  Ok  vdodty  of  the 
-wheel  AB,  are  always  unifonn. 

396.  In  illiBtratipg  tbe  apfrficstion  of  this  property 
of  the  epicychud,  which  was  discovned  by  Olans  Roe- 
mer  the  celebrated  Danish  astronomer,  we  shidl  call  the 
small  wheel  the  pmt^  and  its  teeth  the  kaves  of  tbe 
pinion.  The  line -which.  Joins  the  eeinre  of  the  wheel 
and  pinion  is  called  the  Une  eeMire*.  There  are  three 
Ji^ent  mys  in  which  tbe  toeth  of  one  iriieel  mar 
drive  uodwr,  and  each  of  dicK  nodea  of  action  re- 
^nires  a  dUhrent  farm  Car  tbe  tectii. 

1.  When  the  acdon  is  benm  and  conitetBil  after  the 
teeth  have  passed  the  line  (tfenttes. 

2.  When  tbe  action  is  began  aad  coofkted  hefoM 
^y  reach  the  line  t^oentres. 

3.  When  the  action  isccrriedon,oahedi  ndeaofthe 
line  of  centres. 

397. 1.  The  fint  of  these  modes  of  action  is  represent*  Pint  mode 
ed  in  fi^.  I.  where  B  U  dK  centre  of  die  wheel  (D),  A  diat  of 
of  the  junion,  and  AB  the  line  of  centres.   It  is  evident  ccc^UT. 
fitwn  tbe  figure,  that  the  part  6  of  tbe  tooth      of  the    ig.  i.  ' 
wheel,  does  not  aet  «n  tlie  leaf  n  of  the  ]ttnion  till 
th^  arrive  at  the  line  of  cmtres  AB    and  that  all  the 
action  is  carried  on  aftertbey  have  passed  this  line,  aad 
is  oonpletedwhenthe  leaf  tt  comes  into  the  atnatinaw. 
Whn  thu  mode  of  «wtion  is  Mioited,  the  nedng  bees 
P  of 
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of  ihe  leaves  of  the  pinion' shonU  he  partti  of  an  intet  ior 
cpicye/otd,  gener&ted  by  a  circle  of  sny  diameter  rolling 
upon  the  concave'  superficies  of  die  pinion,  or  within 
the  circle  ad  h;  and  the  faces  a  6  of  the  teeth  of  the 
vhet'l  should  be  portions  of  an  exterior  epicychid  fann- 
ed by  the  same  generating  circle  rolling  upon  the  c«l- 
vcx  superficies  o  d p  ot  tlie  wheel. 

398.  But  when  one  circle  rolla  within  another  whose 
aiameter  is  double  that  of  the  rolling  circle,  the  line  ge- 
nerated by  any  point  of  the  latter  is  a  straight  line^  tend- 
ing to  the  centre  of  the  larger  circle.  Therefore,  if  the 
generating  circle  above  mentioned  should  he  Uken  with 
its  diameter  equal  to  the  radius  of  the  pinion,  and  be 
made  to  roll  upon  the  concave  superficies  ad  kai  the 
pinion,  it  will  generate  a  straight  line  tending  to  the 
pinion^a  centre,  which  will  be  toe  form  of  the  faces  of 
its  leaves  ^  and  the  teeth  of  the  wheel  will  he  exterior 
epicycloi^  formed  by  a  generating  circle,  whose  dia- 
meter is  equal  to  the  radius  of  the  pinion,  rolling  upon 
the  convex  super&cics  0  </  j>  of  the  wheel.  Hiis  rectili- 
neal form  of  the  teeth  is  ^chibited  in  figl  2.  and  is  per^ 
haps  the  most  advantageous,  as  it  requires  less  trouble, 
and  may  be  executed  with  greater  accuracy,  than  if  the 
epicycloidal  form  bad  been  employed,  though  the  teeth 
are  evidently  weaker  than  those  in  fig.  l.j  it  is  recom- 
mended both  by  De  la  Hire  and  Camus  as  particularly 
ad^'antaKOUS  iu  clock  and  watch-work. 

399.  The  attentive  reader  will  perceive  Ciom  fig.  I. 
that  in  order  to  prevent  the  teeth  of  the  wheel  from  act- 
ing upon  the  leaves  of  the  pinion  before  they  reach  the 
line  of  centres  AB  ^  and  that  one  tooth  of  the  ^heel 
may  not  quit  the  leaf  of  the  pinion  till  the  succeeding 
tooth  begios  to  act  upon  the  succeeding  leaf,  there  must 
l>e  a  certain  proportion  between  the  number  of  leaves  in 
the  pinion  and  the  number  of  teeth  in  the  wheel,  or 
between  the  radius  of  the  pmion  and  the  radius  of 
the  wheel,  when  the  distance  of  the  leaves  AB  is 
given.  But  in  machinery  the  number  .of  leaves  and 
teeth  is  always  known  from  the  velocity  which  is  re- 
quired at  the  working  point  of  the  nuwhine :  It  be- 
comes a  matter  therefore  of  great  importance  to  de- 
termine with  accuracy  the  relative  radii  of  the  wheel 
and  pinion. 

400.  For  this  purp«»e,  let  A,  fig.  2.  be  the  pinion  hav- 
ing the  acting  fiicesof  its  leaves  straight  lines  tending  to 
the  centre,  and  B  the  centre  of  tlie  wheel.  AB  wiU  be 
the  distance  of  their  cOTtres.  Then  as  the  tooth  C  is  sup- 
posed not  to  act  upon  the  leaf  km  till  it  arrives  at  the 
line  AB,  it  ought  not  to  quit  Am  till  the  following 
tooth  F  has  reached  the  line  AB.  But  since  the  tooth 
iJways  acts  in  the  direction  of  a  line  drawn  perpendicu- 
Iat  to  the  face  of  the  lei^  Am  f^m  the  point  of  contact, 
the  line  CH,  drawn  at  right  angles  to  the  &ce  of  the 
h;af  Am,  will  .determine  the  extremity  of  the  toodi  CD, 
or  the  last  part  of  it  which  should  act  upon  the  leaf 
Am,  and  will  also  mark  out  CD  for  the  depth  of  the 
tooth.  Now,  in  order  to  find  AH,  HB,  and  CD,  pot 
a  tor  the  number  of  teeth  in  the  wheel,  b  for  the  num- 
ber of  leaves  in  the  pinion,  c  for  the  distance  of  the  pi- 
\  oU  A  and  B,  and  let  s  be  the  radius  of  the  wheel,  and 
It  that  of  the  pinion.  Then,  since  the  circumference  of 
the.  wheel  is  to  the  circumference  of  the  pinten,  as  the 
number  of  teeth  in  the  one  to  the  number  of  leaves  iu 
the  other,  and  u  the  circumferences  of  circles  are  pro- 
portional to  their  radii,  we  shall  have  a :  :  ^,  then 
-   ..    -  _  ,1 


by  conpwition  (Eucl.  v.  18.)  o-f  & :  h=e  :  y  (e  being  pr^rticnl 
equal  to  d.'^-^)*  >nd  cmueqiU'Otly  the  raditis  of  the  piaiou,  Mcchanicfc 

viz.  y=z        >  inverting  the  first  analogy,  we 

have  h  :  a^y  :  X,  and  consequently  the  radius  of  the 

wheel,       a        I  i  y  being  now  a  known  number. 

Now,  in  the  triangle  AIIC,  right-angled  at  C,  the 
side  AH  u  known,  and  likewise  all  the  angles  (HAC 

being  equal  to         }  the  side  AC,  therefore,  may  be 

found  by  plain  trigonometry.  Then,  in  the  triangle 
ACB,  the  ^CAB,  equal  to  IIAC^  is  known,  and 

also  the  sides  AB,  AC,  which  contain  it }  the  third 
side,  therefore,  viz.  CB,  may  be  determined}  &om 
which  DB,  equal  to  HB,  already  found,  being  sub- 
tracted, there  will  remain  CD  for  the  depth  of  the 
teeth.  When  the  action  is  carried  oa  after  the  line 
of  centres,  it  often  happens  that  the  teeth  will  not 
work  in  the  hollows  of  the  leaves.  In  order  to  pre- 
vent this,  the  CBH  must  always  be  greater  than 
half  the  Tlie  -s::  HBP  is  equal  to  360 

degree^),  divided  by  the  number  of  teeth  iu  the  wheel, 
and  CBH  is  easily  found  by  plane  trigonometi^. 

401.  If  the  teeth  ofirhec-U  and  tlie  leaves  of  pinions  be 
formed  according  to  the  directions  already  given,  they 
ViiW  act  upon  each  other,  not  only  tvith  uniform  force, 
but  nearly  without  friction.  The  oue  tooth  rolls  upon 
the  other,  and  neither  slides  nor  rubs  to  such  a  degree 
as  to  retard  the  wheels,  or  wear  their  teeth.  But  as 
it  is  Impossible  in  practice  to  give  tliat  perfect  curvature 
to  the  faces  of  the  teetli  which  tlicory  requires,  a  quantity 
of  friction  will  remain  afler  every  precaution  has  been 
taken  in  the  formation  of  tlie  communicating  parts. 

402.  2.  The  second  mode  of  action  is  not  so  advantage-  Second 
ous  as  that  which  we  have  been  considering,  and  should,  "node  of  - 
if  possible,  always  be  avoided.    It  is  represented  in**^*"™'  ■ 
fig.  3.  where  A  is  the  centre  of  the  pinion,  B  that  of  Fig.  3, 
the  wheel,  and  AB  the  line  of  centres.    It  is  evident 

from  the  figure,  that  the  tooth  C  of  the  wheel  acts  upon 
the  leaf  D  of  the  pinion  before  they  arrive  at  the  une 
BA that  it  quits  the  leaf  when  they  reach  this  line, 
and  have  assumed  the  position  of  £  and  F }  and  that 
the  tooth  c  works  deeper  and  deeper  between  the  leaves 
of  the  pinion,  the  nearer  it  comes  to  the  line  of  centre^. 
From  this  last  circumstanco  a  considerable  quantity  of 
friction  arises,  because  the  tooth  C  does  not,  as  before^ 
roll  upon  the  leaf  D,  but  slides  npon  it }  and  from  the 
same  cause  the  pinion  soon  becomes  foul,  as  the  dust 
which  lies  upon  the  acting  faces  of  the  leaves  Is  pushed 
into  the  interjacent  hollows.  One  advantage,  how- 
ever, attends  this  mode  of  actiou  :  It  allows  us  to 
make  the  teeth  of  the  large  wheel  rectilineal,  and  thus 
renders  tfae  labour  of  the  mechanic  less,  and  the  ac- 
curacy of  his  work  greater,  than  if  they  had  been  of  a 
curvHIneal  form.  If  the  teeth  C,  E,  therefore  of  the 
wheel  BC  are  made  rectilineal,  ha^-Ing  their  surfaces 
directed  to  the  wheel's  centre,  the  acting  faces  of  the 
loaves  D,  F,  &c.  must  he  epicycloids  formed  by  a 
neratlng  circle,  whose  diameter  is  equal  to  the  radius 
B  o  of  the  circle  0  rolling  upon  the  circumference 
m  n  of  the  pinion  A.  But  if  the  teeth  of  the  wheel 
and  the  leaves  of  the  pinion  arc  made  curvilineal  as  in 
the  figure,  the  faces  of  the  teeth  of  the  wheel  miut  he 
portions  of  an  interior  epicycloid  formed  by  any  gene- 
rating 
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tifacitcal  nttini^  circle  rolling  within  the  roiicave  snperlicies  of 
MffciOTif.  tbe  cirde  o  and  tlie  faces  of  the  pinioo^s  leaves  must 
-  »  be  portions  of  an  exterior  epicycloid  produced  by  roll- 
ing the  same  eenenting  circle  upon  the  convex  circum- 
feivnce  tnn  m  the  pinion. 
Tkmi  amde  403»  3<  The  third  mode  of  actionj  which  is  represented 
•(mctioa.  in  fig.  4.  is  a  combination  of  the  two  fint  modes,  and 
4>  coiueqneatly  partakes  of  the  adrantages  and  disadvan-i 
tagcs  of  each.  It  is  evident  from  the  Bgurc  that  the 
pHiion  e  &  of  the  tooth  acts  npon  the  part  b  c  of  the 
leaf  tfll  tber  reach  the  line  of  centres  AB,  and  that 
the  pait  «  a  of  the  tooth  acu  upon  the  portion  6  a  of 
the  leaf  aftrnthey  have  paaied  this  line.  Hence  the 
actii^  paMa  e  A  and  b  c  most  be  fbnned  according  to 
the'  dinctMOs  given  for  the  fint  mode  of  action,  and 
the  remaining  parts  e  d,  b  must  have  that  iniTvatare 
which  the  second  mode  of  action  requires  j  consequent- 
ly «  A  should  be  part  of  an  interior  epicycloid  formed 
by  any  generating  circle  roUmg  on  the  (Mmcave  cir- 
cumiCTcnce  m  n  of  the  wheel,  and  tbe  corresponding 
part  6  e  of  the  leaf  should  be  part  of  an  exterior  epi- 
cycloid formed  by  the  same  generating  circle  rolling 
upon  bJEX},  the  convex  circomference  of  the  pinion : 
the  Bemainuig  hart  c  1/  of  the  tooth  should  he  a  portion 
of  an  exteriw  epicycloid,  OBffeodered  by  any  genera- 
ting circle  rolling  npon  ^  L,  the  ooncave  superficies  of 
the  wheel :  and  the  corresponding  part  b  a  6f  the  leaf 
should  be  part  of  an  interior  epicycloid  described  by 
the  same  generating  circle,  rolling  along  the  concave 
iSde  b  £0  of  tbe  piniui.  As  it  Would  be  extranely 
traaUesoDie,  however,  to  give  this  double  cnrvatnre  to 
the  acting  iaces  of  the  teeth,  it  will  be  proper  to  use  a 
generating  circle,  whose  diuneter  is  equal  Co  the  radius 
-  -  of  tbe  wheel  BC,  for  describing  the  interior  epicycloid 
e  A  and  the  exterior  one  b  and  a  generating  circle^ 
whose  diameter  is  equal  to  AC,  the  radius  of  the  pi- 
nion, for  describing  the  interior  epicycloid  b  a,  and  the 
exterior  one  e  d.  In  this  case  the  two  interior  epi- 
cycluds  e  h^ba,  will  be  straight  lines  tending  to  the 
centres  B  and  A,  and  the  labour  of  the  mechanic  will 
by  this  means  be  greatly  abridged. 
X^ti*e        4^4*  relative  diameters  of  the 

4faaeten  whcel  aid  pinion,  when  the  number  of  teeth  in  the  one 
•f  the  and  the  number  of  leaves  in  the  other  are  ^ven,  and  when 
wheel  and  the  distance  of  their  centres  is  also  given,  and  the  ratio 
of  £S  to  CS,  let  a  .  be  the  numher  of  teeth  in  the 
wheel,  b  the  mmber  of  I'eavm  in  tbe  pinion,  c  the 
distance  of  the  pivots  A,  B,  and  let  m  be  to  n  as  £S 
to  CS,  then  tbe  arch  £S,  or  ^  SAE,  will  be  equal 
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-  Now,  in  the  triangle  A  PB,  AB  is  known,  and  also  Pmrtical 
PB,  which  is   tbe  cosine  of  the  angle  ABD,  PC  Mei=hMiic«. 
being  perpendicular  to  DB  ;  AP  or  the  radios  of  the  "^""^ 
pinion  therefore  may  be  foimd  by  plane  trigonome- 
try.   The  reader  will  observe  that  the  point  P  marits 
out  the  parts  of  the  tooth  D  and  tbe  leaf  SP  where 
they  Commence  their  action  *,  and  the  point  I  mark) 
out  the  parts  where  their  mutual  action  ceases  (e)  } 
AP  th^fore  is  the  proper  radius  of  the  pinion, 
and  BI  the  proper  radius  of  the  wheel,  tbe  parli 
of  the  tooth  L  without  the  p(Hnt  I,  and  of  the  leaf 
SP  without  the  point  P,  being  snperfloous.  Now, 

to  find  BI,  we  have  £3 :  CSam  :  Jk  and  CSss^"- 

n> 

but  £S  was  shewn  to  be  =^t-i  therefore,  by  substi- 

o 

tntion.  CS=^f-^.  Now  the  arch  ES,  or  EAS," 
0  m 

being  eqnal  to  ~-,  and  CS,  or  ^l.CAS,  being  equal 
to  3^?-^     their  difference  EC,  or  the  angle  £AC, 

OAS 

Will  be  cqualto        ■     1       ,  or  ^  ,  . 

^         b         bm   *  bm 


to         and  LD,  or 

D 


LBD,  will  be  equal  to 


But  ES  :  CS=ffi  :  «;  consequently  LD  : 

a 

LC=in  :  n,  therefore  (Eud.  vi.  16.)  LCx'''=LD 

X  «,  and  LC=— ^ ;  hut  LD  U  equal  to 

ift  0 

therefore  by  substitution  LCr:-™— -. 
^  am 


The 


^  EAC  bt-ing  thus  found,  the  triangle  EAB,  or  -  ■  ■  •■ 
lAB,  which  is  almost  equal  to  it,  Is  kuown,  because 
AB  is  given,  and  likewise  AI,  wbicli  is  equal  to  th6^  ^  ..^ 
cosine  of  the  angle  lAB,  AC  being  radius,  and  AIC 
being  a  light  angle,  consequently  IB  the  raJi'.i.s  of  the 
wheel  may  be  found  by  trigonometry.  It  was  former- 
ly shewn  that  AC,  the  radius  of  what  is  called  the  pri- 

c  b 

mltive  pinion,  was  equal  to  and  that  BC  the 

radius  of  the  primitive  wheel  was  equal  to  If 

then  we  subtract  AC  or  AS  from  AP,  we  Rhall  have 
the  quantity  SP  which  must  be  added  to  the  radius  of 
tbe  primitive  pinion,  and  if  xtt  take  the  difference  of 
BC  (or  BL)  and  D£,  the  quantity  LE  will  be  found,  ' 
which  must  be  added  to  the  radius  of  the  pinutive 
wheel.  We  have  all  along  supposed  that  the  wheel 
drives  the  pinion,  and  have  given  the  proper  form' 
of  the  teeth  upon  this  supposition.  But  when  the  pinion 
drives  the  wheel,  the  form  which  was  given  to  the 
teeth  of  the  wheel  in  the  first  case,  must  In  this  be  given 
to  the  leaves  of  the  pinion  j  and  the  shape  which  was 
formerly  given  to  the  leaves  of  the  pinion  must  now  be 
transferred  to  the  teeth  of  the  wheel. 

405.  Another  fiirm  for  the  teeth  of  wheels,  differ-  rorm  pf 
cnt  from  any  which  we  have  mentloneil,  has  "^'^^jlJ^'l 
commended  by  Dr  Robisoo.    He  shews  that  a  '^crfect^, 
uniformity  of  action  may  be  secured,  by  tnaking  theiiUon. 
acting  faces  of  the  teeth  involutes  of  the  wheePs  circura-  '  * 

fcrence,  which  are  nothing  more  than  epicycloids,  the 
centres  of  whose  generating  circles  are  infinitely  dislant> 
Thus,  in  fig.  I.  let  AB  be  a  portion  of  (he  wheel  on 
P  a  which 


fE)  The  letttr  L  marki  the  ini.  r.^crtlon  of  the  line  BL  with  the  arch  e  m,  and  the  letter  E  the  intersection 
•of  th3  arch  A^O  with  tlie  upper  sui tUci;  of  tbe  leaf  in.  The  letters  D  and  S  correspond  with  L  and  E  respectively,  ^ 


-anil  P  with-I, 
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MECHANICS. 


Mf  hifirj.  hfped  tvmd  its  Gvcuafereacc,  Iwving  »  loo^  Me  at 
'  •  '■'itB  tartrmit^a.  J*  ^  lo»f  hefe  U  the  pino,  and 
^*  ^  mtk  it  dewnba  the  cone  or  mvtltOe  ahcde  iy)tj 
unli^^ing  tb«  thmd  gndwUjr  firom  the  eircuoifcreaM 
Apm,  TUs  carre  wUI  be  the  propcrshape  far  the  teeth 
of  a  wheel  nboee  dwineter  is  AS.  Dr  Rohiseaobservefl, 
that  ae  this  {erm  adnUs  of  several  teeth  to  be  aeti^  at 
the  same  time  (twice  the  nnmber  that  can  be  admitted 
ia  M.  de  la  Hire's  method),  the  pressure  is  divided 
aiowg  several  teeth,  and  the  quaa&ity  upon  aajr  one  of 
them  is  bo  diaaaishcNd,  that  thjcwe  deata  aod  imprfHMOWB 
which  they  unavoidably  make  upon  each  other  are  part- 
\y  prevei^ed.  Ue  candii^  aNows,  honever,  that  the 
teeth  thus  formed  are  not  completely  free  from  sliding 
aod  bicUoD,  thoo^  this  aUde  is  ooly  -^th  of  aa  inch, 
when  a  tooth  three  inches  long  fixed  on  a  wheel  ten 
&«t  ift  diameter  drives  another  wheel  trfMse  ^ameter 
is  two  ieet>    Append,  to  FergummU  Leeturet, 

406.  On  the  Formatien  of  Exteriw  and  Itriernir  Epi* 
cychrdsj  and  on  the  Dispositmrn  the  ZWtA  en  the 
mheei**  dreutn^reitee. 

Utchiniflel  .  Nothing,  can  be  of  Kreater  importance  to  the  piac- 
■J""*"*      tical  mechanic,  than  to  have    method  of  drawing  epi- 
"^^•P''cjcloUa  with  fecility  and  accuracy  j  the  following,  we 
trust,,  is  the  most  simple  mechaoical  method  that  can 
be  emplt^ed.— Tafce  a  piece  of  plaia  wood  GH,  fig* 
Tig-  dL      6.  and  fix  upon  it  aiMther  piece  u  veod     having  its 
eircuoifereDCe  mi  £  oC  the  same  curvature  as  the  circu- 
lar base  upon  lAitfh  the  generating  circle  AB  is  to 
roU.    When  thii  generatiuK  circle  is  Tinge,,  the  seg- 
ment B  will  be  suSciant:  in  any  part  of  .  the  circum- 
fersBce  of  ttis  aagmant,  fix  •  aWp  poiafteA  aaU  a, 
slopmg  in  such  m  manner  that  the  distance  of  iti  point 
from  me  centre  of  the  circle  may  he  exactly  equal  to 
its  radius ;  and  fasten  to  the  board  GH  a  piece  of  thin 
brass,  or  copper,  or  tioplatc,  a  b,  dtatingaished  by  the 
dotted  lilies.    Place  the  se^ent  B  iu  such  a  position 
that  the  point  of  the  oail  a  may  be  upon  the  point 
And  roll  the  segment  towards  G>  so  that  the  nail  a  may 
rise  gradually,  and  the  point  of  contact  between  the 
two  circular  segments  may  advance  towards  m;  the 
curve  a  b  described  upon  the  braes  plate  will  be  an  ac- 
■    curate  exterior  epieycloidk    In  order  te  prevent  the 
segments  from  slidiov^  their  peripherics  should  he  rub- 
bed with  rosin  or  chau,  or  a  number  of  small  iros  points 
may  be  fixed  on  the  circomferenee  of  ^e  geoerating 
Migment.   Reroore,.  with  a  file,  the  part  of  the  brass 
on  the  left  hand  of  the  epirycleid,  and  the  remaining 
eoncave  arch  or  gam  a  h  wiA  be  a  pattern  tooth,  by 
means  6t  which  a^^  the  rest  may  be  easily  formed. 
Mriien  ffii  interwr  epieytMd  is  wanted,  the  coaGave  side 
i^its  circular  basemnsC  be  osed.   The  method  of  de- 
yif.  f,      sciiUiing  it  as  represented  io  fig.  7.  where  CD  is  the  ge- 
nerating drcle^  F  the  concave  circular  base^  MN  the 
piece  01  wood  on  which  this  base  is  fixed,  and  c  ^  the 
interior  epicycloid  formed  upon  the  plate  of  brass,  by 
rollingthe  ^neratiag  circle  C,  or  the  generating  seg- 
ment I),  towards  the  ri^t  hand.    The  cychidf  whidi 
"ia  useful  in  forming  the  teeth  of  rack-work^  u  gmcrated 
precisely  in  the  saoK  manner,  with  this  di0eren«e  onlj, 
that  the  base  on  which  the  generating  circle  xolb  must 
^  a  straight  line. 


la  ogia  that       tcetli  may  aei  anherrast  one  aa-  fkaededT 
odier  hefine  their  acrieacwniaencwt,  and  that  owe  t— tiiMiiihiiihi 
may  h^a  to  act  apan  its  cwnspmimg  leaf  of  the  pi-  *     • . 
nien,  b^ne  the  peecedii^  tootli  has  ceased  ta  act  1900  ^"^T**"* 
the  precedmg  leaf,  the  height,  breadth,  and  diataace  of  tooth, 
the  teeth  must  be  propndy  prt^ortioned.    F«r  thiamir- 
poee  the  pitch-line  or  eircumleRnce  of  the  wheel,  wftich 
is  represented  in  fig.  3.  and  3.  by  the  dotted  ar^ee, 
nmat  be  divided  inta  as  many  c^ual  ^ces  as  the  noa- 
her  of  teeth  which  the  wheel  is  to  carry.    Divide  eack 
of  these  spaces  into  16  equal  partsf  dknr^of  thcaefir 
the  greatest  breadth  of  the  teeth,  aad  oiuthadi^ 
tance  between  each  v  or  the  distance  of  we  taefb  au^ 
be  made  equal  to  their  Weaddi.    If  the  wheel  drive  a 
trundle,  each  space  should  be  divided  iate  TcqwU  parts^ 
aad  J  of  these  allotted  fin*  the  riwrhtwai  ef  the  toothy 
aad  3^  Stt  the  dtamcter  of  the  ^liadrical  stave  ef  the 
tmndk.   If  each  ef  the  apaoea  abeadr  aitatiMe^  or 
if  the  *"tr™^  between  tike  oanties  at  each  tooth,  be 
diviM  iato  three  equal  pwta.  the  height  of  the  teeth 
must  he  eqtal  to  two  «f  A«e.   iMe  diataaocs  and  < 
heights,  however,  vary  accoediag  to  the  mode  of  actson 
whach  is  employed.    The  teeth  shodd  be  raaodcd  oft' 
al  the  extremities,  and  the  ra&ae  of  the  whed  made  a 
little  larger  Am  that  which  is  dedaeed  fieon  the  rules 
in  Art.  400,  404.    But  when  the  pinaon  drives  die 
wheel,  a  small  addttioB.  sboeld  be  made  ta  the  sadius  of 
the 


On  the  Natnre  efBeveUtd  Wheels^  and  the  methtd  ef 
giving  an  epieycloidai  form,  to  thew  Tetth. 

407.  Tbc  pfiaciple  of  bevelled  wheels,  waa  pointed  aalBcvelKd 
bj  De  b  Hire,  so  bog  ago  as  the  end  of  the  171k  enw^^heck. 
tury.  itcaneislstaooeflittediorteabhedcaneaetii^HMi 
another,  as  is  represented  in  %.  8.  where  the  cane  uDllg.  8. 
drWca  dK  cone  OC,  eonveyiog  ita  atotioa  ia  the  dbee- 
tiea  OC   If  these  cones  be  cot  parallel  to  Asir  base* 
as  at  A  umI  B,  and  if  the  two  small  cones  between 
AB  and  O  be  removed,  the  remaiain^ 
BD  may  be  considered  as  two  bevcUed  iriwek,  and 
BD  will  act  upon  AC  in  the  very  same  manner,  and 
\ritfa  dm  same  effect,  that  the  whole  cone  OD  acted 
upon  the  whole  coae  OC.    If  the  seetiaa  be  mAde 
nearer  the  bases  of  the  coaes,  the  same  eiTect  wiH  b« 
produced  :  this  is  the  case  ia  fig.  9.  whcee  CD  and  DE 1%.  f. 
are  but  very  small  portieas  of  tbe  iMagiaary  conet 
ACD  »d  ADE. 

4a&  In  order  to  convey  motion  in  aaygiven-d&ectieD, 
and  determine  the  relative  size  and  situation  of  the 
wheefe  fiar  diis  purpose,  let  AB^  fig.  la  be  the  axis 
of  a  wheel,  and  CD  the  ^ven  direction  in  which  it  ia 
required  to  tamwy  the  motten  1^  means  of  a  aheet 
fixed  npon  the  axis  AB,  and  acting  upon  another  wheel  . 
fixed  on  the  axis  CD,  uid  let  as  su^ose  that  the  axisF^.  low 
CD  must  have  four  times  the  velocity  of  AB,  or  must 
perform  four  revolutions  while  AB  performs  one. 
Then  tbe  number  of  teeth  in  the  wheel  fixed  upon  AB 
mu5t  be  four  times  greater  than  the  number  of  teeth  in 
the  wheel  fixed  upon  CD,  and  their  radii  must  have 
the  same  proportion.  Draw  c  d  parallel  to  CD  at 
any-  convenient  distance,  and  draw  a  b  parallel  to  AB 
at  four  times  that  distance,  then  the  lines  i  tn  and  t  n 
dcawn  perpendicular  to  AB  and  CD  respectively,  will 
marit  the  sitaation  and  nze  of  the  wheels  requixc^  In 

this 
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^Mticd        ^""^  ^  oonH  an  O  M  » ud  O  mi' 

Ueehuuc%  rpmt\  are  the  jxfftions  of  then  that  a»  en^lwfed. 

'■'  »  Tb»  formatioD  of  the  tMtb  of  bawUed  irhceU  ia 

atw  diffieatt thaw  »ne  wpoW aifitit  unagine.  ThetceCh 

Actt  iMtL  '"'^  wbaeit,  ioAeedf  imMthe  fomcd  by  the  same  rulef 
whk^  h»«*  h«en  gives  for  other  whoelft  ^  but  since  df£> 
Cerent  pai^  of  Cbe  saOR  tootb  an  at  di&teaC  distances 
fnm  the  mis,  the**- part*  must  ha*e  the  corratare  of  tbeur 
■etiag  sup&eea  prnportnned  to  that  dUtance.  Thus^  ia 
Bg.  tOm  Am  part  th«  tw^  at  r  matt  be  mote  incurva- 
IM  Aaa  the  part  at  4  »  is  evident  firon  the  nipectioa 
of  fig.  9.  ;  aad  Ae  epieycleid  fmr  ths  pait  £  wmt  ho> 
faiiiwd  by  meaiu  of  circles  whose  dianeten  ate  im  aal 
Vy,  iriiik  tbe  c^ycloid  lEbr  the  part  roHisk  be  geas 
^  ratsil  b^dnJes  winaa diameters  are  Cm  and  DdL 

409.  LHiAsiiHose»^anetopaa8tbRnu|htfcepouM9 
O,  A,  D  -J  tk«  liaes  AB,  AO,  wiU  mn^twaf  be  in  tUt 
plane,  which  naj  be  called  the  f/BN«  o/'or»frv«.  New, 
when  die  teetb  w  the  wheel  I>£,  which  is  Mq>fesed  to 
Ann  CD  tbe  snalltest  of  tbe  two,  commence  their  action 
on  the  teeth  of  CD,  \^en  they  aniTe  at  the  plane  oi 
eenCres,  and  coatime  dieir  action  afttv  they  have  passed 
this  plane,  the  corre  giren  to  the  teeth  of  CD  at  C, 
ahooM  be  a  pettioa  of  an  interior  a^cycloid  formed  by 
any  generating  cird^  ralliag  on  the  concave  superficies 
«f  •  etpcle  winse  ABORtcr  is  twice  C  n  perpendicnhir 
ta  CA,  aad  the  carratore  of  Uhe  teeth  at  1  shoatd  he 
part  of  a  simHar  epicycloid,  tarmeAvfoa  a  cinle,  wbsse 
diaaseter  ia  twioe  tm.  The  enmtnra  of  the  teeth  of 
the  whe^DE  at  D,  ^enld  be  put  of  an  eztorior  e^ 
cychad  iaiaed  by  the  auna  gencratia^  ebcia  nllii^ 
upon  tbe  concave  circnmfcrence  of  a  circle  iritose  £a* 
Bieter  is  twice  D  d  perpendicalar  t»  DA  j  and  the 
eptcycloid  for  the  teedi  at  F  is  formed  in  Ac  sane  way, 
onty  instead  of  twice  D  tbe  diameter  of  the  circle 
mast  he  twice  VJ".  When  uy  other  moJe  of  actioft  is  - 
adapted,  the  teeth  are  to  be  ftmned  in  tbe^ame  maBner 
that  we  bsve  pointed  out  far  common  wheels,  nitfa  ^ 
this  drflercnoe  only,  that  diflerent  cpicjcltridft  are  ne- 
cessary for  the  parts  F  and  D.  It  may  be  sufficient, 
however,  to  find  the  form  of  tbe  teeth  at  F,  as  the  re- 
maitting  part  tbe  tooth  nwy  be-  shaped  by  directing 
a  strai^  rtrfer  from  Afferent  points  of  tbe  epicyelind 
at  F  to  the  centre  A,  and  filling  the  tooth  lUt  -every 
put  of  its  acting  sorhee  cmnetde  with  the  ude  of  m 
nier.   The  reason  of  this  operation  will  be  obvious  by 

SSg.  t.  attending  to  the  shape  of  the  tooth  in  fig.  9i  Mfhea 
the  small  wlieel  CD  impels  the  large  one  D£,  the 
c^cycloids  whidt  were  finmerly  given  to  CD  imtst  be 
given  to  D£,  and  those  which  were  giVes  to  D£  must 
be  traasferred  to  CD. 

^j^"*       4^0-  The  wheel  represented  in  fig.  ii.  ia  sometimes 
*^)ted  a  crown  wheel,  though  it  is  evident  from  the  figure 
5''at  it  belongs  to  that  species  nf  nhects  which  we  have 
jnst  been  considering ;  for  the  acting  surfiices  of  the 

r-  *r.   t«!th  both  of  the  wheel  MB  and  of  the  pinion  EDG 
*^  directed  to  C  tbe  common  vertex  of  the  two  cones 
CEG.     In  this  ease  tbe  rales  for  bevelled 
^necis  tnoBt  be  adopted,  in  which  AS  is  to  be  consider- - 
?*  *^  radiiia  of  the  wheel  for  the  profile  of  the  tooth 
AC  XT  **  for  the  profile  of  the  tooth 

.  -      '  >  *>>d  the  emcydoids  thus  fimned  will  be  tbe  sec- 
of«  otfnBkta  of  the  teeth  in  the  dinetion  MP,  at- 
usfiw  Co  MC  the  snr&ees  of  the  cooo.  Vibea. 
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aiui  vra^    the  vertex  C  of  tbe  coat  MCG  apfn»ehea  to  N  till  it  Vmcrisal 
be  in  tbe  same  phuM  with  the  points  Bf,  G,  spme  ofMe^anicfc 
the  carve*  wiU  be  cycloids  aad  others  jnvtdulcs,  as  in ' 
tbe  case  of  rack-work,  for  then  the  cone  CEG  wiU  ra- 
valve  apn  a  plaae  aaifacr.   Af^endut  to  J^ff;gHiDaV 


fixer.  U.  On  tht  Wiper$  tfStmi^en,  ^v.  tke  Teeth  of 

411.  In  fig.  12.  let  AS  be  1^  wheel  which  is  employ-  Figk-is. 
•4  to  etevate  the  radc  C,  and  let  their  mutual  action  not 
eanaaeace  till  (he  acting  teeth  have  reaped  the  line 
of  oeaties  AC  la  this  ease  C  becomes  as  it  mete  the 
pinion  or  wheel  driven,  and  the  acting  faces  ti  its  teeth 
mast  he  inierwr  ^/tcvdoidt  Ibrmed  by  any  generating 
circle  rdli^  withm  no  eircttasferaice  j»  y  ;  but  »spq 
is  a  stnight  Koe,  these  interior  epicjclatds  wiU  be  ty* 
chidtj  or  curves  generated  by  a  point  m  the  circum- 
ference of  a  circle,  rolling  upon  a  straight  Gne  or  plane 
surface.  Hie  acting  face  0^,  therefiire,  will  be  pMt  of 
n  cfcioid  limned  by  any  generating  circle,  and  m  the*- 
acting  face  of  the  teetb  oi  tbe  wheel,  must  be  an  ex- 
lermr  epicycloid  juxtdueed  by  tbe  same  gmeratiog  circle 
ronisg  on  «■  r  the  coDvex  surface  of  the  wheel,  if  it 
is  reqmred  to  make  op  a  straight  line,  as  in  the  figure, 
them  mn  must  be  an  ttmolute  of  the  circle  m  r  fiirmed  - 
in  the  manner  represented  in  fig.  5. 

413.  Figi  ift.  fikewise  rcprasents  a  wheel  depressing  . 
^  ladt  c  when,  tbe  third -aioclie  of  action  IS  osed.  In 
thiaeaie  also'V  heceaws  tbe  piaian^  aad  DIE  the  wheel  ^ 
therefore  mast  be  p»rt  of  an  interior  epicydoid  form'' 
ed  by  aay-geiMnting  circle  ndling  en  the  concave  side 
«  of  the  wheel,  and  b  c  mnst  be  as  exlririor  e|ney- 
doid  produced  by  the  same  generating  drde  n^iing 
t^pa  the  circnmfercnce  of  the-  rack.  The  remaining 
part  edai  the  teetb  <^  tbe  wheel  must  be  an  esterior- 
epicycloid  deser^d  by  any  generating  eirck  moving 
upon  the  convex  side  e  and  k  a  must  be  an  interior 
epieydmd'  engendered  by  the  same  generating  circle 
roHiog  within  the  circumference  of  toe  rack.  Bat  a» 
the  circumference  of  tbe  nek  is  ia  this  ease  a  stmighc 
line,  the  exterior  epicycloid  b  c  and  lk»  interior  one 
will  be  cycloidis-  formed  by  the  same  genentiag  circles 
which  are  empk^ecl  in  -  describing  the  other  epicy- 
doids.  Since  it  wotdd  be  dificaft,  however,  as  has 
already  been  remarked,-  to  give  this  componad  corva- 
tore  to  the  teeth  ^  ^  whed  aad  rack,  wa  aarr  ase  a 
generating  cirde  whose  diameter  is-  equal  ta  Da  the 
ra^us-ef  the  whed,  lot  describing  the  interior  epicy-  • 
ch»d#A,  and  "the  Kteriorone^e;  and  a  generating 
circle  whose  diameter  is  equal  to  the  radius  of  the  rack, 
fordescrihiag  the  interior  epicycloid  u  A,  and  the  ex- 
terior one  def  ah  and  eA,  tberefiil<e,  will'  be  straight 
lines,  and  ^cwill  be  a  cycloid,  and  de%ft  involute  of 
the  caale  0 »,  tbe  radias  of  tlln  zadt  being  iafinitdy 
great. 

413.  In  the  samanminer  nrny  the  form  of  the  teeth 
of  rack-work  be  determined,  when  th«  second  mode  of 
action  is  employed,  and  when  the  teeth  of  tbe  wheel 
or  rack  are  circular  or  rectilineal.  But  if  the  rack  br:  . 
part  of  a  circle,  it  most  have  the  same  fcam  of  its  teeth  ■ 
as  that  of  a  wheel  of  Ae  same  diameter  with  the  circle 
af  wUch  it  is-  a  part. 
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Proper 
form  of 
wipen. 


Pnwticftl  '  In  wiachinefy,  wliere  large  wvigltti^  are  to.be  raised, 
M'vchaiui-i.8ach  as  fulling-miiU,  mills  iVir  pouoding  ore,  6cc.  or 
where  large  pi»toiia  are  to  be  elevated  by  tbe  arms  of 
levers,  it  is  of  tbe  pvatettt  consequence  that  tbc  power 
should  raiGe  the  weight  with  an  oniform  force  ud  velo- 
city -f  and  this  can  be  eflected  only  by  giving  a  [vopcr 
form  to  the  wiper. 

Now  there  are  two  cases  in  wluch  this  unifofx 
niity  of  motion  may  be  required,  and  each  of  these  de- 
mands a  di&reot  form  for  the  communicating  parts. 
I.  When  the  weight  is  to  be  raised  vertically,  as  the 
piston  of  a  pump,  &c.  2.  When  tbe  weight  to  bo 
raised  or  depressed  moves  upon  a  centre,  and  rises  or 
falls  in  the  arch  of  a  circle,  sucb  as  the  slct^e  Imainiear 
in  K  forge,  £cc. 

^14.  I.  Let  AH  be  a  wheel  owved  by  any  power 
which  is  sufficient  to  raise  tbe  weight  MN  by  ita  extre- 
mity O,  from  O  to  «,  in  the  same  time  that  the  wheel 
moves  round  cme-fourth  of  its  circumference,  it  is  in- 
quired to  fix  upon  its  rim  a  wing  OBCDEH  which 
shall  produce  this  efl'ect  with  au  onifonn  effect,  di- 
vide the  quadrant-  Oil  into  any  number  of  equal  parts 
O  fn,  m  n,  &.c.  the  more  the  better,  and  0  e  into  tbe. 
same  number  ob^bcfcd,  &c.  and  through  the  points 
m,  ff,  Pj  U  draw  the  indefinite  lines  AB,  AC,  AD,  A£, 
and  make  AB  equal  to  A&,  AC  to  Ar,  AD  to  Af/, 
^  and  A£  to  \.et  then  through  the  points  O,  B,  C,  D,  £, 
flraw  the  curve  OBCD£,  which  is  a  portion  of  the. 
sfural  of  Archimedes,  and  wIU  be  the  proper  fonn  for 
the  wiper  or  wing  OIi£.  It  is  evident  that  when  the- 
point  »i  has  arrived  at  O,  the  extremity  of  tbe  freight 
will  have  arrived  at  bi  because  AB  is  equal  to 
A  bf  and  for  the  same  reason,  when  the  points  »,  />,  U . 
have  successively  arrived  at  O,  the  extremity  of  the 
weight  wDt  have  arrived  at  the  corresponding  points 
r,  dj  e.  The  motion  therefore  will  be  uniform,  because 
the  space  described  by  the  weight  is  propoitlonal  to 
the  space  described  by  the  moving  power,  P  b  being  to 
O  c  as  O  M  to  O  ».  Jf  it  be  requli^d  to  raise  the 
weight  MN  with  an  accelerated  or  retarded  motiotit 
we  have  only  to  dl\'idc  the  line  O  e  according  to  the 
law  of  acceleration  or  retardation,  and  divide  tbe  curve 
OBCD£  as  before. 
When  the  41 5<  3.  When  the  lever  moves  upon  a  centre,  the 
iveightriscs  weight  wiU  tise  in  the  arch  of  a  circle,  and  fKmsequeot- 
in  ibe  *J^'*It  a  new  form  must  be  given  to  the  wipers  or  wings. 
Vis       '  '4'  ^    lever  lying  horizootally,  which 


it  is  required  to  raise  uniformly  through  the  arch  BC 
into  the  po»tion  AC,  by  means  of  the  wheel  Bf  li 
furnished  with  the  wing  BNOF,  which  acts  upon  the 
extremity  C  of  the  lever ;  and  let  it  be  roquired  to 
raise  it  through  BC  In  tbe  same  time  that  Uie  wheel 
BFH  moves  through  one-half  of  Its  circumference  ; 
that  Is,  while  the  point  M  moves  to  B  In  tbe  direction 
MFB.  Divide  the  chord  CB  into  any  number  of 
equal  parts,  the  more  the  better,  in  the  points  1,  2,  3, 
and  draw  the  lines  1  a  3  6  3  c  parallel  to  AB,  or  a 
ltorIz.oQtal  line  passing  through  the  point  B,  and  meet- 
ing the  arch  BC  in  the  points  a,  b,  c.   Draw  tlie  tlui-s 
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CD,  d  D,  I  D,  c  D;  and  BD  cutting  the  oirale  BFH 
in  the  ^loints  m,  n^o^p,  ^ 

Having  drawn  the  diameter  BU,  divide  Uie  se- 
micircle Bt  iVI  into  as  many  equal  parts  as  the  chord 
CB,  In  tbe  points  7, tf.  Take  B  m\  iwd  set  It  from  tj 
to  r:  Take  B  n  voU  set  it  from  *\a  t:  Take  B  •  arid 
set  it  from  u  lo  f,  aod  lastly  aet  B  from  M  to  £. 
Through  the  points  r,  t^.v%  £,  draw  the  indefinite  lines 
DN.  DO,  DP,  DQ,  and  make  DN  equal  to  D  f ;  DO 
equal  to  D  bi  DF  equal  to  D  a;  and  DC^ equal  to 
DC.  Then  tlvmigh  tbe  points  Q,  P,  O,  N,  B,  4raw 
the  spiral  B,  N,  O,  P,  Q,  which  will  be  the  proper 
form  fiu-  die  wing  of  the  whed  wlitti  it  woves  in  the 
diiection  £Mfi.  ,  « 

That  Ihr  spiral  ^NO  will  nis«  tha  tover  AC, 
witli  an  nniform  motioa,  by  nctiag  lupoa  ita  exticmity 
will  appear-  from  the  slij^tettt  attention  to  tbe  .construe^ 
tisn  of  the  figure.  It  is  evident,  that  when  the  point 
^  arrives  at  B,  tbe  point  r  will  be  in  m,  because  B  aa 
18  equal  to  q  r,  and  the  point  N  will  be  at  c,  because 
DN  ii  equal  to  D  e  ;  tlw  extremily  of  tlie  lever  there-* 
fpre,  will  be  found  In  tlie  point  r,  having  moved 
t^UYiugb  B  c.  In  like '  manner,  when  the  point  »  baa 
arrived  at  B,  tbc.  pmnt  i  will  be  at  Jt,  and  the  point 
O,  in  6,  .where  tlie  extremity  of  the  lever  will  now  be 
found  }  and  so  on  with  the  rest,  till  the  point  M  has  ar-. 
rived  at  B.  Tbe  paint  £  will  then  be  injg,  and  th« 
point  Q  In  C ;  so  that  the  lever  will  now  have  the  po-^ 
sttloq  AC,  having  moved  through  the  equal  heights 
Br,  c  b,  b  Of  a  Ct  (f)  in  the  same  tiaia  th^  ,the  power 
has  moved  throiwb  the  equal  spaces  q  B,  «  ^  v  jt,  M  u . 
The  lever,  thercnirs,  has  been  raitd-d  unifoiiuly,  the  ra- 
tio between  the  velocity  of  the  pOKijr,  and  that  uf  tbe  ■ 
weight,  remaining  always  the  same* 

416.  If  the  whetJ  D  turn  in  a  contrary  direction,  ac- 
cording to  the  letters  MUB,  wc  must.dn'ide  the  semi- 
circle BH  £M,  Into  an  many  equal  parts  as  the  chord 
c  B,  viz.  in  the  points  c,^,  A.  Then,  having  set  tbe  arch 
B  m  from  €  to  the  arch  B  »  from  g  tojt  and  the 
rest  In  a  similar  manner,  draw  through  the  points  d,K 
A,£,  the  indefinite  lines  DB,  DS,  DT,  DQ:  make  DR 
equal  to  D  c  ;  DS  equal  to-  D  ^ ;  DT  equal  to  D  a, 
and  DQ  equal  to  DC }  and  through  the  points  B,  R,  S, 
T,  Q,  describe  the  spiral  BJtSTQ,  which  will  be  the 
pn^er  form  for  the  u  ing,  when  Uie  wheel  turns  in  the 
direction  M£B.  For,  when  the  point  f  arrive!)  at  B, 
tbe  point  d  will  be  In  juj,  and  B  In  c,  where  tbe  ext^ 
mity  of  tbe  lever  will  now  be  found,  having  moved 
through  B  c  ii\  the  same  time  that  the  power,  or  wfacel^ 
has  moved  thrangh  the  division  e  B.  In  the  ^ame  man- 
ner it  may  be  shewn,  that  the  lever  atIU  rise  through  tbc 
equal  heights  c  b^  b  Oy  a  C,  in  tbe  aurac  time  tlmi  the 
power  moves  through  the  con^espoudlim  -.jiatcs  c  if,  g  i\ 
i'M.  Tbe  motion  of  tbe  lever,  ihtitl'urc,  aiiJ  \\\m  tli^it 
of  tbe  power,  are  alwuys  unifumi.  Ot  all  the  )<u>iliou4 
that  can  be  given  to  tbc  point  B,  the  most  di-advunla- 
geous  arc  those  which  aii.'  nearu.->t  ihu  points  F,  II  \  and 
the  moiit  advantageous  position  \a  witto  the  chord  B  v 
is  vertical,  and  passes,  nhcu  prolonged,  thruitgh  D,  ihc 

Ciutre 


(f)  The  arches  B  r,  c  &c.  are  not  equal )  but  tbe  perpend icular«  let  fall  fmin  the  poluis  r,  u,  />,  &c.  v.\wa 
the  horizontal  lincf,  passing  through  Sic^  are  equal,  btir:;  poportloiial  to  the  tqual  lines  <*  i,  I,  2. 
EjicI.  VI.  2. 
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YnctiDkl  centre  of  the  circle  (g).  In  tbis  particular  case  the  two 
Mtchmici.  ctir\-es  have  equal  bases,  though  they  differ  a  little  in 
'  point  of  curvature.  The  farther  that  the  centre  A  is 
distant,  the  nearer  do  these  cinrves  resemble  each  other; 
and  if  it  were  infiaitdy  distant,  they  would  be  exactly 
eimtlar,  and  would  be  the  spiraU  of'  ArchimeduK,  as  the 
extremity  c  would  in  this  case  rise  perpendicularly. 

It  will  be  ea^ly  perceived  that  4,  6,  or  8  wings  may 
be  placed  upon  the  circumfmnce  of  tbe  circle,- and 
may  be  formed  by  dividing  into  the  same  number  of 
equal  parts  as  the  chord  B€,  41  t»  <v  f  of  the  ciroom- 
ference,  instead  of  tbe  semicircle  BFM. 

That  the  wiog  BNO  may  not  act  up6n  any  part  of 
the  lever  between  A  and  the  arm  AC  should  b« 
beot;  and  that  tbe  friction  may  be  dimiaisfaed  as  much 
as  possiUe,  a  roHer  shoald  be  fixed  upon  ito  extremity 
C.  MTien  a.  roller  is  used,  however,  a  curve  must  al- 
ways be  drawn  parallel  to  the  spiral  described  accord- 
ing to  the -praceding  method, 'the  distance  between  it 
and  the  s^ral  being  ev«r3rwjieTe  equal  to  tbe  radius  of 
the  roller. 

'  If  it  should  be  required  to  raise  tbe  roller  with  an 
accelerated  or  retarded  motion,  we  bave  only  to  divide 
tbe  chord  BC,  according  to  the  degree  a(  retardation 
or  acceleration  required,  and  the  circle  into  the  same 
munber  of  equal  parts  as  before. 

4x7.  As  it  is  frequently  more  convenient  to  raise  or 
depress  wei^ts  by  the  extremity  of  a- constant  radius, 
•  forniaked  with  a  rolbn,  instead  m  wings  fixed  npon  tbe 
periphery  of  a  wheel ;  we  shall  liow  proceed  ■  to  deter- 
mine the  curve  which  must  be  given  to  the  arm  of  the 
lever  which  is  to  be  raised  and  depressed,  in  order  that 
this  elevation  or  depmaion  may  be  eflected  with  an 
noiforni  motion. 

Let  AB  be  a  levet,  which  it  is  required  to  raise 
uniformly  through  the  arch  fiC, .  into  the  position  AC, 
by  means  of  tbe  arm  or  constant  radius  I)£,  moving 
.upon  D  as  a  centre,  in  tbe  same  time,  that  tbe  ex- 
tienuty  E  describes  the  arcbEeF.  From  the  point 
-C  draw  CH  at  right  angles  to  AB,  and  divide  it  into 
any  number  of  equal  parts,  su^ooe  three,  in  tbe  points 
X,  2  J  and  tkrouf^  tbe  points  i,  2,  draw  i  a  3  6,  parat* 
lei  to  the  horizontal  line  AB,  cutting  the  arch  CB  in 
tbe  points  a,  h,  ^moA  which  draw  a  A,  A  A.  Upon 
D  as  a  centre*  witb  tbe  distance  D£,  deKiibe  the  arob 
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F  i'  e  F,  and  upon  A  as  a  centre,  with  the  distance  Practical 
AD,  describe  the  arch  c  O  D,  cutting  the  aich  E  iV  F  ^''»''"■'"'V 
in  the  point  e.  Divide  tbe  arches  E  te,  and  F  s  r,  each 
into  the  same  number  of.  equal  parts  as  the  perpendi- 
cular c  H,  in  the  points  1,  s,  and  through  these 
points  about  tbe  centre  A,  describe  the  arches  ig, 
q  r,  m  n.  Make  a;  x  and  set  it  from  k  to  /,  and  take 
gf,  and  set  it  from  <  to  A.  Take  r  q  also,  and  set  it 
from  r  to  and  set  n  m  from  0  to  and  d  c  from  «  to 
O.  Then  through  tbe  points  E,  A,  O,  and  O,  t,  j?,  F, 
draw  the  two  curves  £  /  A  O,  and  OtpV,  which  will 
be  tbe  proper  form  that  must .  be  g^van  to  the  arm  of 
the  lever.  If  the  handle  D£  moves  from  £  tc'-vards 
F,  the  curve  £0  must  be  used,  but  if  in  the  ctmtrary 
direction,  wc  must  employ  the  curve  OF. 

It  is  evident,  that  when  tbe  extremity  £  of  tbe 
bandle  DE,  lias  run  through  the  arch  £  A,  or  rather 
£  /,  the  point  /  vtWi  be  in  k,  and  the  point  %  in  x,  be- 
canss  XX  is  equal  to  kl,  and  tbe  lever  will  have  the  po- 
sition A  h.  For  the  same  reason,  when  tbe  extremity 
£  of  tbe  handle  has  arrived  at  1,  the  point  h  will  be  in 
t,  and  the  point  g  ia  f,  and  the  lever  will  be  raised  to 
tbe  pteition  A  a.  Thus  it  appears,  that  the  motion  of 
tbe  .power  and  the  weif^t  are  always  proportional. 
When  a  roller  is  fixed  at  £,  a  curve  parallel  to  £0,  or 
OF,  must  be  drawn  as  formerly.  See  ^pendi*  to  Fer* 
puonU  Lectures. 


Chaf.  VI.  On  tAc  First  Movers  of  Hachi$teTy. 

418.  The  powers  which  are  generally  employed  a» 
the  firtit  movers  of  machines  are  water,  wind,  steam,  and 
animal  exertion.  Tbe  mode  of  employing  water  as  an 
impelling  power  has  already  been  given  at  great  length 
in  the  article  Hydrodynamics.  Tbe  application  of 
wind  to  turn  macbioery  will  be  discussed  in  the  chapter 
on  Windmills  -j  and  what  regards  steam  will  be  more 
properly  introduced  into  the  article  STMAH-Eagine, 
At  present,  therefore,  we  shall  only  make  a  few  general 
remarks  on  tbe  strength  of  men  and  horses  ;  and  con- 
clude with  a  gmeral  view  of  the  relative  powers  of  tbe 
first,  movers  of  machinery.  The  following  table  con- 
tains the  wei^t  •vthich  a  man  is  ^le  to  raise  diroi^ 
a  oertein  height  in  a  certain  time,  acooxding  to  diifer- 
ent  authors. 


TAia.E  0^ t^.  Strength  of  iJGm,  accordtr^  to  different  authors. 


Number  of  pooodi 
raised. 

Ilcdglittowbicli 
tbcira^tiiicaiacd 

'I'ine  in  which 
it  u  raised. 

Duration  ot'  the 

Naaws  af  the 
antbon. 

IOOO 

J  000 

IOOO 

30 

2g  or  )0  . 

180 

225 
"  34 

2.4i  feet.  ' 

60  minutes 
I  second 
14J  second^ 
I  second 
60  minutes 
60  minutes 
I  second 
I  second 

^  8  hours 
half  an  hour 

10  hours 

Euier 

BernouUli 

Amontons 

Coulomb 

Desaguliers 

Smeaton 

Emerson 

Schulze 

419. 


•lus  "tti'iS^^d^  we  have  Uken  tlm  point  B  m  »  disadvantagcoiu  poeitinn,  because  the  intersections  are  in 
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Foneeof 
■MB  mo- 
K€tiiag  to 
Ambntons. 


Accoidiaff 
to  DcM- 
galien. 


M  E  C  HAN  I  C  St 


lUnltiof 

csperi- 
mcati. 


4i9*  According,  to  Amontobs,  &  man  wetghing  133 
poua^  Freacb,  ssoen^  62  feet  French  hy  steps  in  34 
secoods,  but  was  complctelj  exbiuwted.  Tbe  Baiiie  au- 
thor informs  lu  tbat  a  nawer  aiade  2C0  strokes  of  1 8 
inches  French  each,  with  a  force  of  25  poanihi,  in  145 
secoMb  i  but  that  be  coald  not  have  continued  the  tx- 
ertieD  iJttove  three  minutes. 

420.  It  a^ean^raitt  tlie  obsemtioos  of  Desagalic»i 
tkat  m  ordinal:^  man  cao,  far  the  space  of  tea  honn, 
tiua  a  irinch  with  a  force  of  30  ponada,  and  with  a  ve- 
lo^ty  of  two  feet  and  a  balf  per  second  j  and  that  twa 
men  «Dxkinf  at  m  windbsa  with  handles  atfi^t  ao^ea 
to  each  other,  cut  raise  70  ponMb  iHwe  iaaily  than  one 
naa  ««  ruse  30.  The  leasoa  «iF  this  is,  tl«t  irhcD 
there  is  onl^  one  mn,  he  exerts  nrtable  eflbrts  at  dif- 
ferent positions  of  th^'iandle,  and  therefore  lAie  motion 
of  the  .  windlass  is  irregular  j  ^ereas  in  the  caso  of 
two  men,  with  handles  at  right  an^es,  the  effect  of  the 
one  man  is  greatest  when  the  efilect  of  tbe  other  -is 
least,  and  therefore  tbe  motion  of  the  nwcbine  is  more 
nniform,  and  will  perform  more  work.  I^esaguliers 
also  found,  that  a  man  mm  exert  a  force  of  80  ponnds 
with  a  fly  when  tbe  motion  is  pretty  quick,'«nd  that  hy 
means  of  a  good  commoo  pomp,  no  may  raise  a4iogs- 
faead  water  lO  feet  high  in  a  minute,  aad  oontiiioe 
the  exertion  during  a  vrhole  daj. 

421.  A  varie«y<of  intelKStine  experiments  vfou  the 
force  of  men  were  made  by  the  learned  M.  Coulomh. 
He  foond  that  the  qnanti^  ot  action  of  a  man  who  a»- 
cebded  stairs  with  nothing  btat  his  own  -weight,'  was 
donble  that  of  a  van  loaded"with  223q90uiids  avoirdu- 
pois, both  of  them  coMimring  tbe  exertion  for  a  day* 
In  this  case  the  total  or  ahsolute  effect  of  the  nMloaded 
man  is  the  greatest  possible  }  but  tbe  useful  e^eet  which 
hb  produces  is  nothing.  In  the  same  way,  if  be  were 
loaded  to  such  a  degree  tbat  he  was  almost  incapable  of 
moving,  the  useful  efle^t  would  be'«othin^.  -Hence 
there  is  a  certain  bad  with  which  the  man  will  produce 
tbe  greatest  useful  'effect.  'This  load  Xf.  Coulomb 
fonnd  to  be  I73<8  pounds  avoirdt^ois,  upon  tbe  soppo- 
flition  Aat  the  man  is  to  aseend  skiirft,  and  continue  the 
exertion  during  a  whol^  day.  When  thus  loaded,  tbe 
quantity  of  action  esfcrled  die  labtfikier  is  eqnivalettt 
to  183.66  ponnds  avoirdttpon  raised  throu^  3  281  feet. 
This.mediod  of  working  is  however  attended  with  a  loss 
of  three-fourths  of  tbe  total  action  of  the  waifkman. — It 
appears  also  from  Coulomb*s  experiments,  that  a  man  go> 
ing  up  stairs  for  a  day  raises  205  chiliogramnies  (a  chi- 
liogramme  is  equal  to  three  ounces  five  drams  avoirdu- 
pois) to  the  height  of  a  chilioroctre  (a  cfailiomctre  is 
equal  to  39571  English  inches)  }  that  a  man  carrying 
wood  up  BtaM^  raises,  toother  with  bis  own  weight,  109 
chiliogrammes  to  one  chiUometre  that  a  man  weigh- 
ing 150  ponnds  French,  can  aseend  hy  stairs  three  feet 
French  in-  a  second^  for  the  space  df  15  or  20  seconds  j 
— that  a  man  eultrnting  (he  ground  performs  as 
much  labour  as  a  man  ascending  stain,  and  that  his 
quantity  of  action  is  equal  to  328  poands  avokdupoii 
raised  throng  the  space  of  3282  feet} — that  a  nam 
with  a  winch  does  |  as  mudi  as  by  ascending  stairs 
and  tbat  in  a  pile-engine,  a  man  by  means  of  a  rope 
drawn  horizontally,  raised  for  the  space  of  five  boon 
55y  pounds  French  through  one  foot^rench  in  a  se- 
cond.—When  men  walk  on  a  horizontal  road,  Cou- 
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lomb  found  that  the  quantity  of  aetiea  was  a  itaxtnMim  fMictl<>i1 
iriien  tbcy  Were  loaded,  and  that  .this  UMxiaum  quanti-  UeclMnM-«, 
ty  of  action  is  to  that  v^nch  is  exerted  by  a  asan  loaded  *  "Ti  ■' 
with  190.25  ponnds  avoirdt^pns  as  7  104.— lie  weight 
whidi  a  man  ought  to  carry  is  enkr  that  the  it$eful  ^ 
feet  may  be  a  maximum,  is  165.3.  pounds  ovoirdnpats. 
When  tbe  workman,  however,  returns  unleaded  for 
a  new  burden,  he  must  carry  200.7  Pounds  avoiidn- 

4U.  Acoordmg  to  Dr  BdMSOB  a  leeble  oU  maa 
niaed  seven  ouhie  feet  of  water=437.5  poosda  avaia. 
dupois,  I  It  feet  high,  in  one  miattte,  ibr  ei{^  or  ten 
boiirs  a  day,  by  walking  hadtwards  aad  finrwatds  on  a 
lover;— and  a  young  man  weighing  135  poaadb,  «nd 
carrying  39  pounds,  raised  9s  ccSiic  Met  of  mlcr 
=578.1  pounds  avoirdupois,  li j-  feet  Iu{^,  ftriahooo  * 
a  day*  without  being  &tigued. 

423.  From  like  experiments  of  1!t£r  Buchanan,  it  ap- 
fears  that  the  finces  exerted  by  a  man  pooping,  actiiig 
mt  a  winch,  ringtog  and  rowing,  are  as  the  nombem 
J  741,  2856,  3883,  4095, 

424.  Accordiag  to  Desagnfieys  and  &nenten,  theOtfthe 
power  iif  oae  hone  is  equal  to  the  pomr  of  £ve  men.  "ti^BStb  oT 
Several  French  a^mrs  suppose  a  horse  equal  to  seven ''^'**'' 
BKO,  while  M.  Sehnlze  conriders  one  hone  as  eqaivn- 

lent  to  14  men.— Two  hwses,  accordii^  to  the  eiqieri- 
meat  of  Anoatonp,  exerted  a  force  of  150  pounds 
French,  lAen  yoked  in  a  plough.  According  to  Oe- 
sagoKers,  a  horae  is  e^aUe  of  drawii^,  with  a  faree  of 
200  pounds,  two  miles  and  a  half  an  boar,  and  of  coa- 
tiauin^  this  actioit-eight  hottxs  in  the  day.    When  the 

'^rce  18  240  poands  he  can  work  only  dx  hours.  It 
appears  from  Smeaton^s  reports,  tluit  by  means  «f 
pumps  a  horse  can  raise  250  hogsheads  of  water,  10  feet 
high,  in  an  boor.— The  most  disndvantagaous  way  of 

^•employing  the  power  of  a  horse  is  to  make  him  carry 
a  load  up  an  inclined  plane,  for  it  was  observed  by 
De  la  Hire,  diat  three  men,  with  too  ponnds  each, 
iWill  go  faster  up  the  indined  |datte  than  a  horse-irtth 
300  pounds.  When  tbe  horse  walks  on  a  good  road, 
and  is  loaded  mth  about  two  hundred  wcq;bt,  he  may 
easily  travd  t$  aules  ia  the  ^aec  oi  wvmk  «r  eight 
boon. 

425.  Whan  a  bone  ia  employed  in  nosing  coals  hy 
means  «f  a  vriMul  and  axle,  and  moves  at  the  nte.-df 
about  two  miles  an  hour,  Mr  Fenwick  found  that  he 
could  continne  at  yrork  Z2  hours  each  day,  two  and  a 
half  of  which  wore  spent  in  short  intervals  of  rest,  when 
he  raised  a  load  of  1000  ponnds  avoirdupois,  wiA  a 
velocity  of  13  feet  per  minute  — and  tbat  he  will  exert 
a  force  of  75  pounds  for  nine  hours  and  alialf,  'when 
moviqg  with  the  same  velocity.  Mr  Fenwick  also  found 
tbat  230  ale  gaHons  of  water,  delivered  omry  minute  on 
an  overshot  water-iriieel,  io.feet  in  diameter  ;  tbat  a 
Common  steam-engine,  wMi  a.  c^inder  eight  inches  in 
diameter,  and  an  improved  engine  with  a  cylinder  6.12 
indiee  in  diameter,  ^11  do  the  work  of  one  horse,  diat 
IB,  win  nuse  a  weiriit  of  xooo  pounds  avoirdnpma, 
dmnvh  the  hei^  of  13  fiset  in  a  miaute.  It  ^^lears 
fiwm  Mr  Smeaton^  -experinents,  that  Dutch  sails  in 
their  common  position  with  OTadios  of  9&etandafaaU^ 
—that  Duteh  sails  in  their  best  position  with  a  radius 
of  eight  feet,  and  that  his  eidarged  sails  witih  a  radios  of 
oe\'cn  feet,  pnrfoim  the  same  work  »  one  amn}  at  pe»- 
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MECHANICS.  iVi 

ftMtieal  font  Dne-Eiftli  part  of  the  wuk  of  a  hone.  .Upm  four  fint  colonuu  of  which  are  taken  £cpf^  Itb  Fen-  PiactlcAl 
Hw^uin.  these  Cuts  we  haTo  constnicted  the  bUowing  table,  the    wick*s  SMajs  on  PracUcal  Mechanics.  Meebwif  - 


Tjblm  ahtwiiig  the  relatiue  tirtngtk      OwriAo#  Wkeeb,  Sham  Et^fum,  IStrm,  Mm,  and  WiudmOh  of 


Mailiwr  of 
ale  gallMi 

deirroral  m 

u  oTcnbot 
wheel,  10 
fleet  in  dia- 
■Hter,  CTciy 
Minate. 

INwwlcp  of 
Uk  cyluider 

in  the  con- 
moii  Aeun- 
ei^me,la 
■uhea 

DiuMtcr  of 
tliecj4ia4cr 

of  the  im- 

ttMm-CBgiae, 
ia  iMdMo. 

Hawwr  of 

ing  It  boon 
per  Amy,  and 
moTiflg  at 
tke  rate  of 

4 Mm  mil .  ■ 

per  bow. 

Nmnber  of 
mm  work- 
ing IX.  hoars 
a-day. 

Radta  01 

in  their  coot 
man  podtion 
ia  feet. 

Radiot  of 
mncB  Muu 
in  their  best 
position, 
in  feet 

Radintof 
Mr  anea- 

ton's  en- 
larged sails, 
ia  feet 

llcifjlit  to 

difierent 
powers  will 
mise  icxx) 
pounds  a- 
Totrdopcas 
ia  aminnte. 

8. 

6.x  2 

z 

C 

21.24 

17.89 

ii>6c 

J  "J 

0.  i 

7.8 

2 

10 

ao.04 

25.30 

22.13 

26 

10.  c 

■  V.J 

6.2 

9 

I  c 

?6.8o 

30.98 

* 

jy 

660 

I  I.C 

8.8 

20 

42.48 

35-78 

12.  C 

9'?5 

5 

25 

47.50 

40.00 

35.00 

^5 

070 

14. 

30 

52.03 

43.82 

38-34 

78 

ZZ70 

15.4 

7 

35 

56.90 

47-33 

41.41 

00 

16.8 

12.4 

40 

60.09 

50.60 

44.27 

104 

q 

45 

63.73 

53.66 

46.QO 

117 

16.5 

-V.J 

14.2 

20 

50 

67.17 

5^-57 

40.(0 

1740 

14.8 

zx 

55 

70^6 

59-33 

(1*91 

1^3 

1000 

S0>3 

15*3 

13 

go 
65. 

73-59 

01.97 

54.22 

I  c6 

2100 

ax. 

io.a 

»3 

76.59 

64.5 

50.43 

169 

2300 

22. 

M 

70 

79-49 

66.94 

58-57 

182 

2500 

33-" 

15 

82.27 

69.28 

60.6a 

195 

2686 

23-9 

18.3 

16 

84,97 

71-55 

62.61 

208 

2870 

24.7 

"7 

85 

87.07 

73-32 

64.1.6 

231 

3O5J 

25-5 

19.0 

18 

90 

90.13 

75-9° 

67.41 

234 

3240 

26.25 

20.x 

19 

95 

92.6P 

77.98 

68.23 

247 

3420 

27. 

20.7 

20 

100 

95.00 

80.00 

70.00 

360 

3750 

28.C 

22.2 

22 

no 

99.64 

83.90 

73-42. 

286 

4000 

29.8 

23- 

24 

120 

104.00 

87.63 

76.68 

312 

4460 

31-' 

23-9 

s5 

130 

108.32 

91.22 

79.81 

338 

4850 

32-4 

24.7 

a8 

140 

112.30 

94.66 

82.82 

364  * 

33-6 

25-5 

30 

'50 

"6-.?5 

97.98 

«5-73 

390 

ejlm^  is  1 9  inches  in  diameter,  and  the  eogioe  make« 
2$  stnkes  of  fonr  feet  each  per  minute,  its  pover 
is  equivalent  to  twelve  b«nes  wi^Dg  coasUntl^,  or 
thirty  horses  working  nine  hours  and  a  half;~and 
when  the  cylinder  is  24  inches  in  diameter,  and  the 
engine  makes  23  strokes,  of  £ve  feet  each,  in  a  mi- 
nute, its  power  is  equal  to  that  of  20  Jiones  wwktng 
constantly,  or  50  horses  woriunv  nine  hean  and  a 
half. 

Chap.  VII.  On  the  Construction  of  If^ind-mitU, 

438.AwiND-MiLLisrepresentcdinfig.z.whmMN  Plate 
is  (he  circular  kiildin^  that  contains  the  madiinery,  £  CCCXXV* 
the  extremitjr  of  the  windshaft,  or  principal  axis,  which  ^ 
is  geoeralh^  inclined  from  8  to  ^  degrees  to  the  hori- 
xooj  and  £A,  £B,  £C,£I)  fitur  rectangular  frames 

r which  sails  of  dodi  of  the  s«ne  form  ar«  stretcb- 
At  the  lower  cxtremitj  G  of  the  sails  their  sur- 
fsce  is  inclined  to  the  axis  72* ;  and  at  their  farthest 
extremities  A,  D,  &c.  the  inclination  of  the  sail  is 
about  83".  Now,  when  the  sails  are  adjusted  to  the 
wind,  which  happens  when  the  wind  blows  in  the  di- 
iectioa  of  the  windshaft  £,  the  impulse  of  the  wind 
t  Q  upoa 
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436.  Dotcb  sails  are  always  cuustiweteJ  so  diat  the 
angle  of  weather  may  diminish  from  the  oentia  to  the 

extremity  of  die  sail.  They  are  concave  to  the 
wind,  and  -arc  in  their  common  ^wkViots  when  their  ex- 
tremities  are  parallel  to  the  plane  in  which  they  move, 
•r  perpendicular  to  the  direction  of  the  wiml.  Dutch 
salli  are  in  their  lest  position  when  their  extremities 
make  an  angle  of  seven  degrees  with  the  plane  of  their 
■■otion.  Mr  Smeaton''s  enlarged  sails  are  Datch  sails 
in  their  best  ponUon,  hut  eidarged  at  their  extremi- 
ties. 

427-  It  appears  from  M.  Coulomb's  experiments  on 
I>otch  wind-uitls,  with  rectangular  sails,  that  when  the 
Hutance  between  the  cxtrenuties  of  two  opposite  sails  is 
^  ket  French,  and  the  breadth  of  each  sail  six  feet, 
awind  moving  at  the  rate  of  20  feet  per  second  will 
Jjwwuce  an  efect  equivalent  to  looc  pounds  raised 
mnroagh  the  space  of  21 8  feet  in  a  minute. 

Jiccordmg.  to     M'att  and  Boulton,  one  of  their 
weam  eoj-  - 
jsjmI 
vales 

JOl  bonu^  woFKing  aay  ana  nigDt  J  uiisi  la,  \v 

•constant  e   ^V^^S  nine  hours  and  a  half,  the  time  of 
■j-bi.  X^'p   «■!  ^he  preceding  ublc.   ^hen  the 


ik  iito  iH  A  K  i  e^; 

 *  ,  ..-t.   ....  Wigfaea  by  «!i^yriehcife,'tlMt  »1t«i  toy  ftrM  fccb  l^dliMtiiilii 

a  plain  sor&oef.the  force  of  impulnonia  always  exerted 
Btet  ftdvaMtagemnly  when  the  jm^eUed  cur  face  ii  in  k 
state  ftf  rest,  and'tiiat  thii  force  diaunisbes  as  the  velo- 
cityof  the  sur&ce  increases.  Now,  let  us  si^pose  with 
ra«iR, tklt^  URBt  milffautagwjus  ragle  irf  ^rrader 
ibr  the  sails  of  wiftdmiUs  h  d^;i«es  Sw  tluit  plul 
df  #faMi  lb  ifMnst  tbe  beatre  iilf  tetation,  Aid 

(hat  the  nO  bks 

then,  since  the  extremity  of  ^he  sail  inbves  with  l!he 
greiUest  velocity,  it  will  in  ki  maflMr  t^ithdraw  iteclf 
from  the  aetite  <^the  wiod,  or,  to  speak  mot<e  iproper- 
it  wiHnot  receive  "the  unpnlte  of'  the  "taiid  'Vt  ad> 
vmnttgeoudly  as  Aioste^^^^of  the  saR  which  kMt  a  less 
ic^;ite  of-  Vdocky.  In  order  tfeeftfortf  to  tMatenet 
this  Itnun^on  of  foi^,  we  muA  inak^  dw  irfind  act 
bore  peryfendicdlarly  uj^ft  the  siil,  hy  Himitilalung  its 
bbliqiii^  at  its  ahgle  bf  ^eatiiex.  Btat  since  thfe  "veio- 
bky  of  ev(iry  put  of  the  saS  is  prt^ortionai  to  its  di- 
stance froiii  the  eentie  dfmotion,  iveij  eleinefitkk^  por- 
tion of  it  tnust  Have  a  diffeNnt  Migl«  of'werthtr  ^itU'^ 
ioishiBg  rnnxv  the  centre  to  the-  «xtPemlty  of  tbc  sail. 
Hie  law  or  rate  of  dihihiatiMi,  bbw^er^  is  still  to 'be 
discovered,  aod  ifc  are  fbrtnnately  Hrposdession  of-a  ^e*- 
Orem  of  Enler^s,  after^aids  ^ven  by  MAclaittni,  which 
detenmnes  Ais  law  of  variael<m.  -ttet  a  rejaoiimt  theE<to'» 
velocity  of  the  "wind,  artd  e  the  vet6ci(y  of  any  given*'**'** 
yart  of  die  sail  }  Uien.  the  enfft  ftftho  wind  opbli  that 
part  of  the  sul  will  be  greatest  ^ben  <tbe  tangmt  of 
the  aiig^  of  the  wind's  iniidaBoe,  to  ofthlesairs  incUearr 

tion  tff  theniSf  U  to  tadins,  as  1^/2 +  -255^1^  to  i. 

4««    20        Kg.  a. 
4ai.  Inwder  to  applvdDB  theorem,  let  us  B«ppQsethat£xiiUBa. 
tKe  radius  or  wHp  ED  of  the  saU  •i8>»  is  divided  Sn- H^^*^ 
to  six  equal  parts ;  that  the  ^int  «  is  equidistant  from  JJ^^ 
£  and  D;  and  is  the  point  oftte  sail  wbidi  has  the  same  ^n. 
velocity  as  the  mnd ;  thtn,  in  the  preceding  theoremi . 
we  shall  have  c:3-a,  when  the  sul  is  loaded  to  a  raaxi' 
mum  ;  and  iheretore  the  tMgent  of  the  angle,  which 
Uie  snrinoe  of  the  sail  at  n  jkiakes  with  ^  axis,  iriien. 

a=ri,  will  be  ij a +-^+-|— 3.56i  =  tangentof 74** 

ly,  which  ^ves  15®  41'  for  the  angle  of  Weather  at- 
the  point  ff.  Since,  at  of  the  radius  c=a,  and  since 
C  is  proportional  to  the  distance  of  the  coiYcsponding 
part  of  the  sail  fimo  the  centre,  we  will  have,  at  of 

die  radius  ^  m,  c=:  —  ,  at  ^  of  tbb  Vadios,  c=-~ ;  at'  ff 
3  3 

c=i~,  at  ^         }        ^  ^  extrenuty  of  the  rao 

dhis,  c=2a.  By  substituting  tbtese  diSereut  valcfes  of 
c,  instead  of  c  in  the  theorem,  and  by  making  a=x, 
tile  fdUomng  table  will  be  obtained,  ^ich  exhibits  the 
angles'  of  locliiAtioB.aDd  weather  iriiich  must  be  given 
to  dilfonnt  parts  of  the  sails. 

Pirts 
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l^echaWA  forces,  one  of  iHiiiA  ictt'at  «^  ibgte*  ti>  the 
•  windshaft,  and  is  therefore  emplmd  solely  in  giving  a 
motion  Qf  roQFtioit  .to  thfc  sails  aiM  Uw  axis,  upon  «hich 
thiey  are  fixed.  \Vhen  the  mill  is  used  for  grinding: 
com,  a  crown  wheel,  fixed  to  the  principal  axia  £» 
gives  mDCim  td  a  Ismma  CTdte,  Wftott  axis  canrioi 
tbc  moveable  millstone. 
Methoda  of  429-  That  th^  wind  may  Act  with  the  greatest  efficacy 
taraiBf;  the  upon  tfa^  salU,  the  ivtndshaft  mim  have  the  sinw  direc- 
Mdbto  the  tion  as  the  wind.  Bat  as  this  directidi  is  perpetually 
changing,  home  apparatus  ii  necessaiy  for  luinging  the 
windsbiA  and  skils  into  their  propn'  pobition.  This  is 
sometimes  efiecte*  iiy  TQ^jiortrng  lEe  fdWhteety  on  "ft 
stroiig  vertical  axtsj  wAdse  {kivot  Amfes  ia  atntass  socket 
fimdy  fixfed.  int6  tbe  grouild,  so  that  the  whde  ma- 
chine, hyideans  of  a  Tevei^  may  be  iiMe  to  revtolve 
upon  this  axis,  and  be  pro^rly  adjusted  in  the  direc- 
tion of  die  wind.  Most  wind-mills^  hbwever,  are 
furnished  with  a  moveable  roof  frhidi  reVolves  upmi 
friction  nillers  tnserthd  'in  the  {ixed  ketb  of  die  mill} 
and  the  adjusti^ent  is  eflected  by  the  'assistance  of  a 
umj^le  lever.  As  both  these  methods  of  adjiistment 
reqilire  the  assistance  of  ihen,  it  irnuld  be  very  ^sirekble 
that  the  samb  eCect  should  be  [Produced  siileiy  b^  the 
action  of  the  wind:  This  may  tie  done  by  fixing  a 
largfc  wooden  vane  or  ^teatlierMiock  at  the  extreintt;^-  ef* 
a  long  hiuiztotal  aiin  which  lies  in.  ihb  same  vertical 
plane  with  the  windfthaft.  By  this  means  trhen  the 
snr&oe  of  the  viuae,  and  its  distance  from  dm  centtt  of 
motion,  are  soi&eiendy  great,,  a  very  gentle  breeze  will 
exert  a  nifficiebt  ferce-apoathe  vane  to  turn  the  ma- 
chineij,  and  will  always  bring  the  sails  and  windshaft 
to  their  proper  jMsition.  This  weathercock,  it  is  evi- 
dent, m^  be  applied  either  to  machines  which  have 
a  njiovoMle  roo^,  or.  which  revolve  upon  a  vertmai 
aiboTi. 

On  tke  Form,  aid  Ifoaititm.^Wtiid4nUl  Saib,. 

■  '430.  It  appears  dfom  tbe  investigations  of  Parent,  that 
•  maximum  effect  Will  ho  produced  when  the  sails  are 
XheiDe&<  indined  54-f  degi«es  tb  the  axis  «f  rotation,  ,  air  when 
^ttioaas-  the  Migle  ofw^Mr  Js  jjf  (c)  degrees..  In  obtain- 
<*8^  ^  ing'  dib  lamelasioti,  however,  M.  Parent  has  assumed- 
data  which  are  ihadmlssible,  and  ba»-neglected  several 
drcumstances  whicli  tntnt  Wteiialljr  affect  the  result  of 
bis  investigations..  The  angle  of  mdination  assij^cd 
by  Parent  is  certunly  the  most  efficacious  for  giving 
motion  to  the  sails  from  a  state  of  re8t,and  forprevent- 
ing  them  from  stopping  when  in  inotion  i  but  he  has  not 
considered  that  the  action  of  the  wind  u^on  a  sail  at 
rest  is  'fiAie'rEht  from'its  actiffii- bpon  a  sail  iir.  motion  j 
*  ~       {!»  Urnce  the  extremities  of  the 'sails  move  widi  greater 
rapidity  than  the  parts  hearisr  the  centre,  the  angle  of 
weathn  sbtniM  be  greater  tdwutts  fhe  centre  dian  at 
the  tixtrteuty,  and  should '  vary  widi  "the  vdocity  of 
eacli  part  bf  the  ^aB..  IVtMShn  of  Idw  Js  vcry  oh- 


^c)  The  'vieat^r  of  die  sails  Is  tbc  angle  whidi  the  surface  forms  with  the  plane  in  which  they  move,  and  a 
iquU  to  ihtf  G<nii]Hemeat  of  the  angle  whioi  that  bur&ce  forms  with  the  axis. 


Digitized  by 


Google 


■M  E  e  H 


PamoTtben- 

ttBftMltk 

reloetty  af  thr 
nB  M  tlwK 

■nlamoCe. 

iritli  tkm  WW. 

iMfU  of  «m< 
tlwr. 

Oeg. 

Min 

Dtg. 

Min. 

* 

a 
3 

©3 

nil 

30 

34 

% 
T 

T 

69 

54 

20 

6 

74 

*9 

4 

^  or  4 

3 

77 

12 

40 

* 

3 

79 

n 

10 

33 

I 

81 

0 

9 

0 

Kodb  «r  432.  ftfr  Sme^n  found,  from  a  Tariet^r  of  expoi- 
teaton't  roents,  that  the  comiaoD  practioeof  incUning  plane  auSin 
from  tm  75°  to  the  axis,  was  much  more  efficaci- 
0U8  than  the-wirie  assigned  hy  Parent,  the  effect  bong 
as  45  to  31.  ^I^en  the  sails  iirere  weuheied  in  dm 
iWch  mam6r,-'Aat  is,  -whni  their  snfiwes 
ewe  to  the  wind,  and  lA/tn  the  M^jle  of  w*^iniitiim  in? 
creased  towards  their  «KtzoBMtiei,  tbef  pfoduced  a 
greatw  oSeot  thu  wbaa  they  were  wvatbered  either  in 
the  cMnmoQ  war,  or  -aocoiding  to  Eater's  theorem. 
Bat  when  the  su^  wcve  enhuged  at  their  extremities, 
^  aft  represMited  at  •  jl,  in  fig.  2.  ^  that  «  ^  was  ooe- 
third  of  the  radios  £D,  and  «  D  to  D  |t  as  j  to  3, 
their  power  was  greatest  of  all,  tlioog^  the  snr&ce  act- 
ed upon  by  the  wiad  remuned  the  same.  If  the  sails 
be  farther  enlarged,  the  effect  is  not  increased  in  pro» 
portion  to  the  surface  j  and  besides,  whai  the  quantity 
of  cloth  is  great,  the  machine  is  mnch  exposed  to  in* 
jury  by  sadden  squalls  of  wind.  In  Mr  Smeaton's  ei^ 
penments,  the  angle  of  weather  varied  with  the  d^ 
rtanee  frmn  the  axis }  luid  it  appeared  from  scvend 
^•Is,  that  die  most  effieocioosaoi^  were -those  in  the 
iblloiibg  table. 
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If  the  radius  ED  6f  the  sail  be  30  feet,  then  the  sail 
•■will  commence  at    Eli,  or  5  feet  from  the  axis,  where 
the  angle  of  inclination  will  be jl*.    At  ^  ED,  or  lO 
.Kct  fiwn  the  axis,  the  an^  wHa  be  71*,  and  so  on. 

Off  the  Epet  tf  Wind^l  SaiU. 

\^  433^  Hie  ioUowiDg  maxims  deduced  by  Mr  Smcaton 
his  experiaents,  coatafD  the  moat  accurate  infor- 
Vpw  this  satjeet 


A  N  1  C  &  ;23 

Maxim  X.   The  velocity  vlC  wind-miU  sails,  whether  PrActieal 
unloaded  or  loaded,  so  as  to  prodnoe  a  tmuumom  effect  Abthuiics. 
19  neariy  as  the  vel<»city  of  09  yaaA^  theic  s^bb  and  *  " 
portion  b^ingtij  same.  "Sim 

maxim  %.     Ibe  lo^u  at  th^  maxunum  is  nearly, Mifit,  ^ 
hut  somevHat  less  than,  a«  the  square  of  the  vdoci^  catding  to 
of  the  «^  the  sfaape  and  positjoa  of  the  aaib  bMngB»»t— . 
thesaniic.. 

i&^m  3.  ll^e  cflccts  of  the  same  sails  at  a  maxi- 
num,  are  nearly,  but  aofnewhat  )fm  than,  ^  Uw  cubei 
of  the  velocity  of  the  wind. 

Uaxim  4.  The  load  pf  tb«  saaoe  sails  tb* 
maximnm  is  neariy  as  the  squxes,  pnd  their  effects 
w  the  cubes  of  their  number  pf  tnini  in  a  ^ven 
time. 

3£xfHn  5.  When  sails  arc  losded,  io  as  to  ^mloce 
a  maximum  at  a  given  velocity,  and  the  velocity  wf 
the  wind  increases,  the  load  co^rtinulng  the  same: 
1st,  The  increase  of  effect^  whdu  the  increase  of  thiQ 
velocity  of  the  wind  is  small,  wilt  be  nearly  as  the 
squares  of  those  velocities:  2dly,  When  the  velo- 
city of  tlie  wind  is  double,  the  ^ects  wilt  be  near- 
ly  as  10  :  27^:  But,  3dly,  When  the  vehwitics 
compared  are  mm  thu  double  of  that  where  tJap 
^ven  load  praducas  a  maximnm,  (hp  effects  increase 
nearly  in  the  um^  ratio  of  the  vehwity  tS.  the 
irind. 

Maxim  6.  paUs  whece  the  Egnre  and  piwitiftnf 
are  similar,  and  the  vehicity  of  t^e  wind  the  afW)  the 
number  of  turns  in  a  given  time  will  be  reciprocally  as 
the  radius  or  l^gt^  pT^e  m*^- 

Maxim  7.  Itie  load  at  a  maximum  that  sails  of  4 
similar  figure  and  posittwi  will  overcome  at  a  give* 
distance  fi-o^  the  centre  motion,  will  be  as  the  cnbe 
of  the  radius. 

Maxim  8.  Tbe  effects  of  sails  of  similar  %ure  and 
position  arc  9s  the  square  of  the  radios. 

Maxmt  9.  The  velocity  of  the  extremities  of  Dutdi 
sails,  as  well  as  of  die  enlarged  sails,  in  all  their  usual 
poutims  when  unloaded,  or  even  loaded  to  a  maxi- 
nuun,  are  copaidenhly  quicker  than  the  yehidty  of  ths 
wind. 

434.  A  new  mode  of  coostmcting  the  sails  of  wind- 
mills has  been  rooestly  given  by  button,  and  full/ 
described  by  Mr  Hesfe^  of  Bpiton,  in  a  irork  exclu> 
sively  devoted  to  the  sobjioot. 

The  limits  of  this  artiole  will  not  permit  us  to  enter 
.into  any  discussion  respecting  &e  prinoi^cs  upon  which 
Mr  Sutt(»*s  gravitatc^d  sails  are  constructed  j  but  tfa« 
subject  shall  be  resoqied  under  the  article  WiMDHiU- 
It  nu^  be  proper  however  to  remark  that  Mr  Suttofi 
gives  his  sails  tivp  form  represented  in  fig.  4.  and  makes 
the  angle  of  weather  at  the  point  equidistant  froqi 
A  and  B,  equal  to  22"  30'.  The  incjination  of  the 
sail  at  any  other  point  N-of  the  sail,  is  an  a^gle  whom 
sine  is  the  distance  of  tbU  pnnt  from  the  centre  of  mo- 
tion A,  the  mdius  being  the  breadth  .of  the  sail  nt  thi^t 
point.  Fig.  3.  shews  the  angles  at  the  different  fSg,  j. 
points  of  Mte  anil}  and  the  apparent  and  absolute 
hreadth  of  the  mil  at  these  points.  Mr  Sutton*s 
mode  of  regulating  the  velocity  of  the  sails,  and  of 
'bringing  them  to  a  state  of  rest  is  particolariy  in- 
genious. 
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'  435.  Various  opinions  have  been  entertained  respect- 


"M-milln  relative  advantages  of  horizontal  and  vertical 

innd-mills.  Mr  Smeaton,  with  great  justice,  gives  a 
decided  preference  to  the  latter ;  but  when  he  asserts 
that  horizontal  wind-nulli  have  only  f  or 
powrr  of  vcrticarl  ones^  be  certainly  foinis  too  low  an 
e'^limate  of  their  power.  Mr  BeatsoD,  on  the  contra- 
ry, who  has  received  a  patent  for  the  construction  of  a 
new  borizMtal  wind-mill,  aeems  to  be  prejndiccd  in 
their  &vour,  and  greatly  exaggerates  their  comparative 
Talnc.  From  an  impartial  lUTcstigation,  it  will  proba- 
bly ^pcar,  that  the  tmdi  lies  between  these  two  oppo- 
site opinions }  bat  before  entering  on  this  discnssiov, 
we  must  first  consider  the  uatwe  and  form  of  horizontal 
wiods-mUls. 

Fij.  4.         436.  In  (iff.  4.  CK  is  the  wmdshftf^,  which  moves  np^ 
on  pivots.   Four  cross  barsj  CA,  CD,  IB,  FG,  are  fix- 
ed 10  tills  arbor,  which  carry  the  frames  APIB,  DEFG. 
Tlic  sails  AI,  F,G,  are  stretched  upon  tdicse  frames, 
'  and  arc  carried  round  the  axis  CK,  by  the  perpendicu- 
lar impulse  of  the  wind.    Upon  the  axis  CK,  a  toothed 
wheel  is  fixed,  which  gives  motion  to  the  particular 
machinery  that  is  employed.    In  the  figure^  only  two 
sails  wrc  represented  J  but  there  arc  always  other' two 
rommoD    placed  at  right  angles  to  these.   Now,  let  the  sails  be 
tiKtiio  t  of  exposed  to  nie  wind,  and  it  will  be  evident  that  no  mo- 

«.»iU»;pdiiit  connteracted  by  an  equal  and  oj^osite  force  np- 

tk«  wiiuL  on  the  sail  £G.  In  order  then,  that  the  wind  may 
communicate  motion  to  the  machine,  the  force  upon 
the  returning  sail  EG  most  cither  be  removed  b^ 
screening  it  from  the  win*,  or  dtniinished  by  making  it 
present  a  less  surface  ^?bcn  returning  against  the  wind, 
Tbe  first  of  these  methods  is  adopt^  in  Tartary,  and 
in  some  provinces  of  Spain ;  but  is  objected  to  by  Ms 
BeatsoD,  from  tbe  inconvenience  and  expencc  of  the 
machinery  and  attendance  reqinsite  for  turning  the 
screens  into  their  proper  positions.  Notmthtsanding 
this  objection,  however,  I  am  disposed  to  think  that 
this  is  the  I>est  mrthod  of  diminishing  the  action  of  tlie 
wind  upon  the  returning  sails,  for  tbe  moveable  screen 
may  easily  be  made  to  IbDow  the  direction  of  the  wind, 
and  assume  its  proper  ^ition,  by  means  of  a  lar^ 
wooden  weathercock,  without  the  aid  either  of  men  or 
machinery.  It  is  tme,  indeed,  that  tbe  resistance  of 
the  air  iri  the  retumtog  sails  is  not  completely  remo- 
ved but  it  is,  at  least  as  much  diminished  as  it  can  be 
by  any  method  hitherto  proposed.  Besides,  when  this 
plan  is  resorted  to,  there  is  no  occasion  for  any  move- 
able flaps  and  hin^^s,  which  must  add  greatly  to  the 
expence  of  every  other  method. 
I»f»ii«Ki"s  437-  The  m<iie  of  bringing  the  sails  back  against 
Mftuii.  the  wind,  which  Mr  Beaitson  invented,  is  perhaps,  the 
simplest  and  best  of  tbe  kind.  -He  m^es  each  sail  AI 
to  consist  of  six  or  eight  &tps  or  vanes,  AP  b  i,  &  i  c  2, 
&.C.  movuig  upon  hinges  represented  by  the  dark  lines, 
AP,  &  I,  c  2,  &c.  so  that  the  h>werBide  A  i,  of  the  first 
flap  overlaps  the  binge  or  higher  ade  of  the  second  flap, 
and  so  on.  When  the  wind^  therefore,  acts  upon  the 
sail  AI,  each  flap  will  press  upon  the  hinge  of  the  one 
immediately  below  it,  and  the  whole  surface  of  the  sail 
wilt  be  exposed  to  its  action.  But  when  the  sail  AI 
Ktuma  against  the  wind,  the  flaps  will  revolve  round 


upon  their  hinges,  and  present  only  their  edge«  to  tbe  frMtM 
wind,  as  is  represented  at  EG,  so  that  the  resistance  M«eluuiiM. 
occasioned  by  the  return  of  the  sail  must  be  greatly  di-  »• 
minisbed,  and  the  motion  wilt-  be  continned  b^  tbe 
great  superiority  of  force  exerted  upon  the  sails  in  tbe 
position  AI.  In  computing  the  force  of  the  wind  upon 
the  sail  AI,  and  the  resistance  opposed  to  it  by  tbe 
edges  of  the  flaps  in  EG,  Mr  Bcatson  fiads,  that  when 
the  pressure  upon  the  former  is  1 87  2  pounds,  the  re- 
sistance opposed- by  the  latter  is  onty  about  36  pounds, 
or  jV  part  of  the  whok  force )  but  be  neglects  the  ac- 
tion of  the  wind  upon  the  arms  CA,  &c.  and  the 
frames  which  carry  the  sails,  because  they  expose  the 
same  surface  in  tbe  position  AI,  as  in  tbe  position 
EG.  This  omission,  however,  has  a  tendency  to  mis- 
lead us  in  die  present  case.  as  we  shall  now  see,  for  \re 
ought  to  compare  the  whole  force  exerted  upon  tbe 
arms,  as  well  as  the  sail,  with  the  whole  resistance 
wliich  these  anus  and  the  edges  of  the  flaps  oppose  to 
the  motion  of  the  ivuidmill.  By  inspecting  fig.  4.  it 
will  appear,  that  if  the  force  upon  the  edges  of  tbe  flaps, 
which  Mr  Bcatson  supposed  to  be  13  in  number, 
amoonts  to  36  pounds,  tlw  force  spent  upon  the  bars 
CD,  DG,  GF,  FE,  &c  cannot  he  less  than  60  pounds. 
Now,  since  these  bars  are  aeted  upon  with  an  equal 
force,  when  the  sails  have  the  position  AJ,  1872-^60 
=1932  wiU  be  the  force  exerted  upon  tbe  nil  AI,  and 
its  appendages,  while  the  opposite  force  upon  the  bars 
and  edges  of  the  flaps  v^en  returning  agaipst  lite  wind 
will  be  36-^-60=96  pounds,  which  is  nearly  tv  ot' 
1032,  instead  of  ^  oompvtcd  by  Mr  Beateon. 
Hence  we  may  see  the  probable  advantages  ef  a  screen 
over  moveable  flaps,  as  it  will  present  not  only  the 
sails,  bat  tbe  arras  and  tbe  frame  which  support  it, 
from  the  action  of  the  wind. 

438.  We  shall  now  conclude  this  chapter  with  ^c^npari 
comparison  of  the  power  of  horizontal  and  vertical  som  bc- 
wind-mills.  It  was  already  stated,  that  Mr  Smcaton  ivrecivver- 
rathcr  underrated  the  fomer,  while  be  maintained  that  ^w^** 
thev  have  only  f  or  VW  the  power  of  the  latter.  He 
observes,  that  when  the  vanes  of  a  horiaontal  and  a  ver- 
tical mill  arc  of  tbe  same  dimensions,  tbe  power  ef  tbe 
latter  is  four  times  that  of  the  former,  because.  In  the 
first  case,  only  one  sail  is  acted  u|Nm  at  oace,  white,  in 
the  second  case,  idl  tb*  foar  receive-  xke  impulse  of  the 
wind.  Tliis,  however.  Is  not  strictly  tme,  since  the 
vertical  sails  arc  alt  oblique  to  the  difectlon  of  the 
wind.  Let  us  supjnse  thst  the  area  of  each  sail  is  lOO 
square  feet ;  then  the  power  of  the  horizontal  sail  will 
be  J  00,  and  the  power-  of  a  vertical  sail  may  be 
called  100  X  sine  70***  (70*  being  tbe  common  angle 
of  inclination)  —  88  nearly;  hot  since  there  are  tour 
vertical  sails,  the  power  of  them  all  wilt  be  4x88  = 
352  y  so  tbat  the  power  of  the  horizontal  sail  is  to  that 
of  the  four  vertical  ones  as  i  to  3<52,  and  not  as  i 
to  4,  according  to  Mr  Smeaton.  But  Mr  Smeaton 
also  observes,  uat  if  wc  consider  the  farther  disadvan- 
tage which  arises  from  the  difficulty  of  getting  the  salts 
back  against  Ae  wind,  we  need  not  wonder  if  horizon- 
tal wind-mills  have  only  about  or  tV  the  power  of 
the  common  sort.  We  nave  already  seen,  that  the  re- 
sistance occasioned  by  tbe  return  of  die  sails  amounts 
to'  tV  of      Xfhxie  force  which  they  receive  ;  l>y  snh- 

tracting       therefore,  from  -J-jji  *e  shall  find  that 
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jjj^jj^  Uw  p9wer  of  bornontal  wiadHiuUs  '»  wly        or  lit- 

tle  more  thao  ^  t&at  of  vertical  ones.  This  cal- 
culation procee<ls  opon  a  supposition,  ttiat  the  whole 
force  exerted  upon  vertical  sails  is  employed  in  turning 
tbera  roTuid  the  axis  of  motion  y  whereas  a  considerable 
part  of  this  force  is  lost  in  pressing  the  pivot  oftbe  axis 
or  wiadsbaft  against  its  gudgeon.  Mr  Smeaton  has 
.oveiiooked  this  circumstance,  otherwise  be  could  never, 
have  maintained  that  the  power  of  four  vertical  sails 
iras  ^uadnqile  the  power  of  one  horizontal  sail,  die  di- 
.meosioDs  of  each  being  the  same.  Taking  this  cirenm- 
ataoce  into  the  account,  we  cannot  he  far  wroo^  in  say< 
iag,  th^  in  theory  at  least,  if  not  in  practice,  the 
power  of  a  horizontal  wind-miU  Is  ahont  -f  or  ^  of  the 
power  of  a  vertical  one,  when  the  qnantity  of  surface 
aad  the  form  of  the  sails  is  the  same,  and  when  every 
part  of  the  horizontal  sails  has  the  same  distance  from 
the  axis  of^motion  as  the  corresponding  parts  of  the  ver- 
tical sails.  But  if  the  hiHizoutal  sails  have  the  position 
AT,  LG,  ia  Hg.  4.  instead  of  the  position  CA  d  m, 
CD  o  »,  their  power  will  be  greatly  increased,  though 
the  quantity  of  surface  is  the  same,  because  the  part 
CP  3  m  being  transferred  to  BI  3  ^,  has  much  more 
power  to  turn  the  sails. 

Cbaf.  Vm.  QnikeCottstructionofW^tGir- 

On  Uw  Bise  439-  A  ^  evident  from  Art.  60.  Chat  when  a  wheel 
•r  cnringe  Buimoonts  an  obstacle,  U  acts  as  a  lever  of  the  first  kind; 
whccU.  ^,^1  jts  power  to  overcome  sneh  imistuiceo  i» 

CCCXXT  with  its  diameter.   The  power  f>f  the  force  P, 

^ig.  6.        example,  to  raise  the  wheel  NB  over  the  eminence 
C,  is  proportional  to  the  vertical  lever  FC,  which 
increases  with  the  £ameter  of  the  wheel,  while  tlie 
lever  of  resistance   FA,   by  which  the  weight  of 
the  wheel  acts,  remains  unchanged'}  hence  we  see 
the  advantages  of  large  wheels  for  overcoming  such 
obstacles  as  generally  resist  the  motion  of  wheel  cap- 
riagcs.  There  are  some  circnmstanres,  however^  which, 
independent  of  the  additional  weight  and  e»)ence  of 
large  wheels,  prescribe  limits  to  their  size.    If  the  ra- 
dius AC  of  the  whceF  exceeds  the  height  of  that  part 
of  the  liorse  to  which  the  traces  are  Rttached,  the  line 
of  traction  DA  will  he  oblique  to  the  horizon,  n4 
part  of  the  power  P  wilT  he  employed  in  pressing  the 
wheel  upon  the  ground.    A  wh«l  exceeding  {bnr  and 
a  half  feet  radius,  whic&  is  the  general  distance  from 
the  ground  of  that  part  of  the  horse  to  which  the  traces 
are  attached,  has  still  the  advantage  of  a  smaller 
wheel }  but  when  we  consider  that  the  traces  or  poles 
of  the  cart  will,  in  this  case,  rub  against  the  flanks  of 
the  horses,,  so  that  the  power  of  the  wheel  is  dimioifthed 
.by  the  increase  of  its  weight,  we  shall  be  convinced  that 
no  power  is  gained  by  makhig  the  radius  of  the 
wheels  greater  than  four  and  a  half  feeC.    Even  this 
siTie  IS  too  great,  as  shall  be  afterwards  shown,  when  we 
treat  of  the  line  of  traction,  so  that  we  any  safely  a»- 
sert,  that  the  diameter  of  wheels  should  never  be  greab- 
_  er  than  six  feet.   Hie  fore  irfaeeh  of  oar  carriages  are 
still  unaccoontaUy  smaA,  ud  it  is  not  vocommon  to 
•ee  carts  moving  npm  wfaeeb  scarcely  14  inches  in  disp 
meter.  The  convenioice  of  turning  is  urged  as  the 
Ma  ibr  diminishing  the  fore  wheels  of  canriages,  and 
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the  fimlity  of  loadii^  (ho  cart  is  oonsidered  as«  soffi.  -pnetiod 
cient  reason  fixr  nsing  iriieeb  so  small  as  14  iDches.31ecbuiin. 
^e  first  of  these  advaatages,  however,  may  be  obtain* ' "'  «  ' 
ed  by  going  to  the  end  <iS  a  street,  or  to  a  proper  place 
for  turning  the  carriage  ;  and  a  few  additional  turns  of 
a  windlass  will  be  sufneient  to  convey  the  heaviest  loads 
into  carts  mounted  on  high  wheels. 

440.  The  next  thing  to  be  determined  is  the  shape 
of  the  wheels.  Now  it  is  certainly  a  matter  of  surprise 
how  the  unnatural  shape  which  is  at  present  given  to 
them  could  ever  have  beeq  brou^it  into  use.  A  cy- 
lindrical wheel,  with  the  spokes  perpendicular  to  the 
naves,  is  undoubtedly  the  form  which  every  mechauic 
would  give-  to  his  wheels,  before  he  had  heard  of  the 
pretended  advantages  of  concave  or  dishing  wheels,  or 
those  which  have  indued  spokes  and  cnuMl  rims.  It 

has  been  alleged,  indeed,  that  the  Scam  represented  in  c^jcxxv. 
fig.  ^.  when  A  r,  B  <  is  the  eonical  ximr  and  0  A,    B        j.  ' 
the  tnoiined  spokes,  renders  the  vdwel  stronger  thui  it 
would  otherwise  be  }  that  by  extending  the  base  of  the 
carriage  it  prevents  it  from  being  overturned  j  that  it 
hinders  the  feUie»  from  rubbing  against  the  load  or  the 
sides  of  the  cart }  and  that  when  one  wheel  falls  into  a 
rut,  and  therefore  supports  more  than  one  half  of  Uic 
load,  the  spokes  are  brought  into  a  vertical  position, 
which  renders  them  more  capable  of  sustaining  the  ad- 
ditional wei^t.    Now  it  is  evident  that  the  second  of  ^ 
these  advantages  is  very  trifling,  and  may  be  obtained, 
when  r^uired,  by  interposing  a  ^ece  of  board  betveen 
the  wheel  aad  the  load. 

441.  The-  other  two  advantage*  exist  only  in  .  veer 
bad  roads }  and  if  they  are  neoessaiy,  which  wo  nracL 
foestion,  in  a  country  like  Uiis^  where  the  roads  are  so'  - 
excellently  made,  and  so  vegiUariy  repaired,  they  caa 
easily  be  procured,  by  midung  the  axle-tree  a  few  inches 
longer,  and  increasing  the  strength  of  the  spdces.  Bat 
it  is  allowed  on  all  hands  that  perpendicular  spokes  are 
preferd>lc  <m  level  ground.    The  inclination  of  the 
spokes,  tberefine,  which  renders  concave  wheels  advan- 
tageous in  nigged  and  uikequal  roads,  renders  them  dis-  * 
advantageous  ytb/ea  the  ro«ds  are  in  good  order }  and 
where  the  good  roads  are  more  numerous  than  the  bad  . 
ones,  as  Aey  certainly  are  in-  ttds  country,  the  disad- 
vantages <tf  concave  wheels  most  overbalance  their  ad- 
vantages.  It  is  true  indeed  that  in  concave  wheels^ 

spokes  are  in  their  stroi^g;eat  position,  when  they  aro 
exposed  to  tiie  severest  strams,  that  is,  when  one  wheel 
is  in  »  deep  rut,  Mid  snstuns  more  than  one  half  of  th« 
load :  bat  it  is-eqaal^f  tme  that  on  level  ground,  where 
the  spokes  are  in  their  weakest  position,  a  less  sever*- 
strain,  hy  continuing  Anr  a  nmch  longer  time,  may  be 
cqiudly  if  not  more  detrimental  to  the  wheel. 

Upon  these  observations  we  might  rest  the  opnion 
iriiieh  we  have  been  maintaining,,  and  appeal  for  its 
truth  to  the  judgment  of  every  intelligent  and  unbias- 
sed  mind  ;  Iwt  we  shall  go  a  step  faruier,  and  endea. 
Toor  to  show  that  coneave  dishing  wheels  are  more  ex- 
pensive, more  injorioos  to  the  roads,  more  liable  to  he 
brokoi  by  Mcidents,  and  less  durable  in  general,,  than 
those  wheels  in  whidi  the  nukes  are  perpendicalar  to 
the  naves.  By  inspecting  fig.  5.  it  wiU  appear  that  tba 
whole  of  die  pressure  iniidi  ue  wheel  AB  sustains  is 
exerted  along  the  inclined  spoke  p  *,  and  therefore  acts 
oUiquel^  upon  the  level  groond  n  D,  whether  the  rime 

are  corneal  or  aMricsL  This  oblique  ' 
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Mcchairici.  betircen  B  and  D  than  between  B  and  «,  and  if  th« 
'  ■ '  load  TTere  aefteiently  great,  tbc  ftone^  would  start  pp 
between  s  and  ]>.  The  texture  of  the  roads,  indeedi 
is  sufficiently  firm  to  prevent  this  from  taking  pUco.i 
bat  hi  coineqnence  of  ^he  obliqw  pressure,  the  ateoos 
betiTccn  f -and  D  vi'M  nt  least  be  loosened,  and  hy  ad- 
mitting the  rain  tlieivb<^of  the  rad  mU  he  oiaterially 
damaged.  Bnt  when  the  spokes  art:  perpcndienbr  to  the 
nave  as  pn^  and  when  the  rhrw  mA,  mB  uw-cylindrnial, 
or  parallel  to  the  ground,  the  weight  aostaiiicd  by  the 
whed  trill  act  perjien£ealarly  upon  the  mad ;  aaA  wh^ 
ever  nnich  that  w^ght  is  iacFoased,  its  actioDcan  1m«« 
no  tendcnCT  to  durang;c  the  materials  of  which  it  is 
conqrased,  but  is  mther  eakniated  to  conaobdate  thMO, 
and  render  the  road  more  fcrm  and  durable. 

442.  It  was  ohserred  that  concave  wheels  are  more 
expen5i\'e  than  plane  oiws.  This  additional  expencc 
arisM  from  the  greater  qnantity  of  wood  and  woricmatt' 
rinp  which  the  former  require }  Ibr  in  Mdcr  that  dishing 
wheels  may  be  of  the  same  peipcadicalar  height  as 
plsue  imes,  the  spokes  of  lira  fimner  must  exceed  in 
I«igth  diose  of  the  latter,  as'mudi  m  tku  liypoth«iiise 
oA  of  the  triangle  oAif  exceedi  the  "id*  wn  ;  and  theve- 
fore  the  weight  and  the  resislaaee  of  aoCh  wheels  mnst 
be  pnpulianably  great.  The  -inclined  spokes,  ton, 
cannot  he  formed  nor  ineerted  wkb  such  &cility  as  per- 
pendicniar  ones.  The  extremity  «f  the  ^oke  nAiich  is 
fixed  into  the  nave  is  inserted  at  right  tvati^a  to  it,  in 
the  direction  0  p,  and  if  the  rims  are  cylindrtcal,  the 
othA'  spirfce  riraidd  be  insetted  in  a  similar  nunnery 
while  Bie  interme^ate  portion  has  an  indined  positiim. 
Tliere  are  therefore  two  fleicnrcs  or  bcndings  in  the 

•  «pokes  of  eoncam  wheels,  which  requires  them  to  be 
formed  oat  of  a  larger  piooe-f>f  wood  than  if  they  had 
no  such  flexnres,  and  vendors  tiiem  liable  to  he  hcokoa 
by  any  sudden  strain  at  the  points  df  flexure. 

443.  We  diall  now  dismisa  tfce  nbjeet  of 
trhceU  with  one  obwmtien  noM,  and  we  beg  tha  read- 
er\  attention  to  it,  twcanie  H  nny— wto  he  decisivB 
the  questhm.  The  ohMaeles  whidi  eaifriagw  have  to 
encount«^r,  are  ahnbat  never  splicnMl  ^otnberaaces  that 
permit  the  elevated  wheel  to  renme  by  degrees  its  hori- 
zontal position.  They  are  gCDeratly  of  such  a  nature, 
that  the  wheel  is  instantaneensly  preeipitatedfrom  their 
top  to  the  level  ground.  Nov  the  momentum  with 
which  the  wheel  strikes  the  groBRd  is  very  great,  ariiing 
from  a  successive  acenmnletion  of  force.  Hie  velocity 
of  the  elevated  wheel  is  oonsiderid^  when  it  reaches 
the  top  of  the  eminence,  and  wlrila  it  is  tumbling 
into  the  level  ground,  it  is  recMving  gradnally  that 
proportion  of  the  load  which  was  transferred  to  the 
other  wliee),  tOl  hsving  recovered  the  whole,  it  inpiu- 

§'s  against  the  groond  with  great  velocity  and  fiuce. 
at  in  concave  iriie^  the  spoke  whfadi  then  strikaa  die 
^und  is  in  its  weakest  perition,  and  thetefora  nmch 
more  liaUe  to  he  broken  by  the  impetos  wi  the  fall, 
than  the  spokes  of  the  lowest  wheel  hy  tiie  mere  trans- 
ference of  additional  weight.  Whereas,  if  the  spelces 
be  perpendicidar  to  die  nave,  they  receive  this  sudden 
shock  in  Aeir  strongest  position,  «id  arp  in  m  -dn^er 
of  g^ng  way  to  the  strain. 

444.  In  the  preceding  obserratiens  we  have  nippo- 
sed  the  rims  of  the  wlieeb  to  be  t^Undricnl.   hi  eon- 
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cave  wheris,  however,  the  Tims  are  nniformly  made  of  jpnftie^ 
ft  conical  form,  as  A  r,  B  «,  fig.  5.  whidi  not  only-in-  MechanM- 
creases  the  disadvantages  whi«i  we  have  ascribed  to  '  "■• 
then,  but  adds  many  more  to  the  number.  Mr  Cam- 
ming, in  a  late  Treatise  tin  Wheel  Carriages,  aoMy 
devoted  to  tba  consideration  of  this  single  point,'  has 
diewn  with  great  ahili^  the  disadvantages  of  eoiiicid 
irims,  and  the  ^priety  Of  ^tniking  them  eylindrical ; 
butve  are  of  epinion  that  he  has  ascribed  to  conical  rims 
several  disadvantages  which- arise  ^U^y  from  an  ioclt- 
iiation  of  the  spokes.  ^He  nNittsmnch  upon  iJie  injuir 
-doDeto  the  FOftds  bv4he'iise  of  conical  rims  j  yet  though 
we  are  cimvinced  dhat  they  «re  mmv  injurious  to  pave- 
ments and  higfavavs  'than  'c^indricu  rims,  yre  are 
cquaily  cmvinced,  that  this  injury' is  occasioned  chiefly 
by  the  oblugue  pressnre  vf  Uie  -inelined  spokes.  The 
defects  of  conical  rims  are  so  nomerons  and  palpable, 
that  it  is  wondeHul  they  should  have  been  so  long 
ovn-looked.  Every  cone  that  is  put  in  motion  upon  a 
plane  surface  will  revolve  round  its  vertex,  and  if  force 
IS  cmpU^red  to  confine  it  to  a  straight  line,  the  smaller 
parts  of  the  cone  will  be  dragged  along  the  ground  and 
the  finctim  greaUy  increased.  Now  when  a  carriage 
moves  upon  cnucM  wheels,  one  part  of  the  cone  rolls 
while  the  other  is  dragged  along,  nnd  thonj^  confined 
to  a  rectilineal  dircctten  liy  extern^  force,  tbir  natural 
tendency  te  rovolve  round  their'vertex  occasions  a  great 
and  continued  firiction  oipon  the  Each.pin,  the  rimddn' 
of  the  a\Ie-tree,  and  the  sides  of  deep-ruts. 

44$.  The  shape  of  tbrwheels  being  thnsdrterrnined, 
we  mast  now  attend  to  some  particular  parts  of  their 
coostmctiou.  'The  iimi  plates  of  -which  the  rims  are 
cemposf^d  ahottld  iiever  be  less  than  three  inches  in 
breadth,  as  narrow  rims  sink  deoj^into  the  ground,  an8 
therefore  injure  the  roads-and  fa:tigue  the  horses.  Bilr 
Walker,  indeed,  attempts  to  throw  ridicule  upon  the 
act  of  pariiament  which  eojoiued  the  use  of  broad  wheel^ 
bnt  be  does  «ot  assign  ainr  sufficient  reason  for  his  opi- 
liMHi,«nd  M^t  to  have.  ,  known  d»t  several  excellent 
and  well  devised  wperaments  were  Intely  instituted  by 
Boulnrd  and  .Mai^caarcm,  which  evincein  the  most  satis- 
factory mnnner,  the  great  utfli^  of  broad  wheels. 
Upon  this  subject  an  observation  occurs  to  us,  ii4iich  has 
not  been  gnierally  attended  to,  and  whigh  aj^tears  to 
remove  lut  the  objections  vbich  can  be  urged  against 
tmad  riras.  When  any  load  is  supported  upon  two 
pmnts,  each  punt  supports  one  half  pf  the  weight;  if 
the  points  are  increased  to  four,  each  will  sustain  one- 
fourth  of  the  l^ad,  and  so  on ;  the  pressure  upon  each 
|KMnt  of  support  diminishing  as  the  mimber  of  points 
increases.  If  a  weight  therefore  is  supported  by  a 
broad  surface,  the  points  of  support:  are  infinite  in  niun- 
bcr,  and  each  ofthem  will  hear  an  infinitely  small  por- 
tioB  of  the  loftdj  aqd,  in  the  same  way,  every  finite 
paction  of  this  surface  will  sustain  n  part  of  the  weight 
inversely  pn^rtienal  to  the  number  of  simiUr  portions 
which  the  snrfsee  eontains.  Let  us  now  suppose  that  a 
cart  carrying  ft  load  of  sixteen  hundred  weight  is  sup- 
ported upon  whods  whose  rims  ftre  four  inches  in 
liraadth,  and  thnt  one  of  the  wheels  psssea  over  four 
•tones,  evehof  tliem  an  inch  broad  and  equally  hi^  and 
capable  of  heiog  pulvnra«d  only  by  a  pressure  of  four 
hundred  pwmda  weight.  Then  as  each  wheel  siutainf 
«aa  Uf  vi  dm  toad,  and  as  ^  «rbeel  ^ch  passes 

over 
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tMMml  oMr  ^  Hones  liM)ft«rpaintt  cl  Mppovt,  «n«b  ■tnno. 
Hill  beftr  m  i»«igfat  of  two  Lnndtod  might,  ad  (Iwre- 
fitteMi))  not  be  broken.  But  if  fbe  Ban*  cart,  with 
rim  only  two  inches  in  ImndA)  dbeufd  pass  lAt  same 
wi^}  it  iviU  ewer  o&ljr  *w«  of  «he  Menes;  and  the 
wheel  having  now  only  two  points  of  support,  each 
stone  will  be  pMMed  with  a  weight  of  four  hundred 
weight,  'and  will  tlurefore  he  reduced  to  powder. 
Hence  we  ma^  in&r  that  narrow  wheels  are  in  another 
pmnt  of  view  ilyyrimis  to  the  roads,  by  juiiverizing  the 
walerials  of  which  they  ate  composed. 

446.  Aa  the  rims  of  wheeb  wear  soonest  at .  tbeir. 
d&ges  they  ahoulA  be  mafie  thinner  in  the  middle,  and 
onght  to  be  frtti*"^  to  the  fellies  with  sails  of  sndi  * 
kind  thia  tbeir  %elids  may  not  rise  alywo  tlie  aor&ae  ef 
the  ridks.  In  sane  military  vra^ons  wA%ave  seen  the 
heads  of  these  nnilsrising-an  iodi  above  the  rims,  which 
not  onjy  destraysthe  .^VAnent  «f  streets,  iMt  oppoies 
a  cratinual  resistaace  to  the  motion  of  tlie  wheel.  '  If 
these  nails  were -oif^  4b  comber,  the  wheel  would  ex- 
perience the  saitae  refttstoncs,.  as  if  it  bad  to«urnieunt 
obstacles,  one  inch  high,  during  every  revolution, 
"rae  fellies  -on  which  the  rims  are  fixed  should  in  car- 
riages he  three  inches  and  a  finrth  deep,  and  in  wag- 
gons four  inches.  The  naves  should  be  Uiickest  at  the 
place  where  the  spoken  are  inserted  -,  and  the  holes  in 
iriuch  (he  spokes  are-  placed  sheold  not  be  bored  quite 
thrmigfa,  as  the  grease  upt«i  the  •aade-tne  would  in- 
dnMte  itadfhetiKen  the  spoke  and  the  naves,  and  prs- 
Mt  diAt  close  ajHiesion  vHii^  -is  itecessary.  ta  tbe^ 
ttrengfh  of  the  wheel. 

Oh  the  Position  oj  the  Wheels. 

447-  It  (nuit  naturally  occur  to  every  person  reflect- 
mg  opon  diis  ftubject,  lAtat  the  axle-trees  ^onld-  be 
straight  aud'thc  wheels  perfectly  partllel,  so  tbattbey 
may  not  be  wider  at  tbeir  highest  than  itt  tbeir  lowest 
pinnt,  whether  they  are  of  a  conical  or  a  cylindrical, 
ftnni  In  fKs  eoontrtr,  however,  the  wheels  are  always 
made  concave,  and  the  ends  of  the  axle-trees  are  nni- 
verstlly  bent  downwards,  in  order  to  make  them  spread 
at-Ae  top-and  apimiach  nearer  below.  In  some  ear- 
ri^es  'Abich'-we  have  examined,  Trhere  the  wheels 
wezfrifnly  ftnr  feetiix  inches  in  diameter,  the  distance 
Af  OifrMedB  nt  top  wasfallysix  feet,  and  thoivdifttance 
below  only  foor'  feet  eight  inches.  By  Ais  foelirii  prac- 
tice the  very  advantages  whidi  may  be  derived  irwn 
the  ctfncavity  of  the  wheels  are  completely  tdcen  away, 
while  many  of  the  disadvantages  remain ;  mere  room 
is  taken  up  in  the  coach-house,  and  the  earriaie^e  is 
more  liahle  to  be  ovettumed  by  the  contraction  oif  its 
base. 

448.  "With  some  mechanics  it  is  a  practice  to  bend 
die  eoda  of  the  axle-trees  forwards,,  and  thus  make  the 
wbceb  wider  behind  than  before,  litis  blander  has 
been  strennomly  defended  by  B£r  Henry  Beighton, 
Hlfo  -nUDntains  th*t  wheels  in  this  -positian  are  mm 
fiivoarable4mCtatning,sinee,'nlien  tbe-wheels  arc  paral- 
lel, tile  tmteniMMt  when  tnmihg  wonld  ^ess  against  the 
Had  pin,  -nod  tihe  innexmost  mmld  rest  against  the 
ihoiJIfer  of  the  aii1e>trRe.  In  rectilineal  motions,  hew- 
over,  ttese  omverging  wheels  engender  a  great  d^ 
of  friction  both  on  the  axle  and  tlie  ground,  and 
miBt  dwrefisftibe  mote' disadvantageous  than  parallel 
OlMBIb 
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On  the  Line  of  Tractwn^  and  the  Method  8p  "■'^'^jHSSScL 
Horse*  exert  then"  strength.  • 

44^.  M.  Carans  attempted  to  shew  diat  the  Une  of 
tfaokHn  E^old  alwa}«  be  pandld  to  the  gromd  o». 
which  the  carriage  is  moving,  both  because  the  hone . 
can  exEit  his  grcaiest  iftrength  in  this  direetioo,  and  be- 
canse  the  line  sf  drsaght  being  perpendicuhM'  to  the  ver- 
tkal  ffpoke  of  the  wweL,  acts  with  the  latest  possiblo 
lever.  H.  Couplet,  btmever,  aonsidering  that  the  reads 
an  never  perfectly  level,  aod  tint  the  wheels  an  con- 
stantly surmounting  small  eminences  even  in  the  best «( 
reads,  nooraroeads  the  line  of  traction  to  he  ohlij|»o 
to  the  horiaoa.    By  diis  neans  the  iiae  of  dnuight 
HA,  (whidi  is  fajr  nr  too  nmch  incUiied  an  the  Ggwre)  6. 
wiB  in  genend  be  perpeHdicnlar  to  the  lewr  AC 
which  noontB  the  eatinence,  and  will  thercfiire  act 
wiA  the  longest  lever  when  there  is  the  greatest  nn- 
oessity  for  it.    We  ought  to  consider  also^.that  when  a 
hone  pdls  hard  against  any  load,  he  alwa^  brings  his. 
bnaet  nearer  tbe  ground,  uhI  thexefere  it  follows,  ihat 
if  a  horiaoMtal  Une  of  tractbn.be  preferable  to  all  otbei^ 
the  diiedtidn  of  the  traces  should  bs  laDlincd  to  the  h»* 
neon  when  the  horse  is  at  nst,  in-order  Aat'it  nay-  be> 
horizontal  when  he  lowers  his  breast  and  eawrts  hia- 
utmost  ferce.     The  parti  oalar  Jioiiover,  -in 

vhnh  -living  annts  exext  their  strength  againet  great 
loads,  seems  to^oam-boeR-nnknown  both  to  Canms  aod  , 
fitm^et,  wad"  to^  mmy  moceedng-imtexs.  upon  tina 
subject.  It  a -to  It.  Depardeio,  an  raoeUeOt  phikK- 
Bi^lier  and  ittgensott  mechanic,  Aat  we  an  tndebted- 
fiir  Ae  only  •ccnato  jnAnrnatioa  with  which  we  uo 
fomisbed;  and  we  are  sorry  to  see  that  phileoopbers 
who  flourished  after  him  have  overiooked  his  important 
ioBtructions.  In  his  memoir  on  tbe  draught  of  horses 
he  has  shewn  in  the  most  satisfactory  manner,  that  ani- 
mals draw  by  their  weight,  and  not  by  the  force  of 
their  muscles.  In  feor-footed- animals,  the  hinder  feet 
is  the  fulcmm  of  the  lever  by  which  their  weight  acts 
against  the  load,  and  when  tbe  animal  .pnlls  hard,  it 
depiesaas  its  chest  and  thus  incnases  the  lever  of  its 
weight,  and  diminishes  the  lever  by  which  the  load  re- 
sists its  cffiirts.  Thus,  in  %.  6.  let  P  he  the  M,  AD 
the  line  ef  tractien,  and  let  us  ■nppoae  FC  to  he  the 
hinder  leg  of  the  horse,  and  A£  put  of  its-  body,  A 
its  cliest  or  centre  of  gravity,  and  CE  tbe  level  rood. 
Then  AFC  will  represent  the  creokod'kvcr  b^  which 
tbe  horse  acts,  which  is  equivalent  to  the  strai^t  one 
AC.  But  when  the  horse's  weight  acta  downwards  at 
A,  so  as  to  drag  ferward  tbe  rope  AD  and  -raise  the 
load  P,  CK  will  represent  the  power  of  the  lever  in 
this  position,  or  the  lever  o£  Uie  horse's  weight,  and 
CF  the  lever  by  which  it  is  resisted  hy  the  load,  or 
the  lever  of  rcsistaoce.  Now  if  the  hnoe  lowers  its 
centre  of  gravity  A,  which  it  always  doco  i^n  it  pulb 
hard,  it  u  evident  that  C£,  the  lever  of  itawc^ghl) 
will  be  incnaaed,  wliile  CF  the  Uver.of  its  resistauoe 
will  he  dtiuiiished,  for  the  Une  of  tractian  AD  villr 
npproaoh  tiearer  to  C£.    Uence  ^  gpent 

henefit  which  may  be  derived'  fron  large  twetsi  hr 
tbe  lever  AC  necessarily  incvaasea  with  their  size,  and' 
thmr  power  is  always  propoxtioned  to  the  leurtJi  of. 
this  lever,  their  wei^t  remaining  the  same.  Xarge- 
horses,  therefine,  and  other  animals,  will  draw  more' 
thin-null  onu,  tfeen  tlioiig^  they  have  lessjnnscnhv 

Gforce».  . 
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Fnctickl  force,  and  are  unable  to  carry  radi  a  heavy  Inirdea. 
Wcchanics.  The  force  of  the  muiclea  tends  only  to  make  the  horse 
'    "  cairy  omtinaally  Ibrward  his  centre  of  gravity,  or,  in 
oAer  wonts,  the  ««ght  at  the  animal,  prodoces  the 
dnt^;ht,  and  die  pky  and  fiwce  of  its  mnscles  serve  to 
conbone  it. 

450.  From  these  remarks,  then,  we  may  deduce  the 
proper  position  of  the  line  of  traction.  \Vheo  the  line 
of  traction  is  horizontal,  as  AD,  the  lever  of  resistance 
is  CF }  but  if  this  line  is  oblique  to  the  horizon,  as 
A  df  the  lever  of  resistance  is  diminished  to  C  while 
the  lever  of  the  honeys  weight  always  remains  the  same. 
Henee  it  appears,  that  inclined  traces  are  much  ipore 
sulvantageous  than  honzontal  ones,  as  they  uniformly 
•diminish  the  resistance  to  be  overcome.  I>eparcieiuc, 
however,  has  invest^jjated  expenraentally  the  most  &- 
votfrkble  an^Ie  of  tnclinstion,  and  fiHind,  diat  when  the 
angle  DAi!  made  hr  the  trace  A  d  and  a  horizontal 
Kne  is  fourteen  or  fifteen  degrees,  the  horses  polled 
with  Ae  greatest  facility  and  nree.  Tliia  nine  of  Uw 
ugle  of  dimogfat«nll  require  the  weight  of  the  spring' 
tree  bar,  to  which  the  traces  are  attached  in  four-whe^. 
e<l  carriages,  tolte  one^Jka^ of  the  height*^  that  part  of 
the  horsed  breast  to  friiidi  the  fore  end  of  the  trace  u 
connected. 

Kg.  7.  4jt.  ^\^IeoseveralhoI■esareyokediotI)e9an]ecarTiage 
as  represented  in  fig.  7.  and  when  the  declivity  changes, 
the  iCTgth  of  tbe  traces  has  a  considerable  infloence  np- 
en  the  dnught.  From  the  point  £  where  the  traces  are 
fastened  to  oie  horse  next  tbe  load,  draw  £R  to  the  same 
-point  in  the  second  horse  R,  and  let  R'  ho  another  post- 
tion  of  the  aecond  horse  >  it  is  required  to  find  the.  dif- 
fi^renoe  of  cfiiect  HuA  will  be  proniced  hy  placing  the 
second  botae  at  B  or  at  R'^  or  the  comparative  advan- 
tages of  short  and  long  traces.  From  R',  the  point  where 
the  traces  «re  fixed,  draw  R'F'E  ^  and  from  E  draw 
£  M  n  parallel  to  the  declivity  DA.  .  Take  £F=£F' 
to  Teiffesent  the  power  «f  tbe  horse  in  the  direction  of 
the  traces,  which  will  be  the  same  whether  he  is  yoked, 
at  R  or  at  R'  i  draw  £A  perpendicular  to  DA,  Y  fj, 
F  m  parallel  to  £A,  and  F  9,  P/  parallel  to  £  n. 
Then  since  the  second  horse  when  at  R  pulls  with  a 
force  represented  by  FE,  in  the  direction  FE,  we 
may  resolve  this  force  into  the  two  forces,  E  »,  £  f , 
one  of  which  £  n  is  solely  employed  in  draggi^  the 
cart  tup  tbe  inclined  phme  DA,  miile  the  other  £  f  is 
s<dely  employed  in  pressing  the  first  horse  £  to  the 
groiuid.  Xet  the  horse  bo  now  removed  from  R  to  R', 
the  direction  of  Ae  traces  becomes  RF'E,  and  F'Es 
F£  is  the  power  exerted  by  the  horse  at  R'  and  the  di- 
rection in  which  it  is  exerted.  But  this  force  is  equi- 
valent to  the  forces  £  m,  Y.Jf  the-  first  of  which  acts 
directly  a^nst  the  load,  while  the  other  presses  tiio 
horse  against  the  ground.  Hence  we  see  .the  disad- 
vantages of  long  traces,  for  the  force  which  draws 
the  load  when  the  horse  is  at  R'  is  to  the  force  \the\x 
the  horse  is  at  R,  as  £  m  to  £  n,  and  the  forces  which 
press  the  horse  upon  tlie  ground  as  £y  to  £  9,  or  as 
P m  to  F  «.  Now  E  y=:F  «=F£  X  sin.  n  EF ;  hence 
F  *=FE  X  ain.  («  £  5'— FE  g')  (g'  E  being  parallel 
toAB')and£»=EFxco9.(n£g'— FEg').  .Inliko 
manner  we  have  E^FE  Xsin.  (»  Ef'^F'Ee'),  and 
KmsEFxcos.  (nEg'— PEg').  Nowsin.FEg'ss 

ab.  FEg=5g,  and  sin.  FE^=5|;=  Uf  ',  ^8 


EH' 


sRVseBB— EQ=BR-BR  x  cos. »  E*'=BE  X  rr^ka 
(i— COS.  n  £<■).    Bjy  substituting  this  valoe  in  tholCeckMoi. 
e^nationawbu^contam  the  values  of  £ftE«,E^Ew,'     >  ' 
and  couudering  that  the  angles  F£g',  PEg'  kxe  al- 
ways M  small  that  their  aroa  di&r  very  littljs  from  their 


sbes,  we  have  rag=5£^<i^*  and 


 E»  • 

By  suhsGtoting  these  valaea  in  the  preceding  eqtiationtf 
we  have 


£f=£FXsiu.(is£g>- 


BRxi 


£R 


■"Eg 


E/R=EFxain.  («Eg^ 


Sr 


XI— <os.w£g: 


ER' 


E  »=EF  X  COS.  («  Eg-  EH   * 


Effl=£Fx«os.  (»Eg^ 


BRxi— co8.)i£g 
EH^  * 


If  AB  is  horizontal,  and  the  declivity  AD=f ,  we  shall 
have»£x=9^  2B',  or  in  parts  of  tberadMis=o.i6522, 
and  cos.  n  Eg^o^oSfSjS.  -  Then,  if  £F=300  poimds, 
BR=3^  feet,  £R=8  feet,  £R'=J2  feet,  then  we 
shall  bive  iron  the  |»«ceding  foimulae,  £f  5=31.716 
pounds,  £^^32.3  CO  pounds,  £rz=  1 97.470  pounds,  and 
£  01=197.^04.  Hence  an  additional  loigth  of  fi»«r  feet 
fe  traces  eight  feet  long,  presses  die'hraae  £  to  the 
ground  with  an  additiowi  force  of  32.250—31.716 
=0.534  pounds,  and  diminishes  the  efiect  <^  the  other 
horse  by  0.066  pounds. 

Oh  the  Position^  the  Centre  of  Gravity fOndthenumm 

ncr  o/*  disposing  the  had.  , 

452.  If  tbe  axle-tree  of  a  two- wheeled  carriage  pass 
through  the  centre  of  gravity  of  the  load,  the  carriago 
will  be  in  equilibrio  in  every  positbn  in  which  it  can  be 
placed  with  respect  to  tbe  axle-tree  'y  and  in  going  up  and 
down  hill  the  whole  load  will  bo  sustained  by  the  wheeh, 
and  will  have  no  tendency  cither  to  press  the  horse  to 
the  ground  or  to  raise  him  from  it.  But  if  the  centre 
of  gravity  is  above  the  axle-tree,  as  it  must  necessarily 
be,  according  to  the  present  construction  of  wheel-car- 
riages, a  great  part  of  the  load  will  be  thrown  on  tbe 
hack  of  the  horses  from  the  wheels  when  going  down  a 
steep  road,  and  Uius  tend  to  accelerate  the  motion  of 
tbe  carriage  which  the  animal  is  striving  to  prevent  \ 
Vhilc,  in  ascendiug  steep  roads,  a  part  of  the  load  i\'ili 
be  thi-own  behind  the  wheels,  and  tend  to  raise  the 
horse  from  the  ground,  when  there  is  the  greatest  ne- 
cessity for  some  weight  on  his  back  to  enable  him  to 
fix  his  feet  in  tbe  earth,  and  overcome  the  great  resist- 
ance which  is  occasioned  hy  the  steepness  of  the  road. 
On  the  contrary,  if  the  centre  of  gravity  is  below  the 
axle,  tho  horse  will  be  pressed  to  the  ground  in  going 
hill,  and  lifted  from  it  when  going  down.  In  all 
these  cases,  there&re,  where  the  centre  of  grav!^  ia 
either  on  the  axle-treo  or  directly  above  it  or  below, 

the 
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Pnctieal  boiM  wUl  lietr  BO  fart  of -tiie  load  ia  level  grouod. 
ItccluuiieB.  Id  unat  sifaMtions  the  ftnimal  wUl  be  lifted  from  the 
ground  wbea  there  U  the  gcMteCt  oeceiuty  for  his  being, 
fccased  t«  it,  and  be'wUl  WMuetimes  bear  s  great  pro- 
partioB  tlw  lowt  iriwn  Iw  ahOuU  ntber  be  relieved 
•fit. 

453.  The  cnly  way  of  remedyidg  these  evils,  is  to  as- 
uga  Midi  %  poeititHi  to  the  centre  of  gravity,  that  the 
bme  may  bear  sone  partim  of  the  weight  wheo  he 
mast  exert  great  force  against  the  load,  that  is,-  in  levc^ 
ground,  and  when  he  is  ascending  steep  rOads ;  for  no 
animal  can  poll  with  its  greatest  effort  unless  it  k  pres- 
sed to  die  ground.— Now  this  may  be  in  some  measure 
CCCXXT.  cflected  in  the  bUowing  manner.    Let  BCN  he  the 
%*  S-    vheel  oi  a  cart,  AD  one  of  the  shafts,  D  that  part  of 
it  ivhere  the  ourt  it  nupended  on  the  badi  of  the  horse, 
and  A  the  axle-tree;  ^n,  if  the  centre  of  gravity  of 
the  load  is  placed  atm,  a  point  equidistant  from  the  two 
wheels,  but  below  the  line  DA,  and  before  the  axle- 
-4ree,— the  horse  will  bear  -  a  certain  weight  on  level 
^roond,— a  greater  weidit  when  he  is  ^ing  up  hill 
and  hju  more  occasion  for  it,  and  leas  weight  when  be 
is  going  down  hill,  and  does  not  require  to  be  pressed 
to  the  ground :  All  this  will  be  evident  from  the  fi- 
gure.-—When  we  recollect  that  the  shah  DA  is  horizon- 
tal, the  centre  of  gravity  will  press  more  upon  the  point 
Mf  suspension  D  the  nearer  it  comes  to-it }  or  the  pressure 
upon  D,  or  the  horse**!  back,  will  be  proportional  to 
the  distance  of  the  centre  of  gravity  from  A.    If  m, 
therefore,  he  the  centre  of  gravity,  6  A  will  represent 
its  pressure  upon  D,  when  the  shaft  DA  is  horizontal, 
"When  Uie  cart  is  ascending  a  steep  road,  AH  will  be 
the  position  of  the  shaft,  the'Centre  of  graTitywill  be 
raised  to  a,  and  a  'A  will  he  the  pressure  upon  "D.  But 
if  the  cart  u  gnng  down  hill,  AC  will  be  the  position 
"of  the  shi^  the  centre  of  gravity  wilPbe  depressed  to 
ff,  and  c  A  will  represent  the  pressure  upon  the  horse's 
back.    The  weight  sustained  by  the  horse,  therefore, 
is  properly  regulated  1^  placing  the  centre  of  gra- 
vity at  tu.    We  have  <till,  however,  to  determine  the 
-proper  length  of  &  a  and  '&#n,  the  distance  pf  the  cen- 
tre of  gravity  from  the  axle,  and  from  the  horizontal 
liae  DA    but  as  these  depend  upon  the  nature  and 
inclination  of  the  roads,  upon  the  length  of  the  shaft 
DA,  which  depends  on  the  size  of  ue  horse,  on  the 
m^itnde  of  the  load,  and  on  other  variable  circum- 
stances, it  vrould  be  impossible  to  Rx  their  valuCi. — If 
the  load,  along  with  the  cart,  weighs  400  pounds)  if 
the  distance  DA  be  eight  feet,  and  if  the  horse  shmild 
hear  50  pounds  of  the  mvht,  then  B  A  should  bo  one 
A»t,  wfaieb,  being  one-dghth.  of  DA,  will  make  the 
pressure  opon  D  exactly  50poiinds.   If  the  road  dopes 
Ahit  inches  in  a  foot,  hm  nmst  be  ioor  inches  cr  the 
■ogle  i  Am  should  be  equal  to  the  inoUnatun  of  the 
fnd  }  for  Abb  the  point  m  will  rise  to  a  when  aaoead- 
^  mch  a  road,  and  will  pnsi  with  its  greatest  firoe  oa 
«^  hack  of  the  horse. 

454*  ^Phen  carts  are  not  made  in  this  manner, 
Buy,  in  some  degree  obtain  the  same  end  by  judi- 
^t^mij  diiposing  the  load.    Let  us  suppose  tbat  the 
<Bentre  of  gravity  is  at  O  when  the  cart  w  loaded  with 
^J»ffBaeom  materials,  such  as  sand,  lime,  &c.  then 
^  w  to  consist  of  heterogeneous  substances,  or 
iifknnt  weights,  we  should  place  the  heaviest 
v>f.  nearest  the  front,  which  will  not  on- 
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ly  lower  the  point  0,  but  Xvill  bring  it  forwuJ,  and  Practical 
nearer  the  proper  position  m.    Fart  of  the  load,  too,  MechBnir*. 
might  be  suspeoded  below  the  fore  part  of  the  cairiago '     ¥'  ' 
in  diy  weather)  and  the  centre  of  gravity  would  ap- 
proat^  still  nearer  the  point  m.    When  the  point  m  ia 
thus  depressed,  the  weight  on  the  horse  is  not  only  ju- 
diciously regulated,  but  the  cart  would  be  prevented 
from  overtomii^ and  in  ra^>ed  reads  the  weight  sus- 
tained by  oaeh  Wbed  would  he  in  a  gieat  degree-eqiia- 
tised. 

liescnptian  of  ■^^ferent  Carriages, 

411;.  In  6gore  8.  is  lepfMented  a  carriaoe  invented  Cwifa^ 
by  Su  Bichaid,  a  physiciaa  in  BodwUe,  which  ^||!^^^^ 
without  horses,  merely  W  dM-cxertkm  of  tha  passengcn. 
The  machinery  by  wbica  this  is  effected  is  |dAoed  in  aj^g.^, 
box  behind  the  carriage,  and  is  shewn  in  figure  9. . 
where  AA  is  a  small  axis  fixed  into  the  box,  and  B  a 
pulle^  over  which  a  Tope  passes  whose  two  extremities 
are  tied  to  the  ends  of  the-IcTers  or  treddles  C,  D :  the 
vther  ends  of  the  levers  arc  fixed  by  joints  to  the  crossl^.  ^ 
beam  MF.  The  cranks  FF  are  fixed  to  the  axle  KL, 
and  move  upon  it  as  a  centre.  Each  of  them  has  a  detent 
tooth  at  F  which  catch«6  in  the  teeth  of  the  wheels  H,  H, 
so  that  they  can  move  from  F  to  H  without  moving  the 
wheel,  but  the  detent  looth  oatcbes  in  the  teeUi  of 
the  wheels  vrtien  the  raanks  are  brought  backward,  and 
therefore  bring  the  whed  along  with  them.  When 
the  foot  of  the  passenger,  thererore,  is  jdsiced  upon  the 
treddle  D,  it  brings  down  die 'Crank  -F  and  along  with 
it  the  wh^I  H,  80  tbtt  the  large  wheels  fixed  on  ths 
same  axis  perform  part  of  a  revoratim  .)  bat  when  D  is 
depressed,  the  rope  DA  descends,  tba  etfremity  C  of  the 
other  treddle  rises,  and  die  crank  F  rising  uoag  with 
it,  takes  into  the  teeth  of  die  vriieel  H,  so  that  when  the 
elevated  treddle  C  is  depressed,  the  wheeb  H,  H,  and 
consequently  the  wheels  I,  I,  perfiirm  another  part  of  a 
revolution.  In  this  way,  hy  continuing  to  work  at  the 
treddles,  the  machine  advances  with  a  regOlar  pace. 

456.  A  carriage  of  diis  kind,  where  the  mediattisiA 
is  much  more  simple  and  beautiful  than  that  which  we 
have  desoribed,  has  been  lately  invented  and  construct- 
ed by  Mr  Nasmyth  of  Edinburgh,  a  gentleman  whose 
ineclnoical  genius  is  scarcety  interior  to  his  taleats.as  a 
painter.  The  puUey  B  and  axle  AA^  are  rendered  un- 
necessary ;  leMhcr  straps  are  substituted  iu  |dace  of  the 
cranks  F,  F,  and  the  whole  mcoftanism  is  contained  itt 
two  small  cylindrical  boxes  about  six  inebes  ia  di^ 
meter,  and  one  and  a  half  broad. 

45^.  A  carriage  driven  by  the  actitm  of  the  wind  ist%.  td^ 
cxiubited  in  fig.  10.  It  is  fixed  on  fitw  iriwels,  attd  mo- 
ved by  the  impulse  of  the  wiad  upon  the  sails  Cft  04 
being  guidecThy  the  rudder  £.  Caniages  of  tUs  kind 
will  answer  very  well  in  a  level  country  where  the  roads 
are  good  and  the  wind  fair;  and  an  sud  to  he  much  ' 
used  in  China.  In  Holland  they  smnetimes  use  similar 
vehicles  for  travelling  upota  the  ice ;  bat  they  have  a 
sledge  instead  of  wheds,  so  that  if  the  ice  should  h^pen 
to  break,  there  will  be  no  danger  of  sinking.  Stohious, 
a  Dutchman,  is  said  to  hare  constructed  one  of  these 
carru^es  with  wheels,  which  travelled  at  Aa  mto  of  ax 
miiles  an  hour  with  a  very  strong  wind. 

458.  Tlie  carriage  represented  in  fig.  II.  is  madel^  iu 
so  as  to  sail  against  UM  wind  by  meaiu  of  the  ^ral  sails 
B  £. 
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Becci^tioD  H,  one  of  trhich     is  expanded  hj  the  wind. 

of      The  Impohie  of  the  wind  upon  the  sails  gives  a  ntaiotr 
Machinet-  motion  to  the  axle  M«  furnished  with  a  cog-wheel  K, 
'       whose  trundles  act  upon  teeth  placed  on  the  inside  of 
the  fore-wheels. 

Ti^  II.  459.  A  carriage  which  cannot  be  overturned  Is  repre- 
sented in  figure  1 2.  where  AB  is  the  body  of  the  carriage, 
ctmsisting  of  a  hollow  ^obe,  made  of  leather  or  wood, 
at  the  bottmn  of  which  is  placed  an  immoveable  weight 


Moportioaed  to  the  load  which  the  carriage  is  to  bear.  Deicnptioo 
Two  bwixontal  drclea  of  iron  I>,  £,  coimected  with  ^ 
bars  HI,  and  two  vertical  circles  F,  G,  sorrannd  the  Mscfai«» 
globe ;  and  the  wheels  are  bsteoed  by  a  handle  K  to 
the  perpendicular  bars  HI.   Then  since  the  bo^  of 
the  carriage  moves  freely  in  every  direction  within  the. 
iron  circles,  the  centre  of  gravity  will  always  be  near 
C,  and  the  carriage  will  preserve  an  npr^^t  posttioB' 
even  if  the  wheels  and  finune  were  overCumed. 


PART  IIL  DESCRIPTION  OF  MACHINES. 


Chap.  I.  MachlneM  which  illustrate  the  doctrines  cf 
J^hankSf  or  are  connected  tn'th  them. 

I.  Atumd*»  Machine. 

460.  THE  ingenious  machine  Invented  by  Mr  At- 
illustraUog  the  doctrines  of  accelerated  and  re- 
CCCXXVl.  tarded  motion,  is  represented  in  figs,  i,  2,  3,  4,  5,  6, 
f  ig.  1.3.  3.  and  enables  us  to  discover,  l.  TTie  quantity  of  matter 
moved.  2.  The  moving  force.    3.  TTie  space  described. 
4.  The  time  of  description  j  and,  5.  The  velocity  ac- 
quired at  the  end  of  that  time. 

461. 1.  Of  the  quantityof  matter  moved.— InmAerio 
observe  the  effects  of  the  moving  force,  which  is  the 
object  of  any  experiment,  the  interference  of  all  other 
forces  should  be  prevented :  the  quantity  of  matter 
moved,  therefore,  considermg  it  before  any  impelling 
fwce  has  been  appGed,  shonld  be  without  weight  \  for 
dion^  it  be  impossible  to  abstract  weight  from  any 
substance  whatever,  yet  it  may  be  so  counteracted  as 
to  produce  no  sensible  effect.    Thus  in  the  machine 
I^.  1.      fig.  I.  A,  B  represent  two  equal  weights  aflixed  to 
the  extremities  of  a  very  fine  silk  thread :  this  thread  is 
stretched  ever  a  wheel  or  fixed  pulley  a  A  c  rf,  move- 
able round  a  horizontal  axis :  the  two  weights  A,  B 
being  equal,  and  acting  against  each  other,  remain  in 
equilibrio')  and  when  the  least  weight  is  superadded 
to  either  (setttne  aside  the  effects  of  friction),  it  will 
preponderate.    When  A,  B  are  set  in  motion  by  the 
action  of  any  weight  m,  the  sum  A-f-B-^m,  would 
constitute  the  i^oTe  mass  moved,  but  for  Uie  inertia 
of  the  materials  mhich  must  necessarily  be  used  in  the 
communication  of  motion.    These  materials  cmslst  of, 
I.  The  wheel  a  be  d^  over  which  the  thread  sustalninff 
A  and  B  passes.    2.  The  four  friction  wheels  on  which 
the  axle  of  the  wheel  abed  rests,    3.  The  thread  by 
which  the  bodies  A  and  B  are  connected,  so  as  when 
'  Het  in  motion  to  mo\'e  with  equal  velocities.  The 
weight  and  inertia  of  the  thread  are  too  sinall  to  have 
any  sensible  effect  on  tlic  experiments  \  but  the  inertia 
of  the  other  materials  constitute  a  considerable  proper- 
tion  of  the  moss  moved,  and  must  therefore  be  taken 
into  account.    Since  when  A  and  B  are  put  In  mo- 
tion, they  must  move  with  a  velocity  equal  to  that  of  the 
circumference  of  the  wheel  a  h  c  dio  which  the  thread 
ir)  applied  ^  it  follows,  that  if  the  whole  mass  of  the 
wheels  were  accumulated  ia  this  circumference,  its  in- 
ertia would  be  truly  estimated  by  the  quantity  of  mat- 
ter moved }  but  since  the  parts  of  the  wheels  move 
with  different  velocities,  ihiieir  effects  in  resisting  the 


communication  of  motion  to  A  and  B  by  tbeiir  laertiK. 
will  be  different ;  those  parts  which  are  furthest  from 
the  axis  resisting  more  than  those  which  revolve  nearer, 
in  a  duplicate  proportion  of  those  distances,  (see  KoTA- 
TION).  If  the  figures  of  the  wheels  were  regular,  the 
distances  of  their  centres  of  gyration  from  their  axes  of 
motion  would  be  given,  and  consequently  an  equivalent 
weight,  which  being  accumulated  imiformly  In  the 
circumference  a  b  cd^  .would  exert  an  inertia  equal  to 
that  of  the  wheels  In  their  constructed  form,  would  also 
be  given.  But  as  the  figures  are  irregular,  recourse 
must  be  had  to  experiment,  to  assign  that  quantity  of 
matter,  which  being  accumulated  uniformly  in  the  cir- 
cumference of  the  wheel  abed,  would  resist  the  com- 
munication of  motion  to  A  in  the  same  manner  as  the 
wheels. 

In  order  to  ascertain  the  Inertia  of  the  wheel  ab  c  d, 
with  that  of  the  ftictton  wheels,  the  weij^ta  AB  being 
removed,  the  following  experiment  was  made. 

A  weight  of  30  grains  was  affixed  to  a  silk,  ihrcad  of 
inconsiderable  weight  -j  this  thread  being  wound  roond 
the  wheel  abed,  the  weight  30  grains  by  descend- 
ing from  rest  communicated  motion  to  the  wheel, 
and  by  many  trials  was  observed  to  describe  a  ^ce  of 
about  38^  inches  In  3  seconds.  From  these  data  the 
equivalent  mass  or  inertia  of  the  wheels  will  be  Loown 
from  this  rule. 

Let  a  weight  P,  fig.  2.  be  applied  to  communicate  Tif.  t. 
motion  to  a  system  of  bodies  by  means  of  a  ve^  slender 
and  flexible  thread  goin^  round  the  wheel  SLDIM, 
through  the  centre  of  which  the  axis  passes  (G  being 
the  common  centre  of  gravity,  K  the  centre  of  gravity 
of  the  matter  contained  in  this  line,  and  O  the  centre 
of  osciUation).  Let  tiiis  wei^t  descend  from  rest 
throaffh  any  convenient  space  #  inches,  and  let  the  ob- 
served time  of  its  descent  he  t  seconds  i  then  if  /  he 
the  s^ace  through  which  bodies  descend  freely  by  gra- 
vity n  one  second,  the  cqnivalcnt  weight  8ought= 

Here  we  have  ^=30  grains,  seconds,  ^193 
indie8,«=38.5  inches;  and  — Ps^°^^^"^- 

30=1323  grains,  or  2|  ounces. 

This  is  the  inertia  equivalent  to  that  of  the  wheel 
a  b  c  dy  and  the  friction  wheels  together :  for  the  rule 
extends  to  the  estimation  of  the  inertia  of  the  mass  con- 
tained iu  all  the  wheels. 

The  resistance  to  motion  therefore  arising  from  the{<jg. 
wheel^a  inerUa,  will  he  the  same  as  if  Uiey  were  abso- 
lutely 
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JXtcripdonliil-^'L^  iTmovetl,  and  a  mnaa  of  2^  ounces  uiiitorn)1y  ac- 
of      cumulated  iu  the  circiinift-rence  of  tlic  wheel  abed. 
MRchiiiet.  liein^  premised,  let  the  boxes  A  and  B  be  it- 

-  7  placed,  bemg  suspeoded  by  the  silk  thread  over  the 
wheel  or  pulley  aocd,  an  j  balancing  each  ollicr  :  sup- 
pose that  aoy  weight  m  he  added  to  A  so  that  it  shall 
descend,  the  exact  quantity  of  matter  moved,  during 
the  descent  of  the  weight  A,  v  ill  be  ascertained,  for 
the  whole  mass  will  be  A-f-B-f-z/i-f-z^  o/.. 

Id  order  to  avoid  troublesome  computations  in  ad- 
justing the  quantities  of  matter  moved  and  the  moving 
forces,  some  determinate  weight  of  convenient  magni- 
tude may  be  assumed  as  a  standard,  to  which  all  the 
others  are  referred.  This  standard  weight  in  the  sub- 
sequent experiaieDts  is  ^  of  an  onnce,  anid  is  represent- 
ed by  the  letter  m.  The  inertia  of  the  wheebi  being 
therefore  =2^  ounces,  irill  be  denoted  by  ii  m.  A 
and  B  are  two  boxes  constracttid  so  as  to  contain  diflcr- 
ent  quantities  of  matter,  according  as  the  experiment 
may  require  them  to  be  varied :  the  weight  of  each 
box,  including  the  hook  to  which  it  is  suspended, 
—  l^oz.  or,  according  to  the  preceding  estimation, 
the  weight  of  each  box  will  be 'denoted  by  6  m  these 

Fig.  3.       boxes  contain  such  ^veights  as  arc  represented  by  fi^.  3. 

each  of  which  weighs  an  ounce,  so  as  to  be  equiva- 
lent to  4m;  other  weights  of  7  oz.  =2fn,  i='n,  and 
aliquot  parts  of  /»,  such  as  ^  m,  may  be  also  in- 
iluded  in  the  boxes,  according  to  the  conditions  of  the 
different  experiments  hereafter  described. 

If  4j  oz.  or  19  m,  be  included  in  cither  box,  this 
with  the  weight  of  the  box  itself  will  be  25  m/  so  that 
when  the  weights  A  and  B,  each  being  25  m,  are  ba- 
lanced in  the  manner  above  represented,  their  whole 
mass  will  be  50  m,  which  beioff  added  to  the  inertia  of 
the  wheels  1 1  m,  the  sum  will  be  61m.  Moreover, 
three  circolar  weights,  such  as  that  which  is  repre- 
sented at  fig.  4.  are  Gonstructed ;  each  of  which  oz. 
Arm;  if  one  of  these  be  added  to  A  and  one  to  B,  the 
whole  mass  will  now  become  63  m,  perfectly  in  e^uiU- 
brio,  and  moveable  by  the  least  weight  added  to  either 
(setUng  aside  the  effects  of  Motion),  in  the  same  manner 
precisely  as  if  the  same  weight  or  force  were  applied  to 
communicate  motion  to  the  mass  63  m,  existing  in  free 
space  and  without  gravity. 

462.  2.  Tit  moving  firee.  Since  the  weight  of  any 
substance  U  constant,  and  the  exact  quantity  of  it  easily 
estimated,  it  will  be  convenient  here  to  apply  a  weight 
to  the  mass  A  aft  a  moving  force  :  thus,  when  the  sys- 
tem consists  of  a  massrr63  ffi,  according  to  the  preced- 
ing description,  the  whole  being  perfectly  balanced,  let 

f  £■  5-  a  weight  \  oz.  or  fli,  such  as  is  represented  in  fig.  5.  be 
applied  on  the  mass  A  \  this  will  communicate  motion 
-  to  the  whole  system  by  adding  a  quantity  of  matter 
m  to  the  former  mass  63  m,  the  whole  quantity  of  mat- 
ter moved  will  now  become  64  »■  /  and  the  moving 
force  being  is  ir,  this  will  give  the  frace  which  acce- 

lerates  the  descent  of  A=7  ,  or  7-  part  of  the  acce- 

04  m  64 

■lerating  force  of  gravity. 

By  the  preceding  construction,  the  moving  force 
may  be  altered  without  altering  the  mass  moved  j  for 
suppose  the  three  weights  nt,  two  of  which  are  placed 
on  A  and  one  on  B,  to  be  removed,  then  will  A  ba- 
lance B.   If  the  weights  3  m  be  all  placed  on  A,  -the 


moving  force  will  become  3  m,  and  the  mass  moved Deicript 
64  m  a.?  before,  and  the  force  which  accelerates  the  de-  af 

a  /n       x  Hachuu 
scent  of  A=^-^  =  ^  parts  of  thefiwee  bywhich  gm- 

vlty  accelerates  falling  bodies. 

Suppose  it  were  required  to  make  the  moving  force 
2 the  mass  moved  continuing  the  same.  Let  the 
three  weights,  each  of  which  =ni,  be  removed;  A' 
and  B  wilt  hiUance  each  other }  and  the  whole  mass 
will  be  61  m :  let  4  fig-  5*  be  added  to  A,  and  4  *f  Fig.  ^ 
to  U,  the  equilibrium  will  be  preserved,  and  the  mass 
moved  will  bo  6lmi  now  let  %m  be  added  to  A,  the 
moving  force  will  be  2  m;  and  the  mass  moved  ^401  as 
.before;  wherefore  the  force  of  acceleration  rz^V  P>rt 
of  the  acceleration  of  gravity.  Hiese  alterations  in  the 
moving  force  may  be  easily  made  in  the  more  elemen- 
tary experiments,  there  being  no  nece^Ity  for  alter- 
ing the  contents  of  tlie  boxes  A  and  B :  but  the  pro- 
portion and  absolute  quantities  of  the  moving  force  and 
mass  moved,  may  be  of  any  assigned  magnitude,  ac- 
cording to  the  concUtioos  of  the  proposition  to  be  Hlus- 
trated. 

463.  3.  Of  the  space  described.  The  body  A,  fig.  I.  Yi%.  r. 
descends  in  a  vertical  line  j  and  a  scale  about  €4  inches 
in  length  divided  into  iDchca  and  tenths  of  an  inch  Is 
adjusted  vertical,  and  so  placed  that  the  descending 
Weight  A  may  f.ill  in  the  middle  of  a  square  stage,  fixed 
to  receive  It  at  the  end  of  the  descent  :  the  beginnii^ 
of  the  descent  is  estimated  from  o  on  the  scale,  when 
the  bottom  of  the  box  A  is  on  a  level  with  o.  The  de- 
scent of  A  is  terminated  when  the  bottom  of  the  box 
strikes  the  stage,  which  may  be  fixed  at  different  distan- 
ces from  the  point  o }  so  that  by  altering  the  position  of 
the  stage,  the  space  descrihed'from  rcist  may  be  of  any 
given  magnitnde  less  than  64  inches. 

464. 4.  The  time  ^ dewryituut  is  observed  by  a  pendu- 
lum, vihratiog  seconds ;  and  tlie  experiments  intended  to 
illustrate  the  elementary  propositions,  may  easily  be  so 
constructed  that  the  time  of  motion  shall  be  a  whole 
number  of  seconds.  The  estimation  of  the  time,  there- 
fore, admits  of  considerable  exactness,  provided  the  ob- 
server takes  care  to  let  the  bottom  of  the  box  A  begin 
its  descent  precisely  at  any  beat  of  the  pendulum }  then 
the  coincidence  of  the  stroke  of  the  box  against  the 
stage,  and  the  beat  of  tbje  pendulum  at  the  end  of  the 
time  of  motion,  will  show  how  nearly  the  experiment 
and  the  theory  agree.  There  might  be  various  devices 
for  letting  the  weight  A  begin  its  descent  at  the  Instant 
of  a  beat  of  the  pendulum  W ;  for  instance,  let  the 
bottom  of  the  box  A,  when  at  o  on  the  scale,  rest  on  a 
flat  rod,  held  in  the  hand  horizontally }  its  extremity 
being  coincident  with  o,  b^  iUtendin^  to  the'  beats  of 
the  pendulum ;  and  with  «  little  practice,  the  rod  which 
supports  the  box  A  may  be  removed  at  the  moment  the 
pcndtilum  beats,  so  that  the  descent  of  A  diaU  commence 
at  the  same  instant. 

46^.  5.  Of  the  velocity  acquired.  It  remains  only  to  de- 
scribe in  what  manner  the  velocity  acquired  by  the  Ae^ 
scending  wci^t  A,  at  any  given  point  of  its  path,  is 
made  evident  to  the  senses.  The  velocity  of  A*s  de- 
scent being  continually  accelerated  will  be  the  same  in 
two  points  of  the  space  described.  This  is  occasioned  by 
the  constant  action  of  the  moving  force ;  and  since  the 
velocity  of  A  at  any  instant  is  measured  by 'the  sp^ce 
H  2  wiicl^ 
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BcMripiion  wliicb  wouId  lie  dMonbed  by  it  monng  onifbnnW  for  a 
•f,     giTtn  time  wA  the  velbdty  it  had  M^uired  at  tut  in- 

MMhiaea         tUs  Bewote  cuiMt  bu  ezperiaMiitaUy  ofatauwd, 
■    :  except  by  lemoving  the  force  by  wbieli  die  descending 
bo^*s  acoelemUon  wu  caused. 

u  order  to  sbow  in  what  manner  Hob  ia  cffiwted  pai^ 
ticularly,  let  as  again  sappose  the  boxes  A  and  B=25m 
each,  so  as  together  to  be  =50  m ;  this  with  the  wfaeePs 
inertia  1 1  m  will  make  61  m ;  new  let  m  be  added  to 
A,  and  an  e^oal  weight  m  to'  B,  these  bodies  will  ba* 
luce  each  other,  and  the  whole  mass  will  be  63  m. 
'  If  a  weight  m  be  added  to  A,  motion  will  be  commu- 
nicated, the  moving  force  being  and  the  mass  mov- 
ed 64  m.  Iff  estimating  the  moving  force,  the  circular 
«ei(^^m  was  made  use  ef  as  a  moving  fore* :  but 
&r  the  present  piupose  of  diowing  the  velocity  aeqoir- 
vAf  it  will  be  convement  to  use  a  flat  rod,  the  weight 
«f  wUch  is  also  =rm.  Let  the  bottom  of  the  box  A 
be  plaeed  on  a  kvel  With  o  on  the  scale,  the  whole  mass 
being  u  described  above  =s63fli,  perfectly  balanced. 
Now  let  the  rod,  the  WNght  of  vAich  =ffl,  be  ^aced 
on  thv  npper  snrfiieeof  A;  this  body  will  descend  along 
l3w  scale  in  the  same  manner  aa  wMn  the  moving  force 
was  applied  in  the  form  of  a  circular  wci^t.-  Soj^ew 
.  t%.  ff.  the  mass  A,  fig.  6.  to  have  descended  by  amstant  acce- 
leration of  the  force  of  m,  for  any  given  time,  or  through 
a  given  space :  let  a  circular  frame  be  so  affixed  to  the 
scale,  contiguous  to  which  the  weight  descends,  that  A 
may  pass  centrally  thnngb  it,  and  that  this  circular 
firame  may  intercept  the  rod  m  by  which  the  body.  A 
has  been  accelerated  from  rest.'  After  the  moving 
.force  m  has  been  intercepted  at  the  end  of  the  given 
space  or  time,  there  will  be  no  force  operatti^  on  any 
part  of  the  system  which  can  accelerate  or  retard  its 
moticw :  this  being  the  case,  the  weight  A,  the  instant 
after  ra  has  been  removed,  must  proceed  uniformly  with 
die  vdoctty  which  it  had  acquired  that  instant :  m  the 
nbsequent  part  of  its  descent,  the  velocity  being  oni- 
form  iriH  be  measured  by  space  described  in  any  eoove- 
nient  number  of  seccmds. 

466.  MrAtwood*8  machine  is  alsousefaliw  estinuu 
ting  experimental^  the  velocities  communicated  by  the 
impact  of  bodies  elastic  and  nonelastic ;  the  quantity  of 
resistance  oroosed  by  fluids,  as  well  as  for  various  other 
purposes,  l^ese  uses  we  shall  not  insist  on }  bat  the 
-properties  of  letarded  motion  being  a  part  of  the  pre- 
sent subject,  it  may  be  necessary  to  show  in  what  man- 
ner the  motion  of  bodies  rensted  by  constant  forces  are 
reduced  to  experiment  by  means  of  the  instrument  above 
described,  widi  as  great  ease  and  j^recision  as  the  pro- 
.jeities  of  hodws  nniformly  accelerated.  A  single  in* 
■tance  will  be  sufficient :  llius,  suppose  the  mass  con- 
tained in  the  weights  A  and  B,  fig.  6.  and  the  wheels 
to  be  61  m,  when  perfectly  ia  equuibrio let  a  circular 
weight  m  be  applied  to  B,  and  let  two  long  weiriits  or 
rods,  each  =01,  he  applied  to  A,  then  wm  A  descend 
%y  the  action  of  the  moving  force  fn,  the  nuns  moved 
being  6401:  si^pose  diat  when  it  has  described  any  gU 
ven  space  by  amstant  acceleration,  the  two  rods  m  are 
intercepted  by  the  circular  frame  above  described,  while 
A  is'  descending  through  it,  the  velocity  acquired  by 
^t  descent  is  known  ;  and  when  the  two  rods  are  in- 
tercepted, the  weight  A  will  begin  to  move  on  with 
the  velocity  acquired,  being  now  retarded  by  the  con- 
stant force  m  ^  and  since  tm  mass  moved  is  6a  the 


force  of  retardation  will  he     put  of  that  force  where- Deiaiptiaa 
by  gravity  retards  bo£et  thrown  pei|iendicularly  up-  of 
wards,   llie  weiolit  A  will  therefore  proceed  along 
the  graduated  acals  In  its  deacent,  with  an  uniformly  ' 
xetarded  motion,  and  the  spaces  described,  times  of  mo- 
tion, and  velocities  destroyed  by  the  resisting  force,  will 
be  subject  to  the  same  measures  as  in  the  cxampLes  of 
accelerated  motion  already  described. 

In  the  Receding  descriptions,  two  suppositions  have 
been  assumed,  neither  of  which  is  mathematically  true : 
but  it  mig^t  be  easily  sfaowu  that  tbey  are  90  in  a  phy- 
sical sense ;  the  emus  occasioned  by  them  being  insen- 
sible in  practice. 

3.  MacAwe Jor  Ukutraiuig  the  Theoey  i^ihe  Wie^, 

467.  This  machine  is  represented  in  fig.  7.  where  .  Plate 
KILM  and  LMNO  are  two  flat  pieces  of  wood  joined 
together  by  a  hinge  at  LM  ;  F  is  a  graduated  arch  on  '* 
which  these  pieces  (tf  wood  can  be  moved  so  as  to  snb-  ' 
tend  any  an^  not  greater  tiian  60",  and  a,  £  two  screws 

fin-  fixing  them  at  ue  required  ang^.  The  back  of  di« 
wedge  will  therefore  be  repmented  by  IKNO,  its 
sbi^  edge  by  LM,  and  its  two  sides  by  KILM, 
LMNO.  Hie  weight  p  suspended  to  the  wedge  by 
the  hook  M,  and  the  weight  of  the  wedge  itself,  may 
be  considered  as  the  force  employed  to  drive  the  wcd^. 
The  wooden  cylinders  AB,  CD,  have  their  extremities 
made  like  two  flat  circular  plates  to  prevent  the  wedge 
from  slipping  off  at  one  side.  To  the  juvots  of  these  cy- 
linders, two  of  which  are  represented  at  e  and  J'y  are  fost- 
ened  the  cords  fW,  JV,  CV,  AX,  which  passing  over 
the  pulleys  U,  V,  X,  W  are  fastened  to  the  two  bars 
«  V,  JT 10,  on  which  any  equal  wei^ts  Y,  Z  may  be 
hung  at  pleasure.  The  tendency  of  these  wei^ts  ia 
evidently  to  draw  the  cylinders  towards  each  others 
and  tbey  may  therefore  be  regarded  as  the  resistance  of 
the  wood -acting  against  the  sides  of  the  wedge.  The 
cylinders  themselves  are  suspended  by  their  ^vuts  to  the 
dreads  £,  F,  H,  which  mav  be  fixed  to  the  ceiling 
of  the  room,  or  to  the  bori»mtal  beam  of  a  frame  made 
on  purpose.— By  placing  various  equal  weights  at  Y 
and  Z,  it  may  be  easy  to  detennine  the  proportion  be* 
tween  the  power  and  the  resistance  when  the  wedge  is 
in  equilibrio.— In  this  machine  the  impelling  power  is 
the  pressure  of  the  weight  p,  whereas,  in  the  real 
wedge,  the  jm^Ung  power  is  always  an  impuluve 
force  which  is  in&iitely  more  powerfuL 

^^'Machinefor  itbtHnOttig  tie  effwts    the  eeittr^i^Al 
Jitrce  tn^tterung-  the  poUt  of  the  Earth. 

468.  Fig.  8.  represents  this  machine,  which  consists  of  ft  *• 
two  flexible  circular  hoops,  AB  and  CD,  crossing  one 
another  at  right  angles,  aud  fixed  to  the  vertical  axis 

EF  at  its  lower  extremity,  but  lefl  loose  at  the  pole  w 
intersection  e.  If  this  axis  be  made  to  revolve  rapidly 
by  means  of  the  winch  m,  and  the  wheel  and  pinioa 
«^  0,  Ae  middle  partftA,  B,  C».D  will,  by  their^oBii- 
trifonl  force,  swell  out  and  strike  i^;ain8t  the  frame  at 
F  aiM  G ;  if  the  pole  e,  when  siidkwg,  is  not  stowed 
by  means  of  a  pin  E  fixed  ia  the  vertical  axis.  The 
hoops,  therefore,  will  have  a  spherudai  form ;  the 
equatoreal  being  larger  than  the  polar  diameter.  Mai^iae 

for  tr^fiag 

.  4.  JdachiBe  Jhr  trying  the  Strength  of  MtUerub*  tbeMi^tk 

469.  The  piece  of  wood,  whose  strength  is  to  be^^Jj^ 

tried. 


Digitized  by 


Google 


M  E  C  H  A  N  I  C  ff* 


'DeaerqMiontna^  U  repreaented  b^EF,  and  the  force  is  applied  to 
of      it  hy  means  of  Um  winbh  A,  wliich  irinds  ap  the  rope 
Muhmes. '  BC,  passing  over  the  palley  n,  and  below  the  puHey  m, 
"—^JJT^and  atUched  to  the  point  D  of  the  beam  EF.  The 
cccxxTir.  poll^  slide  on  two  parallel  bars  fixed  in  a  fhune,  held 
lij.  I.    down  by  a  projecting  point,  at  G,  of  the  lever  GRj 
whidi  is  gndaated  like' a  steelyard,  and  measures  die 
force  em^oyed.    The  beam  EF  is  held  by  a  doable 
vice  IK  with  four  screws,  two  of  which  are  invinble. 
Vnieii  a  wire  is  to  he  torn  it  is  fixed  to  the  cms  bar 
'LM ;  and  when  any  body  is  to  be  crushed,  it  most  b* 
placed  benefcth  the  fever  NO,  the  rope  BC  being  fix- 
ed to  the  book      and  the  md  O  being  held  down  by 
.  the  click  vriiich  acta  on  tbe  double  ntchet  OP^The 
lever  u  dovbls  from  O  to  Q,  and  acta  on  tbe  body  by 
a  lot^  fixed  to  it  }tj  a  pin.    See  Teur^U  Nat.  PaAw. 
▼oL  1.  p.  768.  from  which  Uus  dntving  and  deser^tion 
are  taken. 

5.  iimkiitt  m  vUck  uU  the  Mt^amieal  pawen  orv 
cowAwMd. 

ConbiniM      470.  Hie  lever  AB,  whose  centre  of  motion  is  C,  ia 
tioB  af  all  fixed  to  the  endtem  Kcrew  DE^  which  drives  tbe  wheel 
'^^^'^  and  axle  FHG.    Roand  the  axle  G  is  coiled  a  rope 
^nl  pow-  QHj^  ^rfiich  passes  round  the  four  pulleys  K,  L,  ni,  n, 
ti^  «.      and  is  fixed  to  a  hook  at  m  on  the  lower  block,  which 
carries  the  weight  W.    When  equal  weights  are  su- 
■pended  on  the  lever  at  eqnal  distances  norp  the  ful- 
crom  C,  the  lever  becomes  a  balance,  and  the  wedge 
and  inclined  plane  are  evidently  indoded  in  the  endless 
■crew  DE.   If  the  wheel  F  has  30  teeth,  if  the  le- 
ver AB  is  eqnal  to  twice  tbe  diuietcr  of  the  vriieel 
FH,  and  if  the  diameter  of  the  axle  G  is  owe-tenth  of 
the  dimneter  of  tbe  wheel,  a  power  of  z  exerted  at  P 
will  ruse  a  wei^t  of  2400  suspended  at  the  lower 
hlod^  of  the  torn  puU^. 

6.  Ft^UBahnce, 

TUlsr*sW-  47'-  balance  represented  in  fig.  3.  was  made  by 
laaee.  Fidler  for  the  Royal  Institution,  and  does  not  diSer 
It  3*  much  fromthosewhich  have  been  constructed  by  Ramsden 
and  Trovghtofi.  Tbe  middle  column  A  ean  be  raised 
at  pleasnre  by  the  nut  B,  and  supports  the  round  ends 
of  the  axis  in  the  foriu  at)  its  npper  extremity,  in  order 
to  remove  the  pressnre  on  the  sharp  edges  of  the  axis- 
withio  the  forks.  C  and  D  are  pilUn  which  occasion- 
ally support  the  scales,  and  o»y  be  elevated  or  deprcsed! 
hy  turning  the  nut  E.  The  screw  F  raises  or  depresses 
a  weight  within  the  conical  beam,  for  the  purpose  of 
fegolating  the  puition  of  the  centre  of  gravihr.  The 
■radnatcd  xrc  'G  measures  the  extent  of  the  TibratMU. 
Me  YmtngU  NaU  PAatu.  vol.  i.  p.  765. 

■7.  Ja^pnmmtmt  on  the  •Bakncr, 

473.  An  improvement  on  the  balance  is  tepreaented 
!a  fig>  4.  where  DC  is  a  micrometer  screw  fixed  to  the 
^a  ba-      arm  FA,  so  that  when  it  is  turned  round  by  the  nnt  D, 


it  neither  approaches  to,  nor  recedes  from,  the  centre 
*  of  motion  F.  1^  screw  DC  works  in  a  female  screw 
in  the  smalt  weight  n,  and  by  revolving  in  one  direc- 
tion, carries  this  weij^t  from  S  to  R,  and  thus  gives 
the  preptmderance  to  the  scale  G.  Tbe  recession  of  the 
WM^t  n  from  the  centre  F  is  measured  as  in  the  com- 
Bea  ucnMneter^  and  a  wdi^t  m  jilaced  in  ^  Kak 


siupended  at  A,  will  he  in  eqailibrio  vrith  n  flaced  atXkes^tliai 
any  distance  Sfl,  when at=  y^""  JfpmdimtiFa^  JtmiibSm. 
giuonU  L^tures. 

8.  Jfaekine  for  tJ^ewng  tMe  Compotitton  ^  Foreef. 

473.  The  part  BEFC  is  made  to  draw  other  parts  intoMscMae 
the  wooden  square  ABCD.   The  pulley  H  is  joined  to  SmrftiaB 
BEFC  so  as  to  turn  od  an  axia  which  will  be  at  H  when  o^^coa 
Ae  square  BEFC  is  pushed  in^  ao^at  p  when  it  is  drawn  1%.  4. 
out.    A  ball  G  is  made  to  dide  on  the  wire  k  wfaidi  is 

fixed  to  BEFC,  and  the  thread  m  atUched  to  the  ball 
goes  over  the  pulley  to  I,  vAere  it  is  fixed.  Now, 
vriwn  the  piece  BEFC  is  polled  out,  the  pulley,  wire, 
and  ball,  move  along  vrith  it,  in  the  direction  DCF, 
and  it  is  evident  that  the  bait  G  will  slide  gradually  gp 
the  wire  k.  It  is  therefore  acted  upon  by  two  forces  : 
fme  in  the  direction  GH,  and  the  other  in  tbe  directioo- 
€vC,  and  will  be  found  at  the  end  of  the  motion  at  r, 
having  moved  in  the  direction  Gg',  the  diagmial  ofa- 
parallelogram  whose  sides  are  GH,  GC 

474.  In  the  experiments  with  this  machine,  the  sails  Appmtw  - 
were  carried  round  in  the  circumference  of  a  circle,'  so 

that  the  same  effect  was  produced  as*  if  the  wud  hadMjrf; 
struck  the  sails  at  rest  with  the  velodty  which  was  then 
nv«]  them.  In  the  pyramidal  frame  ABC  is  fixed  to 
we  axis  DE,  which  carries  the  aim  FG  with  the  sails  ■ 
GI.  By  puU^g' the  rope  Z,  which  coils  round  the  barrel 
H,  a  motion  rotation  is  given  to  Uie  suls,  so  that  tb^ 
Kvobe  in  the  circumfinence  of  a  cirde^  whose  radins  »-- 
DL  At  L  is  fixed  a  cord  which  passes  round  the  pul- 
leys M,  N,  O,  and  cwls  round  a  small  cylinder  on  the 
axis  of  tbe  sails  and  raises  the  «eale  C,  in  which  dilfer. 
ent  vreights  are  placed  for  trying  the  power  of  the 
sails,  and  which,  being  in  the  direction  of  the  axis  DE, 
is  not  affected  by  the  circular  motion  of  the  arm  DG. 
Tbe  scale  C  is  kept  steady  by  the  pillars  Q,  R,  and 
prevented  from  swinging  by  the  chains  S,  T,  '^ich 
hang  loseely  round  tbe  [ullara.  VX  is  a  pendnIn)o 
composed  of  two  leaden  balls  moveable  upon  a  woodol 
rod,  so  that  they  ean  be  adjusted  to  vibrate  in  any  given 
time.  Tbe  ^ndnlum  bangs  a  cylindrical  wtre^ 
on  whiA  it  vihratci  aa  on  a  roUing  axis. 

lO^SmeatntftMaekimefir  e^nmmmU  m  JZoMsry  ^ 

Motim. 

475.  This  machine  is  exhibited  iir'fiir.  i.  wfiere  the^pantw 
vertical  axis  NB  is  turned  bythe  repe  Wpassing  wrg^'^ 
the  polloy  R,  and-canying  the  scale  8.   The  axis  NB  JJJ"^ 
oarnes  two  equal  leaden  weighU  K,  D,  moveable  at  put, 
pleasun  on  tbe  borixmtal  bar-HL  The  npper  part  N  cccxzvsil  . 
of  the  axis  18  one  half  tbe  dSanieter  of  tbe  parrM,  10  that  ng.  I. 

when  the  rope  is  made  to  wind  raond  N,  it  actt  at ' 
half  the  diatuce  from  the  uds,  at'wludi  it  acts  iriien 
co9ed  nmnd  M. — ^When  the  is  morid  mond  N, 
the  same  fiwce  will  frodnce  in  the  lame  time  but  half  . 
the  velocity  which  is  produced  when  the  rope  cub 
round  M,  the  situation  of  the  leaden  vreights  being  the 
same :  But  when  the  weights  K,  L  are  removed  to  a 
double  distance  from  the  axis,  a  quadru]^  force  vrill  be 
required  in  order  to  produce  an  eqiMl  angdar  velodty 
gircn  tune*- 
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MECHANICS. 


Description 
of 

Machines. 


ChaPi  II.  Macldms for  various  purptues, 
X.  Pronj/*9  Condenser  of  Forcn. 


Prony'i         47^.  The  object  of  tUi  machine  is  to  obtUD  m  maxt< 
coDdonscr  mum  eflect  from  an  impelling  power  wbich  is  subject  to 
TariatiMi  in  its  intensitr.  Let  us  suppose  that  wind  is  the 
■  rccxxviii  ^*  mover,  and  thai  O,  O  is  the  vertical  axis  of  a  wind- 
%■  3>  3-  '       >     ^*  ^*  several  radii  issuing  from  this  axis, 

and  carrying  a  wiper  b  which  acts  upon  the  corre- 
sponding wipers  a  and  gives  a  motion  of  rotation 
to  the  axis  a,  to  which  they  are  attached. 

The  wipers  h  d^af  must  be  so  constructed  that  when 
b  d  ceases  to  press  on  one  wiper  it  shall  at  the 
same  moment  begin  to  act  upon  the  next  wipct.  Each 
of  the  axes,  a,  a,  a,  a,  carries  a  drum  t  i  r  round 
which  is  coiled  a  cord  f  J?  F,  passing  o%'er  the  pulley 
and  supporting  a  weight  Q  which  can  be  placed  at  dif- 
ferent distances  from  G  on  the  lever  FG.  The  axes 
a,  0,  a  also  pass  through  the  pinions  ;f,'to  which 
they  we  not  fixed  \  but  these  pinions  carry  ntcbet 
wheels  that  bear  against  the  teeth  r  r,  so  that  when 
the  weight  Q  rises,  the  rope  merely  coils  nrnnd  the 
drum  without  moving  the  pinion  q  But  when  the 
wiper  b  d  ceases  to  act  upon  a  f,  the  wet^t  Q  descends, 
and  then  the  toothed  wheel  r  r  acts  against  the  ratchet, 
so  that  Q  cannot  descend  without  turning  the  pinion 
q  q  along  with  the  drum.  The  pinion  q  q  drives  the 
wheel  a  o,  which  again  drives  the  wheel  CjE  by  means 
of  the  bevelled  teeth  CD,  and  elevates  the  load  at  F. 
Hence,  when  the  axis  00  is  put  in  motion  by  the  wind 
actingon  the  sails,  it  will  first  raise  a  number  of  weights 
Q  sumcient  to  put  the  machine  in  motion,  and  will 
continue  to  raise  new  weij^ts  while  those  before  raised 
are  fallen,  so  that  the  motion  once  impressed  will  he 
continued. 

2.  PortableStow  Crane^firloadingand  unloading  Carts, 

Portable       47?<  ^^118  crane  is  mounted  on  a  wooden  stage,  and 
Ktooc  crane,  u  so  coDstmcted  that  it  may  be  taken  to  meces.  The 
^>  4*      frame  A,  A,  A,  A  is  about  ten  feet  hi^  nine  feet 
long  and  nine  feet  ^de.   The  wheels  B,  B  are  of  iron, 
and  about  three  feet  in  diameter.    The  pinion  I>  that 
is  fixed  to  the  axis      the  first  wheel  B  is  eight  inches 
diameter,  and  the  other  pinion  C  Is  about  the  same  dia- 
meter.  IVhen  the  stones  are  suspended  to  the  rope  that 
coils  round  the  barret,  the  workman  tmns  a  winch  on 
I  the  axis  of  the  wheel  C,  and  raises  or  lowers  the  weight' 

according  to  the  directiim  in  which  he  turns  it. 

3.  Portabk  Cfllar  Crane. 

Portable  478.  This  crane  is  represented  in  fig.  ^.  where  A,  A 
cflUrerant  are  two  wooden  supports  about  six  feet  high,  which  are 
'V>  5*  joined  at  £,  and  connected  by  the  iron  cylinder  C  and 
tbe  wooden  bar  D.  The  supports  A,  A  are  fastened 
to  the  edge  of  the  cellar  by  the  iron  prongs  £,  £,  an4 
the  two  ropes  which  support  the  bairel  and  pass  round 
it  are  fixed  to  tbe  iron  clamp  G,  G.  These  ropes  coil 
mund  tbe  cylindrical  bar  F,  which  is  put  in  motion  by 
the  winch  K,  driving  the  pnion  I  about  four  Inches  diar 
meter,  which  gives  motion  to  the  wheel  H,  about  three 
feet  in  diameter.  The  barrel,  therefine,  will  rise  or 
fidl  according  to  the  direction  in  which  the  winch  is 
moved. 


4.  m-fg^ing  Craar.  l>e«^ti- 

479.  Hiis  crane  represented  in  fig.  6.  was  Invented  Rrwhiw 
by  w  Andrews,  and  weiidu  the  body  at  tae  time  that  p^^^ 
it  is  raising,  it.    Tbe  weight  W  is  elevated  by  means  of  cccxxx. 
the  levers  M,  N,  O,  P  which  coil  the  rope  HR  round    fig.  «. 
the  barrel  H.    The  jib  ED  stands  on  a  horizontal  A"^**'" 
beam  moveable  in  a  vortical  plane  round  the  centre  ^^^"S 
FA,  and  the  distance  of  the  upri^t  beam  E  inm  the 

centre  of  motion  A  is  ^  of  BF.  The  weight  of  the 
body  W  is  then  ascertained  by  the  weight  at  B,  wbich 
keeps  it  In  equilibrio.  Tbe  piece  of  wood  C  projects 
from  the  vertical  beam  CT,  in  order  to  prevent  the 
beam  frcm  rising  too  high. 

5.  Gilpin^s  Crane. 

480.  In  fig.  I.  where  this  machine  is  represented, ciipin*, 
AB  is  the  perpendicular  stand,  fonncd  of  two  oaken  crane, 
planks  let  into  cast  iron  mortises  C,  D  :  Between  these 
planks  is  fi^ced  the  barrel  E  with  spind  grooves  on  its  g  "^'^ 
surface,  on  which  tbe  diain  RL  wipds.    When  thc^'^_' 
winch  N  is  pat  in  motion  it  drives  the  pinioo  O,  whidi 

agi^  drives  tbe  wheel  P*  <«  whose  axis  is  fixed  the 
bairel  F,  so  that  the  chain  is  cwled  round  the  barrel 
and  the  wei^t  raised.  A  section  of  this  part  of  the 
machinery  Is  ^cwn  in  fig.  2.  Figure  3.  shews  an  cn- 
laiged  view  of  part  of  the  barrel,  and  part  of  the  chain 
lying  in  its  proper  position  in  the  spiral  grooves  or 
channels.  In  order  to  prevent  the  chain  from  twisting 
when  it  is  wound  upon  the  barrel,  the  lower  edge  of 
one  link  lies  in  the  groove,  and  tbe  next  link  upon  the 
surface  of  the  barrel.  This  will  be  better  understood 
irom  fig.  4.  wbich  is  a  section  of  tbe  barrel  F,  and 
shews  the  manner  in  which  one  link  lies  within  it,  and 
.the  other  link  on  its  outside.  The  old  method  of 
working  chains  is  exhibited  in  fig.  5.  For  a  full  ac- 
count Id  this  useful  invention,  see  Nicholson*s  Journal, 
vol.  xr.  p.  126.  .  , 

6.  Bramah's  Jih  fir  Craws. 

481.  The  nature  of  this  Invention,  for  nhlch  we  areBrainah't 
Indebted  to  the  ingenious  Mr  Bramah,  may  be  eafiilyjib. 
understood  from  n  bare  inspection  of  fig.  6.  which  re-I^  ^* 
ja«sents  a  jib  attached  to  the  wall  of  a  warehouse.  The 

jib  turns  on  a  perforated  axis  or  pillar.  The  rope  by 
which  the  weight  is  raised,  afler  passinf^  over  two  pulleys, 
goes  through  the  perforated  axis,  and  is  conducted  over 
another  pulley  to  the  barrel  of  the  crane,  which  is  not 
represented  in  the  figure.  In  jibs  of  the  common  con- 
struction which  turn  in  two  solid  gudgeons,  the  rope 
passes  over  tbe  nppcr  gudgeon,  and  is  confined  between 
two  vertical  rollers ;  but  the  bending  of  the  rope  oc- 
casions a  great  deal  of  friction,  and  produces  a  constant 
eflbrt  to  bring  the  arm  of  th«  jib  into  .a  position  parallel 
to  the  inner  part  of  the  rope. 

7.  GoUlieb^s  Carriage  Crave.  • 

482.  This  machine,  wtwch  is  useful  for  carrying  large   '  Plate 
stones  where  carts  and  horsea  cannot  be  cnsily  obtained,  ccruix. 
consists  of  two  sorts  of  crane  wheels  applied  to  tbe  two  7- 
aets  of  wheels  belonging  to  the"  carriage,  so  that  ^'^o_^^^^^ 
men,  one  acting  at  each  winch  A,  A  give  motion  to 

the  loaded  carnage.    The  pinion  B,  six  inches  in  dia- 
meter turns  the  wheel  C,  three  fet-t  in  diameter.  The 
wheel  C  gives  motion  to  the  ^ihlon  D  boe^fiMt  in  dia- 
meter. 
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ScMsiptioa  meter,  which  works  into  two  wheels  E,  E  three  feet 
of      six  inches  duuneter,  and  are  fixed  on  the  wheels  of  the 
MbcUdm. 


eazTwge. 


8.  Common  Jnck. 


Comiaoik 
jack: 
ffff.  8. 


in^  ma 
vbiae. 


483.  The  common  worm  jack  is  represented  in  fig.  8. 
and  is  impelled  \iy  the  weight  W,  which  ts  suspended  to 
a  rope  passing  through  the  pulleys  V,  R,  and  rolling 
round  the  hairel  Q.  When  the  harrel  is  pot  in  motitm 
hj  the  action  of  the,  weight,  it  drives  the  wheel  KL  of 
tio  teeth,  ipeans  of  a  catch  fixed  to  AB,  which  lays 
hold  of  the  cross  bars  in  KL.  The  wheel  KL  drives 
the  pinion  M  of  15  teeth,  fixed  on  the  axis  of  the 
vriieel  N  of  30  teeth,  which  gives  motion  to  the  end-' 
leas  screw  O,  and  the  fiy-wheel  P.  On  the  axis  of  the 
wheel  KL  is  fixed  the  pollej  DG,  iriiicb,  br  means  of 
ft  rope,  g^vn  motion  to  the  spit.  The  axis  £T  is  fixed 
in  the  IniTel  AC  \  and  as  this  axis  is  htdlow,  both  it 
and  the  barrel  turn  round  upon  the  axis  FD,  so  that 
the  rope  may  he  coiled  round  the  barrel  by  the  winch 
H  wiUtont  moving  die  wheel  K. 

-9.  Xawfijy  amd  Unleadit^  ^tachim, 

484.  This  portable  machine,  invented  by  Mr  Davis 
.^^qI^.  of  Windsor,  is  put  in  motion  by  the  winch  A,  which 

drives  the  two  endless  screws  C,  C.  These  screws 
move  the  wheels  £,  E,  and  consequently  the  barrels 
connected  with  them,  so  that  the  ropes  F,  F  passing 
over  the  pulleys  G,  G  are  coiled  round  the  barrels,  and 
the  load  H  which  these  ropes  support  is  raised  into  the 
frame  R,  R,  which  shews  a  part  of  the  cart.  The 
barrels  and  wheels  are  contained  in  an  tion  box  L,  the 
sides  of  which  are  removed  in  the  figure. 

10.  Vatiloue^s  Pile  Etigifie. 

Vauloae's  horses  which  work  this  engine  are  yoked 

eiqiioe.*^  S>  %  moving  the  wheel  B  and  drum  C, 

Plau  wfaieh  are  locked  tt^ther,  ruse  the  fidlower  GH,  (car- 
rytiw^tbe  ram  Q  W  the  handle  R),  by  means  of  the 
rope  UH  wfaidi  coils  ronnd  the  drmn.  TVhen  the  fid- 
lower  G  reaches  the  top  of  the  firame,  tbe  upper  legs 
of  the  tongs  H  are  closed  by  pressing  against  the  adja- 
cent beams  *,  and  their  lower  legs  are  opened,  so  that 
they  drop  die  ram  Q,  which  falls  and  strikes  the  pile. 
When  G  is  at  the  top  of  the  firame,  the  crooked  handle 
6,  of  the  follower  G,  presses  against  the  cords  a,  a, 
which  raise  the  end  of  the  lever  L  (see  fig.  2.)  round  m 
as  a  centre,  and  by  depressmg  the  extremity  N,  and 
consequently  tbe  bar  S,  S,  unlock  tbe  drum  C  and  the 
wheel  B,  so  that  the  follower  G  falls  by  its  weight  and 
arizes  the  nm  B.   As  soon  as  the  follower  dx^,  the 
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horses  would  lunibK;  down,  having  no  resistance  tODncription' 
overcome,  were  not  this  prevented  by  the  fly  O,  which  of 
is  moved  by  tlie  wheel  B  and  trundle  X,  and  opposes  a  Machuira^ 
sufficient  resistance  to  the  horses  till  the  follower  again  ' 
seizes  tbe  ram.    Wben  the  follower  falls,  the  weight  L 
(fig.  2.)  pushes  up  the  bolt  Y  into  the  drum  C,  and 
locks  tbe  wheel  and  the  dmm      and  the  same  operation  is 
afierwardrrepeated.  See^«>giMo»*f  LecU  vol.  i.  p.  118. 

11.  Bunee's  PUe  Eagtae. 

486.  A  side  view  of  this-en^e  is  shewn  in  fig.  3, 4.Baace's  . 
It  consists  of  two  endless  ropes  or  chains  A,  connected^  ""P^ 
by  cross  pieces  of  iron  B,  B,  &c.  (fig.  4.)  which  pass    ^  3*  4* 
round  the  wheel  C,  the  cross  pieces  falling  into  cor- 
responding cnM»  grooves,  cot  in  tEie  periphery  of  the 

wheeL  When  ■  the  '  man  at  S,  therefore,  drives  the 
wheel  m  by  means  of  the  pinion  he  moves  also  the 
wheel  C  fixed  on  the  axb  of  m,  and  makes  the  double  . 
ropes  revolve  upon  the  iriieels,  C,  D.  Tlie  wheel  D  is^ 
fixed  at  the  end  of  a  lever  DHK,  whose  centre  of  mo- 
tion is  H,  a  fixed  point  in  the  beam  FT.  Now,  when 
the  ram  L  (fig.  3,  5.)  is  fixed  to  one  of  the  cross-pieces 
B  by  the  hook  M,  the  weight  the  ram,  acting  by 
the  rope,  moves  the  lever  DK  round  H,  and  brings 
the  wheel  D  to  G,  so  that,  by  turning  the  winch,  the 
ram  L  (fi^.  3.)  is  raised  in  the  vertical  line  LRG. 
But  when  it  reaches  R,  tbe  projecting  piece  R  disen- 
gages the  ram  from  the  cross  piece  B,  by  striking  the  * 
bar  Q  *,  and  as  the  weight  is  removed  from  the  extre- 
mity D  of  the  lever,  the  counterpmse  I  brings  it  back 
from  G  to  its  old  position  at  F,  and  the  ram  falls  witiN 
out  interfering  with  tbe  chain.  \Mien  the  hook  is  de- 
scending, it  is  prevented  from  catching  the  rope  by 
means  of  the  piece  of  wood  N  suspended  from  the  hook 
M  at  O }  toK  being  specifically  lighter  than  the  iron  ' 
we^t  L,  and  moving  with  less  velocity,  it  docs  not 
come  in  contact  with  L  till  the  nun  is  stoi^ed  at  the 
end  of  its  path.  When  N,  therefore,  falls  upon  L,  it 
depresses  the  extremity  M  of  the  hook,  and  therefore 
hnngs  the  hoop  over  one  of  tbe  ratiss  pieces  B,  by  which 
the  ram  is  again  raised. 

487.  For  the  description  of  a  great  variety  of  useful 
machines,  the  reader  is  referred  to  the  second  volume  of 
Mr  Greeory^s  Mechanics,  and  to  Dr  Young's  Natural 
Fhilosopby,  a  work  of  great  merit,  which  would  have 
been  more  particularly  noticed  if  it  had  reached  us  be- 
fore the  historical  part  ef  this  article  was  printed  off.— 
See  also  Hydrodvvamics,  Marly,  Machine  at. 
Mill,  Ramsden,  and  W^ATER-Workt^  in  this  Work, 
nod  the  articles  Attraction  and  Bridgx  in  the  Sop- 
pl«nent. 
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Heckaai^    MECBANXSM,  either  tlie  constniBtioii  or  tbe  mft- 
II       chinery  cmjdojred  in  aoy  thing  j  u  the  mechanism  of 

M^l^  die  buometer,  of  the  microscope,  &c. 

■  MECHOACAN,  a  province  of  Mexico,  or  New 

Spain,  in  America,  bounded  on  the  north  hj  Pa- 
nuco  and  Guadalajara,  on  the  east  hj  Pannco  and 
Mexico  Proper,  on  the  south  by  the  PaciQc  ocean, 
and  on  the  west  b^  Guadalajara  and  the  South  Sea. 
It  is  about  200  miles  in  circumference,  and  its  popu- 
lation in  X793  was  289,314.  Tlie  soil  is  exceedingly 
fertile ;  and  the  climate  so  wholesome,  Uiat  the  Span- 
iards imagine  it  to  be  possessed  of  some  peculiarly  re- 
storative quality  i  for  which  reason  the  sick  and  infirm 
flock  to  it  from  ^1  quarters,  ^e  commodities  are  sul- 
plmr,  indigo,  sarsapai^la,  sassafras,  cacao,  Tanelloes, 
amberg^s,  hides,  wool,  cotton,  silk,  sugar,  die  root  me- 
choacan  or  white  jalap,  and  silver,  lliis  province 
fit^raed  an  independent  kingdom  at  the  time  Mexico 
was  reduced  by  Cortcz.  "nie  sorerei^  had  Itmg  been 
Ac  inveterate  enemy  of  the  Mexicans,  and  was  consi- 
dered next  to  the  repoblic  of  Tlascala,  as  the  most  for- 
midable  barrier  against  the  extension  of  the  im|»erial 
frontier.  However,  he  submitted  to  Cortez  without 
striking  a  blow,  being  intimidated  by  the  wonders  he 
had  performed  with  a  handful  of  men  j  and  thus  Me- 
choacan  became  a  province  of  the  "Spanish  empire,  and 
a  valuable  addition  to  Mexico.  The  country  at  that 
time  was  exceedim^j  populous,  hot  the  natives  are  now 
much  thinned.  'The  capital  of  the  province,  called 
AfiEcAoanm  bv  the  natives,  but  VaUadotiti  by  the  Span- 
iards, contained  17,093  inhabitants  in  1795. 

AbccHOACAN,  or  W^hite  Jalap^  in  the  materia  me- 
dica,  the  root  of  an  American  species  of  convolvulus, 
broi^t  from  Mecfaoacao,  a  province  of  Mexico,  in 
'din  slices  like  jiUap,  but  luger,  and  of  a  wbittdi  co- 
fonr.  It  was  mst  inttrodncea  into  Europe  abont  the 
year  X524  as  a  purgative :  but  since  jalap  became 
known,  mechoacan  has  been  little  employed. 

MECKLENBURG,  a  dochy  of  Gcrnmny,  con- 
taining those  of  Schwerin  and  Gustro,  is  bounded  by 
Pomerania  on  the  east,  by  part  of  the  marquisate  of 
«  Brandenbutv  and  the  duchy  of  Lunenburg  on  the 
south,  the  Baltic  on  the  north,  and  Holatcin  and 
Saxe  Lawenborg  on  the  west.  Their  greatest  length 
is  about  135  miles,  and  greatest  breadth  upwards  of 
90.  With  respect  to  the  soil,  much  cannot  be  said  fn 
bvonr  of  it,  as.  it  consists,  in  general,  either  of  sand, 
or.  large  and  desolate  heaths  interspersed  with  moors, 
woods,  iens,  and  lakes.  It  yields  very  little  wheat, 
and  not » gieat  deal  of  oats,  rye,  and  barley  j'  bat 
breeds  a  considerable  number  of  sheep  and  cattle,,  has 
plenty  of  Bsfa-,  with  stone  quarries,  sdt  springs,  alnm, 
mm,  and  some  copper.  The  principal  rivers  nere  are 
the  Elde  and  Stor,  which  &U  into  the  Elbe  as  it 
glides  along  the  borders  of  this  country  to  the  south- 
west; the  neckenitz^  which  discharges  itself  into  the 
Baltic ;  as  do  the  Peene,  the  Wamo,  and  the  Stope- 
nitzv  TWw  country  has  only-  one  harbour  on  the  Bal- 
tic, namely  that  of  Rostock.  In  both  duchies,  ex- 
clnsive  of  Rostock,  are  45  gi-cat  and  smalt  cities,  with 
diree  convents,  and  a  great  number  of  manors  and 
fiums,  hclooging  either  to  die  duke,  the  nobility,  or 
convents.  Tlie  peasants  are  in  a  state  of  villenage  j 
but  the  nobility  enimr  very  considerable  privikges, 
Vol.  Xm.  Part  L. 


The  states  are  composed  of  the  nolHUfy  and  towns;  M«dk»- 
and  the  diets,  which  are  ■mmnmied  anauaUy,  arc  held  Imi|^ 
alternately  at  Stembeig  and  Malehin.    llie  docfar?'*'*"™-. 
•f  Schwerin  appoints  four  provincial  connsellws,  and  ' 
that  of  'Gnstro  as  many ;  who  rank  according  to  se- 
niority, with  the  dukeV  actual  privy  counsellors,  a<t 
their  marshals  do  with  the  colonels.    The  lesser  com- 
mittee represents  the  whole  body  of  the  nobUity  and 
commons,  by  whom  the  members  are  chosen  freely 
and  without  coutroal,  and  no  edict  relative  to  tnir 
whole  country  can  be  published  without  Uieir  consent, 
or  in  prejudice  of  their  rights.    The  inhabitants  of 
this  country  are  mostly  Lutherans,  under  their  super- 
intendants,    lime  are  also  some  Calvioists  and  Ror 
man  Catholics.    Besides  the  grammar  schools  in  tbo 
towns,  there  is  an  university  at  Rostock.    The  com- 
modities of  the  duchy  are  com,  flax,  hen^i,  hops,  way, 
hooey,  cattle,  butter,  cheese,  wool,  and  wood,  a  part 
of  which  ia  exported ;  but  hai^ly.  ainr  mannlactures. 

Of  the  hoase  of  Mecklenburg,  there  are  two  lines 
still  subsisting,  viz.  that  of  Schwerin  and  that  of  StreUtz. 
The  latter  commenced  in  Duke  Adolphus  Frederick  II. 
younger  brother  of  the  duke  of  Schwerin,  and  grand- 
father of  Adolphns  Frederick  IV.  wtto  entered  00  the 
govemmeiit  in  1752,  and  whose  ianiily  received  a  great 
additional  lustre  b^  his  Britannic  majesty^s  taking  his 
second  sister  for  his  consort,  and  by  her  own  great  me- 
rit and  noble  deportment  in  tbat  high  station.  Be- 
sides the  duchy  of  Strelitz,  to  this  duke  belong  the 
principality  of  Ratzebnrg,  with  the  lord^ip  of  otar^ 
gard,  the  ancient  commaoderies  of  Miro  and  Neme-- 
ro,  and  a  yearly  pension  of  9000  dollars  out  of  the 
Boitzenburg  toll.  The  title  assumed  W  both  the  didcea 
is  duke  ^Mecklenburg;  prince  ^Wenden^  ScAwe' 
rtn^  emd  Rat%burg  ;  count  of  Schwerin  and  tJie  country 
ofHostock^andhrdtifStarffird,  By  the  agreement  con- 
cluded at  Wittstock  in  1442,  the  elector  of  Branden- 
burg, on  the  extinction  of  the  male  line  of  the  dukes 
of.  Mecklenburg,  is  entitled  to  their  whole  succession. 
The  duke  of  Schwerin  has  two  votes  both  in  the  diet 
of  the  empire  and  that  of  the  circle.  The  matricular 
assessment  for  the  duchies  of  Scbwerin  and  Gustro  is 
40  horse  and  67  foot,  or  748  florins  monthly,  includ- 
ing what  is  paid  by  Sweden  for  Wismar,  and  the  bai- 
liwicks of  Poll  and  Neukloster.  To  the  chamber  of. 
Wetzlar,  these  two  duchies  pay  eadi  343  rix-doHara, 
43  kruitzers.  For  Uie  government  of  MecUenhor;^. 
the  administration  of  justice,  and  the  management  of' 
the  revenue,  there  is  tbe  privy  council  of  regency,  the 
demesne  chamber,  the  hi^  and  provinmal  court  1^  jn- 
stice,  to  which  appeals  lie  m  most  causes,  both  from  the 
consistory  and  tlie  inferior  civil  courts,  and  which  ar» 
common  to  both  the  dukes.  As  to  the  revenues,  those 
of  the  Schwerin  line  must  be  very  considerable,  those 
arising  from  the  demesne  bailiwicks  and  regalia  alone 
amounting  to  300,000  rix-doUara  per  annum.  Hierc ' 
is  a  tax  on  land  that  produces  no  contemptible  sum, 
and  that  called  the  princess't  tax  is  fixed  at  20,000  rix- 
dollars :  besides  all  these,  diere  are  also  frtc  ^ifts. 
The  whole  revenues  of  the  Strelitz.  branch  are  estima- 
ted at  120,000  rix-d(rflan.  Each  of  these  princea 
maintains  a  body  of  troops; 

MECONIUM,  the  excrement  cntained  in  the  in- 
testines tiS  an  inbnt  at  its  birth, 
t  S  UEDAJ^S. 
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*Vaiityx>r  TlyfEDAIj,  denotes  a  piece  of  metal  in  the  form  of 
'  Hi-  lYl  cuin,  such  as  was  either  current  monejr  among  the 

^'•'wyi  aocienta,  or  struck  on  any  particular  occasion^  in  order 
lo  preserve  to  posterity  the  portrait  of  some  great  per- 
'•soo,  or  the  memory  of  some  iHtfstrioua  action.  Scaliger 
derires  the  word  niedal  from  the  Arabic  mcthalia ;  a 
Mzt  of  coin  with  a  human  head  upon  it.  But  the  opi- 
nion of  Vossiiu  a  generally  received }  viz.  that  it  comes 
from  nutaUum,  **  metal }"  of  whidi  nibstance  medab 
are  cwnmonly  made. 

Sect.  I.  Vt^ity  of  Medals  in  Sistory,  and  various 
^  other  Sdenees, 

TiiERE  are  feir  studies  of  more  importance  to  hi- 
story than  that  of  medals )  the  sole  evidence  we  can 
have  of  the  veracity  of  a  historian  being  only  such 
collateral  documents  aa  are  evident  to  6very  body,  and 
cannot  be  fiilsified.  In  modem  times,  these  are  foand 
■jln  public  memoirs,  instructions  to  ambassadors,  and 
state  papera  of  various  kinds.  Such  memorials,  how- 
ever, are  subject  to  various  accidents,  and  besides  com- 
monly remain  in  the  countries  where  they  are  first 
^published,  and  cannot  therefore  ^ivc  to  the  world 
at  large  that  perfect  and  entire  satisfaction  which 
oo^t  to  be  derived  from  genuine  history;  so  that 
more  durable  and  widely  diffused  monuments,  are  still 
to  he  .frished  for.  Such  are  public  buildings,  inscri^ 
tions,  and  statues ;  but  these,  excepting  a  few  instances 
of  the  two  last,  ara  always  confined  to  particular 
countries',  so  that  medals  alone  remain  as  infallible 
documents  of  truth,  capable  of  bcin^  dlfluaed  over  all 
countries  in  the  world,  and  of  remaining  (hrougfa  the 
I  latest  ages. 
Variovi  The  first  who  showed  the  importance  of  medals  in 
writrnoa  ascertaining  the  dates,  and  arranging  the  order  of 
events,  in  ancient  history,  .by  means  of  medals,  was 
ValUant,  in  bis  History  of  the  Kings  of  Syna,  print- 
ed at  Paris  in  1681,  By  medals  alone,  he  has  been 
enabled  to  fix  the  chronology  and  important  events  of 
-history,  In  the  tbree  mo.t  ancient  kingdoms  of  the 
world,  viz.  Kgypt,  Syria,  and  Partbia.  Macw  coins 
have  been  discovered  since  his  time,  which  confirm  the 
acooants  ho  has  eiven.  He  was  followed  in  this  me- 
thod by  Father  Hardonin,  thongb  Tvith  leas  success. 
Hardouin*8  best  work  is  his  Herodiades^  or  Series  of 
.Successors  to  Herod  king  of  Judsea.  The  same  plan 
.was  pursued  by  Noris,  in  his  learned  Treatise  on  the 
Syro-Macedonlan  princes,  and  by  Bayer  in  his  His- 
tory of  Osrhoenc,  as  well  as  by  Froelich,  in  the  work 
entitled  AnnaUs  licgtim  et  Rerum  Syri^,  Vien.  1754, 
and  another  named  Kevenhullers  Return  vetenim  Nu~ 
mismata  AnecdotOf  aucU  Perrara^  Vien.  1752,  4to,  of 
which  Froelich  was  properly  the  author.  Corsini  and 
Cary  likewise  published  works  of  a  similar  nature  }  -the 
former  in  1744,  De  Aluinijiiri,  aliorumque  Armem'tt 
Megumf  Nummi*,  &c. }  the  latter  in  1752,  Hittture  des 
Rtna  de  T/trace^  et  du  So^pAore  ''Ctmmenenf  edatrcw 
par  /es  Medatflei. 


The  study  of  the  Greek  coins  does  not  show  the  ViShj  <t 
dates  of  events,  though  it  illuitratcs  the  chronology 
of  reigns.    This  defect,  however,  is  abundantly  sup- 
plied  by  those  of  Rome,  which  commonlv  mark  the  , 
date  of  the  priuce^s  consuUhip,  the  year  of  hid  tri-Of  the 
hunician  power ;  giving  also,  apoo  the  reverse,  the  re-  Cmk 
^esentation  or  poetical  symbol  of  some  grand  event*  c**"^ 
The  year  of  the  tribuoician  power  is  sometimes  ima- 
j^d  by  antiquaries  to  be  synonymoos  with  that  of 
the  emperor*s  reign:  but  thts  li  not  the  case;  and 
JMr  Pinkerton  is  at  some  pains  to  set  them  rig^t  in 
this  respect.    He  finds  faolt  with  Julias  Caesar,  when 
he  assamed  the  sovereign  authority,  for  taking  iqwa 
hin  the  title  of  Fei^tual  Dictatm*,  as  being  synony- 
nions  with  that  of  king  or  absolute  gm'cmor,  which 
the  Romans  abhorred.       He  ought  (says  our  author), 
imdcr  the  disguise  of  some  supreme  magistrate  of  an- 
nual election,  to  have  lulled  the  people  with  a  dream, 
that  they  might  terminate  h»  power  when  tliey  pleased ; 
or  that  he  himself  would  resign  it,  when  the  necessities 
of  state  which  had  je^uired  his  temporary  .elevation  ^ 
had  subsided."    To  this  error  ^Ir  Pinkerton  ascribes  Afetbod 
the  assassination  of  the  dictator,  aod  commends  the  hmkI  by 
policy  of  Augustus,  who,  with  far  inferior  abilities,  ^'K"**" 
continued  in  possession  of  the  moA  absolnte  ""l^^'^fui^^l^. 
as  long  as  he  lived.    The  tribunesfiip  was  ^n  office  «f 
annual  election }  and  if  put  into  the  hands  of  any 
others  than  plebeians,  must  have  been  the  supcemc 
power  of  the  state,  as  it  belwigcd  ^  that  office  to  put 
a  negative  upon  every  public  measure  .whatever.  .Au- 
gnstus,  being  of  senatorial  rank,  could  not  assutne  this 
office  :  but  be  invested  himself  with  the  tribunician 
power,  which  had  the  advantages  of  appearing  to  be 
only  a  temporary  supremacy,  though  in  truth  It  .wa*i 
continued  during  hn  whole  lifetime.     Towards  tlw  . 
end  of  his  reign,  he  frequently  asstnned  hi».de&tined 
successor,  Tiberius,  for  his  colleagne,  though  in  thv 
beginning  be  had  enjoyed  it  alone.    This,  with  his 
artifice  of  resigning  his  power  every  ten  :years,  and 
reassuming  it  at  the  desire,  as  was  pretended,  of  the 
senate,  secured  his  sovereignty  a»  long  as  he  Uved.— 
His  oxampic  was  followed  by  his  successors  }  so  that 
jnost-of  them  have  the  inscription  Tr^nicia  Potettate 
npon  their -medals,  with  the  date  affixed  to  it  thns, 
TV.  PoL  MT.    Yet  though  this  date  generally  im- 
^les  the  year  of  the  emperor*8  reign,  it  sometimes 
happens  tluit  the  emperor,  by  special  fiivonr  from  a  for- 
mer printe,  had  been  endowed  with  this  title  before 
he  came  to  the  throne,  as  being  the  successor  to  that 
prince,  of  which  wc  have  already  given  an  instance  im 
Tiberius.    Besides  the  tribunician  power,  -the  empe- 
rors very  frequently  enjoyed  that  of  the  consuls*,  and 
the  date  of  their  consulship  is  frequently  eoipressed  m  ■ 
their  coins. 

The  office  of  Fontifex  Maximna  was  likewise  as- 
sumed by  the  Roman  emperors,  in  order  to  secure  them- 
selves in  their  authority;  which,  Afr  Pinkerton  ob- 
serves, was  one  of  the  most  efficacions  artifices  they 
coald  have  fallen  npoa.   **  In  the  Greek  heroic  tiroe» 
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VfeiBty  of  (uyB  Iw),  kuog  sod  pnert  W(;M  carefully  united  in  one 
Icn  in  Hi.  person  }  and  wben  sovtreigiis  arose  in  Denmark  and 
""T*  ft^e-  Sweden,  tlie  eaine  j>lan  was  followed,  as  appears  from 
'  Soorro,  and  other  writers.  Nothing  could  lend  more 
security  to  the  person  of  the  monarch  than  an  office 
of  supreme  sanctity,  which  also  confiitued  his  power 
.  t>y  all  tlte  terrors  of  superstition.  £vcn  the  Christian 
system  was  afterwards  debased  by  a  mock  alliance  with 
ffOTcmmeot ;  though  it  be  clear  from  the  whole  New 
Testaracntf  that  such  an  alliance  is  subversive  of  its 
l^couiue  institution,  and  the  greatest  of  all  its  comip- 
tims.  But  the  Roman  Catholic  cler^,  in  the  dark 
uea,  were  the  authors  of  *  no  churdb  no  king,*  for 
their  «wn  interest  i  while  the  Boman  emperon  only 
sought  to  strengthen  their  power  by  the  dark  awe  a 
superstition.  l%e' title  of  Fontifi»  Maximns  was  eo 
important,  that  it  was  retained  even  h^  the  Christian 
emperors  till  the  time  of  Gratian.  Its  influence  in  the 
state  was,  indeed,  prodigious.  Cicero  observes,  that 
to  this  office  were  subject,  temples,  altars^  penates, 
gods,  houses,  wealth,  and  fortune  of  tlu  people. — That 
'  of  augur  is  also  home  by  many  emperors  >  and  its  au- 
thority was  such,  that  liy  the  law  of  the  twelve  tables 
no  public  business  could  be  transacted  without  a  decla- 
ration from  the  augur,  concerning  its  event.— The  pro- 
~  consular  power  was  also  given  to  Augustus  and  the 
other  emperors.  It  confericd  a  du^  authority  over 
all  the  provinces,  and  implied  the  emperor  to  be  chief 
proconnil,  or  governor  of  each,  and  of  all.-  Anothez 
social  power  assigned  to  tlie  emperors,.,  but  not  occur- 
ring on  Goios,  was  the  Jus  Relatimia  2'etiut,  ^arUg, 
&c  or  the  right  of  making^three  on  four  motions  in  the 
senate  on  the  same  day,  while  the  senatMs  could  onlji 
propose  one. 

Hence  our  suthor  infers,  that  medals  afford  the 
most  authentic  documents  of  the  Roman  history,  in 

5 articular,  that  could  have  been  invented  by  man.— 
"be  histories  of  Ncrva  and  Trajan  arc  much  better 
elucidated  by  medals  than  by  authors  ;  for-' the- history 
of  Suetonius  ends  with  Domitian,  and  the  HiatoritB 
Augusta  Scriplores  begin  with  -  Adrian^ :  so  that  the 
reigns  of  the  two  emperors  just  mentioned  are  almost 
unknown }  and  Mr  Pinkerton  ia  surprised  that  .none  of 
the  learned  have  attempted  to  supply  the  defect.— 
Cajutoliuus  (says  he),  in  his  life  of  Maximinus  Ju- 
nior is  quite  puzzled  t»  know  if  Maximus  and  Pt^ 

S*  enus  were  two  emperon,  or  two  names      the  same, 
ad  he  happened  on  any  . of  those  cmos  y^sh  bear 
M.  Ct.  Puri£NU5  Maxihus  Aug.  he  would  have 
seen  at  once  that  Maximtis  was  only  another  name  for 
^  iPupienus." 
L'k  of  me-     Alcdals  are  useful  in  ■  other  sciences  besides  history* 
laU  in  gco-  In  geography,  we  find  the  situation'  of  towns  deter- 
iP'J^y'      mined  by  their  vicinity  to  some  noted  river,,  moun- 
tain, &c    llius,  MArNHTUN  XinTAOT  shows  that 
Magnesia  was  situated  under  Mount  Sipylus.    In  like 
manner,  it  is  shown  from  a  medal,  that  Ephesus  stood 
on  the  river  Cay^ter }  and  there  isextanta  medal,  bear- 
ing an  inscription,  which  signifies  Alexandria  on-  the 
Scamaoder}  a'nanw  ^ven  to  Troy  by -Alexandt^r  the 
5      Great.   The  reverse  bu-opoo  it  the  famous  Ap9llo 
natural  Smintbetu  of  Homer.   In-natuml  histwy  also,  medals 
i**^'      ue  useful  chiefly  6rom  the  coins  struck  on  the  celt-bra- 
tion  of  the  secular  games,  in  which  the  figures  of 
Yarlous  animals  ue  preserved  j  and  thus  it  may  very 
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often  be  determined  whrther  any  animal  be  known  to  Vtili^  of 
the  ancients  or  not.    On  many  of  the  Greek  medals*^"' 
are  several  uncommon  plants  and  animals.    Thus,  on 
most  of  the  medals  of  Cyrcne  ia  the  figure  of  the  ce- 
lebra:ed  Sylphium  ;  and  on  those  of  Tj^re,  the  shcU-fish 
from  which  the  famous  Tyrian  purple  was  procured.  6 
By  means  of  medals,  also,  the  exact  delineatiims  of  Inuahiteo. 
many  noble  edifices  are  preserved*  diough  notevena*^- 
vestige  of  their  ruins  be  now  existing  j  so  that  the  uses-  ^ 
of  them  to.  the  architect  are  very  considerable.    Tola  the  iae 
the  connoisseur  they  are  absolutely  necessary  >  because"*'' 
by  them  alone  he  ia  enabled  to  ascribe  ancient  busts 
and  statues  to  their  proper  persons,  with  multitudes 
of  oUwr  points  of  knoiriedge  which  cannot  he  odier- 
wise  detwinined.   The  elucidatitau  oC  obscure  paii- 
aages  in  anuent  authors  bv  means  of  medals  are  so  nu- 
meroos  and  well  known,  tnat  it  is  needless  to  insist  up- 
on them.  t 

Mr  Addison  has  treated  the  connexion  betwixt  me- 
dals and  poetry  at  considerable  length ;  but  Air  Pin-* 
kerton  finds  fault  with .  him  for  preferring  the  Latin 
to  the  Greek  poets.  He  observes  also,,that  the  know- 
ledge of  Giedc  medals  is  most  necessary  for  a  sculp-  * 
tor,  and  perhaps  an  architect :  but  an  acquaintance^*^"**'' 
with  Latin  <)nes  is  preferable  for  a  poet,  or  perhaps  poctT- 
pointer.  The  reason  of  this  difference  is,  that  tha 
mrmer  generally  have  on  the  obverse  the  head  of  some 
king,  god,  or  goddess,  of  exquisite  relief  and  wtn'kman'' 
ship},  bat  the  reverse  seldom  aflOTds  much  fiucy  of 
an^l  in  the  early  Greek  coins }  aad  in  the  imperial 
Greek  owns,  is  chiefly  impressed  with  the  temples  of 
their,  deities.  To  a  person  of  poeticnl  imagination, 
howevor,  the  Roman  coins  aSerd  the  greatest  entertain- 
ment, frma  the  fine  personifications  and  symbols  tO'bo 
found  on  their  reverses  j  of  which  our  author -gives  the 
following  instances : .  9  _ 

"  Hafpikess  has  sometimes  the  caduceoa,  or  wand 
of  Mercury,  which  Cicero,  i.  Offic,  tells  us  was  thought  J^^J^** 
to  procure  even  wish.    She  has,  in  a  gold  coin  of  Se*       . . 
veni.'s  heads  ol  poppy,  to  express  thafr  our  prime  bliss 
lies  in  oblivion  of  mtsfortuno. 

"  HoPK  is  represented  <as  a  sprightly  girl,  walking 
quickly,  and  looking  straight  forward.  With  her  left 
hand  she  holds  up  her  garments,  that  th«nr  -nia^  not  tm-* 
pcde  the  rapidity. of  her  pace  ;  while  in  her  nght  band 
she  holds  (cuth  the  bud  of  a  flower ;  an  embmn  infi* 
nitely-  more  fine  than  the  trite  one  of  an  anchcw,  which 
is  the  symbol  of  I^tience,  aad  not  df  H(^.  ^Hiis 
personification,  with  some  others,  most  have  been  very 
familiar  to  the  ancients  >  for  often  in  this,  and  in  a  few 
more  instances,  no  name,  .as  Sf  e&  Aug.  or  the  like,  is 
inserted  in  the  legend. 

*'  Abundance  is  imagined  as  a  sedate  matron,  with 
a  cnmucopiee  in  her  hands,  of  which  she  scatters  the  - 
fruits,  and  does  not  lu^d  up  her  comocopue  and  keep 
the  contents  to  herself  .as -many- nwdera  poets  and- 
painter*  make  her  dot 

The  emperor  Titus,  having  cause  to  import  a 
greatsupply  of.com  ducing  a  scarcity  at  Rome,  that 
supply,  or  the  Annona,  is  finely  represented  as  a  se- 
date lady,  with  a  filled  comucopise  in  her  left  hand, 
wlrich  she  bidds  upright,  to  indicate  that  she  does  not, 
however,  mean  to  scatter  it,  as  Ahondanoc  has  a  title 
to  do,  but  to  give  U  to  Equity  to  deal  out.  Thi&lsst 
p«ticd«  i.  3«™  by  h„  lKj.U»f^  .  Ut^.^ 
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Utffi^  of  Equity,  knovQ  by  her  scales,  and  Aasta  piatt,  point- 
Uiiai  in  Hi- less  spear,  in  her  right  hand,  overa  haakct  filled  with 
ygy,tLe.  wheat.    Behind  tlw  Annok A  is  the  jnm  of  a  ahip  . 
'       decked  with  flowers,  to  imply  that  the  ccn  was  broaghc^ 
by  sea  (from  Africa),  and  that  the  stipe  had  had  a  pro- 
sperous voyage.    The  best  poet  in  the  world  woidd  not 
have  given  us  a  finer  train  of  imagery ;  die  best  painter 
-woold  have  been  puzzled  to  express  bo  much  matter  in 
BO  BmaU  a  compass. 

**  Security  stands  leaning  upon  a  pillar,  indicative 
of  her  bein^  free  from  all  designs  and  parsmts ;  and 
the  posture  itself  xorrespoods  to  her  name.  Horace,  in 
desmbing  the  wise  man,  mentions  bis  being  teres  at^ue 
rtttmndut  i  nmnd  and  poluhedf  against  aU  the  nries  of 
chaBce :  an  idea  seeminf^  derived  from  &e  cdnnm 
upon  which  this  ideal  lady  recUaea. 

The  emblenH  of  PiKTT,  MoDKttT,  and  the  Uke, 
are  equally  apposite  and  poetiod.  ^ 

The  ta^pineafl  of  the  state  is  pictured  hy  a  ship 
sailing  before  a  prospereos  breeze :  an  image  'than 
'which  the  superlative  genius  of  Gray  could  find  none 
more  exquisite }  and  he  has  accordingly  used  it  in  hi:) 
moat  capital  productim  "The  Bard,"  with  due  suc- 
cess.' 

**  The  di&rent  countries  of  the  then  known  world 
are  also  delineated  with  ^at  poetical  imagery.  It 
aflbrds  ^triotic  satisfaction  in  particular  to  a  Briton, 
''■to  see  hu  nativa  island  often  represented  upon  the  ear- 
liest ioiperial  coins,  sitting  on  a  riobe,  with  a  symbol  of 
nilitary  power,  the  b^arum^  in  her  hand,  and  the  ocean 
ndling  nndw' her  feet.  An' emblem  almost  pfophetic 
of  the  vast  which  her  dominion  over  the  sea  will 
ahm^  give  her,  provided  she  exoAs  her  'dement  of 
empire  with  dne- vigour  and  perMrverance. 

"  Coins  fclso  present  ue  with  Acbaia,  Africa,  Al»- 
mannia,  Alexandria,  Arabia,  AroMnia,  Asia,  Bithy- 
nia,  Cappadocia,  Dacia,  Dardania,  Egypt,  Gallia, 
Hisjiania,  Italia,  Judtca,  Maccdon,  Mauritania,  Pan- 
noma,  Parthia,  Fbrygia,  Sarmatia,  Sicily,  S^hia, 
Syria,  and  the  rivers  Danube,  NUe,  Bhine,  Tiber. 
This  personification  of  provinces  seems  to  have  arisen 
Irom  the  figures  of  provinces  carried  in  triumphs  j  as 
the  pOTSooification  of  our  old  poets  Bpnmg  from  die 
ideal  persoos  actoally  represented  in  the  mysterial  plays. 

"  There  is  one  colonial  medal  of  rude  execution  of 
Aa{|netns  and  Agriroa,  which  has  a  hij^  claim  to 
ment  in  dii^nying  the  andeat  poetical  im^nery.  It 
is  inscribed  Imp.  and  Divi.  r.  and  on  the  reverse,  the 
conquest  of  Egypt  is  represented  by  the  metaphor  of 
a  crocodile,  an  animal  almost  peculiar  to  that  country, 
and  at  that  period  esteemed  altogether  so :  which  is 
chained  to  a  palm  tree,  at  once  a  native.«f  die  vountry, 
lo.  and  symbolic  of  victory. 
Medalitue-  "  As  the  reverses  are  so  useful  for  knowledge  of 
personification,  sjrmbols  of  fjountries  and  actions,  and 
the  like ;  so  the  portruts  to  be  seen  on  old  cmns  are 
no  less  important  to  a  painter  ;  the  high  merit  of  a 
great  number  of  them,  in  every  character,  justly  en- 
titling them  to  be  regarded  as  the  best  stnmea  in  the 
'woild.  Not  to  mention,  that,  to  an  historic  painter,  the 
MMBea  of  ancieiit  aiedals  is  dtsolntely  necemary,  that 
1m  may  delineata  bu  penonagas  witii  the  features  they 
tmC&f  bora  white  in  catiateiice.  This  can  <»ly  be  at- 
teined  in  thii  way,     finm  Btataeaaad  buatss  any  one 
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of  which  will  oost  as  mndi  aa  hnttdreds  of  mcdah  ;  llntettab- 
and  indeed  a  collection  of  sncb  is  only  attainable  by  meat  fron* 
prunes*  '  ^'  "^ 

Tin  same  tbin^  which  render  the  stndy  of  medals , 
important  to  a  painter,  do  still  more  ^  to  a  sculptor  ; 
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and,  io  this  particular,  the  study  of  the  Greek  coins  is  To  ascs^ 
remarkably  useful.  The  skill  of  the  Greeks  io  the**- 
art  of  sculpture  has  always  been  admired  throughout 
the  world  ;  and  on  their  coins  the  heads  of  several  dei- 
ties are  represented  in  the  most  exquisite  alto  relievo. 
Our  author,  therefore,  thinks  it  strange,  that  tfae  Gre- 
cian coins  should  have  hitherto  been  bo  tittle  attended 
to  by  men  of  leattiing  and  taste.  They  may  have  been 
looked  upon,  he  supposes,  as  belonging  only  to  the 
province  of  the  antiquary }  hut  he  assnres  os,  that  the 
Gredc  medals  will  adord  satisfection  to  the  persons  yihui 
value  them  only  as  pieces  of  woriunanriiip.  Is  most 
respects,  they  greatly  excel  those  of  Borne  even  in  its 
best  times ;  vrbich  our  author  supposes  to  have  been 
from  the  days  cS  Augustus  to  Adrian.  "  In  the  days 
of  Adrian,  in  particular  (says  he),  the  Boman  mint 
seems  to  have  been  the  very  seat  of  art  and  genius ; 
witness  the  vast  number  of  exquisite  personifications, 
en^aven  with  equal  workmanship,' which  swarm  on  the 
medals  of  that  prince.  Yet  from  his  time  down  to 
pMthumus,  coins  of  admirable  workmanship  are  to  be 
found.  Those  of  the  Faustinas  and  Lucilla  deserve 
particular  mention.  There  is  ooe,  and  not  an  uncom- 
mon one,  of  the  latter,  in  great  brass,  which  yidds  to 
nothing  die  kind.  The  reverse  is  a  Venus  with  the 
■ame  around  her.  The  portrait  of  the  obverse  senna 
to  q^ring  from  Ae  fidd  the  coin }  it  looks  and 
breathes,  nay  tdks,  if  yon  tmst  your  eyes.  He  coins 
of  Tarsus  are  extremely  rcmarkuile  fer  a  kind  of  per^ 
spective  in  tbe  figures,  as  Froelich  observes.  On  others 
are  fbuud  triumphal  arches,  temples,  fountains,  aque- 
ducts, amphitheatres,  circi,  hippodromes,  palaces,  basili- 
cas, columns  and  obelisks,  baths,  sea-ports,  pharoses,  and 
the  like.  These  furnish  much  pleasure  and  instmctioa 
to  tbe  architect,  and  serve  to  form  his  taste  to  the  an- 
cient manner }  that  manner  which  unites  perfect  sim- 
plicity with  suUimity  and  grace ;  diat  manner  whi^ 
every  age  admires,  in  proportion  as  it  has  genius  ta 
imiUte.** 

Sect.  II.   EniertainmetU  ari$£ag  Jrom  the  Sliubf  e/* 
MeM. 

Besides  die  purposes  whidi  the  stody  of  medals 
answers  In  the  useful  arts,  a  great  variety  of  sonraes  of 
entertainment  are  to  be  found  in  it.  Mr  Finkertoa 
observes,  that  the  most  barbarous  nations  are  more 
pleased  with  tfae  mdest  eflbits  of  art,  than  with  the 
most  admirable  works  of  nature  }  and  that  in  propor- 
tion as  the  powers  of  the  mind  are  lar^  and  various, 
such  are  dso  die  pleasures  which  it  receives  from  those 
superlative  productions  of  art,  which  can  only  be  the 
ompring  of  vast  genins.  Hence  wori»  art  are 
wneable  bodi  to  the  enlightened  and  to  the  ignorant* 
Tht  chief  amusement,  therefore,  which  attends  the 
study  of  medals,  originates  from  the  Btrciq;th  and  s^- 
rit,  the  finish  and  bninly,  which  the  engraver  has  dis- 
^yed  in  the  enentiaa  of  dien.  It  besides  gives  a 
kind  of  peiatmal  acqnaintattce  with  the  fenona  m  wbnm 
they  an  die  ropreseHtatieas.   Portraits  have  always 
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tMeiMia-  twca  lughl^  attertatninK  to  maakkid  j  mai  owe  author 
mat  firatn  »  of  opinion,  diat  the  love  of  them  gave  rise  both  to 
paintiog  and  Bculptare.  They  are  aowhere  to  be 
J.  fonod  80  aocientf  so  naroerous,  and  ho  nell  jveaerved  as 
in  medals.  Amttseraent  is  aba  derived  even  fimn  the 
r^resentatioBB  of  ideal  beads  and  persotts  j  naj,  ercn 
inin  the  nunotest  ajmbob.  Urns  the  OnA,  cmos  of 
cities  present  us  with  heads  of  ddtxes  of  ezqiiirite 
wn-lunknabip,  apparently  copied  from  stotnes  or  paint- 
ings ;  so  that  vre  may  even  gaess  at  the  works  of  A- 
pellea  and  Praxiteles  from  some  of  the  Greek  medals. 
Ilieir  reverses  afford  still  greater  variety ;  there  being 
scarce  an  object  either  in  art  or  nature  which  is  not 
represented  upon  some  of  them :  and  to  the  satis&c- 
tion  arising  from  a  view  of  these,  we  may  likewise  add 
that  of  beholding  in  a  lively  manner,  the  dresses,  man- 
ners and  costMns,  religious  and  oivil  ceremonies,  of 
the  ancients  :  so  that  from  medals  we  may  obtain  an 
interesting  history  of  manners)  which,  though  very 
lately  cultivated,  may  perhaps  afford  the  most  usefm 
and  entertuiuog  ul  Uie  provinces  of  history. 
i«  There  is  a  very  considerable  diHmnce  hetirixt  the 
SMnaee  atady  of  medals  and  that  of  a  mere  aotiqnary.  The 
*  latter  frequently  seems  to  take  delight  in  coins  mere- 
|[J^^2ti-  *y  ™  pn^ortion  to  their  rust  and  &formity  ;  so  tliat 
^nrj  it  is  often  a  recommendation  of  some  of  their  pieces, 
that  neither  portrait,  reverse,  nor  legend,  can  be  dis- 
covered 'y  at  least  in  sacb  manner  as  can  be  intelligibly 
explained.  "  The  delight  of  the  antiquarist  (says  Mr 
Pinkerton),  may  be  called  a  depraved  appetite  of  the 
mind,  which  feeds  on  trash,  and  fills  itself  with  em]rti- 
nesB.  It  ia  perhaps  a  mere  childish  cariosity  mingled  , 
with  caprice  and  hypocbondricism.  Against  this  cha- 
racter the  ridieole  of  Severus  is  particularly  ^ot,  but 
with  little  effect ;  for  our  andqnists  exceed  in  visions 
and  nonsense.  I  say  anti^uwtsi  fat  the  name  of  anti- 
quary is  saered.  By  ant/qutuyf  in  foreign  countries, 
18  implied  a  man  mo  illustrates  thnr  ancient  laws, 
manners,  poetry ;  but  especially  their  ancient  history. 
There,  men  of  the  most  elevated  minds  are  antiquaries; 
as  Muratori,  Leibnitz,  Montesquieu,  Du  Bos.  Here 
men  of  talents  will  not  stoop,  forsooth,  to  studies  the 
most  important  to  their  country,  but  leave  its  anti- 
quities to  chance.  Every  thing  is  important  but  our 
history ;  and  we  are  profound  in  every  ancient  matter 
tbat  is  superficial ;  and  superficial  in  what  is  profound. 
Even  England  cannot  bout  of  one  ^[eaeral  historian, 
but  trusts  to  the  inaccuracy  of  Rapm,  and  the  igno- 
rant neatness  of  Hume.  It  is  therefore  no  wonder 
that  the  stody  of  antiquity  is  here  ridiculous,  thouj^ 
most  important  in  other  comitries;  none  requiring 
greater  talents,  learning,  vr  industry.  But  the  histo' 
ric  antiquary  has  the  plmsure  of  benefiting  society, 
and  enlightening  whole  nations,  while  the  mwallic  has 
oidy  an  innocent  amusement.  This  amusement,  con- 
sidered merely  as  rising  from  antiqnarian  objects,  has 
not  been  explained,  though  felt  by  most  people,  and 
mme  by  the  learned.  It  seems  analogical  with  that 
which  we  derive  from  an  extensive  prospect :  for  as 
the  mind  delights  to  expand  itself  into  distant  places, 
so  abo  into  distant  times.  We  f»nnect  ourselves  with 
these  tinas,  and  fi»el  as  it  were  a  doable  existence.  The 
fassioDS  are  singularly  affected  by  minute  circumstonces, 
dkoi^  mute  to  genoralities}  and  the  relicks  of  an- 
tifoity  injreBS  ns  moie  than  its  general  history.** 
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Sect.  III.  History  of  MedaU. 

The  study  of  medals  is  not  of  very  ancient  date  : 
N«w  of  the  cdassic  writers  give  any  account  of  collee- 
ttens  4^  them  %  though  indeed  many  little  particulars 
ale  |M*ted  without  notice  by  then.  In  the  times  of  ■ 
the  Greeks,  a  collection  of  sueh  coins  as  then  existed 
nmst  have  been  but  little  regarded,  as  consisting  only 
of  those  struck  by  the  numerous  little  states  which  at 
that  time  used  the  Greek  characters  and  langua^. 
Hence  tbey  would  have  had  an  air  of  domestic  coin- 
age, and  no  atttention  wonld  have  been  paid  to  them,' 
however  exquisite  tbeir  workmanship  might  have  been. 
The  little  intercourse  at  that  time  carried  on  betwixt' 
the  different  provinces  also,  greatly  impeded  any  com* 
municatioa  of  knowledge  to  those  who  wrote  histories } 
so  that  it  is  no  wonder  to  find  any  small  collectioiu 
that  might  then  have  existed  altogether  unnoticed  by 
tbem. 

Almost  as  soon  as  any  cmmnnnieation  was  opmedGnekeoiiH 
between  the  Greeks  and  Bomans,  the  ktter  treatodi™^*? 
the  arts  of  the  Greeks  with  all  due  respect  and  ap-^^|^^ 
planse.  Hwir  cmns  were  imitated  by  the  Bomans, 
and  preserved  in  cabinets  by  the  senators  among  their 
choicest  treasures.  Suetonius  informs  us,  that  on  so- 
lemn occasions  Augustus  was  accustomed  to  present 
his  friends  with  medals  of  foreign  states  and  princes, 
along  with  other  valuable  testimonies  of  his  friendship. 
In  a  more  advanced  period  of  the  Roman  empire, 
however,  individuals  would  undoubtedly  form  collec* 
titms  of  coins  peculiar  to  tbeir  own  stete ;  fiir  Dr 
Stukeley,  in  his  Medallic  History  of  Caraosina,  in- 
forms as,  tbat  a  complete  series  of  silver  coiiiB  was 
lately  found  in  Britein,  containing  alt  the  emperors 
down  to  Carausius  indusively.  ^Vmn  Bandnri  we 
also  know,  that  certain  Greek  coins  were  speeially 
preserved  1^  the  Bomans  }  and  it  appears  from  their 
code,  that  ancient  gold  and  silver  coins  were  made  use 
of  instead  of  gems ;  to  which  distinction  those  of  Sicily 
Were  particularly  entitled.  From  the  decline  of  the 
Roman  empire  till  towards  the  end  of  the  fifth  centu- 
ry, almost  all  branches  of  literature  were  involved  in 
daricness,  and  the  medallic  science  among  the  rest. 
While  the  Christian  dominion  of  Constantinople  lasted, 
indeed,  almost  all  the  arts  and  sciences  may  be  said  to 
have  been  kept  within  its  own  boundaries;  thou^ 
the  Arabs  and  eastern  nations  had  some  arts  and  sci- 
ences of  tbeir  own :  but  after  the  destriMtion  of  the 
imperial  city  by  the  Turks,  the  Greeks  were  once  more 
compelled  to  become  frithers  to  the  Enrt^ean  science. 
Even  befiire  this  time,  indeed,  some  vestiges  of  a  revi- 
val  of  literature  had  appeared  in  Italy ;  and  so  inti- 
mate and  necessary  a  connexion  (says  Mr  Pinkerton), 
has  now  tiie  stody  of  medals  with  that  of  ancient  em- 
dition,  that  on  the  earliest  appearance  of  a  revivai  of 
the  latter,  the  former  was  also  disclosed.**  14 

The  first  among  the  modems  who  began  to  study  Ctdleetsn 
the  medallic  scimce  was  Petrarch.  Being  desired  by 
the  cmperoi  ChaHes  IV,  to  compose  a  book  contoin* 
ing  the  lives  of  eminent  men,  and  to  place  him  in  die 
list,  he  replied,  that  he  would  do  so  whenever  ti»e  ea^ 
peror's  life  and  conduct  deserved  it.  In  consequence 
of  this  conversation,  he  afterwards  sent  the  emperor  a 
coUectioD     g(dd  and  silver  Cffins  hearing  the  lepxv- 
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mentations  of  eminent  men,  with  an  address  saitaUe  to 
his  former  declaration.  A  collection  of  coins  Was 
made  in  the  next  age  by  Alphonso  king  of  Arragtui ; 
but  though  this  monarcb  collected  all  that  conld  be 
£mad  tbsougbout  Italj,  we  know  tbat  there  could  not 
bave  been  very  manj,  as  Uie  wbtde  were  contaioed  in 
an  ivbiy  cabinet*  anid  carried  alwsjii  about  with  binu: 
A  very  considerable  collection  was  made  by  Anthony 
Cardinal  St  Mark,  nephew  to  Eugene  IV.  who  ascend- 
ed the  pontifical  chair  in  1431  ;  and  soon  after  the 
crand  moseum  at  Florence  was  begun  by  Cosmo  de 
Medici,  where  a  collection  of  ancient  coins  and  medals 
had  a  place  amoog  other  cariosities.  Corvinua  king  of 
Hungary  about  the  same  time  formed  a  noble  collec- 
tion of  coins  along  with  ancient  manuscripts  and  other 
valuable  relicks  of  antiquity. 

Mr  Pinkcrton  considers  Agnolo  Folizlano,  more 
commonly  known  by  the  name  of  Afi^elits  Po/i'tianuMf 
BS  the  first  writer  who  adduced  medals  as  vouchers  of 
ancient  orthography  and  customs.  He  cites  different 
coins  af  the  Mediccan  ndlection  in  his  Miscellanea 
written  about  the  year  1490.  By  OKans  of  a  cabinet 
of  medals  collected  by  Maximilian  I.  emperor  of  Ger- 
many, Joannes  Huttichiiis  was  enabled  to  publixh  a 
book  of  the  lives  of  the  empemrs,  enriched  with  their 
portraits,  delineated  from  ancient  coins.  It  is  gene* 
rally  supposed  tbat  this  book,  which  appeared  in  1525, 
Was  the  first  work  of  the  kind  j  but  Labbe,  in  bis 
Jiib'iotlieca  Nummarta,  mentions  another  nauKd  lUus- 
Iriam  Imagines,  by  one  Andreas  Tulvius,  printed  in 
1517,  in  which  most  of  tbe  portraits  seem  to  he  from 
medals.  About  the  year  1 ;  1 2  alw,  Guillaume  fiude, 
a  French  author,  had  written  his  treatise  De  Asse, 
though  it  was  not  printed  till  many  years  af^rwards. 
M.  Grollier,  treasurer  of  the  French  armies  in  Italy, 
during  part  of  tbe  16th  century,  had  a  great  coUcctioa 
of  coins  of  diflsirent  kinds  of  metals.  After  his  dratb,  bis 
brass  medals  were  sent  to  Provence,  and  were  about  to 
be  sent  into  Italy ;  when  the  king  of  France,  having 
got  information  of  the  transaction,  gave  orders  to  stop 
them,  and  purchase  tbe  whole  at  a  very  high  price  for 
his  own  L-abinct  of  antiquities.  M.  Grollier  bad  an  as- 
sortment of  gold  and  silver  aa  well  as  of  brass  medals ) 
tbe  cabinet  in  which  they  were  contained  fell  two 
centuries  afterwards  into  the  bands  of  M.  l*Abbe  de 
Botbelin  \  and  was  known  to  have  been  that  of  GrtA- 
lier  firom  some  slips  of  paper,  on  which  was  his  usual 
inscription  for  his  books,  Joannis  GroUicrii,  et  am£- 
corum. 

Cotemporaiy  with  GroUier  was  GoilUmne  de  Cboul, 
who  was  likewise  a  man  of  rank  and  fortune.  Ha 
had  n  Jpmd  collectim  of  medals,  and  pnblisbed  many 
in  his  Treatise  on  the  Beligion  of  tbe  ancient  Romans 
in  1557.  In  the  Low  Countries  we  know,  from  the 
letters  of  Erasmus,  that  the  study  of  medals  was  begun 
about  the  beginning  of  tbe  16th  century.  About  the 
middle  of  that  century,  Hobertzus  Goltzlus,  a  printer 
and  engraver,  travelled  over  most  countries  in  Europe 
searching  for  coins  and  medals,  in  order  to  publish  bo(^ 
concerning  them.    From  one  of  these  works  it  ap- 
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peajrS)  that  there  were  then  in  the'  Low  Countries*  26O'  "B^mtf. 
cabinets  of  medals  j  1 75  in  Germany,,  inwards  of  380  *  —  v"  ^ 
in  Italy^  and  aoo  in  France.  It  is  probable,  how- 
ever, that  there  we  now  four  times  an  many  in  these 
countries,  besides  500  in  Britain }  but  we  are  not  to 
imagine  that  all  these  were  grand  collections,  for  of 
such  there  are  not  above  a  dezAi  even  in  Italy :  most 
of  those  just  mentioned  were  of  the  class  named  catket* 
of  medals,  containing  from  100  to  1000  or  2000.  tS 

There  are  few  countries,  Italy  excepted,  in  which  ^'^n*^"' 
a  greater  aumber  of  coins  have  been  fcund  than  inf^*^^^ 
Britain  j  thougli  we  are  by  no  means  well  acquainted 
with  the  time  when  the  staAy  of  them  lommcnced. 
Mr  Finkerton  suspects  thi^  Camden  was  one  of  the 
first,  if  not  tbe  very  fiist  British  autlior,  wlw  produced 
medals  in  bis  works,  and  who  must  have  had  a  small 
collection.  Speeds  Chronicle,  published  in  the  17th 
century,  was  illustrated  with  coins  from  Sir  Robert 
Cotton^B  cabinet.  Gorlseus's  collection  \ms  purchased 
Henry  prince  of  Wales,  brother  to  Chu-les  I.  to 
whom  he  left  it  at  his  death.  According  to  Joseph 
Scaliger,  it  consisted  of  30,000  coins  and  medals.  A 
collection  of  5500  coiiis  was  purchased  by  Archhiiht^ 
Laud  for  600I.  and  given  to  the  Bodleian  library. 
7'h(Hiiad  earl  of  Arundel,  carl-niarsfaal  of  England, 
ivell  knoxvn  from  the  Aruudeliau  tabUs  and  other  an- 
tiquities whieh  he  iju)Kirtt'd  from  Greece  and  Italy  in- 
to Britain,  had  a  rich  cabinet  of  medals  collected  by 
Daniel  Nisum.  The  dukes  of  Buckingham  and  Ha- 
milton, Sir  William  Fasten,  Sir  Thomas  Fanshaw  of 
Ware-Park,  Sir  Thomas  Hanmer,  Balph  Sheldon, 
Esq.  Mr  Sclden,  &c.  are  enumerated  by  Evelyn  as 
collectors  of  medals.  Charles  I.  as  well  as  his  histo- 
rian the  earl  of  Clarendon,  were  also  collectors.  The 
kin^  had  a  very  fine  cabinet }  which,  however,  was 
dissipated  and  lust  daring  the  civil  commotions.  Oliver 
Cromwell  bad  a  small  collection  }  and  the  cabinet  of 
Charies  II.  is  mentioned  by  Vaillant  in  the  pre&cc  to 
his  treatise  entitled  *'  Numnit  in  Co/ontist*  &C.  This 
branch  of  magnificence  has  not  been  much  attended  to 
by  succeeding  BritUh  mooarchs.)  though  his  present 
majesty  has  a  very  good  collection  of  ancient  gold 
coins. 

A  great  number  of  fine  cabinets  have  been  formed  British 
In  Britain  since  tlie  time  of  Evelyn,  About  the  year  c^aneu. 
1720,  Haym  makes  mention  of  those  of  the  duke  of 
Devonshire,  the  earls  of  Pembroke  and  Winchelsea, 
Sir  Hans  Sloane,  Sir  Andrew.  Fontaine,  Mr  Sadler, 
Mr  Abdy,  Mr  Wren,  Mr  Chidieley,  and  Mr  Kemp. 
At  present  there  are  man^  remarkable  collcctimis ; 
bat  that  of  the  late  Dr  William  Hunter  is  deservedly 
esteemed  the  most  remarkable  in  Europe,  excepting 
tliat  of  the  late  French  king.  Is  was  not  only  formed  at 
a  great  expenre,  but  with  much  care  and  ability  ;  many 
foi-eign  medals  oScred  to  it  having  been  rejected 
(a).  The  other  remarkable  collections  are  those  of  tbe 
duke  of  Devonshire,  tbe  earl  of  Pembroke,  Earl  Fitz- 
william,  formerly  tlie  marquis  of  Bockingbam^s,  the 
honourable  Horace  Walpole,  the  reverend  Mr  Cracb- 
rode,  the  revei-end  Mr  Southgate,  Mr  Townley,  Mr 

B.P. 


.  (a.)  This  collection,  as  well  as  tbe  rest  of  Dr  Hunter^s  Muifunt,  is  now  in  the  possession  of  the  aniversity  of 
Clasgow,  to  iriiich  it  was  beqneathed  by  the  doctor^s  will. 
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or  what  B.  p.  Kniglit,  Mr  Ed^rard  Knight,  Mr  Tyson,  Mr 
NA-tnirtcd  Karkcr,  Mr  Broim,  aod  several  others.    Tbe  BritUh 
'    ' «      '  niascum  and  universities  in  England  have  also  collec- 
titns }  as  well  as  the  Advocates  library^  the  Autiquari- 
anlSociety,  and  tbe  universities  in 'Scotland. 

Sect.  IV.  Materkth  of  trhidA  Medals  are  constructed, 

AinJnt  Medals  an  formed  of  gdlil,  silver,  and  the  various 
f»ld  MUfc  modifications  of  copper,  llie  geld  usually  made  use 
of  in  coinage  is  about  'the  fineness  of  22  carats  }  and 
as  the  art  of  purifying  this  metal  was  very  mtxh  un- 
known in  former  time^  the  most  ancient  medals  an 
'for  this  reason  much  more  impure  than  the  modern 
coins.  Gold  is  never  found  in  its  native  state  abo\'o 
22  carats  fine ;  and  the  very  ancient  medals  are 
mnch  under  that  standard.  Many  of  them  are  composed 
oT  a  mixture  of  gold  and  silver,  called  by  the  ancients 
elcctrum.  The  gold  medals  were  made  of  much  finiT 
m&iA  aAcr  Philip  of  Maccdon  became  possessed  of  the 
gold  mines  of  Phillppi  in  Thrace,  and  tlic  medaU  of 
nis  son  Alexander  the  Great  are  equally  fine ;  as  n-ell 
as  those  of  some  other  princes  of  that  age.  Those  of 
the  Egyptian  Ptolemies  arc  of  the  fineness  of  33 
carats  three  grains,  with  only  one  grain  of  alloy.  The 
'Roman  coins  are  very  pure  even  from  the  earliest  times ; 
Ihe  art  of  refinii^  gold  being  well  known  before  any 
was  coined  at  Rome.  Some  authors  are  of  opiotoii, 
'that  the  Roman  coins  bei^in  to  fall  short  of  their  pu- 
rity afb;r  the  time  of  Tjtus  ^  but  Mr  Pinkerton  de- 
niL-s  that  any  thing  of  tills  kind  takes  place  till  the 
tims  of  the  emperor  Sevprus  ;  and  even  then  only  in 
a  very  few  iustances.  Most  of  the  Roman  gold  was 
'brought  from  Oalmatla  and  Dacia,  where  that  metal 
is  stHl  to  be  met  with.  A  very  remailcable  rircunistance 
is  observed  in  the  ea^ern  part  of  Hungary,  which  be- 
longed to  die  ancient  Dacia,  It  germinates  in  the 
vines  of  Tokay,  and  is  found  in  their  stems ;  as  it  is 
<9  elsewhere  in  the  straw  of  corn. 
S'^e"*'^*  ^*"y  Informs  OS,  and  indeed  it  is  generally  known, 
1,^^  '  that  gold  and  silver  are  Knind  mixed  together  in  the 
earth.  Where  flie  silver  amounted  to  one-fifth  part  of 
the  gold,  the  metal  was  called  electrum  ;  but  sometimes 
the  quantity  of  silver  was  added  artificially.  The  gold 
was  in  those  days  as  well  as  at  present  refined  by  means 
of  mercury;  and  the  ancient  artists  had  certainly  at- 
tained to  great  perfection  in  this  branch  of  metallurgy  } 
as  Bodin  tells  us,  that  the  goldsmiths  of  Paris  upon 
melting  one  of  Vespasian^s  gold  coins  found  only  ^ 
part  of  alloy. 

AadcatdU  of  tiie  ancient  silver,  particularly  that  of  Greece, 

Hc  is  less  pure  than  that  of  succeeding  times  j  even  the 
Roman  silver  is  rather  inieriw  to  the  present  standard, 
and  that  from  the  very  li^nning  *,  hot  in  the  time  of 
Severus,  the  silver  appears  verv  bad,  and  continues  w 
until  tbe  time  of  Dioclesian.  Many  writers  upon  this 
subject  have  mistaken  the  (knarn  tBret\  **  coins  brass 
vrashed  with  silver,**  for  silver  currency.  Silver  ouns 
are  extifcroely  scarce  from  the  time  of  Claudius  Gotbi- 
cos  to  that  of  Dioclesian,  or  firom  the  year  270  to 
284  :  in  which  short  space  no  fewer  than  ei^t  empe- 
rors reigned.  Silver  at  that  time  was  found  mostly  tn 
Spain  ;  and  the  commerce  with  that  country  was  di- 
sturbed by  the  usurpers  who  arose  in  Gaul  j  and  such 
were  the  troidiles  of  the  times,  that  not  only  the  silver 
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but  also  the  gold  coins  of  those  eight  emperors,  are  Ofwfirit 
extremely  scarce.    There  is  still,  howtvrr,  Home  Bilvercouhlniftt* 
extant  of  these  eight  emperors;  and  it  is  certain,  that    "  •  "" 
copper  washed  was  never  used  as  F.ilver  currency,  but 
was  entirely  a  distinct  coinage.    Occa.->ionul  dc-prava* 
tions  of  silver  had  taken  place  long  before  ;  as  Pliny 
tells  us,  that  Mark  Antony  mixed  iron  with  bis  sitvtt' 
denarii }  and  Mr  Pinkerton  informs  us,  that  he  had 
seen  a  denarius  of  Antony,  which  was  amactcd  by  a 
magnet.  2r 

The  ancient  brass  coins  consist  of  two  kinds :  the  Ancient 
red  or  Cyprian,  which  indeed  is  no  other  than  copper  *,^^ 
and  the  common  yellow  brass.  Our  author  observes, 
that  in  the  Roman  coinage  brass  was  of  double  the 
value  of  copper,  and  be  is  of  opinion,  that  it  was  the 
same  among  the  Greeks ;  and  the  latter  is  the  metal 
niot^t  communly  made  use  of  in  the  Greek  coinage. 
The  Roman  sestertii  was  always  of  brass  :  the  middling- 
si^ed  kind  are  partly  copper  and  partly  bra--^ ;  the  for- 
mcr  being  double  the  value  of  the  latter,  which  are  the 
ascx.  M 

Mr  Pinkerton  next  proceeds  to  give  an  account  of  Miwd  me- 
the  mixed  metals  used  at*..ong  the  Romans.  In  Bii-^^^ 
tain  all  kinds  of  coins  made  of  mixed  metal  are  with- 
out hesitation  allc^d  to  be  forgeries ;  altlmu^h  it  U 
certain  that  the  variety  of  mixed  metals  used  ui  coin- 
age was  my  considerable.  Dte  most  valuable  mix- 
ture was  that  of  gold  and  silver,  already  mentioned,  mi- 
med electrum  ;  toe  silver  commonly  amounting  to  on«- 
fifth  part  of  the  gold  made  use  of,  or  perhaps  nion. 
Of  this  mixture  are  many  of  the  early  coins  of  Lydi^i, 
and  some  other  Asiatic  states  ;  also  those  of  the  kings 
of  the  Bosphorus  Cimnierius,  during  the  imperial  age.^^ 
of  Rome.  Next  to  tbe  electrum  were  the  coins  of 
Corinthian  brass :  but  Mr  Pinkerton  informs  us,  that  >  \ 
not  a  single  coin  was  ever  struck  of  this  metal  by  the  ^j^^^**"" 
ancients  ;  it  having  been  constantly  employed  only  in 
the  fabrication  of  vases  or  toys.  It  was  in  use  at  any 
rate  only  for  a  very  short  time  j  being  altogether  un- 
known in  the  days  of  Pliny  the  Elder.  Our  author 
therefore  ridicules  those  who  jpvtend  not  only  to  find 
out  imperial  coins  of  this  metal,  but  to  discover  tbrte 
kinds  of  it ;  viz.  one  in  which  the  gold  predominates, 
another  in  which  the  sttver  prevails,  and  a  third  wher« 
the  brass  is  most  conspicuous.  He  gives  j^neas  \'icL>, 
one  of  the  most  ancient  writers  on  medals,  as  the  au- 
thor of  this  idea}  but  whose  opinions  were  cocfutel 
by  one  Savot,  a  writer  in  the  17th  cwntutv.  VJcr, 
mentions  a  coin  of  this  kind  struck  under  Augustus, 
another  of  Livta,  and  a  third  of  Claudius.  .Tic  mi»-  - 
take,  lie  is  of  opiuioo,  arose  from  the  circumstance  of 
the  first  propagator  not  being  able  to  account  for  the 
various  mixtures  and  modifications  of  brass  observable 
in  ancient  coins  of  the  largt  size }  and  which  in  so 
common  m  metal  a|^ar  very  odd  to  the  modem!*. 
Besides  the  authority  of  Fliny  and  other  antiquaries  of 
a  more  modem  date,  who  nil  declare  that  they  never 
saw  a  single  medal  of  Corinthian  brass,  or  of  that  meti^t 
mixed  with  silver  and  gold,  our  author  adduces  another 
evidence  which  be  loolu  Upon  to  be  superior  to  either  i 
viz.  that  those  who  have  given  into  this  supposition, 
imagine,  that  the  large  pieces  called  sestertu\  and  others 
called  diipondiaru\  worth  about  twopence  or  a  penny, 
are  said  to  have  beeii  composed  of  this  precious  metal. 
It  is  nnreasonable  to  think,  that  any  proportion  of 
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tai^  m  silver  could  liave  been  made  use  of  in  ihaat. 
The  coins  said  to  have  been  stmclc  upon  Corintluan . 
'brass  arc  oal^  done  upon  a  modification  of  common 
brasfi  $  of  which  we  know,  that  in  proportion  to  tbe 
quantity  of  zinc  made  use  of  in  coujunction  with  the 
copper,  the  metal  assumes  a  variety  of  hues.  On  tbe 
aulbority  of  PUny  he  informs  us,  that  tbe  coins  mis- 
taken for  Corinthian  brass  were  no  other  than  prince's 
metal. 

The  Egyptian  silver  coins  struck  under  the  Roman 
tilvercoinii. emperors  are  at  first  of  toleraUy  pure  silver;  but  af- 
terwards degenerate  into  a  mixture  of  copper  and  tin 
with  a  little  silver.  They  are  vwy  thick,  but  many 
of  them  arc  elegantly  struck,  with  uncommon  reverses. 
There  ore  likewise  three  seta  of  brass  coins  belonging 
to  this  country  team  the  earliest  times  of  the  Rimian 
emperon  there.  Some  of  these  are  of  bell-metal  or 
pot-mctal }  and  after  the  time  of  Gallienns  and  Vule- 
nan,  the  coinage  of  Inass  with  a  snudl  addition  of  sil- 
ver, becomes  authorised  by  the  state }  the  coins  struck 
upon  it,  being  called  denarii  am'.  Those  of  lead  or 
.  copper  plated  with  silver  have  been  fabricated  by  Ro- 
man forgers.  Some  coins  of  lead,  however,  have  been 
met  with  of  undoubted  antiquity :  and  an  ancient  wri- 
ter informs  us,  that  tin  money  was  coined  by  Diony- 
siuB  \  but  none  has  been  found.  The  lead  coins  of 
Tigranes  king  of  Armenia,  mentioned  as  genuine  by 
Jobert,  are  accounted  forgeries  by  Mr  Pinkerton  and 
other  modem  medallists.  Plautus,  hoivevcr,  makes 
mention  of  leaden  coins,  and  several  of  them  have  been 
found  ;  but  our  author  looks  upon  them  to  have  been 
chiefly  essay  ^ces,  struck  in.  order  to  let  the  artist 
jodge  of  the  progress  of  the  die.  Others  are  the  plated 
kind  already  mentioned,  fiibricated  by  ancient  forgers, 
but  having  'the  plating  worn  off.  A  ^reat  number  of 
leadoi  coins  are  mentioned  hj  Friconni  in  a  work  en- 
titled Piombi  Atttichi,  in  whi<^  he  supposes  them  to 
have  served  as  tickets  for  guests ;  and  coins  of  the 
same  kind  are  also  mentioned  by  Passeri.  In  the  work 
entitled  Notitia  Jmperit  Romam\.A.ere  is  mention  of 
coins  made  of  leather,  but  none  of  them  have  ever  been 
found. 

Sect,  V.  Of  Ancitnt  Ihruy. 

Ik  considering  the  different  sizes,  values.  Sec.  of  the 
Greek  and  Rmaan  cmns,  our  autbw  treats  of  the  me- 
dals as  money a  knowfedge  of  which,  be  says,  is  es- 
sentially necessary  to  every  reader  of  the  classics  j  inso- 
le  <    mudh  that  it  ma^  almost  dispute  the  preference  with 
Knowne^ethe  studies  of  ancient  geography  and  dircmology.    Not-  - 
•r  ancient  withstanding  all  that  has  been  written  upon  the  sub- 
^rfBct™"         however,  our  author  is  of  opinion,  that  the  science 
is  still  in  its  infancy,  in  as  far  as  it  relates  to  the  real 
money  of  the  ancients.      Tlie  ideal  (says  he),  whitji 
is  indeed  the  most  importuit  province  of  discussion,  has 
been  pretty  clearly  ascertained  ;  and  we  are  almost  as 
well  acquainted  with  the  Attic  mna  or  miWa,  and  the 
jerjdexing  progress  of  the  Roman  scstertiOf  as  with  our 
;own  poutuis.   But  with  the  actual  coin  of  the  ancients 
the  Case  is  different  \  nnd  the  ignorance  even  of  the 
learned  in  thi»  point  is  wonderful.'^ 

Our  author  now  yvaea  on,  with  great  aspenty  of> 
language,  tp  particularize  the  ignorant  manner  in  which ; 
modeni  authors  have  treated  the  subject  of  medals. 
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**ArbnthiMtaadClariw(8ajBlie),arc,ifjpiwiU«,mflie  Andaat 
^[Dorant  of  medals  than  Budmis  die  voy  first.  The  Mane;, 
latter  pmfeBsea  his  lore  of  medals,  but  quotes  a  cm- '  v  - 
sdlar  coin'  with  the  head  f»i  Cicero ;  and  looks  upon 
me  of  the  30  pieces  of  silvCT,  the  reward  of  the  treach- 
ery of  JucUs,  and  which  was  said  to  be  {Reserved 
among  some  relicks  at  Paris,  to  be  worthy  of  reference 
and  commemoration.  Arbuthnot,  if  we  may  judge 
ficom  his  book,  had  never  seen  an^  wcient  coins  )  and 
Clarke,  it  is  well  known,  was  quite  ignorant  of  them. 
The  latter,  with  all  his  labour,  seems  even  to  have 
known  nothing  of  the  theoretic  part  of  the  real  ancient 
mone^.  Indeed  Dr  Mead^s  catalogue  seems  to  have 
been  almost  the  only  bo(^  on  medals  which  had  undep- 
gone  lus  perusal.  On  the  other  band,  the  ignorance 
of  medallists  on  this  score  is  no  less  profound.  To 
this  day  they  look  upon  the  didrackma  of  i^;ina,  so 
c^brated  in  antiquity,  as  tr^wkmt  of  iE^um ;  and 
npcm  the  early  obolns  as  a  brass  ooin>  In  the  Rmnaa 
class  the  large  brass  is  esteemed  the  a»,  while  it  diall 
be  proved  that  it  is  the  gettertutSt  and  wwth  lour  ates. 
The  denarius  is  reckoned  at  ten  ases  even  in  the  impe- 
rial times  }  whereas  it  only  went  at  that  rate  for  the 
first  90  years  after  the  coioage  of  silver  at  Rome. 
The  denarius  ecrevs  is  taken  for  silver  .currency }  with 
other  mistakes,  which  evince  that  medallists  are  as  ig- 
norant of  the  theory,  as  the  others  are  of  the  prac- 


tice." 
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his  account  of  the  ancient  Greek  money,  MrM^>^,%* 
Pinkerton  observes,  that  the  light  of  science,  like  that^^^^ 
pf  the  sun,  has  proceeded  irom  east  to  west.   "  It  is 
most  probable  (says  he),  that  the  first  invention  of 
money  arose  like  the  other  arts  and  smences  j  and 
spread  fiwm  thence  into  the  westeni  paxta  of  die  wwld.  ^j. 
In  its  first  diape  it  appeared  as  mere  pieces  of  metallts  Sm 
without  any  stated  (ima  or  impression  i  in  lien  of  rode  statfc 
whiofa,  it  was  regulated  by  weight.    £ven  down  to 
the  Saxon  government  in  England,  lai^  sums  were 
regulated  by  wei^t  j  and  in  our  own  times  every  single 
piece  is  weighed  in  gold  ;  though  with  regard  to  silver 
this  nicety  is  not  minded,  nor  indeed  does  it  seem 
practicable.    Among  the  ancients,  whose  commercial 
transactions  were  less  impcntant  and  extensive  than 
those  of  the  modems,  silver  was  weig^ied  as  well  as 
gold  ;  nay  even  brass  in  some  oases. 

In  G^ce,  large  sums  were  determined  by  mme  orcnd  mi>- 
mina;  and  the  most,  capital  sums  by  UUents.  In  every  ncf. 
conntty  the  nuna  is  supposed  to  have  contained  xoo 
drachmse,  or  small  silver  coins,  of  that  country,  and 
tbe  talent  60  minse.  Hie  mioa  u  supposed  to  be  a 
pound  weight  of  the  country  to  whidi  it  belonged. 
The  Attic  pound,  according  to  Dr  Arbuthnot,  con- 
tained 16  oimces,  equal  to  our  avoirdupois  pound : 
but  Mr  Pinkerton  looks  upcm  this  as  a  very  absurd 
opinion,  and  aa^uses  the  doctor  of  having  adopted  it 
merely  that  he  may  ez]Jain  a  passage  in  £ivy.  He  is 
of  opinion,  that  the  Attic  pound  is  very  nearly  tbe 
same  with  the  pound  Troy.  The  mina  of  Athens  had 
at  first  73  drachms  ;  but  by  Solon  it  was  fixed  at  100. 
The  ancient  drachm  weighed  tbe  same  which  it  doe* 
at  present  in  medical  weight,  viz.  the  eighth  part  of 
an  ounce.  The  mina  or  pound  of  1 2  ounces  had  coi^ 
sequently  96  of  tfaese  drachms }  but  four  of  thfcm  were 
given  to  the  mond  smn  to  supply  defects  in  the  allar  ; 
"  uid  indeed  C^ys  o«r  author),  in  consequence  of  a 
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Mmman  practice  in  all  Ages  and  in  all  coimti-ie^,  of 
(i;ivin^  Gome  addition  to  a  large  wcigliL  TKus  tlia 
'  poand  in  trciglit  bad  but  96  dnclimx  in  fact,  wliile 
the  pound  in  tale  had  jooj  as  the  Koman  libra  in 
weight  had  but  84  denarii,  in  tale  108}  and  as  our 
pound  in  tale,  hy  an  inverse  progress,  is  not  a  third  of 
our  poond  in  common  weight. 

Notwithstanding  the  verr  severe  criticism  on  Dr 
Arbuthnot  just  mentioned,  however,  we  Bnd  our  au- 
thor adopting  his  account  of  tlie  ta/cntJ  mod  in  coin- 
age in  several  countries.  Xbus,  according  to  the 
doctor. 


The  f^rian  talent  had 

Ftolemalc 

Antiocbian 

Kubceaa 

Babylonian 

Larger  Attic 

Tvrian 

•  > 
r.gj-ptian 

j^gincan 

Itbodian 


25  Attic  nuqa; 

20 

62 

60 

70 

80 

80 

8o 

103 
100 


Notwithstanding  the  coDcession  made  here  by  Mr 
l^nkerton  to  the  doctor,  be  tells  us,  that  he  very  much 
questions  this  list  of  talents,  and  that  many  ancient 
writers  are  little  to  be  relied  upon.  "  Writers  on 
tbis  subject  confess,  that  the  numbers  in  all  ancient 
manuscripts  are  the  parts  most  subject  to  error,  as  be- 
ing almost  always  contracted.  Hiey  ought  to  allow 
that  the  authors  tbemselres  must  oKcn  be  liable  to 
wrong  information. 

"  Herodotus  mentions,  that  King  Darius  ordered 

gold  to  be  paid  into  his  trtasury  by  the  Euboic  ta- 
int, and  silver  by  the  Babylonian.  The  Euboic  is 
etteemed  the  same  with  that  called  afterwards  the  At- 
tic }  and  as  we  estimate  gold  by  carats,  so  it  is  natu- 
ral to  suppose,  that  the  most  precious  metal  would  be 
regulated  by  the  most  minute  weight.  But  I  con- 
1  take  the  Babylonic  talent  to  be  the  same  with 
that  of  JEpnu.  Mr  Baper  has  proved  the  first  coins 
of  Macedon  to  be  upon  the  standard  of  ^gina.  Now 
the  early  Persian  coins  are  upon  that  very  scale,  the 
largest  tetradracbms  weighing  from  430  to  440  grains. 
Hence  it  follows,  that  the  Persian  silver  coins  were  of 
the  ^ginean  standard  ^  and  the  payment  was  certainly 
to  be  made  iiccording  to  the  standard  of  the  money. 
The  larger  Ailic  talent  was  of  80  lesser  minx  j  because 
the  larger  Attic  mina  was  of  16  ounces.  The  Alex- 
andrian talent,  according  to  Fcstus,  consisted  of  I  2,000 
denarii,  being  Uie  same  with  that  used  by  the  Eg}'p-. 
tian  kings  in  their  coins  j  and  is  shown  by  Mr  Baper 
to  have  been  the  same  with  the  talent  of  JEg'tiUk,  Per- 
haps the  whole  of  the  ancient  coins  of  Asia,  Africa, 
Creece,  Magna  Gnecia,  and  Sicily,  arc  reducible  to 
three  talents  or  staodards.  i.  That  of  ^gioa,  used  in 
most  of  the  more  ancient  silver  coinages  i  as  would 
seem  id  even  the  later  of  ^gypt,  Carthage,  Cyrene, 
&c,  2.  Tlie  Attic  (being  the  Asiatic  goU  standard, 
afterwards  UEted  by  Fbidon  king  of  Argos  in  estimat- 
ing gold,  and  called  Euboic  from  Kubosa,  .one  of  the 
quarters  of  the  city  of  Argos),  used  in  Atbeps  and 
ibe  greater  part  of  the  world  as  the  standard  both  of 
f^ld  and  silver.  3.  The  Doric  or  Sicilian  talent  of 
£4  nummi,  each  worth  an  obelus  aiul  a  iialf  j  whence 
Vol.  Xin.  Part  r.  t 
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tbe  talent  '13  estimated  at  six  Attic  di-achms  or  three   Ancient  ' 
darics.    These  weights  continued  to  be  tbe  standard  of  Monev. 
money  after  it  bejjan  to  be  distinguished  by  impression  ;    ^V"^  '* 
nay,  to  the  fall  of  Greece  aud  prevalence  of  the  Roman 
'  empii-e.'*  30 
Coinage,  according  to  Herodotus,  was  first  invent- Cmub^ 
cd  by  the  Lydians,  from  whom  the  Greeks  quickly  re- 
ceived  it.    Tlie  former  could  not  have  received  it  from 
the  Persians,  whose  empire  did  not  begin  till  570  U.  C. 
though  our  author  supposes  that  it  might  have  pro- 
ceeded from  tlie  Syrians,  who  carried  on  commerce  io  31 
very  aucient  times.    The  most  ancient  Greek  coins  of  Mon  aoci- 
silver  have  an  indented  mark  upon  one  side,  and^a  '"^^^^J^*'' 
toise  upon  tbe  other  j  and  those  of  tlic  greatest  antiquity  Kribe4.  ' 
have  no  letters  upon  them.    Those  of  later  date  have 
Ain  marked  upon  them,  which  medallists  interpret  of 
^giom  ia  Aobaia  ^  being  led  into  that  supposition  by 
the  tortfiiae,  which  they  look  upon  as  a  sure  mark  of 
the  Pelo|mnnesus.    But  though  our  author  agn^s  tha( 
the  tortoise  was  so,  he  thinks  that  they  are  othcrwiso 
very  far  wrong  in  their  conclusions.  .£^um  in  Achaia 
was  a  pbioe  of  no  consequence  till  the  times  of  Aratus 
and  the  Acbsean  league )  bnt  there  are  1 1  of  these 
coins  in  Dr  HuDtw^s  cabinet,  which  show  that  they 
must  bare  been  struck  in  times  of  tbe  most  remote 
antiquity,  and  that  tbe  place  where  they  were  struck 
was  rich  and  flourishing  at  the  time.    The  coins  wc 
speak  of  are  not  x»>mmon  j  but  those  which  have  the 
name  AirEION  at  full  length,  and  which  may  pcrbapa 
belong  to  JEi^iam  in  Achaia,  arc  extremely  scarce; 
insomuch  that  io  all  Dr  Hunter*s  vast  collection  tberp 
are  not  above  one  or  two.    They  are  likewise  coot 
stnicted  upon  a  scale  quite  difiereDt  from  all  other 
Grecian  moneys  being  of  8,  13,  15?-,  po^  and  about 
186  grains.     The  Grecian  drachma  at  an  average  is 
66  grains  j  and  Mr  Pinkcrton  thinks  it  would  have 
been  strange  if  pieces  had  been  struck  of  eight-tenths 
of  an  obolus,  of  au  obolus  and  a  half,  or  of  a  drachnu  and 
a  bald    J^giom  being  originally  an  obscure  village,  ■ 
could  not  be  tbe  first  which  coined  monev :  «>  that 
Mr  Pinkcrton  supposes  the  name  Airi  to  have  stood 
for  .^gialus,  the  ancient  name  of  Sicyon,  a  wealthy 
and  powerful  city }  or  rather ^gina,  the  mint. of 
which  was  much  celebrated,  and  perhaps  tbe  most  an- 
cient in  Greece. 

Other  arguments  in  favour  of  these  coins  being  de- 
rived from  ^gina,  arc  drawn  from  their  weight  as  well 
as  their  workman^p,  which  are  quite  diflierent  from 
those  bearing  tbe  name  of  ^gium  at  full  length. 
The  coinage  of  ^^na  is  known  to  have  been  different 
from  that  of  the  rest  of  Greece  i  insomuch  that  its 
drachma  was  worth  10  Attic  oboli,  while  the  Attic 
drachma  was  valued  unly  at  six.  Hence  the  drach- 
mas of  .£gina  were  named  by  tbe  Greeks  vmKtmtf  or 
tkieks  a  name  wry  applicable  to  the  coins  in  question. 
From  these  observations,  our  autbor  is  of  opinion,  that 
we  may  even  distinguish  the  precise  weight  of  tbe  an- 
cient  coins  of  ^gina.  According  to  the  exact  pro- 
portion, the  dTa(£i«a  of  this  place  should  weigh  ex- 
actly 100  grains  ^  and  one  of  tiiem  very  mndi  rubbed 
weighed  above  9Q.  The  others  of  larger  si/x,  which 
seem  to  be  didrachms  of  ^gina,  wi-igh  fr-om  181  to 
194  grains  ;  but  the  latter  being  the  only  one  he  could  ■ 
meet  widi  in  good  preservation,  it  was  impossible  to 
form  any  just  medium.   Even  in  those  best  prcscrv^I, 
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Ancient  be  thiaks  that  lO  grains  may  be  allowed  for  a  waste 
Money,  of  tbe  meUt  in  so  long  a  time,  as  2400  yeais,  which 
'  »  '  '  wouM  bring  the  drachma  of  j^guia  near  its  proper 
standard.  The  obolus  of  il^giiia  was  ia  proportion 
to  its  drachma  of  six  oboti.  It  is  the  piece  of  15^ 
grains,  and  13  when  very  much  robbed.  The  faemi- 
obolon  ia  that  of  eight,  bat  wheo  nibbed  it  falls  ahoct  of 
this  wei^t. 

3>        -The  general  denomination  of  tbe  Greek  money  is 
nat^'amt^  dra<£ma,  orei^th  part  of  an  ounce ;  which  to  this 
enteral  de-da^  is  retained  in  the  medical  weights,  the  Grecian 
Tunrina-    coins  receiving  the  names  they  bore  from  their  weights : 
thongh  in  some  instances  the  weights  received  tbeir 
appellations  from  tltc  coios.    The  silver  dradima,  ac- 
cording to  Mr  Vinkerton,  was  about  ninepence  ster- 
ling -J   and  he  fiodft  fault  with  those  who  make  the 
drachma  and  ilenariua  both  equal  to  one  another,  tbe 
latter  being  00  more  than  eightpeuce.    Tbe  didracbm 
of  silver,  according  to  the  same  calculation,  was  worth 
i8d.  'f  but  tlie  tridrackm  occurs  very  rarely :  and  Mr 
Fiokerton  is  even  of  t^nion,  that  medallists  give  this 
name  to  the  didrachtn  of  ^gina.    The  largest  of  all 
the  Grecian  coins  is  the  tetradrachm,  whuch  on  the 
iEginean  standard  is  worth  five  shillings }  hot  in  those 
(rf*  tbe  other  states  only  foor.    There  are,  however, 
many  subdivisions  in  the  silver  dnchma ;  highest 
being  the  tetmobalion  or  coin      four  ebt^i  }  being  in 
proportion  to  the  drachma  as  our  ipMt  te  a  sixpence, 
weighing  about  44  grains,  and  being  in  value  about 
sixpence.    The  hemidracbm  or  triob«ion  cmncs  next 
itt  value,  weighing  about  33  grains,  and  worth  four- 
pence  halfpenny.     'Hie  silver  dio(M>lion,  or  third  of 
the  drachma,  weighs  about  22  grsind,  and  is  worth 
threepence.     The  obolus  of  silver  ivcighs  about  1 1 
grains,  and  is  worth  only  three  halfpence.    There  is 
likewise  a  hcmiobotion  in  silver,  or  half  tbe  obolus, 
of  five  grains  and  a  half,  value  three  farthings  :  and 
another  called  tetraobolmt  dkhakxts  or  quarter  obolus, 
which  is  the  most  minute  coin  yet  met  with  }  and  by 
reason  of  its  extreme  smallocss,  weighing  only  two 
gruns  and  m  quarter,  is  nrw  very  scarce :  but  there 
is  one  in  the  cabinet  of  Sr  Hunter,  and  some  more 
have  been  liUefy  brouf^t  from  Athens  1^  Mr  Stuart. 
Some  of  them  arc  likewise  met  mtb  at  Tarentum. 
It  would  appear,  however,  that  there  were  some  still 
smaller,  and  of  value  only  tbree-fourtbs  of  a  farthing. 
None  of  these  have  been  met  with  ^  and  tbe  smathK« 
of  the  size  renders  it  improbable  that  any  will  ever  be 
met  with}  as  the  peasants,  who  commonly  discover 
coins,  wonld  probably  either  not  observe  them  at  all, 
or,  if  they  did,  would  neglect  them  as  diings  of  no 
viaiue. 

DiScnat       Many  difierent  names  have  been  imposed  on  the 
nantsol    coins  belonging  to  tbe  difierent  states  of  Greece:  thus 
Greek      jc«gii,  the  7?tai(kn^  was  a  name  often  applied  to  the  te- 
tr^idrachm,  and  which  would  seem  to  apply  to  those 
of  Athens  j  thongh  there  are  coins  of  other  cities  with 
the  head  ^  Prourrpine,  and  the  -word  to  which 

it  would  appear  more  applicable  in  onr  aothw's  opt- 
num.  ZaXuH^  the  thtU,  was  the  name  of  another  com, 
from  its  ^pe.  A  Siciliaa  coin  was  named  Aym^fnir, 
from  GeloD*8  wife.  A  tetradradim  was  named 
K(«»T«7*vf,  and  had  eight  ivtvMf  or  hemidracbms. 
The  TjwfVMr,  so  called  from  its  country  Troizcne, 
hiid  Puas  on  one  aide  and  a  trident  on  the  reverse. 
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The  bemiobolion  was  the  wtkmu^  of  Laccdxmoti }  and  Andc 
the  iwAAvCh  is  supposed  to  have  been  eqtui  to  the  Mom 
Roman  sestertius  or  quarter  drachma.  Tbe  afstophori  V 
were  coins  with  the  mystic  chest  or  hamper  of  Bacchus 
upon  tliem,  out  of  which  a  serpent  rises ;  and  arc  much 
celebrated  in  anti«|uity.  AVe  are  told  by  Livy,  that 
Marcus  Acilius,  in  his  triumph  over  Aiitiocbus  and 
tbe  /Btolians,  carried  off  248,000  of  tliem  *,  Cneius  Man- 
lius  Vulso  in  that  over  Gallo-Gnccia  bad  250,000  ; 
and  Lucius  Umilius  Hegillus,  in  his  naval  triumph  over 
Uu:  fleets  of  Antiochus,  had  131,300.  Cicero  like- 
wise mentioiH  hU  being  possessed  of  a  vast  sum  in  them, 
lilu'inost  probable  opinion  concerning  them  seems  to 
be,  that  they  are  all  silver  tetradrachms  ;  such  as  be- 
long to  the  cities  of  Apamea  and  Laodicea  in  Phry- 
gia  }  Perganius  in  Mysia  ^  Sardis  and  Tralles  in  Ly- 
dia  -y  and  Kpbcsus ;  but  it  is  a  mistake  to  ascribe  any 
to  Crete.  Mr  Pinkerton  thinks  it  absurd  to  imagine 
that  Crete,  a  smalt  island,  should  strike  such  vast  num- 
bers of  tujins',  though  Cicero  tuentions  his  being  in 
possession  of  an  immense  treasure  in  them  at  the  time 
be  was  governor  of  Asia  Minor.  *'  It  is  roost  likely 
(says  Mr  Pinkerton),  that  bis  wealth  should  be  in  the 
coin  of  the  country  to  which  he  belonged.  Bat  what 
had  these  triumphs  of  Cicero's  govenmiuit  to  do  with 
Cretan  money  ?  But  indeed  toe  coins  themsdvc^  as 
above  noticed,  establish  die  fiwt.**  34 

Another  set  t£  coins  famous  in  antiqni^  were  those 
of  Cyiieus  in  Mysia,  which  were  of  gold }  but  they 
are  now  almost  entirely  vanished  by  being  recoined  in 
other  forms.  Tbe  A#m(p)«m  ■yiryiw,  or  money  of  Ar^ 
andcSf  who  was  made  governor  of  £gypt  by  Cara- 
byscs,  is  made  mention  of  by  Hesycbius ;  but  none  of 
them,  as  far  as  is  knoivn,  have  reached  our  times. 
They  must  have  liccn  marked  with  Prraiwi  characters, 
if  with  any.  The  coin  of  Queen  PhilitttM  is  mentioned 
by  the  santc  writer,  and  many  of  these  ^ecca  are  still 
extant }  but  we  knoir  not  where  this  queen  rdgned, 
hor  does  there  seem  to  be  any  method  of  finding  it 
out.  Mr  Pinkerton  indines  to  believe,  that  she  yrt' 
sided  over  Sicily }  and  as  a  confirmation  of  that  sup- 
position, mentimu  some  inscriptions  of  BAZIAISZAZ 
•lAIZTIAOZ  on  tbe  GrmArn'of  the  theatre  at  Syracuse} 
but  which  appear  not  older  than  tbe  Roman  times. 
Some  authors  are  of  opinion,  that  she  reigned  in  C«e- 
sara  or  Malta  j  which  our  author  thiiUui  much  more 
improbable. 

Tbe  most  particular  attention  with  regard  to  tbeAtbcnt 
names  and  standard  of  coins  is  due  to  those  of  Athens 
and  it  is  most  remarkable,  that  mo9t  of  thorn  which  have 
reached  us  arc  of  a  very  late  period,  with  the  names  of 
magistrates  inscribed  upon  them.  Some  of  these  bear 
the  .name  of  Mithridates  and  few  are  older  than  tbe 
era  of  that  prince  j  who,  it  is  well  known,  took  tbe 
city  of  Athens  in  his  war  with  the  Romans.  I  suspect 
(says  Mr  Pinkerton),  that  no  Athenian  eoins  of  sil\-er 
are  posteriorto  Sylla^s  in&mons  destruction  of  thatdty  ^ 
an  event  the  more  remaricabli^  as  Sallnst  tells  us,  di'at 
Sylla  was  learned  in  Greek.  Indeed  CaliguU,  Nen, 
and  most  of  the  pests  tii socie^,  have  been  learned  mcn^ 
in  spite  of  a  noted  axiom  of  Ovid, 

Sed  ingeutuu  didicisse  Je/iciter  artct 
EmoUit  mofet,  nee  titiit  etse fent. 

It  is  dtUI  more  remaritable,  that  the  ftbtic  of  Athc- 
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*Aiict«nt  nian  coins  is  almost  universally  rcry  rude ;  a  singular 
Money,  circumstance,  if  we  reflect  how  much  the  arts  flourish-' 
'  »  -  ed  there.  It  can  only  be  accounted  for  from  the  ex- 
cellence of  tlieir  artists  being  such  as  to  occasion  all 
the  good  ones  to  be  called  into  other  coantries,  and 
none  but  the  bad  left  at  home.  In  like  manner,  the 
coins  struck  at  Rome  in  the  imperial  times  are  excel- 
lent*  as  being  done  hy  the  best  Greek  artists ;  while 
those  of  Greece,  though  famous  at  that  time  for  pro- 
dacing  miraculous  artists,  are  during  that  period  com- 
monly of  very  mean  execution.  The  opulence  of  A- 
tbens  in  her  days  of  glory  was  very  great ;  owin^  in 
an  eminent  degree  to  her  rich  commerce  with  the  king- 
doms on  the  Euxine  sea,  carried  on  chiefly  from  Delos, 
vdiich  belonged  to  Athens,  and  was  the  grand  centre 
of  that  trade."  Hence  it  has  become  matter  of  sur- 
prise to  Neumann,  that  when  there  are  so  many  coins 
of  Mycene,  an  island  even  proverbially  poor,  diere 
shonld  be  none  of  Delos.  But  Mr  Pinkerton  acconnts 
for  this  from  Mycene*s  being  a  free  state,  and  Delos 
subject  to  Athens.  "  It  may  be  well  supposed  (says 
be),  that  Athens  bad  a  mint  at  Delos }  and  snch  A- 
tlienian  coins  as  have  s^bols  of  ApoUo,  Diana,  or  La- 
'^g  tona,  were  struck  in  this  island." 
ireek  cop-  The  copper  money  of  the  Greeks  is  next  in  anti- 
«r  money,  qai^  to  the  silver.  Mr  Pinkerton  is  of  opinion,  that 
it  was  not  used  at  Athens  till  the  26fh  year  of  the  Fe- 
loponnesian  war  j  about  404  years  before  Christ,  and 
300  after  silver  was  first  coined  there.  The  first  cop- 
per coins  were  those  of  Geto  of  Syracuse,  about  490 
B.C. 

The  chalcos  of  brass,  of  winch  eight  went  to  the 
silver  obolus,  seems  to  have  been  the  first  kind  of 
Creek  cmn.  At  first  it  was  looked  upon  as  of  so  little 
consequence,  that  it  became  proverbial)  and  to  say 
that  a  thing  was  not  worth  a  ckalcoa,  was  equivalent  to 
saying  that  it  wds  worth  nothing.  As  the  Greeks  be- 
came poor,  however,  even  this  diminutive  coin  was  sub- 
divided into  two,  four,  nay  eight  Mims  or  small  coins ; 
but  our  author  censures  very  severely  those  who  have 
given  an  account  of  those  divisions.  "  Pollux,  and  Sui- 
das  copying  from  him  (says  he),  tell  us,  that  there  were 
seven  lepta  to  one  chalcos  j  a  number  the  most  unlikely 
that  can  be,  from  its  indivisibility  and  incapacity  of  pro- 
portion. 

Pollux  lived  in  the  time  of  Commodus,  so  was  too 
late  to  be  of  the  smallest  authority  :,Suidas  is  four  or 
'five  centuries  later,  anfl  .out  of  the  question.  Pliny  tells 
us,  that  there  were  ten  chalci  to  the  obolus }  Diodo- 
.  ms  and  Cleopatra  that  there  were  six  \  Isidorus  says 
'  there  were  four :  and  if  such  writers  differ  about  the 
larger  denomination,  we  may  well  imagine  that  the 
smaller  equally  varied  in  difierent  states }  an  idea  sup- 
ported by  tliese  undeniable  witnesses,  the  coins  iwfaich ' 
remain.  Most  of  the  Greek  copper  coin  which  has 
reached  our  times  consists , of  chalci }  the  lepta  being 
so  small  as  to  be  much  more  liable  to  be  lost.'*  In.  Dr 
Hunter^s  cabinet,  however,  there  are  several  of  the  di- 
lepta  .  of  Athens :  and  from  being  stamped  with  the 
representation  .of  two  owls,  seem  to  be  the  same  with 
the  silver  diobolus  :  *'  a  circumstance  (says  Mr  Pinker- 
ton), of  itself  sufficient  to  confute  Pollux  ;  for  a  dilep- 
ton  can  frrm  no  part  of  seven  )  a  number  indeed  which 
never  appeared  in  any  coinage  of  the  same  metals,  and 
is  contnidiotory  to  common  sense*   It  may  be  obserr* 
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cd,  that  the  whole  braw  coins  of  Athens  puhlislied  .J\inK-iit 
by  Dr  Combe  are  reducible  to  four  sizes,  which  may  .  Mwn->. 
be  the  IcptoH,  dilq)tony  Ulralipton  or  hctnkhaf^os^  and  ' 
chalcos.    The  first  is  not  above  the  size  of  ont-  of  Kinf;  Lcpton. 
James  I.'s  farthing  tokens }  the  last  about  that  of  our  dik-plon, 
common  farthing.^*    Ilie  lepta  was  also  called 
as  being  change  for  the  poor.    The  perhaps 
so  called  from  the  figure  of  a  wolf  upon  it,  was  the  coin 
of  a  particular  state,  and  if  of  brass  must  have  weighed 
three  chalci.   The  other  namea  of  the  copper  coins  of 
Greece  are  but  little  known.    Iiycurgus  ordered  iron 
money  to  be  coined  at  Sparta }  but  so  perishable  is  this 
metal,  that  none  of  that  kind  of  money  has  reached  our 
times. 

After  the  conquest  of  Greece  by  the  Romans,  moAt 
of  the  coins  of  that  country  diminished  very  much  in 
their  value,  the  gdd  coinage  'being  totally  dtsconti- 
nned :  though  some  of  the  barbarous  kings  who  used 
the  Greek  character  were  permitted  to  coin  gold, 
but  they  used  the  Roman  model ;  and  the  standard 
used  by  the  few  cities  in  Asia  who  spoke  the  Greek 
language  in  the  times  of  the  emjKrors  is  entirely  un- 
known. Copper  seems  to  have  been  the  only  metal 
coined  at  that  time  by  the  Greeks  themselves ;  and 
that  upon  the  Roman  standard,  then  universal  throng 
the  empire,  that  there  mirfit  be  no  impedintent  to  the 
circulation  of  currency.  Tliey  retained,  however,  some 
of  their  own  terms,  using  them  along  with  those  of 
the  Romans.  The  assarion  or  assariiim  of  Rome,  the 
name  of  the  diminished  as,  being  16  to  the  ilrachnia 
or  denarius,  the  obcdus  was  So  much  'diminished  in  va- 
lue as  to  be  struck  ni  brass  not  much  larger  than  the 
old  chalcos,  and  valued  at  between  two  or  diree  as- 
saria  ^  which  was  indeed  its  ancient  rate  as  to  the 
drachma.  This  appears  from  die  copper  coins'  of 
Chios,  which  have  their  names  marked  upon  them. 
The  brass  obohis,  at  first  equal  in  size  to  the  Roman 
sestcrtios  or  laip:  bnss,  lessens  by  degrees  to  about  titc 
size  of  a  sih*ar  drachma.  Frun  the  badness  of  the 
imperial  coinage  in  Greece  also,  it  appears  that  brass 
was  very  ssarce  in  that  country,  as  well  as  in  all  the 
cities  using  the  Greek  characters  ;  being  found  mostly  Era  of  the 
in  the  western  countries  of  the  Roman  empire.  I'he  declension 
time  of  this  declension  in  size  of  the  Grfeck  coins  is  of  . 
by  Mr  Pinkerton  supposed  to  have  been  from  Au- 
gustus  down  to  Gallienus.  He  is  of  opinion,  however, 
th%t  the  copper  obolus,  -at  first  above  the  size  of  large 

'  brass,  was  used  in  Greece  about  the  time  of  its  first 
subjection  to  Rome ;  and  that  the  lepta  ceasing,  the 
chalci.  came  in  their  room,  with  die  dichalcus  ud  the 
hemiobolion  of  brass.  40 

With  respect  to  the  gold  coins  of  the  Greeks,  Mr  Gold  ama% 
Pinkerton  is  of  opinion  that  none  of  that  metal  was  *^  Giccce. 
coined  before  the  time  of  Philip  of  Macedon,  as  none 
have  reached  our  times  prior  to  the  reign  of  that  ni»- 
narch.    From  a  passage  in  Hiucydides  our  author  con- 

,  eludes,  that  in  the  beginning  of  the  Felo|ionne$ian  war 
the  Athenians  had  no  gold  coin.  Mentioning  the 
treasure  in  the  Acropolis  or  citadel  of  Athens,  at  the 
commencement  of  that  war,  the  historian  mentions 
silver  coin,  and  gold  and  silver  in  bullion  j  and  had 
any  of  the  gold  been  in  Coin,  he  would  certainly  have 

^mentioned  it.  Philip  began  his  reign  about  68  yearn 
after  the  beginning  of  the  Peloponoesiaa  war}  and 
ire  can  scarce  suppose  that  aoy  ci^  would  bare  pre- 

1:%  '  ^  ceded   .  ■ 
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Ancient  ctdeU  the  elegant  ud  mallby  AlIiL-Oi  la  the  c<Hain»  of 
Money,  gold. 

"  NotniUistandingf  liowcvcr,  thi*  deiirlcDcj  of  gold 

Cold*coiii-  """"^R  t''*'^'''**  »"  certain  lluit  the  colnuge 
id  earir  in  of  go'd  biul  taken  place  in  Sitilj  long  before  ;  as  wc 
Sicily.       have  gold  tnliw  of  Gtlo  about  491  13.  C.  of  Hiero  I. 

478,  and  of  Dionjsius  I.  in  404,  all  using  the  Ciri  i  k 
iliaracters  •,  tliough  not  to  be  ranked  «niong  the  jr'ild 
coins  of  Gretce,  a»  Fbiltp  caused  bis  to  be.  Cold 
coins  of  Syracuse  even  appear  of  the  third  cU-w  of  an- 
tiquity, or  with  an  iodenled  Hquare,  and  a  small  figure 
in  one  of  its  segments.  Gold  coins  arc  u.scd  in  tbc 
cities  of  Brcttium,  Tarentum,  and  throughout  Magna 
C>rsccla  i  also  in  Fanticapsea  in  Hiracc,  and  likeivlse 
Cosa  in  that  country  j  but  not  in  Tiwcany,  as  is  eom- 
monly  believed,  tbouj^  Neumann  prove<<  th:it  tlu-j  wore 
struck  by  Brutus,  ana  are  nnquestionably  as  ancient  as 
the  Greek  cmns.  The  Thebaus  and  Athenians  pro- 
bably  coined  the  first  gold  after  Philip  had  set  tbcm 
the  example,  and  when  th^  were  attempting  to  reaiat 
the  projects  of  that  cnterpriiiiog  monarch.  Hie  £to- 
liana  probably  coined  their  gnid  during  tbc  time  of 
their  greatest  power,  about  a  century  alter  Fhilip,  and 
when  they  were  combating  the  power  of  Aratud  and 
the  Achtcan  league.  "  There  is  (says  Mr  PinUerton) 
but  one  ifux^ven  of  Thebes,  much  worn,  in  Dr  Hun- 
t«r^s  cabinet,  and  weighing  but  59  grains ;  and  per- 
haps not  above  two  or  three  xi**^  or  gold  didracbnis 
of  Athens  in  the  world }  one  of  which  is  also  in  tlie 
.  collection  of  Dr  Hunter,  and  weighs  i^^i  fT-iin-*. 
'■/It  appears  to  be  more  modem  than  the  reign  of  Phi- 
lip. That  monarch  having  got  possession  of  tbc  mines 
of  Fhilippi  in  Thrace,  improved  them  bo  much,  that 
they  produced  him  annually  above  a  thousand  talents 
of  gold,  or  2,88o,oosl.  of  our  money.  From  this 
gold  the  first  coins  named  from  the  monarch,  PM^pt\ 
were  struck.  Tbey  wm  marked  with  bis  putrait ; 
mod  for  many  ages  after  were  so  nnmerDus,  that  they 
were  common  in  the  Koman  empire ;  whence  the 
name  PhiHppi  became  at  length  common  to  gtdd,  sil- 
ver, and  at  last  even  brass  coins  of  their  size.  Even 
in  the  time  of  Philip  gold  was  very  scarce  in  Greece  : 
but  after  the  Fhocians  had  pluifncrcd  the  temple  of 
Dclphos,  this  precious  metal,  which  bad  been  valu- 
ed as  gems,  and  consecrated  only  to  the  decoration 
of  the  temples  of  the  gods,  began  to  he  known  among 
the  Greeks,  llie  comparative  value  of  gold  and  sil- 
ver, however,  seem  to  have  been  at  that  time  very  dif- 
ferent from  what  they  arc  now.     Herodotus  values 

fold  at  13  times  its  weight  in  silver;  Plato  in  his 
lipparchus  at  12 ;  and  even  tbc  low  value  of  lo  to  i 
seems  to  have  been  the  stated  value  in  Greece,  though 
in  Rome  the  plenty  of  silver  from  the  Spanish  mines 
made  the  value  of  gold  to  bo  much  higher  \  and  there 
14  no  reason  to  tbiok  that  it  was  ever  valued  in  that 
city  at  teas  than  1 2  tiroes  its  wei^t  in  silver.  Tlie 
Fhitippua  j^yrtft  gold  piece,  or  stattTf  h  a  didrachm, 
and  is  the  most  common  of  all  the  ancient  coins.  Mr 
Finkerton  11  of  opinion  that  it  went  for  20  stiver 
drachma  on  its  first  appearance }  but  in  latter  times 
for  3$  Greek  drschma:  or  Roman  denarii.  There  are 
prooM  of  the  Fhilippi  being  didracbms,  both  from  the 
writtnin  of  anrtrnt  authori>  and  from  numbers  of  the 
«/;in<i  t|M-mM;Ivi'H,  which  remain  to  this  day}  and  that 
til*'  }iit-T*%t  or  principal  gold  coin  of  Greece,  was  of 
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the  same  weight,  i»  alto  cvidratTiom  ancient  writing. 
it  was  anciently  worth  about  15s.  but  valuing  gold  Um 
now  at  the  mcdMini  pricx  of  4I.  per  ounce,  it  is  wwth f 
about  2CS.  'I'ht'  ^luxfanf,  or  half  the  fonoer  coin, 
scarcely  ficcurs  of  the  coinage  of  I'hilip  and  Alexander, 
though  it  doe-s  of  Hitro  I.  of  Syracuse  and  of  king 
P_\rrliiis.  It  pa&scd  fur  tc-n  kilvir  dracbnubi,  and  wa'S 
valued  only  at  7«.  6d.  thou^'h  now  worth  1  7lM.rc 
was  another  division  of  this  kind  worth  about  5>^ 
There  were  besides  sonic  li-s^i-r  divisions  of  gold  coiu^, 
which  could  not  be  worth  above  two  drachnus.  The-^e 
were  coined  in  Cyrenc ;  and  there  were  U-sides  scleral 
old  gold  coins  of  Asia  Minor,  the  value  of  which  is 
now  unknown.  Our  author  suppo^vs  that  they  were 
coined  not  with  relation  to  their  weight  as  ports  of  the 
drachma,  but  merely  to  make  them  conrespoiid  with  so 
nuuiy  silver  pieces  at  waa  ncccMary.  There  are  ahw 
larf^'r  coins  iban  the  Xi^'ti  ^XtH**  Alexan- 
der and  Lysimachutt  Uiug  double  it^  value.  Some 
otiiert  are  met  willi  of  Lysimachus,  Antiochns  ill. 
and  some  of  the  r.g^  ptiatt  monarcl^  weighing  Ibiir 
times  the  jc^vr^,  and  now  worth  about  4I.  sterling. 
Some  weigh  even  more  ;  but  this  our  author  buj^oies 
owing  to  a  dilTi'i-riu'e  in  the  purity  of  the  gold. 

lu  Itomc,  as  well  as  in  Cm-ece,  the  money  was  atRovu 
firat  C!«timaled  by  weight )  and  tbc  first  metal  cMned  U*"*?- 
by  that  people  was  copper,  silver  being  long  unknown 
in  Home }  nor  is  it  certainly  known  that  any  silver 
has  ever  been  found  in  the  Italian  mines.  In  Rome 
the  first  valuation  of  money  was  by  the"  /I'bra  gran* 
ttriSt  or  pound  of  heavy  brass :  and  10  the  pn^^ss  of 
their  conquests,  the  little  silver  and  gold  that  came  in 
their  way  was  regulated  by  the  same  standard,  ac  ap- 
pears  from  the  story  of  Brcnnus.  The  weights  madeOftkRi 
use  of  were  the  same  with  those  which  continue  to  tbis"*f" 
day.  The  pound  consisted  of  12  ounces  of  438  grauis 
each  i  but  the  pound  by  which  the  money  was  weigh- 
ed appears  to  have  consisted  only  of  420  grains  to  the 
ounce,  or  to  have  contained  in  all  5C40  grains.  Hiis 
became  the  standard  of  copper }  and  when  silver  came 
to  be  coined,  seven  denarii  went  to  the  ounce  as  eight 
drachms  did  in  Greece.  Gold  was  regulated  by  the 
scri'ptulutn  or  scrvpiilum^  the  third  part  of  a  denarius, 
and  by  tbe  larger  weights  just  mentioned.  The  num- 
ber 10  was  at  first  at>cd  by  tbe  Romans  in  counting 
their  money  j  but  finding  afterwards  thai  a  smaller 
number  wu^  more  convenient,  they  divided  it  into 
quarters  *,  and  as  the  quarter  of  10  is  2?,  they  Uft  this  ^ 
reason  bestowtd  upon  it  tbc  name  of  testertiua  or  "  half  S«utM 
tbc  third}**  to  express  that  it  was  two  of  any  we!gfcts,a^ft& 
measures,  &c.  and  hulf  a  tlurd  ;  whrnce  the  Eestertiiu 
came  at  last  to  be  the  grand  estimate  of  Roman  mo- 
ney. The  at  being  at  first  the  largest,  and  indeed  tbe 
only  Roman  coin,  the  word  •icstcrtius  means  sesUrtius  as^ 
or  **  two  ases  and  a  half."  On  the  fir^t  coining  of 
silrar,  the  denarius  of  ten  ases  was  struck  in  the  most 
common  and  convenient  denary  division  of  money,  or 
that  by  tens  j  tbe  sestertius  bting  of  course  two  ases 
and  a  half.  But  tbc  denarius  being  afterwards  esti- 
mated at  16  ases,  the  name  sestertius  vras  still  applied 
to  a  qiuu-ter  of  the  denarius,  though  it  now  contained 
four  ases.  Tbe  term  sestcrlt'ns  vftm  apjilicd  to  all  sums 
not  exceeding  igoo  sestertii,  or  81.  6j.  8d. ;  but  for 
greater  sums  the  mode  of  the  sestertius  was  tikewiKe 
altered,  thongh'not  to  exclude  tbe  former.   Very  large 
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rams  oi  money  wrre  estimated  by  the  hundred  veight 
of  brass  }  for  the  Komana  were  at  first  unacquainted 
with  the  talent.  The  hondred  weight,  by  way  of 
eminence,  was  distinguished  by  the  n&me  of  poadusy 
and  sesteHium  poadus  became  a  phrase  for  two  hundred 
weight  and  m  half.  Air  Piukerton  Is  of  opinion,  that 
we  may  valne  the  or  libralit  of  aucient  Kwne  at  about 
eightpence  Engliab.  Estimating  the  aa  therefore  at  a 
pound  weight,  the  xstcriium  poadus  was  equal  to  looo 
te*^rtu\  or  81.  6s.  8A. ;  and  by  coincidence  which  our 
author  supposes  to  liHve  been  the  effect  uf  design,  as  soon 
ad  the  silver  coinage  appeared,  the  sestertiam  centum 
dcnariorum  was  always  equal  to  81.  63.  8d.  also.  The 
word  seslcriiiitn  itself,  however,  seems  to  have  been  un- 
known prior  to  the  coinage  of  silver  money  at  liome  : 
the  poruiera gravis  teris  being  sufficient  before  that  time 
lor  all  the  purposes  of  a  state  in  which  money  was  so 
scarce.  But  however  this  may  be,  the  pondus  or  hun- 
dred wei^t  of  brass  was  precisely  worth  lOO  denarii, 
or  a  pomul  of  silver.  As  the  great  sestertlum  was  al- 
ways valued  at  looo  of  the  smaller,  or  81.  6^.  8d.  we 
never  find  one  sestertlum  mentioned  in  authors,  but  two, 
three,  or  more;  ten  thousand  of  them  being  equal  to 

The  states  from  which  the  Romaos  may  be  snppo- 
scd  fint  to  have  derived  their  cmnaBe,  were  the  Etrus- 
cans and  the  Greek  colonies  in  Magna  Grax;la  aiul 
Sicily.'  Joseph  Scaliger,  Gronovlus,  &c.  contend  that 
it  was  from  the  Sicilians  that  the  Ronisus  fii-st  derived 
their  knowlcd^  of  money  ;  but  INIr  Plnkerton  argues 
that  it  was  nvm  the  Etruscans.  In  cooBrmation  of 
hts  opinion,  he  appeals  to  the  state  of  the  Roman  ter- 
ritories in  the  time  of  Servius  Tullius,  who  Is  look- 
ed upon  to  have  been  the  first  who  coined  money  at 
Borne.  At  that  time  the  whole  Roman  dominion 
did  not  extend  beyond  ten  miles  round  die  city  j-and 
was  entirely  surrounded  by  the  Etruscan  and  Latin 
states  ;  CnmsB  being  the  next  Greek  colony  to  it  that 
was  of  any  consequence,  and  which  was  in  the  neigh- 
bmtrhood  of  Naples,  at  about  the  distance  of  150 
miles;  Our  author  asks,  Is  it  reasonable  to  think 
that  the  Romans  received  the  use  of  rnqney  from  the 
£tm8f»ii<  and  Latins  who  were  their  neigabours,  or 
from  the  Greeks,  who  were  at  a  distance^  and  at  that 
time,  as  far  as  appears  from  their  history,  absolutely 
anknown  to  them  ?  If  this  argument  (adds  he),  is 
strong  with  regard  to  the  nearest  Grecian  colonies, 
what  must  it  be  with  respect  to  Sicily,  an  island  300 
miles  distant  from  Rome,  where  it  was  not  kno^rn,  at 
that  time,  if  a  boat  went  by  land  or  water  ?**  Argu- 
ments, however,  for  this  opinion  have  been  derived 
from  the  similarity  betwixt  the  Sicilian  and  Roman 
€oins  \  which  Mr  Plnkerton  noiv  proceeds  to  examine. 
The  Greek  pound  In  Sicily  was  called  A/r^M,  and  con- 
usted,  like  the  Roman,  of  1 2  •vyumty  or  ounces }  ^and 
Mr  Plnkerton  grants  that  the  Roman  libra  was  deriv- 
ed from  the  Greek  AiTg«,  but  denies  that  the  as,  or 
libra,  a  coin,  was  from  Sicilian  model.  The  Sicilians 
had  indeed  a  coin  homed  x<t(«  ;  but  it  was  of  silver,  and 
of  equal  value  to  the  iEgineau  standard,  ten  of  which 
went  to  the  Sicilian  )aMiAiT{«.  He  differs  frmn  Gro- 
Dovius,  tliat  the  standard  of  ^gina  was  used  at  Co- 
rinth, and  of  course  at  Syracuse  ;  and  it  appears  from 
Aristotle,  that  the  Sicilians  had  a  talent  or  standard  of 
their  own.    The  f^icillan  obolus  or  A«t{«  contained  al- 
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so  12  ounces  or  c/ialctj  so  named  at  fu'st  hccawsc  thty  Anricnt 
weighed  an  ounce  weight;  but  the  tvyKuu  of  Hiero  Aioucy. 
weigh  more  than  a  troy  ounce  j  and  the  brass  Coins * ' 
of  Agrigentum  are  marked  with  cyphers  as  far  us  six  : 
the  largest  weighing  only  186  grains,  or  about  one- 
third  of  the  primitive  ounce.    Onr  audior  dentt's  that 
even  the  Roman  denarius  took  its  rise  from  the  Siei'- 
lian  3w«Air{««,  as  many  authors  asserL    Were  this  the 
case,  it  would  have  weighed  180  grains  j  whereas  the 
Roman  dmarii  are  not  above  the  third  part  of  the 
quantity. 

From  all  these  considerations,  our  author  is  of  opi-  Orijnn  of 
nion  that  the  Sicilians  borrowed  the  divlBion  of  their"'? 
AiT{«  from  the  Etruscans,  or  possibly  from  the  Romans  *^ 
.themselves  ;  which  our  author  thinks  is  more  probable 
than  that  the  Romans  had  it'  &om  Sicily.  The  strong*' 
est  argamcnt,  however,  against  the  RimiaD  roinage  be- 
ing borrowed  from  the  Sicilian  is,  that  though  great 
numbers  of  Sicilian  coins  are  to  be  found  in  the  cabi- 
jiets  of  medalists,  yet  none  of .  them  resemhla  the  as  it' 
braiis  of  the  Romans  in  any  degree.  In  most  cabi- 
nets also  there  are  Etruscan  coins  npon  the  exact  scale 
of  the  Of  tibralisy  and  several  of  its  divisionB ;  from 
whence  Mr  Piukerton  concludes,  that  **  these,  and 
these  alMie,  must  have  affiirded  a  pattern  to  the  .pri- 
mitive Roman  coinajp.**  The  EtrwieaiM  woe  a  cdcmy 
.from  Lydia,  to  which  country  Herodotus  ascribes  the 
.fii-st  invention  of  coinage.  '*  lliose  colcmists  ^says  Sir 
Plnkerton),  upon  looking  round  their  settlements,  and 
finding  that  tio  silver  was  to  be  had,  and  muck  less  gold,^' 
supplied  the  mercantile  medium  wltli  copper  \  to  which 
the  case  of  Sweden  is  very  similar,  which,  a<i  late  as 
the  last  century,  had  copper  coins  of  stich  magnitude, 
that  wheelbarrows  were  used  to  carry  off  a  sum  not  vecy 
considerable.  47 

Some  coins  are  found  which  exceed  ^e  as  HbraHs  in  orUie  ma^t 
weight }  and  these  are  supposed  to  be  prior  to  the  time 
of  Servius  XalUua.  Some  of -them  are  met  with  of  34  poioh 
and  of  53  Roman  ounces ;  having  upon  one  side  the  £• 
gure  of  a  bull  rudely  impressed,  and  upon  the  other  the 
hones  of  a  fish,  lliey  are  most  cemmenly  found  at 
Tudder,  or  Tudertum,  in  Umbria ;  but  they  appear 
always  broken  at  one  end :  so  that  Mr  Knkerton  is 
of  opinion,  that  perhaps  some  might  he  struck  of  tho 
decussis  form,  or  weighing  ten  pmmds.  These  pieces, 
in  our  author^s  opinion,  nuke  it  evident,  that  the  Ro- 
mans derived  their  large  brass  coins  from  the  Etmscans 
and  the  neighbouring  states :  they  are  all  cast  in  moulds  ;> 
and  the  greater  part  of  them  appear  much  more  ancient 
than  the  Roman  ases,  even  such  as  are  of  the  greatest 
antiquity. 

&fr  PinkertoD  agrees  with  Sir  Isaac  Newton  as  to  the 
time  that  Servins  Tullius  reigned  in  Rome,  which  he 
supposes  to  be  about  460  B.  C.  His  coinage  seems  to 
have  been  confined  to  the  as,  or  piece  of  brass  having 
the  impression  of  Janus  on  the  one  side,  and  the  prow 
of  a  ship  on  the  other ;  because  Janus  anived  in  italyr 
by  sea.  Varro,  however,  informs  us,  that  the  very  first 
coins  of  Tullins  had  the  figure  of  a  Imll  or  other  cattle 
upon  them,  li^e  the  Etmscan  coins,  of  which  they 
werc  iniitati<ms.  TlMse  witb  the  figure  of  Janus-  and 
the  prow  of  a  ship  upon  .them  may  he  supposed  first 
to  luve  appeared  about  400 .  B.  C.  but  in  a  tAvart  48 
time,  various  subdivisions  of  the  as  were  coined.  The  Subdiviu- 
semis,  or  half,  is  commoaljt  stamped  with  the  head  of     ^  ^ 
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Ancit  nt  Jiipitcr  laurcatcd  J  tlie  (mW?*  or  third,  having  iaar  cy- 
Moncj.    piturs,  as  being  oi-igiii.ilIy  of  four  ounces  wctgbt,  has 
"~  "w™  '  tliu  head  of  Minerva  j  the  gttadrans  or  quarter,  marked 
%vith  three  cyphers,  has  the  head  of  Hercules  wrapt 
in  the  lion's  skin  j  the  sca  tans  or  sixth,  having  only 
two  cyphers,  is  marked  with  the  head  of  Mercury 
■with  a  cap  and  wings  j  while  the  viicia  having  only 
one  cypher,  is  marked  with  the  head  of  Rome.  All 
these  coins  appear  to  have  been  cast  in  moulds,  by  a 
considerable  number  at  a  time  ;  and  in  the  'British  mu- 
seum there  are  four  of  them  all  united  together  as 
taken  out  of  the  mottid  in  nrhich  perhaps  dozens  were 
cast  together.  In  process  of  time,  however,  the  smaller 
divisions        struck  instead  of  beine  cast ;  but  the 
larger  still  condnned  to  be  cast  niitil  the  as  fell  to  two 
ounces.    Even  after  this  time  it  was  still  called  li- 
49     ^ra,  and  accounted  a  pound  of  oi^per  j  though  there 
Lsr^r  de-  were  now  larger  denominations  of  it  coined,  such  as 
nonuna-^    the  bi'ssas  or  double  as ;  tressis  unA  quadrussia  of  three 
^i^^^**  and  four  ases  ;  nay,  aa  far  as  decussis  or  ten  ases,  mar- 
ked X.     Ollvieri  mentions  .one  in  his  own  cabinet 
weighing  upwards  of  25  ounces,  and  cast  when  the  as 
«  v^as  about  three  ounces  weight    There  is  likewise  in 
the  Musaeum  Etruscum  a  dccussis  of  40  Rofnan  ounces, 
cast  Triien  the  as  was  at  four  ounces.    There  was  like- 
wise a  curious  decossis  in  the  Jesuits  library  at  Ronw, 
for  which  an  English  medallist  t^Eered  2ol.  j  bat  it  was 
seized  by  the  pope  along  withevoy  other  thing  belongs 
so     ing  to  the  society, 
DeenaKof    Mr  Pinkoton  cootests  the  opinion  of  Fliny  that 
the  MX  in    the  as  continued  of  a  pound  weight  till  the -end  of 
the  first  Panic  war.    His  ofMnion  (be  says),  is  con- 
futed by  the  coins  which  still  ranain ;  and  it  appears 
probable  to  him  that  die  as  decreased  ^^radnally  in 
weight}  and  from  one  or  two  of  the  pieces  wiitch 
still  exW,  he  seems  to  think  that  the  decrease  was 
slow,  as  from  a  pound  to  eleven  ounces,  then  to  ten, 
nine,  &c.  $  but  neither  the  as  eor  its  pfurts  were  ever 
correctly  sized.    During  the  time  of  ^  second  Punic 
war,  yiisKa  the  Romans  were  sore  pressed  by  Hanni- 
bal, the  as  was  reduced  to  a  single  ounce.    It  is  said 
to  have  taken  place  in  the  215th  year  before  our  era, 
being  jUraut  ^6  years  after  the  former  change,  lliis 
as  libnlis,  with  the  faces  of  Janus  upon  it,  is  '^tk  form 
most  conunonly  - met  with  previous  to  \ia  being  leda- 
oed  to  two  ounces.    Our  wtthor  supposes  that  the  as 
lilnralis  cutinued  for  at  least  a  centun  and  a  half 
af&T  this  eoini^  of  Tulliua  down  to  300  B.  C.  about  the 
year  of  'fioni«  452,  between  iriiich  and  the  502d  year 
of  Rome  a  gradual  diminnti«i  of  the  aa  to  two  ounces 
-must  have^dcea  place.  The  following  table  of  the  dates 
of  the  Roman  coinage  is  given  by  Mr  'Pinkerton. 

The  Ubralis,  coined  by  Tullius  with  the  Bgures  of 
.  oxen,  .&Cc  about  167  yeurs  after  the  building  of  Rome, 
according  to  Sir  Isaac  Newton,  or  about  the  year  be- 
fore Chnst  460 
A&  liberalis  widi  Janus  and  the  pnrtr  of  a  ship  400 
Asu)f  ten  oonon  -         -         -  300 

Eight  .  _         .  290 

Six  >■----  280 
Four  -----  270 
Three  .....  260 
Two,  according  to  Pliny  -  -  .  250 

.One,  according  to  the  sane  author  ^       •  214 
About  .275  B.C.  :abo,  we  an  infonned  by  I^iny 


that  the  aa  was  reduced  to  half  an  ounce  by  the-Papy'  Ancient 
rian  laW,  at  which  it  continued  till  the  time  of  Pliny  Money, 
himself,  and  long  after.  '^n'  ' '  ' 

After  the  Romans  began  to  have  an  intercourse  with 
Greece,  a  variety  of  elegant  figures  appear  opon  the 
parts  of  the  as,  thongfa  not  on  the  as  itself  till  ahcr  the  - 
time  of  Sylla,  Towards  the  latter  end  of  the  pepubllc 
also,  ditpondit\  or  double  ases,  were  coined,  together 
with  the  seiftertii  «rei,  which  came  in  place  of  the 
qnadrvsses,  when  the  denarius  began  to  be  reckoned  at 
iti  asesj  probably  at  the  time  the  latter  was  reduced  to 
half  an  onnce.  In  some  instances  it  is  to  be  obsen-ed,  Cwns  on 
that  the  Romans  accommodated  their  coins  to  the  coun-  >^^«^>^ck 
try  where  their  army  was  stationed}  wiicnce  we  have 
many  coins  maiited  as  Roman,  which  have  been  coined  mu. 
in  Aiagoa  Gnecia  and  Sicily,  and  are  evidently  upon 
the  Greek  and  not  the  Roman  scale.  In  the  latter  part 
of  the  republican  times,  also,  the  types  begin  to  vary  \ 
»Q  that  we  have  a  brass  coin  supposed  to  be  etrock  by 
Seitus  Ponipeius  in  Sicily;  having  upon  it  a  double 
head  of  that  warrior,  representing  a  Janus.  Mr  Piu- 
kerton  supposes  it  to  have  been  a  dupondius;  which  in- 
deed appears  to  be  the  case  from  the  donble  head.  This 
coin  is  of  copper,  and  still  wf  i^  an  oance,  notwith- 
atandiag  its  antiquity. 

tht  largest  imperial  copper  coin  was  the  sestertius,  Of  t£«  w. 
a  ^ece  worth  about  twopence  of  our  money.  Mr''*'**'*' 
Pinkertott  censnres  severely  the  opinion  of  ouier  me- 
Adlists,  all  of  whom  say  that  the  sestertius  was  of  sil. 
-T«r.  "  In  fact  (says  he),  it  kwoidd  be  as  rational  m 
any  antiquary,  a  thousand  years  hence,  to  ccntend 
that  the  halipcnny  and  farthing  are  of  silver,  because 
they  were  so  in  the  reign  of  Henry  VIII."  In  con- 
fimation  of  4iis  own  opinion,  he  quotes  the  following 
passage  from  Pliny  :  "  ITie  greatest  glory  of  brass  is 
now  due  to  the  Aiariao,  called  also  that  of  Cordova. 
This,  afler  the  Livtan,  most  absorbs  the  lapis  calarai- 
,iiaris,  and  imitates  the  goodness  of  native  orichalcum 
in  our  sestertii  and  dupondiarii,  the  ases  being  con- 
tented with  their  offn  copper."  Gronovius  coufesses 
that  he  does  not  know  what  to  make  of  this  passage, 
and  that  it  causes  him  hesitate  in  his  opinion.  tIm 
Livtan  mine  mentioned  here  by  Pliny,  is  supposed' to 
have  got  its  name  from  Livm  the  wife  of  Au^stus ; 
and  it  is  probable  that  the  pieces  marked  with  her 
portraits,  entitled  Justitia,  Salds,  Viktus,  &c.  were 
dupondii  from  this  very  mine,  the  metal  being  ex* 
ceedingly  fine,  and^of  the  kind  named  Corinthtan  bnut 
by  the  ancient  med^ists.  "  Perhaps  (says  Mr  Pinker- 
ton),  the  mine  received  its  name  from  this  very  cir- 
cumstance of  her  coins  being  struck  in  the  metal  taken 
from  it." 

No  change  took  place  in  the  Roman  coinage  from  CoiiMge 
the  time  that  the  as  fell  to  half  an  ounce  to  the  of  yellow 
days  of  Pliny :  but  Mr  Finkerton  observes,  that  be- 
fore  the  time  of  Julius  Ceesar  yellow  brass  began  to 
he  used,  and  was  always  looked  upon  to  be  double  the 
value  of  Cyprian  or  red  copper.  There  are  but  few 
coins  in  large  brass  immediately  before  Julius  C£Esar, 
or  even  belonging  to  that  emperor  'y  but  from  the  time 
of  Augustus  downward,  the  large  coins  are  all  found 
of  brass,  and  not  one  of  them  copper.  The  largest  of 
friiat  are  called  the  middle  size  are  all  of  yellow  hrassy 
and  the  next  size,  which  is  the  as,  and  weighs  half  an 
boncej  is  univerully  copper.  What  the  ancients  na- 
2  med 
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med  ofkha/cvmy  or  ivliat  we  cftll  ^vyw,  was  always 
looked  upon  to  be  grestfy  wjKrior  in  value  to  the  ses 
Cy  prium.  Procopius,  'Speaking  of  a  statue  of  Justinian, 
tells  us,  that  brass  infurtor  tn  colour  to  gold  is  almost 
equal  in  value  to  silver.  The  miotrs  of  native  brass 
■were  very  few  In  number,  and  were  owing  entirely  to 
the  singular  combinatioa  of  tapper  and  lapis  calainina- 
ris  in  the  bowels  of  the  earth,  which  very  seldom  oc- 
curs }  and  the  ancients  were  very  &r  from  being  well 
acquainted  with  the'  method'  of  conibining  tliese  two  bo- ' 
dies  artificially }  bo  that  yellow  brats  was  always  esteem- 
ed at  doable  tbe  value  of  cf^per  j  and  hence,  in  the 
aaoient  coinagca,  the  brass  and  o^par  pwcea  iren  kept 
aa  distinct  as  those  of  gold  and  silver. 

Mr  Pinkerton  challenges  to  himself  the  discovery 
that  the  imperial  sestHtius  was  of  brass  and  is  at  con- 
siderable pains  to  bring  jKoofs  of  it.  Besides  the  tes- 
timony of  Pliny,  which  of  itself  would  be  decisive, 
this  is  supported  by  the  strongest  collateral  evidence  of 
other  authors.  From  a  passage  in  Julius  Africanus, 
who  wrote  the  Imt^im,  or  Treatise  on  Meiiiciiie^  it  ap- 
pears that  the  nuramus,  or  sestertias,  weighed  an 
ounce,  and  of  consequence  that  it  cotild  not  be  silver 
but  brass;  and  all  the  large  imperial  Roman  coins 
wel^  an  ounce.  Wc  know  not  the  age  in  which  Ju- 
lius Africanus  lived ;  and  as  he  makes  the  denarins  to 
contain  i6  ases,  he  must  have  been  before  the  ^  of 
GalUenus,  whcai  it  had  ($0.  Gronovins  supposes  him 
te  have  been  the'  same  mentioned  by  Eusebius.  This 
anthw  Speaks  of  a  JuUns  Africanns  who  lived'  in  the 
time  of  Heliogabatni),  and  whom  Mr  Pinkerton  sup- 
poses to  have  been  the  same  widi  him  above  men- 
tioned. 

The  sestertius  underwent  no  chan^  till  the  time  of 
Alexander  Severus,  when  it  was  dimini^ied  by  one- 
third  of  its  weight.  Trajanon  Oeciua  was  the  first 
who  coined  double  sestertii,  or  quiiiarii,  of  brass  ;  but 
fnun  the  time  of  Trcbonianus  Gallus  to  that  of  Gral- 
lienus,  when  the  first  brass  ceases,  Uie  sestwtins  does 
not  weigh  above  the  third  part  of  an  ounce }  tbe  lar- 
ger coins  are  aixountcd  double  sestertii ;  and  after  the 
time  of  GalHenns  it  totally  vanislics.  In  the  times 
of  Vatnian  and  G^ienns  we  find  a  new  kind  of  coin- 
a^,  mentioned  by  the  name  of  denarii  eerix^  or  Philip- 
pStrrei.  Two  sizes  of  denarii  began  to  be  used  iii  iJut 
time  of  Caracalla ;  tbe  larger  of  six  sestertii,  or  24 
assaria;  the  smaller  of  four  sestertii,  or  16  assaria  as 
usual.  In  the  time  of  Pupienus,  the  latter  was  re- 
duced to  such  a  small  size  as  not  to  weigh  more  than 
36  grains  thongh  in  Caracalla^s  time  it  weighed  56. 
After  tbe  time  of  Gordian  III.  the  smaller  coin  fell 
into  disuse,  as  breeding  confusion.  The  lai^r  dena- 
rius of  six  sestertii,  though  diminislted  at  last  to  the 
sue  of  the  early  denarius,  stilt  retained  its  value  of  ux 
sestertii,  or  24  assaria.  The  PhiH^ns  terras  came  at 
length  in  place  of  the  sestertius.  It  was  also  called 
dettaritt* ;  fram  which  we  may  learn  not  only  "their 
size,  but  that  they  were  in  value  ten  assaria  as  the  first 
denarius.  In  the  reign  of  Dioclcsian,  the  place  of 
the  sestertius  was  supplied  by  the  Jhllt's^  that  emperor 
having  restored  the  silver  coin  to  its  purity,  and  like- 
wise given  this  form  to  the  copper  ;  but  it  would  seem 
that  this  restoration  of  the  coinage  only  took  place  to- 
wards the  end  of  hh  reign  ;  witencc  wc  hare  hut  few 
of  his  silver  coins,  and  sUll  firwcr  of  the  fjihtf  thou^ 
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the  denarii  terei  continue  quite  common  down  to  the  Ancient 
time  of  Constantino.  The  folHs  of  Dioclesiao  seems  Money, 
to  have  weighed  above  half  an  ounce  j  and  Mr  Pin-  '  v 
kerton  is  of  opinion,  that  Dioclesian  designed  this 
coin  to  supply  the  place  of  the  denarius  seruiis  j  which 
of  course  was  worth  ten  assorise,  and  six  of  them  went 
to  the  silver  denarius.  From  this  time  the  aitsarimft 
diminishes  to  the  size  of  30  grains  j  and  soon  after  the 
follis  speared,  the  denarius  aaeos  was  entirely  drop- 
ped, the  former  having  gradually  si^Ued  its  place. 
Some  mints  a^iear  to  have  retained  the '  use  of  the  de- 
narius longer  than  others }  and  in  some  the  change 
was  preceded,  and  gradually  brought  in,  by  washing 
the  ftdlis  with  nlver  or  Un,  as  the  denarius  had  for- 
merly been.  Pieces  of  this  kind  occur  in  the  times  of 
Dioclesian,  Maximian  I.  and  II.  and  Constantius  I. 
that  is,  for  about  ten  years  after  the  follis  made  its  ap- 
pearance. Some  countries,  however,  retaioed  the  de- 
narius sereus }  others  tbe  follis }  and  some  had  a  me- 
dium betwixt  the  two,  or  the  fbUis  washed  in  imita- 
tion of  the  denarius. 

Towards  the  end  of  the  reign  of  Constantino  I.  a\enrcoiir- 
new  ounwe  was  introduced  throughout  tho  whole  itgc  intm- 
enpire.    'nw  follis  coined  by  this  prince  was  of  half^''*^  >>r 
an  ounce  weight}  34  of  them  going  tn  the  ™i"i*'^-tine^'^ 
sis,  or  larger  silver  cain.   Hhe  word ^fillis  signifies  also 
a-  purse,  in  which  sense  we  sometimes  find  it  mentioii- 
ed  in  tbe  Byzantine  history.   Tbe  common  fi)ll!«  of 
Mlver,  iriien  it  ocours  by  itself,  means  a  purse  of  250 
mHtiarenses,  as  the  sesterttnm  was  350  denaiii  ^  and  by 
a  law  of  CoBStantine  I.  every  man  paid  to  the  state  a 
follis  or  purse  according  to  his  income.  I'he-  method  of 
counting  by  purses  continues  in  Turkey  to  this  day.  ^5 

The  dupondiuM  was  only  half  the  valuo  of  the  sester-Of  the  da< 
tins,  -or  about  one  penny  sterling;  and  before  theP*"*^""' 
yellow  brass  appeared  it  sccm%  to  have  been  struck  up- 
on coj^r,  and  double  the  size  of  the  as.  There  are 
some  of  this  coin,  struck  in  the  time  of  Julius  Caesar, 
in  yclhnv  bras^  weighing  half  an  ounce,  wiUi  a  head  of 
Venus  Victrix  upon  wie  side  *,  on  the  reverse,  a  female 
figure,  widi  serpents  lU  her  feet :  while  others  have  a 
Victory  <m  the  reverse,  with  Q.  Oppius  Yt.  •  Alter  the 
time  M  Augustus,  the  dupondios  was-  stnick  in  yriknr^ 
brass ;  which  Pliny  tells  us  was  also  the  case  in  his  time. 
Tho  word  dnpondtarios  seems  to  have  been  nsed  by 
Pliny,  and  adopted,  not  to  express  that  the  coin  was 
ditpondiuSf  but  that  it  was  of  dupondiary  value.  Nci-> 
thcr  was  the  former  word  confined  to  signify  double 
wci^t,  but  was  used  also  for  double  length  or  measure, 
as  in  the  instance  of  dupondtus  peg^  or  two  feet,  &c. 
In  the  imperial  times,  therefore,  dttpo/fdiua  was  used, 
not  to  signify  a  coin  of  double  the  weight  of  the  as,  but 
of  double  tbe  value.  It  was  one  of  the  most  common 
o£  the  Roman  coins  j  and  seems-  to  have  been  very 
common  even  in  Constantinople.  In  the  time  of  Jus- 
tinian, it  seems  there  was  a  cnstom  of  nicknaming 
young  students  of  the  law  'ift(jMMH&'/,  against  which  tlw 
onperer  made  a  law;  hut  it  is  not  known  ^diat  gave 
rise  to  the  name.  The  dupendins,  though  of  the  . 
same  size  with  the  as,  is  commonly  of  finer  wm-kman- 
ship,  tiie  metal  being  greatly  superior  in  valne.  '  It 
continues  to  be  of  yellow  brass,  as  well  as  the  sester- 
tius to  the  time  of  Gallicuus }  hut  the  as  is  always  in 
copper.  57 

'JThe  inmcrial  as,  or  asforiumj  was  n-oxth  only  a  or  the  os- 
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Iiairjpccny.  At  first  it  vrfirrlitil  Italf  an  otincc,  and 
was  always  oi'  copj>er  till  tlie  lime  of  Gallienus,  when 
it  Wd!4  made  of  bnus,  and  weighed  only  the  eighth  part 
of  an  ounce.  From  the  time  of  Gallicnus  to  that  of 
Diock'stan,  it  continued  to  diminish  still  more,  the  siu 
Iwing  then  twenty  to  an  ounce.  This  was  the  same 
with  the  lepta,  or  timalloat  coins  hut  the  wv^tm,  which 
weiiriied  only  ten  grains. 

The  parts  of  the  as  occur  but  seldom  :  which  may, 
indeed,  he-  well  expected,  considering  the  low  N'aluc  of 
it ;  though  there  stiil  occur  sonie  of  those  called  semis, 
triuns,  cjuadrans,  sextans,  and  uncia,  coined  in  the 
times  of  Nero  and  Domitian.  There  is  no  small  brass 
from  the  lime  of  Pertinax  to  that  of  Gallienus,  except- 
ing that  of  Trajanus  Decius)  but  in  the  time  of  Galli- 
enus  it  becomes  extremely  common ;  and  the  coins  of 
small  brass,  as  well  as  the  larger,  are  always  marked 
S.  C.  such  as  want  it  being  universally  accounted  for- 
geries }  and  were  plated  with  silver,  though  the  plating 
])e  now  worn  o£  The  small  pieces  struck  for  slaves 
during  the  time  of  the  saturnalia,  must  also  be  distin- 
guished  irom  the  parts  of  the  a£.  The  S.  C.  upon  tliese 
most  probably  signifies  SatuiTu'ConsuIlo,  and  were  struck 
in  ridicule  of  the  true  coins,  as  the  slaves  on  that  occa- 
sion had  evei-y  privilege  of  irony. 

The  sestertius  diminishes  from  Pertinax  to  Gallienus 
so  fast,  that  no  parts  of  the  as  are  stnick,  itself  being 
so  small.  Ti-ajnnus  Deciiis,  indeed,  coined  some  small 
pieces,  which  went  for  the  semis  of  the  time.  The 
small  brass  coins  under  Gallienus  were  railed  assaria, 
sixty  of  which  went  to  the  silver  denarius,  lltey  are 
about  the  size  of  the  denarius,  and  some  of  them  oc- 
cur of  the  coinage  of  Callus  and  bis  family,  of  half 
tluit  size,  which  appear  to  have  been  struck  during  the 
latter  part  of  his  reign,  when  the  assarium  was  dimi- 
nished to  a  still  smaller  size.  It  is  probable,  however, 
that  some  of  these  very  small  coins  had  been  struck  in 
all  ages  of  the  empire,  in  order  to  spatter  among  the 
people  on  solemn  occasions.  Mr  Piiikcrlon  is  of  opi- 
.nion  that  they  are  the  mtssiita,  though  most  other  me- 
dallists think  that  tliey  are  medallions.  '*  But  if  so 
(says  onr  author),  they  were  certainljf  called  tnisst'iiatJ 
non  mittendo  ;  for  it  would  be  odd  if  fine  medallions 
were  scattered  among  the  mob.  It  is  a  common  custom 
just  now  to  strike  counters  to  scatter  among  the  popu- 
lace on  such  occasions,  while  medals  we  given  to  peers 
of  the  kingdom }  and  wc  may  very  justly  reason  from 
analogy  on  thin  occasion." 

^  The  tuaarum  or  Ifpttm  of  the  Constantinopcditau  em- 
pire was,  as  we  have  already  ohse^^'ed,  one  of  the  small- 
est coins  Juiown  in  antiquity,  weighing  no  mwe  than 
20  grains  y  and  the  muntia  were  the  very  smallest  ivhich 
have  readied  onr  times,  being  only  one  half  of  the  for- 
mer. By  reason  of  their  extreme  sniallness,  they  ai-c 
very  scarce  }  but  Mr  Pijikerton  informs  us,  lliat  he  has 
in  his  possesion  a  fine  one  of  Thcodosiiia  II.  which  lias 
on  it  the  emperor's  head  in  profile.  Tlicodosius  P.  F. 
AV.  i  on  the  reverse  a  wreath,  having  in  the  centre 

VOT.  XX.  :  MULT.  XXX. 

T1ie  principal  coin  of  the  lower  empire  was  the  fol- 
lis,  which  was  divided  into  an  half  and  qiwrter,  named 
ifttv^tXtH  and  nrit^n  ;  that  tatter  of  which  is  tiliown 
by  Du  Gauge  to  have  been  a  small  brass  coin,  as  the 
other  is  supposed  to  have  been  by  Mr  Pinkerton. — 
J^esidos  these,  th^  follis  was  divided  into  eight  oboli,  16 
I 


assaria  or  lepta,  and  3a  noomia,  though  in  common  Ancient 
compntation  it  contained  40  of  these  last.    This  coin.  Cam. 
notwithstandinif  to  many  dtvisioos,  was  «f  no  more  va^  ^  v  ■  ■■ 
lue  than  a  halfpenny. 

Mr  Pinkerton  controverts  ui  ofunion,  common  among 
medallists,  that  the  largest  brass  coin  or  feUis  of  the  . 
lower  empire  had  40  small  coins,  expressed  by  the  let- 
ter M  Upon  it the  next  had  ^o,  expressed  by  the  let- 
ter A ;  the  half  by  the  letter  K  and  the  quarter  mark- 
ed I,  which  (wntained  only  10.  Mr  Pinkerton  informs 
us,  that  he  has  three  coins  of  Aoastasins,  all  marked  M 
in  large  j  one  of  them  weighs  more  than  half  an  ounce  } 
the  second  40  grains  less  j  and  the  third  of  160  grains, 
or  one-third  of  an  ounce  j  but  the  size  is  so  very  un- 
equal, that  the  last,  which  is  very  thick,  does  not  ap- 
pear above  half  the  size  of  the  first.  There  ate  pecea 
of  Justinian  wbic^  weigh  a  whole  ounce  }  but  t^  siza 
of  copper  was  increased  as  the  silver  became  scarcer  j ' 
and  the  value  of  the  cmna^  cannot  be  deduced  fiitmi  ~ 
the  weight  of  the  coins,  as  it  is  plain  that  onr  own  con- 
age  is  not  of  half  the  value  with  regard  to  the  metaL 
A  grc!i,t  number  of  medallions  were  struck  by  Coastan- 
tius  II.  but  there  is  no  other  copper  larger  than  the 
half  ounce,  excepting  that  of  Anastasius,  when  the  fol- 
lis began  to  be  struck  larger.  All  medallists  ullow  the 
ethers  to  be  medallions. 

The  metal  employed  in  these  very  small  coins, 
thou^  at  first  of  brass,  was  always  a  base  and  refuse 
kind  J  but  copper  is  generally  made  use  of  in  the  parts 
of  the  as  from  the  earliest  tiroes  to  the  latest }  umI  if 
lirass  be  sometimes  employed,  it  is. never  such  as  ap-  . 
pears  in  the  sestertii  and  dupondiarii,  which  is  very 
fine  and  beautiful,  but  only  the  refuse.  "  Yellow.hrass 
of  tlic  right  sort  (says  Air  Pinkerton),  seems  totally 
to  have  ceased  in  the  Boman  coinage  with  the  sester- 
tius, under  Gallienus,  though  a  few  small  coins  of 
very  bad  metal  appear  under  that  hue  as  late  as-Ju- 
liau  II."  9% 

Silver  was  coined  in  Home  only  as  late  as  the  485tfaHonuai 
year  of  the  city,  or  2C6  B.  C.  Varro  indeed  speaks  "Iwr. 
of  silver  having  been  coined  by  Servjua  Tullius,  and. 
the  libclla  having  been  once  in  silvery  but  Pliny's  au- 
thority must  be  accounted  of  more  weight  th.an  that 
of  diis  author,  as  he  mistakes  the  Ajt^k  of  Sicily  fw 
Roman  coins,  having  been  current  at  Borne  during 
the  time  of  the  first  Punic  war.  Even  Pliny,  accord-  . 
iog  to  our  author,  very  frequently  mistakes  with  regard 
to  matters .  much  antecedent  to  his  own  time  ;  and . 
among  the  modems  lie  criticises  severely  Erasmus  and 
Hume.  "  Erasmus  (says  he),  who  had  been  in  Eng- 
land for  some  time,  talks  of  leaden  money  being  used 
here.**  Not  evrn  a  leaden,  token  ivas  struck  in  the ' 
reign  of  Henry  VUI. ;  yet  Kis  authority  has  been  fol- 
lowed with  due  defc-rrnce  to  so  great  a  name  ;  for 
how  could  Erasmus,  who  must  have  seen  ihc  matter 
with  his  own  eyes,  asst  rt  a  tliii-ct  faUchood  ?  To  give 
a  later  instance  in  a  writer  of  reputation,  Mr  Hume, 
in  ^'ol.  \  I.  of  his  history,  has  these  words,  Jn  treating 
of  the  reign  of  James  I.  "  It  appears  that  copper 
halfpence  and  farthings  began  to  be  coined  in  this 
reign*  Ti-adesmt  n  hail  commonly  canied  on  their  re- 
tall  business  by  leadtu  tokens.  Tlic  smalt  sivcr  penny 
was  soon  lost ;  and  at  this  time  was  ncwhcre  to  bo 
fouml."  Cop|:er  halfpence  and  farlhings  were  not 
btruck  till  Chalks  11. 1672:  th»;re  were  small  tokens 
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A«c1e«it  for  fafttiiftffi  struck  in  eopper  l»f  James  I.  but  not  one 
M«mey.  for  the  faiUfpennyt  The-  sihrer  fivtbings  fas4  cewed 
witU  K^wanl  Vi.  but  the  silver  halfpeace  contiimed 
the  sol«  Qoins  till  Edwud  11.  It  wm  W  copper  t^teni 
tbat  small  'busing  earned  on.  lie  silter  penny 
WW  mveb-used  till  the-vnd  of  the  reign  of  Gtatgt  I..; 
mnct  io  fir  firom  being  aowbeK  te  be  fennd,  is  snpar- 
'•bnudnat  of  every  r«ign  since  thnt  period,  not  exo^- 
■ing  even  the  pretent  reign  of  Oeerge  III.  Fran  thtse 
InstMices  tbe^mder  may  jod^  how  strto||ely  writers  «f 
■nil  «gM  Uunder^  -v^eu'  treating  of  a  nibject>Df  -whiob 
-tbey  are  entirely  ignoMit^** 

The  fint  silvtf  de&SMi  cmned  nt  Romei  are  supposed 
-by  our  BUtfa<«  to  bave  been- those' wbioh  are  impressed 
with  the  Roma  {  aad'  he  inclines  to  aeaount  those  tbe 
-most-anokent  that  have  a 'double  denude  head  on  the 
me  ride,  afld  (m  the  Teverse  Jupiter  in  a  car,  with 
■Victwy  holding  the  reins,  and  the^vord  Rdua  indent- 
ed in  a  rude  and  ringatw  manner.    The  double  female 
.bead  ceoms  to-^deaote  Rome,  io  kmitation  of  ^  Janos 
then  upon  the  as.   There  ate  15  of  these  ,  in  the  cabi- 
jiet  «f  Dr  Hunter    one  of  the  largest  ^weighs  'pSj: 
^gnuns;.  and  thereat,  which  seen  to  be  oftba  greatest  an- 
tiquity, are  tif  vatiens  weights  batwixt  that  uid  84 } 
■the  smaller  and  more  modern  weig^  58  ar-M  grains'; 
bnt  Mr  Pinkerton  is  of  opinion,  th^  the  Urga  ones 
«m  uf-4lie  Tery  6nt  Bonuui  coinage,  aod  strode  dolring 
^4hat  iateral^f  iine' halarlxt  tha  coinage  of-the£nt 
■slvcr  denarius  nnd  the  as  of  tm  ooooes.   He  talcea 
tbe  iadentatioQ  of  tbe  word  RoMJi/  tube  a  mark  of  great 
antiqqity;  such  a  modei  bein^  scarcely  kmnra  any 
where  else, 'except' in  Catiloiiia,  Crotona,  and  other 
towns  of  Italy  ;  all  of  them  allowed  to  be  struck  at 
least  400  B.  C.  As  these  coins  are  not  donble<denarii, 
ihey  most  have  been  struck  prior  to  the  small  ones  5 
and  Neumann  has  '^iven  sn  acoount  of  -one  of  tbcin  re- 
coined  by  Tnjan,  in  which  the  indentation  vf  Roma  is 
carefully  preserved.    The  first  dcnsarius  was  in  vdiue 
10  uses,  when  the  as  weighed  three  onnces;  and  al- 
Janin^  5^  grains  at  a  meunnr  far  one  aS  these  lat^ 
•denani,  tbe  pn^Mntion  of  «^iper  to  silver  must  have 
been  as  x  to  i4o:'<but  when  the  ss  ^feU  to  ime  ounoe, 
4be  proportion  was-as.  i  tv  So  }  when  it  fell  to  half  an 
wnce,.  snthlit  iff'ases'irent  to  thtf^denarins,  the  pro- 
portion <nwaB<X(la  64,  at  whidiit-Tefluined.  Co|^er 
with  ue^  n- ooiMge,.ia  'io  riiveras  onotb  40J- but  in 
jwtoid  nine  as  I  to'72^ 

.  At  Rome  the  denarias  was  worth  8d.  y  the  ^uiaarr- 
.n9.4d, ;  and  the  sestatins,  whether  silver  or  brass,  2d. 
Tbe  idenuius  is  the- coin  from  ivAkfa  bur  penny  is  dc- 
•rived,  and  was  the.  chief  silver  coin  .in -Rome  for 
-600  years.  According  to  Celsas,  seven  denarii  went 
to  the  Romam  ounce,  whidi^in  anetals  did  not  exceed 
430  grains ;  but  as  all  tbe  denarii,  hitherto  •  met  with 
wei^  at  a  medinm  boly^  60  vains,  this  would  seem 
to  make  the  Roman  ounce  «aly  420  gratna ;  thonrii 
fohmfB  ffais  deficiency  nucy  be  accounted  for  from  the 
mavnidnUe  waste  of  metsl  even  in  the  best  preserved 
«lf  tbc•e^^Sa8.  Acomding  to  this  proportioD  tbe '  R»> 
laan  pownd  contaiuBd  84  denarii  (  but  in  tide  then 
was  a  Tecy  ooMidesaUe  axodu  )  •  fi»  na  fewer  tlMB- loo 
4aiuii  went  to  the  Boeiu  pomd.'  Tbe  Gree^ 
oance  upean  toiwre  been-oonsideniU^  largtr  than 
that  of  Rome,  containing  about  528  grains;  yet  not- 
withstanding Ibis  apparentlr  f^t^dds,  -the  difference 
in  the  coins  so  nnaH.  unit  the  deck  moBey  went 
VDt.XIILPartI.  + 
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-onnrent  in  Rome*  and  the  Roman  in  Greece.  TTjc 
denarius  at  first  went  for-io  ases,  and  was  marked  X  : 
■ft  was  afterwards  raised  to  16;  which  MrPinkeiton  ' 

■  supposes -to  liave  been  about  175  B.  C  Seme  an 
met  widi  bearing  tbe  number  XVI.  nay,  widi  every 
•number  np  to  CCCCLXXVI.  These  fai^  nmnheis 
are  uuppeetd  to-^have  bem  nuat^mcks*^  aome  kind 
or  ethen  After  being  raised  to  x6  aaes,  it  continu- 
ed at  the  same  value  till  the  time  of  Galliems;  lo 
Chat  till  that  time  we  are  to  look  n^  its  constitDeBt 
.parts  to  be  x6  ases  at  assarin,  «ght  dopondii,  four 
brass  sestertii,  and  two  silver  ^naiii.  Under  the 
-emperor  Sevems,  however,  or  bis  successor  Caracalla, 
'denatii  were  struck  of  two  rites,  one  of  them  -a  third 

■  beaWer  then  the 'Common}  whioh  we  must  of  cense 
qnenoe  suppose  to  have  borne  a  third  more  <value;  Thii 
large  piece  rttained  the  name  of  orj^aAw,  and  ar^en- 
ieus  PhiUpptu^ot  (he  "  silver  Fhdip)**  -the  name- of 
Philip  having  become  common  to  almost  every  icoin.  Tbe 
■common  denarii  now  began  to  be  .termed  mkmti  and 
argenH  Binl^i  minutt^  &c  to  express  their  hesng 
amallerthan-Uie  rest.  Some  have  una^ined ^at  the 
large  deuuii  were  of  the  same  value  with  tbe  small, 
■'only  of  worse  iaietal ;  but  Mr  FkikeitMi  nbserves^  dmt 
among  the  few  .i^ch  have  any' difiinreace  of^mctid, 
Hhe  smallest  aie  always  ifae-nwrst.  The  first  mention 
'lof  the  mnndtu  in  tbe  time  of  Alexander  Sevcma,  who 
Traced  ikt  prixie  frf^wnrk  from  ei^t  minuti  at  Rome 
to  two  and  to  one.  iThe  nn'mrlm  ar^utent  of  that  age 
-was  about  40  grains ;  and  firom  Uie  badness  the 
metal  was  not  worth  above  4d.  our  money.  Ihtn 
the  price  of  meat  was  by  tlus  prince  reduced  mt  to  8d. 
'and  then  to  4d. 

According  to  21ozimiis:and  other  writers,  the  pu-Rntontioa 
Ttty  of  the  ^Roman  vain  -was  restored  by  Aurelian:  of  the  pa- 
iint  Mr  Pinkerton  controVertJ!  this  opinion ;  thinking  j^'^^J^*^ 
fit  more  probable,  that  he  only  made  ^e  attempt  with-^^jju^ 
nut  sttccess  \  or. that  his  refonnation  mig^  he  entirely 
oonfined  to  ^Id,  00  which  there  4S  an  evident  chan^ 
Wter  the  time  of  this  emperor.  His  successor  Taci- 
tus is  said  to  have  allowed  no  brass  to  be  mixed  with 
silver  upon  aiqr  aocoont;  yet-  the  few  coins  of  this 
lemperor  are  veiy  mu^  alioyed.  We  are  certain, 
however,  t^  the  emperor  fiioelesiaa  restored  tbe  aik 
vrr  to  its  ancient  parity  {•  tbe  -Aaawti  stnck  la  his 
•reign  being  very  small  indeed,  hot- of  as  fine  silverao 
the  'most  encient  ceuis  1^  Uie  empire.  After  Gor* 
.diaa  HI.  the  soull  denarius  entirely  vani«hed,  while 
-the  large  xna  was  so  much  dimtnislied,  tbat  it  resem- 
bled the  xusnuffw,  or  small -one  of  -  Caracalla,  in  size. 
'Gallienos  mtrodnoed  the  dlefwrirtem  instead  ef  the  sr#- 
teriu.  The  argenteus^  thou^  reduced  more  than  imc- 
4hird  in  sixe,-contoined  six  denarii  screi,  the  old  stand- 
ard of  sestertii.  According  to  the  writers  of  Uiis  pe- 
riod, and  seme  time  Afterrrards,  the  denarius  or  argei^ 
4eu8  etntained  60  asBariaj-wheiice  it  follows,  that  eadi 
•denarius  sareiishad  104  aad  from  this  it  probably  had 
its  name.  "Tbe  assaria  are  ^  tbe  size  of  the  argentei 
«lnady  mentioned }  and  show  the  copper  to  have  re* 
tauMd.neariyita  (dd-pmportioa  of  Talueto  the  ulrei^ 
m.'!  tote.  ^66 

Alargsr  silver  eoia  was  introduced  hy  Cmstaa- Rdbma- 
tine  I.  who  acooanaodated  tbe  aew  a»n^  to  tlw*^*'^ 
pound  of  gold  in  such  a  maaner,  that  loOo  o£  tbe  fbi^g^g™^ 
jaer  in  tak  were  equal  to  the  lattar  m  ralae;  so  that  ^j,^ 
thit  new  pieee  from  thence  obtained  the  name  of  tbe 
U  m^iiartnm 
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miUiatensi$  or  "  tbouBander."  Its  ina|^t  at  a  Bwdi- 
um  is  70  gniiis,  or  to  the  j^und  of  nIver :  but  Mr 
Fiolua^on  is  of  otnaun,  that  xt  might  have  contained 
72  grains,  of  nhicb  tire  have  now  perished  by  the 
.softMss  of  thenlver^  that  the  poond  contauied^a  \  or 
.that  two  of  die  number.im^t  he  aUowed  for  eeuage  \ 
while  the  alloj  alone  would  pay  for  coinbg  gv^d. 
The  code  saySf  ^bat  60  went'  to  the  poond ;  but  the 
.numbers  of  Uiis  are  quite  corrupt.  Tki^m^tarennM  -vas 
worth  about  a  ahiUiog  sterHng.  The  argentei  or  de- 
narii, however,  were  still  the  most  cooimou  currency  j 
and  havihg  beon  originally  rated  4t  100  to  tlK 
.pound  of  silver  in  tale,  they  from  thence  began  to  he 
.called  cMtestbno/lM,  or  buodreders."  Those  .of.  Con- 
fltvtti'M'  I.  and  II.  Ginstans,  and  Gonstantins,  woi^ 
£pom  $0  grain84lowato40  those  of  JuUan  and  Jovian, 
-from  40  to'  30  \  and  of  the  snccceding  emperon  from 
-that  Ume  to  Justinian,  fr«m  30  to  30.  Under  Hem- 
'dius  they  ceased  entirely;  and  from  Jostiniaa  to  tbdir 
total  .abolition,  bad  been  hraufat  dowa  from  X5  4o 
10  grsuH.  A  Uke  deaease  01 wei^t  took  plaee  in 
■dw  ouUiaKiisis^  those  of  Constantino  aad  GeBstaas 
.heii^  above  70  grains  in  weij^t }  those  of  Areadios 
not  above  .60 }  and  the  nultiannsis  of  Jostinian  not 
.more  than  30  grains )  but,  from  the  weight  of  thoae 
in  Dr  Huuter^s  cabinet,  Mr  Finkeiton  deduces  the 
imediom  to  have  been  exactly  701V  graiu*  These 
coins  were  ^so  called  vtajarnut. 

The  -smaller  silver  coins  of  Rome  were,  i.  The  cvtr- 
maruiSf  at  first  called  vtc<orui<tw,  from  the  image  of  Vic- 
toiy  on  its  reverse;  and  which  it  continued  to  bear 
frmn  fint  to  last.  Its  original  valoe  was  five  ases,  hot 
it  was  afterwards  raised  to  eight,  when  tbe  value  of  the 
denarius  increased  to  16.  Accordiogtto  Pliny,  it  was 
first  coined  in  ooDseqncnee  of  the  ilnr  CVbAa,  abotit 
dw  5a5th  Tear  9S  Bonie.  Some 'are  of  opinion,  that 
it  was  caUed  mi^mm  nader  the  Constantinopi^tan 
•o^m,  beoanie  it  was  worth  a  MfMMf  «f  gold,  144 
of  lAidh  went  to  the  oance :  hot  tbis  is  dmied  by  Mr 
FiukertoB,  bceausc,  at  tbe  time  that  tbe  word  m^ut 
first  i^pears  in  bistsry,  the  denarios  did  not  weigh 
above  30  grains  ;  and  of  consequence,  as  25  must  have 

ri  to  the  gold  BoUdus,  of  which  there  were  six  in 
ounce,  130  denarii  must  have  gone  to  the  ounce 
of  gold.  He  is  there{(u%  of  opinion,  that  the  word 
Miynw,  was  only  another  name  for  the  denarius  when 
mueh  reduced  in  sine;  probably  owing  to  the  great 
scarcity  of  silver  in  Constantinople,  though  in  the  same 
city  these  was  plenty  of  gold ;  and  of  conseqnsncc,  the 
aoUdns  was  oorsr  diouaiAed.  "  For  Afootes- 
Allien  (says  ow  antbor)  has  welt  obsorved,  that  gold 
must  be  common  w^ne  rilver  is  rare.  Hence  gold 
was  the  ooounon  regnlatioa  of  accooats  in  the  Eastern 
oflppiv^**  Hie  IbHMMsaat  wUh  in  ancient  anthofs, 
•oeardiag  to  Mr  Mnkeiton,  was  -nardy  an  impn^er 
name^  fiw  tbe  miBiamuui  tAan,  on  aeconnt  of  the 
ocamty  ^  rilvnr,  dw  dettriop  was  redooed,  and  no 
anlUarensoB  coined :  so  that  the  current  milliaiciists  of 
farmn  rugns  bf^pened  to  be  double  to  tbe  denarios 
.or  centemonalis.  Tbe  qoinfUHis  diminishes  in  uae 
alon^  with  the  other  coins  those  of  Augustas  weir- 
ing 30  grains,  1^  Severua  25,  of  CoiMtantlne  L 
20,  «f  Justinian  12,  and  of  Hera<dius  only  5.  A 
new  silver  coinage  seems  to  have  taken  place  after  the 
imjs  of  Ibia  emperor)  as  the  little  we  thea  OMOt  with, 
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•Mtk  in  the  bast  eabinats  acaroe  taeeedsndoMo  of  Anckst 
coins,  ooasists  ovtitely  9£  lafge  lushapefy  ^eoes  of  Heacr- 
coacaenetiU*  ^    •  -  ' 

3.  l^e-ooasolar  deoariin  Jwd  alio  four  rilver  sestertii,  nir^xuvt 
till  the  as  frU  to  h«lf  a»  ott»ce,  jrkea  it.  was  tboog^thedena. 
proper  toicoin  tbe  sestertins  in  -brass,  as  it  oontinu«dzin. 
-to  be  ever  afterwards.  "  The  very  last  silver  sester- 
tius (savs  Mr  Finluoton)  which  appeals,  is  one  with  «. 
head  of  Mercary,  and  H.  S.  y  on  the  revesse  a  caducous 
.p.  Ai;pvu.i¥S}  who  appears  to  be  the  p.  S£PViXivs 
'MAO£R  of  the  denarii  of  Julias  .C«e$ar.  If  so,  as  is 
most  probable,  tbe  sestertius  wifui  coined  in  silver  down 
.  to  Augustus }  and  it  is  of  cowse  not  to  be  expected 
that  ^y  of  bnuB  can  «ppe«r  -tijl.  Augvatqs,  under 
when  tiiey  are  actually' %i^le  qonfnpa.  I  barve  i^ 
deed  seen  no  coin  i«rfni»i  ^Ud  be.  a  coMNlsr  btam  so- 
stortifw ;  and  tboo^  we  have  ,«ovtaialy  brass  dupondii 
of  Caesar,  ytt  it  is  neasonable  to  infer,  that  the  Iwass 
acrtertins  wns  fir«t  coued  by  Aocustus.  Not  one  silver 
imiUhMiimff»t»:4Hmg  «o  wiole  ioiperial  p«rio4» 
yet  we  know  that  the  sesteriius  was  the  most  consmso 

all  ailw  Gsins.  The  comil^r  aeatettii  of  ailv«r, 
maikod  H.  8.  a»  not  oacottiuoii,  not  tbe  qoinarii ; 
bat  tbe  latter  aio-  very  /toaree  of  sil  the  ov^rom,  H 
.we  axcept  one  instance,  tbe  a»ia  jlnkpta  oi  Ao- 
.gustus.  *9 

"  The  Boman  gfiAd  cotoage  sniB  stili  later  than  thatReBw 
of  silver.  Flioy  tells  us,  that  '*g»ld  was  coioed 
years  after  silver,  i  and  the  scruple  went  for  60  s»teF- 
ces.  It  was  afterwards  thoogbt  proper  to  coin  40 
pieces  out  of  the  ponnd  of  gold.  And  our  princes 
nave  by  deorees  diminished  their  weight  to  45  in  the 
poond."  Hiis  account  .is  confinned  by  the  faeces 
wbiiA  stiU  remain ;  for  wo  have  that  vary  coin  wetgb- 
ing  a  scruple,  which  went  for  20  sestoBoes.  On  one 
side  is  the  hcmd  of  Mara,  aad  on  the  other  an  eagle  j 
and  it  is  mariied  xx.  We  have  another  coin  itf  the 
■ama  kind,  hut  donble,  aadtod  xxu  $  and  ka  triple^  * 
aaariced  4^  0r  60;  the  4*  heing  tbe  old  nonoxal 
character  foK  50.  Mr  Fidkcrfeoo,  dm  disomrerer  of 
this,  treats  odier  medallisti  with  great  asperity.  Sa<- 
vot  and  Havdouin  are  mentioned  by  name }  tl»  buta- 
(he  says)  is  **  ignorant  of  common  sense}"  ^d  nei- 
^r  he  nor  Savot  could  explain  it  hot  by  i»iding 
backward}  putting  the  ^for  tbe  Roman  V,MdthnsmBk- 
ing  it  XV.  Other  neadings  have  been  given  hy  tfsri- 
ous  medallists,  but  none  have^t  npon  tbe  true  one 
exceptmg  our  anther,  thoogh  die  coin  itself  led  to  it } 
being  just  three  times  tbe  weight  of  diat  marked  xx. 
We  have  likewiso'balf  tlw  langest  oain,  ndiicb  is  merit- 
ed XXX,  and  whi<^  weighs  So  grains  }  die  «»n»1)fw4  ia 
only  17^  }  tbe  juooc  wcif^  54  ;  and  the  lz  or 
diadima  5>  There  is  also  the  jSdwehm  rf  to  coi»p 
nge,  of  106  ftaaaa. 

ilw  aHm,.«r  lloman  gold  oains,  ware  at  fiiM  48  m  Aopooat  ef 
dfo  ponnd}  but  they  were  afterward  diminidied  iatbeasBeL 
nwubcr  to  40,  oiaing  to  an  augmeatatian  in  Ae  Fe^jbt 
of  each  coin.  In  the  time  of  mdia,  the  aureus  we^b-. 
cd-nolcM  than  from  164  to  i6&gEains,  and  there  weac 
tally  30  in  the  pound }  bnt  such  coofiirion  in  the 
coinage  was  introduced  by  tbat  eoogooroTj  that  no 
penon  could  know  exactly  what  be  was  worth.  TiU 
thts  time  Ao  anseos  seems  to  have  ooatinwd  of  the 
nlue  of  30  silver  denacii,  about  one  pound  steriing  ; 
ftc  about  chat  dase  it  was  cnkpged  a  wialo  third, 
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M«—y.  _  dettarifa  B«t  aflef  9^lU  fattd  tAken  AAaas^md  Ilia 
■  ' atto miMl  otanaiDn  rf  Gtww  b*eam«  objeeb  of  timta^ 
thn  to  tiM  ItoteUit;(bb'itMBftllte4oiiitliB  ponn4i 
wttbuUf  wheH  SflU  liftd  aUioited  hia  dioUtanhifi 
b«iilg  iediifced  MU  W  the  «eile  of  the  Gnek 
XCMtft  it  iMMted  for  V>  doMuti,  as  ttw  Utter  AiiSat 
Mi  mmuf  irtuekuMSf  Mnr  in  carreacy  13s.  4<L  tten- 
liog.   **  This  Mt  Ptnkerton)  is  the  awM  pro» 

bable,  hecaow  we  kiKi#  froiri  •■  Suetoftiofl,  that  tba 
great  Csraar  Woo|<Ht  fr«m  Gwil  M  nhibh'  gM;  that  it 
Hid  far  ntiH  timefe  its  weight  of  ailTer :  bnt  tbe  OaHia 
gold  wai  of  a  wtw  h^M  sort." 

In  the  time  of  Clanditej  the  aureiih  was  valued  at 
103  96st^i,  dr  25  ^vef  dinlirii,  at  which  it  conti- 
nued till  the  time  <^  IfetiogalMititt,  when  k  felt  to  about 
(>2  grains  at  a  mfidinHt,  or  roea  iw  mtmber  to  55  in  tho 
petoid.  In  &e  reigit  of  Philip,  dining  wbiwthe  city^ 
cemj^tMl  its  tbourandtli  jre«r,  the  auroai  was  coined 
9t.  two  or  Uvee  siEOh  Theut  are  impnesed  with  a 
heiul-1^  Rome  «a  one  1Mb,  m4  Taiieus  figidw  oatho 
other ;  htit  Oe  itforiQAMship  ia  M  md^  tMC  tiMrf  are 
•ttplMNt  U  htfM  bisMf  rtMck  m  soifie  of  the  Mrnvn- 
eivilice^  jrtWrioCits  of  Hm  eMpire.  TIm  pnctior  of 
hanDB*  diSsreat  goM  coins,  faoweforf  coMiAoed  iiodai 
Vatenan,  Odtienus,  «*d  his  snocesaora.  In  the  time 
of  Galtioius,  ihtj  were  of  30, 65,  and  from  86  to  93 
graias*,  the  doubkr  atjrei  bdog  from  172  tv  x8^ 
eruBfl ;  hot  the  anrem  pi<ipnly  ao  called  waa  froin 
to  93  }  those  of  30  ^oA  31  being  die  trt'tntea  aarei 
of  the  Historut  AugmM  Ser^1ore$i  while  the  larger, 
from  6fl  to  65:,  are  to  be  accounted  dooble  trienteSf 
and  were  pe^pa  called  mkniti  atira.  Hie  value  of 
these  diff^nt  sizes  of  aorel  is  not  known. 
4hmtkn  Antelian  made  some  alteration  in  the  ooiii  ii 

m  tkt  goU  certain }  but  Mr  Pinkerton  suppoaes  it  to  hftve  beeft 
eiia  aiado  oiAj  m  the  goM ;  because  under  him  and  hn  sneoesBof 
^^■■^  PralMn,  dw  conunos  ailreut  was  of  100  ff*iBs,  a  slxe 
^  confined  to  those  emperors :  dmre  are  lOuwise  halve* 
of  abent  50  grains;  and  doable  auvi,  ceamwnty  of 
very  Soe  w^maa^ip,  of  upwards  300  grains. 
In  the  time  of  Gallieiius,  the  precious  metnl  was  M 
commeti,  tbift  this  emperor  vied  in  magnificenco  with 
Nero  and  Heliogabtlus.  AoretiaQ,  who  {dnndered  the 
rirfi  city  of  Palmyra,  and  thrs  became  master  of  tho 
treMores  of  the  cAst,  obtained  sneh  a  ^foaion  of  gold^ 
that  ht  looked  uperi  it  to  be  produced  by  nature  in 
gmtter  plenty  than'  snVeT.  It  is  nmarkable  that  du^ 
lin^  tUs  emperor^fl  rei^  there  was  a  rebellion  among 
flHmcy'  coiners,  which  oonid  not  be  quelled  hot  by 
Ae  desfmetion  of  se<M^  thousands ;  wlucfa  Mr  Pin^ 
iMtott  aseribes  to  hu  having  arda<ed  the  gold  to 
he  restored  to  its  former  size,  bnt  to  co  for  no  mora 
lAvtr  dum  it  fa-meriy  did.  **  80  very  little-  silver  (says 
he)  ocmsfs  of  this  period,  Ant  it  is  jAiin  iM  dten^ 
tion  in  the*  rilv«r  pfodeeed  Ae  war  with  Ae  mnl 
ney«rt;  **><l  il>  the  brass  he  made  no  changevor  if 
he  had,  it  were  strange  that  sncA  oonunottens  should 
arise  abobt  so  tiring  a  metel.  Bnt  if,  oa  appeara  (urn 
die  coins,  be  order^  the  aureus,  whidi  had  &llen  4i 
80  gnuns,  to  be  raiaed  to  about  100,  it  is  nd  wonder 
that  the  corttractoH  shontd  be  in  an  uprtmr  ^  fir  A 
idtole  quarter  of  their  coinago,  amonntine  as  woold 
ueen,-  to  all  thrir  profits,  was  lost.  Anrefiaa  jndgei^ 
that  -when  he  finrnd  gold  so  comom  in  Ae  onat,  k 


A   L   &  155 

M.  eqiiidly  an  in  the  wtet ;  nad  Ait  t!ie  niotey^  Andent 
sniat  lutve  undo  a  nuot  oKori^nt  profit ;  hot  bis  ideas  ^  Moaay.  ^ 
on  thia  sttlyeiet  won  partial  attd  vyiNt)  and  after  his'     ■  ' 
short  reign;  which  did  not  nkeeed  five  nmidia  alter 
Ae  aheration,  the  g^  ntamed  to  its  fiMTUwr  coone  ) 
thouglr  a  b#  Mens  oooup  of  AskIimA  standknl^ 
atnwk,  aa  would  osam,  ni  the  oomnencemeat  of  tka 
remi  of  ftobda  hia  ancceaaor.  . 

FrfeB  Aia  ti*ie  to  that  of  Constaatine  L  the  aureus 
waggled  betwieen  70  and  80  grains ;  but  in  his  reign 
it  was  changed  for  the  solidba,  of  which  six  went  to 
the  ounce  of  gold,  which  went  fat  x^  milUarenses,  and 
25  denArit  as  before ;  Ae  value  of  silver  being  now  to 
gold  as  14  to  1.  This  new  coin  continued  of  the 
same  valuo  to  Ae  final  downfidl  of  Ae  Constantiaopai- 
Ii<an  eippiro }  gold  htaag  alwajra  very  plentiful  in  that 
cihr,  tbn^  silver  became  more  and  more  searce^  TW 
sofiilus  was  woirA  las.  oferUng.  Hen  again  our  au.- 
Aor  most  severtlycriticiaes  Mi  Clarice  and  Mr  H^eti 
the  fiinner  (he  says)  wiA  respect  to  dw  valon  of  goll 
iu  the  dne  of  Constnattne  I.  **  has  left  all  his  seu^ 
behind  hiob  In  page  ^J,  ha-  absurdly  aaaecta,  that 
ao  ifeoarii  w«at  to  Ae  solalua  ht  the  time  .of  Thboe 
doMU  I.  and  proeeeds  wiA  Aas  dqdoiafale  orw  p^. 
Ae«nd.of  Us  wwk.  Hs  An  tolls  us,  that  only  14 
denarii  went  to  Ae  aelidus  under  Constantine  L,"  &c!- 
To  Mr  Baper,  however,  he  is  &  litde  mon  merdftd^ 
as  he  owns,  that  "  though  he  (Mr  Ri^)  hasstraane^ 

tconfoonded  the  milliaiaiais  wiA  the  denarius,  be  ' 
yet  kept  common  sense  for  his  guide.**  Mr  Piq- 
kerton,  iadoed,  argues  wiA  great  probabili^,  that 
had  any  change  in  the  coinage  taken  plane  between 
the  time  of  Conatantino  and  Theodosius  I.  that  is,  in 
less  Aan  50  ^ars,  die  laws  of  Aat  period,  <(dudi  are 
aU  in  tho  Theodoaian  code,  must  have  noticed  it.** 
T»  this  and  other  arguments  opoo  the  subject,  Mr 
Pinkerton  adda  the  following  observatiso  upon  tlw  var< 
hie  of  gold  and  silver :  As  a  state  advances  to  ila 
liMfati  gold  ineveasesinvalaejwid  as  astatodcclinea» 
it  decraaaes,  nrovidiag  dm  metali  are  kept  on  a  par  aa 
to  gorily.  Henoe  w«  may  argue,  that  g^.  decnaaod 
in  its  reladen  to  silver  pechi^  four  vr  five  ceaturiea, 
finrniAed  most  European  kingdoma  sriA  gold  in  coin, 
whidi  oAerwiae  woidd,  fnmt  Aeir  want  of  arts  and 
of  latBrconrae  wiA  the '  east,  Aen  Ae  grand  seminaiy 
of  that  metal,  have  almost  been  ignorant  of  lAat  gold 
was.  These  gold  corns  were  called  Beiumtt  -in  Eu- 
rope, because  sent  from  Byzantium  or  Constantinople  ; 

wore  jodndt  of  the  <dd  aeale,  aix  to  the  ounce.  Ik 
Byzanthw  writers,  the  s<didus  ia  also  called  noniuaMk 
or  "  Ae  coin;"  eramnos,  because  of  gM^  hjpcrftrot, 
from  its  beiiv  remied  wiA  fire,  or  from  its  ben^  of 
bright  gold  ftiniii^  like  fire.  The  taliJt  also^  aa  thn 
onm'  flmas^,  meeivnd  aamss  from  the  princes  wbaso 
portraiti  they  bore  as  MicAalmU\  Manmelati.  Sblu&via 
a  tnm  used  abo  for  tho  anmis  InrApuleiua,  who  lived 
ia  dm  toao  of  Antonana  the  nilooopbor  \  nay,  a* 
early  as  the  pneteriaa  edicts  of  -  the  time  ^  Trajaoi 
It  -was-then«a  distinction  from  .the  aemiaus  or  half.  In 
the  tinle  of  Valeriao,  when  aurei  of  difierent  aiua  had 
hem  intnidnced,  it  became  necessary  to  diatinguiA  tho 
particular  aurei  meant.  Hence  in<  tho  Imperial  -Bo- . 
scvipts,  piddished  by  the  Hi$iDrut  Aatf^ui^.  .Ser^Montut 
Valerian  uses  the  term  Pk^^pwufittriv^^utf  fin-  tho 
ODBUBdn  aanL    Aureliaa  aaes  the  same  tain  aariBS 
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.  AHiwt  PJUIy^'i  ftr  th«  taiei  wIuoIf  he  had  mtned  to  timr 
.  axe  ID  snne  degree.   GalUewu  wcs  Mm*  faktiam 

*     '  for  hii  &ther^s  coins.   Aurei  Antom'tmm  we  tikovife 
pat  bj  Valerian  for  coiiu  of  the  taxiy  Antonini,  of 
sapenor  standard  to  any  tbcn  ued. 
IMviaoo  of    In  tfae  first  gtdd  cemace  at  Some  tfae  aareoB  was 
tbeiucBiL.JiTided  into  four  parti :  toe  semissis  of  60  sestertii-; 

tbe  tiemissis  or  third,  of  40 ;  the  fourth,  the  name  of 
nhich  is  not  roentioneil,  of  30  j.and  tfae  scrapalnm  of 
20.    But  in  a  short  time  all  of  these  Wl  into  disuse, 
except  the  semissis  er  fadlf,  which  n  extremelj  scarce  ; 
w  that  it  is  probable  that  few  have  been  stmck.  It 
u  an  erroneous  (pinion  (according  to  Mr  Finkerton), 
that  the  semtBOS  was  caHed  a  dmoriif  aureus.  The 
wrens  itself  indeed  had  this  naake  j  hot  the  name  4^ 
fKMonW  is  applied  todie  senisaia  mth  gieater  pmivie- 
tj  than  the  former.    Trientet,  or  tremisses  of  gold, 
are  feond  of  Valerian  and  his  son  GalUemiSyand  weigh 
about  30  grains.   These  of  Sakmina  the  wife  of  Gal- 
lienos  weigh  33  grains.    Under  the  Constantinopo- 
Ittan  empire,  tremisses  aeain  made  their  appearance  ; 
and  from  tbe  time  of  Valentinian  downinrds,  the 
thirds  are  tbe  most  common  kinds  of  g^^d,  being  worth 
about  48.  sterli^.    Hw  semissis  is  ukewise  mention- 
ed, bat  none  occur  earli^  than  the  time  of  BasHisens. 
■Tbe  gold  treniissis  was  the  pattern  of  the  French  and 
Spanish  gold  <^ins  ;  as  tfae  silver  denarius,  in  its  dimi- 
<j$      nished  state,  was  of  the  Gothic  and  Saxon  pemy. 
Account  of     V^e  shall  close  this  account  of  the  Roman  money 
mrtbodor^^  some  remarks  concerning  the  mint,  and  method 
.wj^-j     ni  Gfnnage.   This  at  first  seems  to  bam  been  under 
the  ^FBCtien  of  the  qmestw.    Abont  the  time  that 
mIto'  was  fint  coised  in  Rome,  viz.  about  266  B.  C. 
the  trAmvHmonetales  were  created.  They  were  at  first 
of  senatorial  rank,  but  were  by  Aogostus  chosen  from 
ammg  the  eqoestrian  ;  and  the  title  of  trnmvv^  was 
continued  till  after  the  time  of  Caracalla  }  but  under 
'  Aurelian  there  was  pTobd]^y  but  ono  master  of  the 
mint,  chlled  rationalis;  and  Mr  Finkerton  is  of  opi- 
nion that  the  change  took  place  under  Gallienus.  He 
seems  also  to  have  permitted  the  provincial  cities  to 
coin  gold  and  silver,  aawell  as  to  have  altered  the  form 
of  the  mints  in  the  capital,  and  to  have  ordered  them 
all  to  strike  money  with  Latin  legends,  and  of  the 
same  forms }  as  in  bis  time  we  first  meet  with  coins 
^th  mint  marks  of  cities  and  offices.    The  violent  in- 
nrrection  which  took  in  his  reign  has  ah«ady 

been  menticmed,  as  well  as  its  prohable  cause  >  and  Mr 
<%bbott  has  shown,  that  tbe  oonoeded  cncmiea  of  Av- 
relian  took  snch  adTantage  of  this  insunecUan,  that  it 
cost  7000  of  his  best  troops  before  it  conld  he  quelled. 
About  tlus  time  the  pncurator  nvmettt  seems  to  have 
Mcceeded  the  mUtmali*  as  director  of  tbe  mint.  I* 
the  colonies,  the  direction  of  tbe  mint  seems  to  hava 
been  given  to  the  decemviri,  whose  names  frequently 
occur  in  colmual  ccuob;  "  «4iich  (says  Mr  Pinkertoo), 
thoagh  genially  of  rode  invention,  and  ruder  execn- 
^twx,  are  yet  often  interesting  and  important.** 

'Ilie  engraving  of  the  ancient  dies  nsed  in  coau^[e 
was  a  WOK  of  madi  geoias  and  labour  \  and  at  Roma 
Crreek  aitiste  were  generally  employed  in  it }  Imt  it 
has  been  thou^t  a  matter  vt  great  surprise,  that  scarce 
any  two  ancient  otuns  aie  to  be  found  exactly  the 
;«fi|nli.  Hence  sraw  antiqnanea^  have  imagined  that 
•my  ft  single  eoiB  was  tfamn  iM  &oia.cadfc.dib 
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lleas^  iafonaa:  that  thfc  only  two  Roman  impe-  Annent 
rid  bonis  of  tt^  firstthnea  V^ch  he  had  aeeo  perfect-  tinmcj. 
ly  alike  were  thsee  of  the  emperor  Galba.  It  is,  how-  ^ 
ever,  the  opinion  of  the  best  judges,  that  a  perfect  si- 
milarity betwixt  two  miedais  is  a  very  great  reascm  foe 
snpposu^  one  of  them  to  be  forged.  "  It  most  al^o 
be  obsenned  (says  Mr  Finkerton),  that  the  differences 
in  coins,  i4iparently  from  tbe  same  dic,*  ai¥  ^len  so 
minuta  a»  to  escape  an  eye  not  used  to  micrascojtic  ob- 
ftcrvatioaa  ,of  this  sort.  But  it  would  be  surprising  if 
any  two  Ancimt  cwns  were  now  found  struck  with  tlib 
same  die }  fiff  oat  of  eaeh  million  issued,  not  above  one 
has  reached  us.  Dies  soon  give  waj  by  the' violenoe 
the  wofk,  and  4he  ancienta  had  no  panclieoas  nor  ma-, 
trices,  but  ^rare  forced  to  n^^re  many,  dies  for  the 
samo  ooin.  -  £ven  in.our  mint,  upon  sending  for  .a  riiil- 
liag*s  worth  of  new  hUfpence,  it  will  appear  that  three 
or  four  dies  bave  been  wed.  Sometimes  tfae  obverse  of 
of  the  die  gives  way,  srawtimes  the  reverse ;  but  among 
us  it  is  renewed  hj  puneheons,  though  with  variatioas 
in  tbe  lettering  or  other  miabte  strokes  j  while  tfae  an- 
cients were  forced  to  recur  to  another  die  differently 
engraven.  The  engravei^  of  the  die  were  called  c^/o- 
tora;  other  Qfficei:i  employed  in  the  mint  wece  the 
^tectatoret.,  eicpectatorc*,  or  mmuMV^arn.  Tbe  melteia 
were  stjled^^Marfjj^aticarf^',  and  jiaturofiit  thiwcwho 
adjusted  the  weight  were  called  tef/uatqres  immtmvm  i 
those  who  pat  the  {deces  into  the  die  tufpMt'tores,  and 
those  who  struok  them  mq/jeatoret.  At  the  head  ^ 
eaeh  office  was  an  officer  naiaed  prvatcerAUf  ud  the 
foreman  was  muned  optui  et  exactor," 

In  order  to  assist  the  fai^  relief  m  the  coivt  tbe 
metal,  aAer  being  melted  ud  refined,  was  cast  into 
bullets,  as  appears  from  the  ancient  cfdns  not  being 
cut  or  filed  on  tbe  edges,  but  often  cracked,  and  al- 
ways  rough  mid  unequal.  These  bullets  were  then 
put  into  the  die,  and  received  tbe  inipressioB  by  re-  r 
peated  strokes  of  the  hammer,  tl^ough  sometimes  a 
machine  aj^ars  to  have  been  used  for  this  purpose : 
for  Boiterue  informs  u&,  that  there  was  a  picture  of 
tfae  Roman  mintage  in  a  grotto  near  Baiae,  where  a 
machino  was  represented  holding  up  a  large  stone  as  if 
to  let  it  fall  suddenly,  and  strike  the  coin  at  once* 
Nolle  of  the  ancient  money  was  ca^  in  qionlds,  except- 
ing the  most  ancient  and  very  large  Roman  brass, 
commonly  called  weigktB,  and  other  ItaltaJi  {ueces  of 
that  sort ;  all  the  rest  being  mens  forgeries  of  ancient 
and  modem  times.  Some  Rooun  moalds  which  have 
been  fowkd  aie  a  prorf  of  this }  and  fimn  these  some 
■Kdaltins  have  errooeoosly  imagined,  that  the  an- 
cients int  cast  their  mmicy  in  ||polds,  and  then  stamp- 
ed it,  in  order  to  make  the  impression  more  clear  and 
■hup. 

Tlie  ancients  had  some  knoiriedgc  of  tbe  method 
of  cienatiog  tbe  edges  «t  their  coias^  which  they  did 
by  catting  out  regular  notches  upon  tbemj  and  of 
this  kind  we  find  some  of  the  Syrian  and  ancient  con^ 
snhtf  coins,  with  a  few  others.  The  former  wete  cast 
Uk  this  shape,  and  then  stioak}  but  tbe  latter  were  ere- 
nated  by  incision,  to  prevent  foi;gery,  by  sbowii^  the 
iniidt-iM  the  metid:  however,  the  ancient  forgers  alsa 
found  out  a  method  of  imitating  this }  for  Mr  Pio^ 
kotan  inf<i»*ms  ns,  tfaat  he  bad  a' R^maa  consufatf-  coin, 
of  which  the  incisions,  like  tbe  nrtf  won' ^lUcd  witb 
lUveK  ovw  the  coffeK 
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Sect,  VL  Of  the  innervation  ^  McdaU, 

We  bow  come  to  consider  vrbat  it  is  that  diatuii> 
guUlies  one  medal  from  uiother*  and  why  some  are  so 
highly  prized  more  than  others.  This,  in  general, 
lM»ide8  its  genuingneaS)  consisU  in  the  fau^  wgree  of 
^resenratioo  in  which  it  is.  This,  by  Mr  Piakerton, 
u  catted  the  amtervation  of  medals,  and  is  by  him  re- 
garded as  good  aod  as  perfccU  In  this,  he  says  that 
a  true  jndge  is  so  nice,  that  he  urill  leject  even  the 
rarest  coins  if  in  the  least  defiuied  either  ia  the  figures 
or  legend.  Some,  however,  are  obliged  to  cfrnteot 
themaelvea  with  those  which  are  a  little  rubbed,  while 
those  of  superior  taste  and  abilities  haye  in  their  ca- 
binets only  sncb  as  are  in  the  very  state  in  which  they^ 
came  from  the  mint }  and  such,  he  savs,  are  the  ca-. 
lunets  of  Sir  Robert  Austin,  and  Walpotc,  of 
Boman  silver,  at  Strawberrybill.  It  is  absolutely  ne- 
cessary, however,  that  a -coin  be  in  what  is  called  go  d 
preservation  ;  which  in  the  Greek  or  Boman  emperors,. 
and  the  colonial  coins,  is  snpfMsed  to  be  when  the  le- 
gends can  be  read  with  some  difficulty  but  when  ihe 
conservation  is  pcrCect,  and  the  coin  just  as  it  came  from- 
the  mint,  even  the  most  cunniui  coins  are  valuable. 

^le  fine  nut,  like  varnish,  which  covers  the  snr- 
&ce  of  bnus  and  copper  coins,  is  fomd  to  be  the  best 
preserver  of  them  \  and  is  bnmg^t  <m  by  lying  in  a  cer* 
tain  kind  of  soil.  Gold  cannot  he  cratamioated  but  b^ 
iron  mold,  which  happens  when-  the  coin  lies  in  a  soil, 
impregnated  witb  iron  }  but  silver  is  susceptible  of  va- 
rious kinds  of  rust,  principally  green  and  red  }  both  of 
which  yield  to  vinegar.  In  gold  and  silver  coins  thfr 
rust  must  be  removed,  as  being  prejudicial }  but  in 
brass  and  copper  it  is  preservative  and  ornamental  ^  a- 
circurostance  taken  notice  of  by  the  ancients.  "  litis 
fine  rust  (says  Mr  Pinkerton),  which  is  indeed  a  natu- 
ral Tamisb  not  imitable  by  (ha  art  of  inan,  is  sometimes 
a  delicate  blue,  like  that  of  a  turquoise  *,  sometimes  of 
a  bronze  brown,  equal  to  that  observable  in  ancient  sta- 
tues of  bronze,  and  so  highly  prized  j  aod  sometimes  of 
an  exqniute  green,  a  litti^e  on  the  azure  Hue,  which  last 
is  the  most  beautiful  of  all.  It  is  also  found  of  a  fine 
purple,  of  olive,  aod  of  a  cream  colour  or  pale  yellow  : 
which  last  is  exquisite,  and  shows  the  impression  to  as 
much  advantage  as  paper  of  cream  colour,  used  in  all' 
peat  foreign  presses,  does  copperplates  and  priutiog. 
The  Neapolitan  patina  (the  rust  in  question)  is  of  a 
Kgfat  ^reen ;  and  when  free  from  excrescence  or  blemish' 
is  verv  beautiful.  Sometimes  the  purple  patina  gleams' 
tfirougfa  an  upper  coat  of  another  colour,  with  as  fine 
effect  as  a  variegated  silk  or  gem.  In  a  few  instances 
a  rest  of  a  deeper  green  is  found and  it  is  sometimes 
^ttcd  with  the  red  or  bronze  shade,  which  gives  it 
nutc  the  af^earance  of  the  East  Indian  stone  called  the 
tlood-ttoae.  These  rusts  are  all,  when  the  real  lunduct 
of  time,  as  hud  as  the  metal  itself,  and  preserve  it  much 
better  than  any  artificial  vanish  could  have  done ;  con- 
cealing at  the  same  time  not  the  most  minute  pajiide 
ttf  the  imprettion  of  the  cmn.** 

The  valne  of  medals  is  lowered  when  any  of  the. 
letters  of  the  le^d  are  misplaced  *,  as  a  saspicion  of 
fiirgery  is  thus  mduced.  Such  is  tbe  case  with  many 
of  those  of  Claudius  Gothicus.  The  same,,  or  even 
^KtiMTf  dimiitttion  in  valae  takca  place  in  such  coiaa 
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as  have  not  been  well  fixed  in  the  die^  yAAth  has  occa-  pnierva. 
sioned  their  slipping  under  the  strokes  of  the  hammer,  tioo. 
and  thus  made  a  double  or  triple  image.    ALmy  coins '  ■■   n"  ■ 
of  this  kind  are  found  in  which  tbe  one  side  is  perfect* 
ly  well  formed,  but  the  other  blundered  in  the  *nai?nw 
just  mentioned.    Another  blemish,  but  of  smaUer  mo- 
ment, and  ^riiich  to  some  may  be  ratlier  a  recommen- 
dation, is  when  tbe  workmen  through  inattentiai  have 
put  another  coin  ioto  the  die  without  taking  out  tho 
tbrmer.  Thus  the  cmn  is  convex  on  one  side,  and  con- 
cave on  the  other,  having  the  same  figure  upon  both  its 

.  -  77 

The  medals  said  by  tbe  jud([es  in  this  scfence  to  beConatFr- 

cou  tcrmarked  are  very  rare,  and  highly  valued.  They  marked 
have  a  small  stamp  impressed  upon  them,  in  some  a"**^^*^ 
bead,  in  others  a  few  letters,  such  as  Aug  :  K.'  PHO- 
Bus,  6tc.  which  marks  are  supposed  to  imply  an  al- 
teration in  the  value  of  tbe  coin }  as  was  the  case  with> 
the  countermarked  coins  of  Henry  VIII.  and  Queen 
Mary  of  Scotland.    Some  have  a  small  bote  through- 
thcm  }  sometimes  vith  a  little  ring  fastened  in  it,  hav- 
ing been  used  as  omamentu ;  but  thb  makes  no  al- 
teration iu  their  value.    Neither  is  it  any  diminution 
in  the  value  of  a  coin  that  it  is  split  at  the  edges  ;  for 
coins  of  undoubted  antiquity  have  often  been  found  in 
this  state,,  the  cause  of  which  has  been  already  ex^ain-' 
ed.    On  the  contrary,  this  cracking  is  generally  con- 
sidered as  a  great  ifterit    but  Mr  Pinkerton  suspects, 
that  one  of  these  oraoked  coins  has  given  rise  to  an 
error  with  respect  to  thewifeof  Cai:ausiuswho  reigned' 
for  some  time  in  Britain.    Hie  inscription  is  read 
ORiuKA  Aug  :  aod  there  is  a  crack  in  tbe  medal  just 
before  the  O  of  tviuna.    Without  this  crack  Mr  Piu- 
^erton  supposes  thatit  would  have  been  read  Fortuna 
Aug. 

Some  particular  soils  have  the  property  of  givingjsiiTe/uid 
silver  a  yellow  colour  as  if  it  had  bcen^ilt.'.  it  natu- gold  bow 
rally  acquires  a  black  colonr  through  time,  which  any^™'bed. 
sulphureous  vapour  will  bring  on  in  a  few  minutes. 
Fmn  its  being  so  susceptible  of  injuries,  it  was  al- 
ways mixed'  by  the  ancients  with'  much  alloy,  in  or- 
der te  harden  it.  Hence  the  im^essions  of  the  ancient 
silver  coins  remain -perfect  to  this  day^  while  those  of 
modern  coins  are  obliterated  in' a  few  yean.  -  On  this 
account  Mr  Pinkotbn  expresses  a  wish  that  modun 
states  would  allow  a  much  greater  proportion  of  alloy 
in  tlieir  silver  coin  tfaan  they. .  usually  do*  As  ^old* 
admits  of  no  rust  except  that  from  iron  above-mention- 
ed, the  coins  of  this  metal  are  generally  in  perfect' 
conservation,  add  fresh  as  from  the  mint.  . 

To  cleanse  gold  coins  from  this  mst,  it  is  best  to  How  to  • 
steep  them  in  aquafi>rtls,  which,  though  a  very  power«]canw 
ful  solvent  of  other  ra^s,  has  no  effect  upon  gold.*^*^ 
Silver  may  be  cleansed  by  steeping  lor  a  da^  or  two 
la  vinegar,  but  mora  eflectsally  by  boiling  in  watee 
with  three  parts  of  tartar  and  one  of  sea  salt )  on  both' 
these  metals,  however,  the  rust  is  always  in  spots,  ^ 
and  never  forms  an  entire  incmstatibn  as  on  brass  or 
copper.    The  c<uns  .(if  these  two  metals  must  never 
be  cIieanBed,''a8  they  would  thus  be  rendered  full  of  - 
smair  holes  eaten  by  the  rosL    Sometimes,  however, 
they  are  found  so  totally  obscured  with  rust,  that  no- 
thing can  be  discovered  upon  them  ;  in  which  case  it 
is  best  to  cle&r  them  with  a  graver ;  but  it  may  also- 
be  done  by  beiliiig.  them  for  -24  houn  in  crater  with- 
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JSmrto  df<  tliree' parts  of  tartar  and  one  of  ahnn  j  not  sea  sih  as  in 
■tingnsh  silvtr  coins. 

The  high  state  of  presertation  in  nhidi  anctrilt 
coins  are  usnallv  found,  is  thas  accounted  for  fay  Mr 
I  Hancarville.  He  observes,  tliat  the  chief  reason  is 
the  custom  of  the  ancient  always  to  bury  one  or  more 
^J"*  coins  with  their  dead,  in  order  to  par  for  their  pas- 
m'L^h Sijx.  "  From  ^don  of  Aigos 
a  ("ays  he)  to  Constantine  I.  are  56  generations:  and 

•  ttateoTpre-  from  Magna  Gnecia  to  the  Eufbrates,  from  pmne' 
■"^**tM>^  to  the  Euxine  sea,  ^Grecian  arts  prevailed,  and  the 
inhabitants  amoantod  to  above  30,000,000.  There' 
died,  therefore,  in  that  time  and  re^m,  not  less  than 
tea  tbonnnd  millions  of  peojde,  alf  of  nhom  luul  Mfan' 
of  one  sort  or  other  bm^cd  with  tliem.  the  tanbs 
were  sacred  and  untouched ;  and  afterwards  nieglected, 
till  modem  curiosity  or  chance  began  to  disclose  them. 
^the  um  of  Flavia  Valentina,  in  Mr  Towley*s  ca^tal 
collection,  contained  seven  brass  coins  of  Antoomas 
Piua  and  Hcliogabalus.  Such  are  generally  black,  from 
-  being  '  burnt  with  the  dead.  "Hie  best  uid  fresh- 
est coins  were  used  on  these  occasions  from  respect  to 
the  dead  J  and  hence  their  fine  conserratien.  At  Sy- 
nunue  a  idceleton  was  found  in  a  tomb,  witli  a  beaotinil 
gold  coin  in  its  mouth  ^  and  iooumerable  odier  instances 
might  be  pven,  for  hardly  is  a  funeral  nni'  found 
without  coins.  Other  inct^ts  also  conspire  to  furnish 
.  US  with  numbers  of  ancient  coins,  though  the  above- 
lecited  circuttutance  be  the  chief  cause  of  perfect 
conaem^on.  In  Sicily,  th6  silver  coins  with  tl^  head' 
itf  Pivaexpine  ime  found  in  such  nnmben  as  to  weigh 
600  French  tivxts  or  pounds.  In  the  i6th  centnnr, 
60,000  Roman  coins  were  found  at  Mjodena,  thought 
to  be  a  military  chest  hid  afler  the  batde  of  Bedriacum, 
when  Otho  was  defeated  by  Vitellios.  Near  Brest,  in 
the  year  1760,  between  20  and  30,000  Boman  coins 
■were  found.  A  treasure  of  gold  coins  of  Ljrsimachus 
-was  found  at  Deva  on  the  Mams ;  and  Strabo,  lib.  vii. 
and  Faosan.  in  Attic,  toll  that  be  was  defeated  hj  the 
Getae  at  which  time  this  treasure  seems  to  have  fatlea 
81  into  their  hands.*** 
KMAeref  Thus  Mr  Pinkerton,  from  the  authoribr  of  Mt 
ifiCancarville  and  otheris:  but  constdeiinj^  tnese  Tait 
•^numbers  of  emus  fiwnd  in  Tarioai  places,  it  seems  sur- 
prising how  80  few  should  now  remain  in  the  cabinets 
of  the  curious,  as  the  same  author  infiums  os  that  the 
whole  of  the  different  ancient  coins  known  to  us 
amount  only  to  about  8o,00o,  though  be  ownt  tfiat  tbtf 
'  calculation  cannot  be  esteemed  accurate. 

SxcT.VIL  Himfto^t^i^umhtrmtMMtJhitfetmm' 

Til£  most  difficult  and  the  most  important  thin^ 
in  the  vdiole  science  of  medals  is  the  method  of  di- 
stinguishing the  true  from  the  counterfeit.  The  value 
put  upon  ancient  coins  made  the  forger^  of  them  al- 
most coeval  irith  the  sdence  itself;  and  as  no  laws  in- 
flict a  punishment  upon  such  forgers,  men  of  great' 
genius  and  abilities  have  undertwen  the  trad6:  bnt 
vdKther  to  the  real  detriment  of  the  science  or  not, 
is  a  matter  of  some  doobf ;  £»  if  onl^  exact  copies  of 
muiine  medak  an  sold  for  the  origmals,  the  impoai- 
tion  my  be  deemed  txifliiw :  bnt  the  case  most  be  ao< 
-counted  very  different,  if  people  tAjb  i(  npon  tbtM 
^  fwige  n^uda         ncTcr  existed.  At  fixst  the  for- 
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geries  were  extremely  gross  }  and  medals  Were  forged  uiw  ta  ilt. 
of  Priam,  of  Aristotle,  Artemisia,  Hanniba),  and  most  ■tiognidi 
of  the  other  illustrious  personages  of  antiquity.    Most  fr"" 
of  these  were  done  in  such  a  manner,  that  the  fraud  ""S^'' 
could  easily  be  diteovered;  bnt  others  have  imjwMwi:.         ^  . 
eren  upon  very  learned  meil.    ft&  Pinkerton  mentions' 
a  remarkable  medal  of  the  enyeror  Heractius,  repre- 
senting him  in  a  chariot  on  the  reverbe,  with  Oredc: 
and  Latin  inscriptions,  which  Joaejh  Scaliger  an^ 
Lipsios  imaging  to  have  been  struck  in  his  own  tinwi  - 
bat  which  was  certunly  issued  in  Rdy  in  the  15th' 
centOTf.   **  Other  learned  men  (sa^  our  author)  have* 
been  sttangely  misled,  when  speaking  of  coins }  for 
be  learned  in  one  sahject  exclndea  not  gross  ignonmce' 
in  others,    fioddeds,  de  Am,  qnotes  a  denuins  <^ 
Cicero,  nr.  "tVLL.    Erasmus,  in  one  of  his  Episdes, 
tells  us  with  ^at  gravity,  diat  the  gold  coin  of 
Btutns  stnick  in  Thiace,  KOZON,  bears  the  patriarch; 
Noah  coming  out  of  the'  ark  with  bis  two  sons,  attd 
takes  the  Roman  eagle  for  the  dove  with  the  oltVtf 
branch.    Winkelman,  in  his  letters  informs  us,  that! 
the  small  brass  piece  witii  Virgil's  bead,  reverse  £PO,- 
is  undonbtedly  ancient  Roman;  and  adds,  that  no 
knowledge  of  coina  can  be  had  out  of  lUme :  botf 
Winkelman,  so  conveivabt  in  statncs,  knew  nodiing 
of  coins.   It  is  finm  odier  artists  and  other  produc- 
tions that  any  danger  of  deceit  arises.    And  there  is 
no  wonder  that  even  the  sMlfbl  are  misled  by  and 
artists  as  have  used  ^is  trade ;  ta  amon^  them  tcppaae  ^ 
the  names  of  VioCor  GMnbeHo,  G£ovam  d^  Cavino,  Coins  ta. 
cidled  the  Fasdak,  and  hia  san  Alessandro  BaasianOf  Bed  brcs. 
likewise  of  Padua,  Benvennto  Cdlui,  Alessandro 
Greco,  Leo  Aretino,  Jacobo  da  Frezzo;  Federigo 
Bonzagoa,  and  Giovani  Ja'copo,  his  brother ;  Sebas* 
tiaoo  Plombo,  Valerio  de  Vizenza,  Gorlseds,  a  Ger- 
man, Carteron  of  Holland,  and  others,  all  or  most  of 
tbem  of  the  i6th  century;  and  Cavino  the  Paduan, 
who  is  the  most  fiunoos,   lived  in  the  middle  of 
that  century.     The  forgeries  of  Cavino  are  held' 
in  no  little  esteem,   being  of  wonderful  execntiooi 
iSa  and  those  of  Carteron  are  the  mmt  numerous, 
many  of  the  other  artists  here  mentioned  not  hav- 
ing forged  above  two  or  three  coins.    Later  forgers 
were  Dervicu  of  Florence  who  confined  himself  t» 
medaDions,  and  Cogornier  who  gave  coina  of  the  30 
tftKUtB  in  small  bnss.   Hie  chief  part  of  the  forgcnea 
of  Greek  medals  \rhi6k  have  come  to  my  knowledgd 
are  of  the  first  mentioned,  and  a  very  gross  kind,  re- 
presenting persons  who  could  nei'er  appear  upon  coin, 
such  as  Priam,  ^ncas,  Plato,  Alcibiades,  Artemisia, 
and  otiiers.     The  real  Greek  coins  were  very  little' 
known  or  valued  till  the  works  of  Goltzias  appeared, 
which  were  happily  posterior  to  4he  sera  of  the  grand 
forgers.    Why  later  forgers  have  seldom  thoudit  of 
counterfeiting  thcmi  cannot  be  easily  accounted  for,  if. 
it  is  not  owing  to  the  masterly  workmanship  of  the  ori-' 
ginals,  which  set  all  imitation  at  defiance.  Ferneries, 
however,  of  most  ancient  coins  may  be  met  vritf,  luw 
of  the  Greek  among  the  rest.  *      ^  ' 

*'  The  forgeries  are  more  connucnous  among  die  Ro^'Roawit'lbfu-' 
man  medals  than  anv  other  kind  of  coiiis ;  bnt  we  are  gcn«(  noiw 
not  to  look  npon  aH  these  as  the  woifc  of  modem  f^g^;^ . 
artista.   On  the  contmnr,  we  are  assured  that  many 
of  them  were  fobricated^  in  the  times  of.  the  Bomaotf  ■ . 
theobelves,  some  of  tfaem'bexirg  even  MlA  in  more  esti^ 
mation  than  the.gcanine  coina  tfaemsct^  on  account 
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Obw  to  4i-  of  titeir  bciotf  pUtcd,  «nd  otWmse  executed  in  a  nuui* 
"^"S^^  ner  to  trbieb  modem  forgers  could  never  attoin.  Even 
^^^^  tbe  anciesis  held  aooM:  of  these  counterfeiu  in  such  eis- 
■  tut*.'  timatioHr  that  Fliny  informs  as  there  were  freqaeatly 
'    '  y    '-^  manf  trne  denarii  given  for  me  fidse  one."-— Caraealla 
is  said  to  have  ooioed  money  of  ci^er  and  lead  plated 
irith  sttrer)  and  plated  coins,  the  work  of  ancient 
forgers,  occur  of  many  Gre«k  cities  and  princes ;  nay, 
there  are  even  fnwries  of  barh^ic  coins.    "  Some 
Roman  coins  (says  Air  Piokeiton),  are  foimd  of  iron  ^r 
lead  plated  with  brass,  periiaps  trials  of  the  bUU  of  the 
fm^r.    Iron  is  the  most  comnwa  i  but  one  decursio  of 
^ero  is  known  of  lead  plated  with  copper.  Neumann 
justly  observes,  that  no  historic  fiuth  can  be  put  in 
plated  coins,  end  th^t  most  faulty  reverses,  &c.  arise 
Irom  pil^d  coins  aqt  being  noticed  as  such.    £vea  of 
the  B«aaA  eonsnlar  coins  not  very  many  have  ever 
been  foignd.  The  celehmted  silver  dCKiurius  of  Brutus, 
^awnns  of  irith  the  cfip  of  liberty  and  two  daggers,  is  the  chief  in- 
stanee  ^  a  coosular  com  of  which  a  eountoHeit  is  known. 
'  But  it  is  e«sily  rejected  by  this  nuwfc :  in  the  true  Gu^ 
the  cap  of  liberty  is  below  the  marit  or  hilt  of  the 
damrs }  in  the  btse,  the  top  (tf  it  rises  ahov«  that 

^tetul       Xhe  imperial  series  of  medals  is  the  grand  object  tiX 
si»ds]i      i9odeni  nuedaUic  forgeries  j  imd  the  deception  was  at 
Snt  extended  .to  the  most  usioent  writers  upon  the 
subject   Hie  caiwt«r£eita  are  by  Mr  Finkertoa  divi< 
ded  into  sixckases. 

I.  Such  as  are  known  to  be  imitations,  hut  valued 
•n  account  of  tbe  artists  iy  whom  they  are  executed. 
In  this  class  the  medals  of  the  Faduan  rank  highest ; 
the  others  heii^  so  nomerous,  that  a  complete  series 
•f  imperial  medals  of  almoat  every  kiodf  nay  almost  of 
every  nsedallion,  may  be  formed  from  among  them.  In 
France,  particnlariy,  by  Ur  tbe  greater  part  of  the  car 
biaets  are  fiHed  with  counterfeits     this  kind.  They 
are  distingaiflbed  firom  aoch  as  are  genuine  by  the  foU 
lowing  mwfcs:    i.  Th^  comaterfcits  sreabpest  univer^ 
■ally  thianw.    3.  They  nre  nevor  vram  or  damaged.^ 
3.  11m  ktt«n  aic  modcro.   4.  "niey  are  either  desti-* 
tote  of  vanish  entirely,  or  have  a  &lse  one,  a^ich  is 
eaqly  knewn  by  its  being  black,  shining,  and  greasy, 
and  very  easily  hnrt  by  the  touch  of  «  needle,  while 
the  varnish  of  ancient  medals  is  as  Iiard  as  the  metal 
itself.   Instead  of  the  greasy  Uadt.  varnish  above  men- 
tienod,  indeed,  they  osve  unnietimes  a  light  green 
oae,  spotted  with  a  kind  of  inm  marks,  ami  is  cei^ 
posed  of  sttlphur,  verdigrise,  and  vinegar.   It  may 
fee^ueatly  he  dis^n^uisbed  by-  the  baintrekes  of  the 
puKil  frith  wfast^  at  wiu  laid  on  being  visible  upon  it. 
Si  Ty$  ndca  are  wthe*  filed'or  too  much  soioothed 
hyntt^erign  AanmAatiStvamJA  hammer.   6.  Tbp- 
eanntei^  are  ahiays  exa«Uy  oinnilar,  «hi«Ii  is  nt 
the  case  wmi  aaoiwit  HedaUi  H^eciaUy^aftw  the  tune, 
ofTmjan. 

^  The  Fadban  feigerics  may  he  distingviM  fimn 
L^J^^J^'tfaose-of  Uerinr  aetis^  by  the  following  marks  :  I.  The 
feruer  are  sel^m  thinner  than  the  ancient.  2.  lliey 
tery  seldom  appear  as  worn  or  damaged,-  hnt  the  others 
very  ireqatDtljr,  espeeially  in  the  revene,  and  legend 
o£tlie  reverse,  whieh  soMBtimes,  a*  in  forged  Otfioa, 
anieapas  hatf  consnmed  V  tine.  3.  Tbe  letters  in 
moulds  taken  £rom  the  antique  (toiw  have  the  rudeness 
ef  antiqnify.  4.  Ifaheitarnjsb  ia  conawsniy tight  gKOL 
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or  black,  and  shines  too  mudi  or  too  little.   J.  The  Bow- to  di. 
sides  of  forged  coins  are  fircqoently  f  olte  attwoth,  and  itinxiiuli 
undistiu^ishiUtle'  £rom  tlie  ancient,  though  to  accom- 
plish  this  requires  but  little  art.   6.  Counterfeit  me-  '^^'^^* 

dais  are  frequentW  as  irregular  in  thtir  form  as  the    .  ^.  r 

genuine  \  but  tbe  Paduan  are  generally  circular,  thou^ 
£Use  coins  have  oAen  little  pieces  cut  1^,  in  perfect 
imitation  of  the  genuine.  7.  In  cast  coins,  the  letters 
do  not  ^  sharp  down  into  the  medal,  and  have  no  fix- 
ed outline  i  their  minute  angles,  as  well  as  ttiose  of 
the  drapery,  are  commonly  fiticd  up,  and  have  not  the 
sharpness  of  the  genuine  kind.  "Wlwie  tbe  letters  er 
figuns  are  &int,  the  coin  is  greatly  to  be  su9pe<^ed. 

The  letters  Sorm  the  great  criterion  of  nu^s,  thfXetten  tie 
ancient  being  ve^  rude,  but  the  modem  othennse  j  principal 
the  reason  of  which,  accovding  to  Cellini,  is,  that  the^^"ya«f 
ancients  engraved  all  their  matrices  with  the  graver  w"*^^ 
huria,  iriiile  the  modem  fbi^gezs  strike  theirs  with  a 
iwncb.  8, 

According  to  Vico,  the  felse  patina  is  J^een,  Uadt,  Vico*!  ae- 
russ^  brown,  gray,  and  iron  cahmr.  The  green  ist^t  of 
,  made  fcom  w^nse,  tbe  hUck  is  the  smoke  of  8ul-'^*^V">va» 
^rar,  Uie  gray  u  msila  of  chalk  stewed  in  urine,  the 
coin  being  left  fiv  some  days  in  the  mixture.  The  ms- 
■et  is  next  to  the  natural,  by  reason  of  its  being  a 
kind  of  fireth  which  the  fire  forces  &om  ancient  coins  | 
but  when  false,  it  shines  too  much.  To  make  it  they 
frequently  took  the  large  brass  coins  of  tbe  Ftolomief, 
which  were  oSten  cocroded,  and  made  them  red  hot  m 
the  fire  j  put  the  coins  upon  them,  and  a  fine  patina 
adhered.  Our  author  does  not  say  in  what  manner 
the  iron-coloured  patina  was  made.  **  SomeUroes 
(adds  he)  they  take  an  tdd  de&ced  cwn,  covered  with 
zeal  patina,  and  stamp  it  anew  ;  but  tbe  p^tma  is  then 
too  bright  in  the  cavities,  and  too  dull  in  the  pmtU'- 
berances.  The  trial  of  brass  coins  with  the  tongue  is 
not  to  be  despised  >  for  if  modcxn  the  patina  tastes  bit- 
ter or  puB^pnt,  while  if  ancient  it  is  qnite  tasteless." 

S&r  IKdcarton  infinms  ns,  that  all  ipedalUans  fiwm 
Julius  Cmsar  to  Adrian  are  mndh  to  be  snqfBCted  of  for^ 
geryj  the  true  medals  the  first  14  emperors  being 
exceedingly  vakable,  and  to  be  foimd  only  in  the  cabi* 
nets  of  ininces. 

II.  The  second  class  of  counterfeit  medals  fn^Mfffi  VHtiTf^Tt  ' 
those  cast  firom  moulds  taken  from  the  Faduan  forge-  the 
ries,  and  others  done  by^eminent  masters.   These  are^l^^"** 
Sometimes  more  difficult  to  be  discovered  than  the  for-.'^*'^ 
mer,  because  in  casting  them  they  can  give  any  degteo 
of  thickness  they  please  j  and,  fillic^  the  amaUsutd- 
holes  with  mastic,  they  reteueh  the  leUejs  with  a^grapi 
ver,  and  oov^  the  whole  with  vanish.   Thm  initm»- 
tiens  already  given  £br  tbe  £Brmer  class,  however,  ant 
also  useful  fiur  those  of  the  second,  with  thia  additioa,  . 
Ibat  nwdab  id  this  class  are  a|Uiein%  U^tar  than  tba 
genninat  became  fira  mfttfies  Uie  ntatal  in  aaasa  dfgN% 
while  tl^jk  whieh  is  stniBk  is  rathw  wmdMsad  by  Umi 
qtwfcai.  In  gold  and  silver  i«a(W«  thtre  camot  he 
^y  deotptidn  9S  this  kind*,  because  thssa  metals  ad- 
mit not  of  patinn,  and  consequently  the  varnish  ba- 
trays  the  impositiea.   Tbe  marks  ,of  the  file  mi  the 
maigin  ef  ttwse  of  the  second  class  aie  a  certain  siak 
of  feigwy }  thoottb  thcae  do  n«t  alwi^  indicate  the 
SoirgerT  to  bo  of  modern  date,  beoanse  the  Romans 
often  filed-  tbo  edges  of  coins  to  aoaoaanedate  them  faf 
th».p«iirf09^  of  ovn«nei|t,  as  tnaitar  gnijum  aye  aoma- 
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Jlow  to  di- times  into  the  bottom  of  pntich  hidles.  It  is  com- 
Etingnisli  'q,oq  to  imitate  the  holes  of  niL'dals  itiade  by  time  hy 
^nt^  meana  of  aquafortis  j  but  this  ilestnnrs  the  aides  of 
a  coin  more  efiiAtnally  than  if  it  bad  been  eat  into 


Tbc  firaud,  huweVeTf  is.  not  nnly  ^Uti»<  dull. 


natuihdly. 

90  guisbed. 

Hed^east    HI.  AfedjlsTtat'in  moulds fin^  tm  anf aywr.— In  this 
from  an  M-niode  some  forgers,  as  Beauvans  informs  ua,  have  been 
^^'"^        SO' very  careful,  that  they  wotfid '^melt  a  common  me- 
dal o^  tbe  emperor  whom  they  meant  to  t:oanterfeit, 
lest  the  quality  of  the  metal  shotild  betray  tbem. 

This  (says  Mr  Hakerton),  has  been  done  in  the  sil- 
ver Septimius  Sevems,  iritli  the  reverse  of  a  ^trium- 
phal arch,  for  which  a  commoQ  Coitt  of  the  same  prince 
has  been  melted  s  ud  in  Other  instances.^*  Putting  me- 
dals in  the  fire  or  u^n  hot  iron  to  cltase  them,  gives 
them  an  appearance  of  being"  cast  *,  for  some  spots  of  the 
metal  being  softer  lhan  the  rest  will  mn,  whidi  makes 
this  one  of  the  worst  methods  of  cleaning  medals.— ^ 
The  directions  given  for  discovering  the  two  former 

91  deceptions  hold  good  also  in  tbb. 

^1^'  I V .  Ancient  Medalt  retmtehed  and  lOteraL^ThiB  ia 
toucbedT'  ^  '^^^  °^  coanteHeits  more  diffienlt  to  be  Biscovered 
than  any  other:  **  The  art  (si^  Mr  Finkerton)  ex- 
erted in  this  class  is  astonishing ;  and  a  connmssenr  is 
the  less  apt  to  suspect  it,  because  the  coins  themselves 
Are  in  fact  ancient.  The- acdte  minds  of  the  Italian 
■artists  exerted  themselves  in  this  way,  when  the  other 
forgeries  became  common  and  know.  With  graving- 
tooTs  tliey  alter  the  portraits,  the  reverses,  and  the  in* 
scriptionS  themselves,  in  a  snrprising  manner.  Of  a 
Xlaudius  struck  at  Antioch  they  make  an  Otho }  of 
Faustina,  a  Tittana ;  of  a  Julia  Severs,  a  Didia 
Clara  }  ofaMacrinns,  a  Pesccnnios, '&c.  Give  there 
a  Marcus  Anrelins,  he  starts  up  a  I^rtinax,  by  thicken^ 
ingthe  beard  a  littk,  and  enlarging  the  nose.  In  short, 
wherever  there  is'^e  least  Tesemblimce  in  persons,  tc 
verses,  -  q^'legfinds,  an  arUat  may  from  a  trivial-  'me- 
Hal  generate  a*  most-  scaree  and  valuable  one.  This 
fnxM  is  distiojplishable  by  the  fake  Tarnish  which  some- 
times maaka  it^  hat,  aMve  all,  by  the  lettera  of  dw 
legend,  which  are  idways  altered.  Though  thia  be 
sometimes  done  with  an  artifice  almost  miraouloua,  -yet 
-  most  cotnmbnly  the-  "characters  ttraggle,  are  disunited, 
and  not  in  a  line." 

"  In  counterfeits  of  this  kind  sometimes  the  obverse  is 
not  touched,  but  the  reverse  made  bollow,  and  filled 
\rith  mastic  coloured  like  the  coin,  and  engraven  with 
such  device  and  legend  as  was  most  likely  to  bring  a 
great  price  }  others  are  only  retouched  in  some  minute 
parts,  by  which,  however,  the  value  of  the  coin  is 
ftrach  diminished.  "  Against  all  these  arts  (says  Mr 
Piflkerton),  severe  scmUny  must  be  made  by  the  pur* 
diaser  upon  the  medal  itself  j  and  the  investigi^on  and 
opinion  of  eminent  antiquaries  had  upon  its  being  al- 
tered,  or  genuine  as  it  is  issued  fran  the  mint" 

V.  Medals  impntsed  with  new  devKegf'or  toldetvd, 
«In  the  first  article  of  this  chua  the  reveraes  have  hem 
totally  filed  off,  and  ae«  ones  impreased  with  a  die 
and  hammer.    This  is  dime  by  potting  die  fiwe  w- 
ebvene,  whichever  ia  not  tondiu,  upon  different  fi>lds- 
of  pasteboard,  afterwards  applying  the  die  and  sferik- ' 
ing  it  with  a  hammer.   The  for^^ery  in  this  class  is 
very  easily  discovered^  as  the  devices  and  inscriptionB 
on  the  c«ttnterfat5  are  known  not  to  exist  on  trm 
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medals:  as  the  Pons  JEHoa-on  fbe  reverae  of  Adrian : 
the  Expeditio  Judaica  of  the  same  emperor,  &o.  fUnpnih 
Tbs  difference  of  Abrieation  ia  the  face  or  reverse  fron 
will  hvdiaoDvered-at  the  first  glance  by  any  person  of  ^^ca-- 


^  '^Iw  soldered  medals -eonust  of-'two  halves  hehmg- 
ing  to  diflerent  medals,  sawed  thrmii^  the  middle  and 
then  joined  with  aolder-  This  mode  of  eonnterfeiting 
is  common  in  silver  and  brass  -  coins.  ^'  Tbey-  will 
take  an  AntoniniO,  for  example,  -and  saw  ofi"  tbe  re- 
versej  then  solder  to  the  obverse  which  they  have  treat- 
ed in  tbe  same  manner.  This  makes  a  medal,  which, 
from  an  unknoaiing-  pwchaser,  will  bring  a  hundred 
times  the  price  of  the  two  coins,  which  compose  it. 
When  the  deceit  is  used  in  brass-caius,  they  t$k.e  can 
that  the  metals  be  one  lwe^  though -indeed  some 
pretenders  in  this  way  sometimca  osmer  copper  Ad 
brass  to^^er,  which  at  once-revealstbe  deceit.  Me- 
dais  iduch  have  a  portrait  on  each  side,  and  which 
are  generally  valuable,  are  the  moat  liable  to  a  sosj^- 
cion  of  this  fraud.  To  a  very  nice  eye  tbc  minute 
ting  of  solder  ia  alwaya  viaiblej-and  upon  inacctmg-a 
graver,  the  fitbrication  &I1b  into  halvca,**  ■ 

In  the  same  manner  reverses  are  soroctimea  soldered 
to  not  originally  belonnug  to  them )  as  me  men- 
tioned by  Pere  Jobn-t,  of  Domitian  with  an  amphi- 
theatre, a  reverse  of  Titus  joined  to  it.  Another  art 
is  sometimes  made  use  of  in  this  kind  of  conoterleits, 
of  which  there  is  an  instance  in  the  temple  of  Janus 
npon  Nera^s  medals  ^  -nflKre  the  middle  brass  is  taken 
0^  and  inserted  in  a  cavity  made  -  in  the  middle  of  a 
large  coin  of  that  prince.  In  tbe  coins  of  tbe  lower 
empire,  however,  the  reverses  of  medals  are  amnetinKfl 
so  connected  with  their  obverses,  that  a  suspicion  of 
forgery  sometimes  occurs  without  any  firandatton^ 
They  are  met  with  most  commonly  after  the  time  of 
Gallienus,  when  such  a  number  of  usurpers  arose,  that 
it  was  difficult  to  obtain  on  exact  portrait  of  their  fea- 
tares }  the  coiners  had  not  time,  thcrefi»re,  to  stfike 
a  methii  for  these  as  they  coold  have  done^fitr  other 
emperara  who  r^gned  Isliger.  Hence,  on  die  reveiae 
of  a  medal  of- Manns,  ino  reigned  only  three  days, 
there  is  tacator  eHrSis,  which  shorn  diat  at  that 
time  the^  had  reverses  ready  fitbricated,  to  be  applied 
as  occasion  might  require. 

VI.  Plated  medals^  or  ihoae  which  haw  ciiJis.^lt^\vbeA-mp* 
has  been  already  remarked,  that  many  true  nMdal»aredali|  tea 
cracked  in  the  edges  ;  owing  to  the  repeated  strokes 
of  tbe  hammer,  and  the  little  degree  of  ductility  which 
tho  metal  possesses.  This  die  forgers  attempt  to  imi- 
tate by  a  file } '  but  it  is  easy  to-  distinguish  betwixt  the 
natural  and  artificial  cleft  by  means  of  a  small  needle. 
The  natural  cleft  is  ivide  at  the  extremity,  and  appears 
to  have  a  kind  of  almost  imperccptiUe  fiUments ;  the 
fldgea  tS  th»  crack  corresponding  with  «ad  other  ia' 
a  manner  which  no  art  can  imitate; 
'  The  plated  medals  which  have  been'  figged  in  an- 
eieot  times  were  low  aui^oaed  to  be  capable  of  reaia^ 
ing  every  effort  modem  wmtatieD }  bnt  of  lata 
years,  some  ingtoioaa  togoes  (says  tii  Pinkerton), 
thoDght  pieroiog  fidae  medals  of  sOver  with  a  red-- 
hot  nee^e,  which  ^ve  a  blackness  to  tbe  inride  of 
tbe  coin,  and  made  it  appear  ^ated  to  an  injudiciotia 
eye.  llus  fraud  ia  easily  distmguished  by  scraping  the- 
iaside  of  the  jMtal.**  It-is,  however,  wy^ffic«U.to 
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Bow  to  ^^tinguiab  tbe  fiirgeriea  of  raJe  Dwoey,  when  not  cut; 
^iagsisk  and  oar  autWr  gives  no  otiwr  direction  than  to  consult 
ft  skilful  imedaUist.    Indocd,  notwithstanding  all  the 
directions  already  given,  this  seems  to  he  a  resource 
■  which  cannot  by  any  means  with  safety  he  neglected. 

9;^  A  real  and  practical  knowledge  of  .coins  "  is  only  to 
Ur  ^ikcx-iie  acquired  (says  he)  seoiag  a  gmt  nnndier,  amA 
^^^^""^oompariag  the  forged  with  the  geouuw.  It  cannot 
ktnmimg  llwrefore  be  too  much  recommended  to  the  young 
■iibU  conndsseur,  who  wishes  to  Bcqaiit  lonu!  knowlodge  In 
thu  way,  to  visit  all  tlie  i^es  m.  cabinet*  he  oan,  and 
to  look  upon  all  ancient  nedala  with  ft  very  microsco- 
pic eye.  By  these  meaos  only  is  to  be  acquired  that 
ready  knowledge  which  enables  at  first  glanoe  to  pror 
Bounce  upon  a  forgery,  howenr  ingenious.  Mor  let 
the  science  of  medals  be  from  this  concluded  to  be  un- 
certain ;  for  BO  knowle<Ue  is  more  certain  and  imme- 
diate, idien  it  is  properly  studied  by  examination  of 
the  real  objects.  A  man  who  buys  coins,  trusting 
inerehr  to  his  theoretic  ^msal  of  medaUic  books,  will 
find  himself  wofully  mistaken.  He  on^t  to  study 
coins  first,  iriiere  only  they  can  be  stndied,  in  them- 
selves. Nn  can  it  be  matter  of  wonder  or  implica- 
tion  of  caprice,  that  a  medallist  of  skill  should  at  one 
perception  pronounce  upon  die  Ttmatf  or  £slsehood 
of  ft  medal}  fur  the  powers  of  the  human  eye,  rai- 
pliqred  in  certain  lines  of  saenoe,  are  amuing.  Uenca 
ft  student  can  Jiitingaish  ft  book  ftmong  ft  thousftud  si- 
mUar,  nnd  quite  ftuke  to  every  other  eye :  hence  n 
shepherd  can  discern,  &c. ;  beiwe  the  medallist  can 
lay  in  an  instant,  *  this  is  a  true  coib,  and  this  is  a 
&ue,*  though  to  other  people  no  distinction  be  percep- 
tible.** 

Forgeries  of  modem  coins  and  medals,  Air  Pinker- 
ton  observes,  are  almost  as  numerous  as  of  the  ancient. 
The  satiric  coin  of  Louis  XII.  Perdam  Babylonis 
NOM£K,  is  a  remarkable  instance:  the  fidse  coin  is  lar^r 
than  the  true,  and  bears  the  date  1512.  The  rude  coins 
of  the  middle  ages  are  very  Cftsily  forged,  and  for^ries 
have  accordinny  become  common.  Forged  coins  of 
Alfred  and  other  e«-ly  princes  of  England  have  ap* 
peftred,  amne  of  which  have  been  done  with  g^t  art. 
"  The  two  noted  English  pennies  of  Bicfa.  L  says  oar 
author,  are  of  this  stamp ;  ftud  yet  hftve  imposed  npi» 
Messrs  Folkes  and  Sndling,  who  hnve  «blished  them 
as  genuine  in  the  two  best  oodu  tqwn  English  coins. 
But  they  were  fidbricated  by  a  Mr  White  of  New- 
gste-street,  a  noted  collector,  who  contaminated  an 
otherwise  £ur  character  by  such  practices.  Such  for- 
geries, though  easy,  require  a  skill  in  the  histoiy  and 
coinage  of  the  times,  which  luckily  can  hardly  fall  to 
the  lot  of  a  common  Jew  or  mechanic  forger.  But 
the  practice  is  detestable,  were  00  gain  proposed  :  and 
they  who  stoop  to  it  most  suppose,  that  to  embarrass 
the  path  of  any  science  with  tbi^gery  and  futility,  im- 
plies no  inhmy.  In  fiwgeries  of  ancient  emu,  the 
fiction  is  pe^ps  infficiendy  atoned  for  by  the  vast 
skill  required  ;  ud  the  artist  may  plaosiUy  allege,  that 
his  intontion  was  not  to  deceive,  W  to  excite  bis  ut- 
most powers,  by  ao  attempt  to  rival  the  ancient  no^ 
«*«-    Bat  no  possible  apobgy  can  he  made  fiv  fa^ 
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ging  the  mde  money  of  more  modem  times, 
crime  is  certftinly  mater  than  that  which  leads  the 
'Common  coiner  to  the  gallows  j  inasmuch  fts  it  is  coQi- 
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mitted  with  nwre  ease,  and  tha'  pnfit  la  uniitnipanhly 
larger." 

Sect.  Vni.  Ofl^  Valtu  of  Medsh, 

All  ancient  emus  and  medals,  thou^  oquaRy  ge± 
nnine,  are  not  equally  valuahle.  In  medaU  as  well 
as  in  every  thing  else,  die  scarcity  of  a  coin  stamps  » 
value  upon  it  which  canaot  otherwise  be  derived  Iroa 
its  intrinsic  wwth.  There  are  four  or  fivie  dcg^raes  olf 
rarity  reckoned  up;  the  highest  of  which  is  called 
unique.  The  came  is  guierally  ascribed  to  the  ibwnesii 
of  number  thrown  off  ori^nally,  or  to  their  hariog  been 
called  in,  and  rscmned  in  another  fiirm.  To  the  for- 
mer  cause  "Mi  Finkerton  ascribes  the  scarcity  of  tbe  cop- 
per of  Otho  and  the  gold  of  Pesconniua  Niger }  to  the 
Utter  that  of  tbe  coinage  of  Cali^a }  "  thou^  this  last 
(says  he)  is  not  of  suiffular  ranty  \  which  shows  that 
evra  the  ptffrer  of  the  Itoman  senate  could  not  annihi-  , 
late  an  established  money }  and  that  the  first  cause  of 
rarity,  arising  from  the  small  quanti^  originally  struck^ 
oo^t  to  be  regarded  as  the  jwincipal." 

It)  the  ancient  cities  1S&  Finkerton  ascribes  the  scar-  cmm  ^ 
city  of  coin  to  the  pover^  or  smaUness  of  the  state }  tbe  scarcity 
hut  the  scarcity  of  ancient  regal  and  imperial  coins  ""^^ 
arises  principally  from  the  shortness  of  the  reign  ;  and^^^^^"** 
sometimes  fnm  the  superabundance  of  money  before,  ** 
which  rendered  it  almort  unnecessary  to  coin  any 
mooe^  duriiw  the  reign  of  the  prince.   An  example 
this  we  have  in  the  scarcity  of  tbe  shillings  oif 
George  III.  which  shows  that  shortness  of  reign  does 
not  uways  occasion  a  scarcity  of  coin  :  and  thus  the 
coins  of  Harold  II,  who  did  jiot  reign  a  year,  arc  very 
numerous,  while  those  of  Richard  1,  who  reigned  ten, 
are  almost  unique.  . 

Sometimes  the  rarest  coins  lose  their  value,  and  he- Ran  coiib 
come  common.    This  our  author  ascribes  to  the  high  loaKtiiiies 
price  given  for  them,  which  tempts  the  possessors  to 
bring  them  to  market }  but  chiefly  to  the  discovering 
of  hoards  of  them.   The  foriAer  cause  took  place  with  vena. 
Queen  Anne*s  farthings, .  some  of  which  formeiiy  sold 
iat  five  guineas  ;  nay,  if  we  could  believe  the  newspaper^ 
one  of  uiem  vas  some  years  ago  sold  for  960I. }  the  lat- 
Ux  with  the  coins  of  Canute,  the  Danish  king  of  Engw 
land  f  which  were  very  rare  till  ft  hoerd  of  them  was  dis- 
covered in  the  Orkneys.   As  discoveries  of  this  kind,  ^ 
however,  produce  a  temporary  plenty,  so  when  they 
are  dispersed  the  former  scarcity  returns ;  while,  on  tbe 
other  hand,  some  of  the  common  coins  become  rare 
throuj^  tbe  mere  circumstance  of  neglect. 

As  double  the  number  of  copper  coins  of  Greek  ^^c«Iss 
cities  are  to  be  met  with  that  there  *re  of  silver,  the" 
latter  are  of  consequence  much  more  esteemed:  but'*'"^^*- 
the  reverse  is  the  case  with  those  of  the  Gre«k  jirinccs. 
All  tbe  Greek  civic  coins  of  silver  are  very  rare,  ex- 
cepting those  of  Athens,  Coirindi,  Messana,  l)yrriia- 
cluum,  Masrilia,  Syracuse,  and  swne  others.  'Of  the 
Greek  monarchic  coins,  tbe  most  rare  are  the  tctra^ 
dtacbms  of  the  kings  1^  S^ria,  ibe  Ptoteniies,  the  so- 
vereigns of  Itfftccdon  and  Bithynift,  accepting  those  of 
iUexaoder  the  G^eat  and  Lyaimachns.   Diose  of  the 
kings  of  C^pftdodft  ate  of  ft  small  size,  and  scarce  tA 
be  met  with.    Of  those  of  Numidu  and  Mauritania, 
the  coins  of  Jul^'the  fiitber,  are  common  :  but  those 
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Taluc.  of  the  son,  and  nephew  Ftolemy,  scarce.  Coins  of  the 
"  "^K  ■■'  kings  of  Sicily,  Furthia,  and  Judea,  are  rare ;  thi 
last  very  much  so.  We  meet  with  no  coins  of  the 
kings  of  Arabia  and  Comagene  except  in  brass }  those 
of  the  kings  of  Bosphorua  are  in  electrum,  and  a  few 
in  brass,  but  all  of  them  me}  as  are  likewise  those 
of  Fhlletenis  king  of  Pezgamus,  and  of  the  kings  of 
Fontus.  la  the  ^ear  1777>  a  coin  of  Mithiidates  sold 
for  261.  5s.  Didraehms  of  all  king^  and  cities  are 
scarce,  excepting  those  of  Corinth  and  her  colonies; 
"but  the  gold  coins  of  FhUip  of  Macedoo,  Alexander 
the  Great,  and  Ljalmachns,  as  has  already  been  ob- 
served, are  common.  The  silver  tetradrachnu  of  all 
kings  hear  a  very  high  price.  Hie  didrachm  of  Alex- 
ander the  Great  u  one  of  the  scarcest  of  the  smaller 
Greek  silver  coins  j  some  of  the  other  princes  are  not 
uncommon. 

In  moat  cases  the  copper  money  of  the  Greek  mo- 
naichs  is  scarce  }  hut  that  of  Hiero  I.  of  Syracuse  is 
uncommonly  plenty,  as  mil  as  that  of  several  of  the 
Ptolemies. 

BoBiuieo»-  The  most  rare  of  the  consular  Roman  coins  are  those 
•liar  cotna  restored  by  Trajan  :  of  the  others,  the  sold  consular 
^  coins'  are  the  most  rare,  and  the  silTer  the  most  cooi- 

mon }  excepting  the  coin  of  Brutus  with  the  cap  of 
liberty,  already  mentioned,  with  some  others.  Some 
of  the  Roman  imperial  coins  are  very  scarce,  particu- 
larly those  of  Otho  in  brass }  nor  indeed  does  he  occur 
at  M  on  any  coin  struck  at  Rome :  but  the  reason  of 
this  may  with  great  probability  he  supposed  to  have 
been  the  shortness  of  his  reign.  His  portrait  upon 
the  brass  coins  of  Egypt  and  Antioch  is  very  bad :  as 
well  as  almost  all  the  other  imperial  coins  of  Greek 
cities.  The  best  likeness  is  on  his  gold  and  silver 
coins  i  the  latter  of  which  are  very  common.  The 
Greek  and  Egyptian  coins  are  all  of  small  or  middling 
si^s,  and  have  reverses  of  various  kinds :  those  of  An- 
tioch have  I«atin  legends,  as  well  as  most  of  the  other 
imperial  coins  of  Anttoch.  Tbey  have  no  other  rereise 
Imt  tho  SC  in  a  wreiUh  ;  excepdng  in  me  instance  or 
(wo  of  Uie  laroe  and  nuddle  brass,  irfwre  die  inscrip- 
lions  are  in  &«ek.  Latin  cmns  of  Otho  in  brass, 
with  figures  on  the  reverse,  are  certainly  false;  though 
in  the  cabinet  of  D'Ennery  at  Paris  there  was  an  Otho 
in  middle  brass  restored  by  Titus,  which  was  esteemed 
rot  genuine  by  connoisseurs. 
XcadenRo-  Hie  leaden  Coins  of  Rome  are  very  scarce  :  Most 
man  ociu.  of  thefti  are  pieces  struck  or  cast  on  occasion  of  the 
saturnalia;  others  are  tickets  for  festivals  and  exbi- 
bitions,  both  ^vate  and  public.  Hie  common  tickets 
for  theatres  were  made  of  lead,  as  were  the  contomtattf 
perpetual  tickets,  like  the  English  silver  tickets  for 
the  opera.  Leadien  mcdalliona  aw  also  found  below 
Uie  foundations  of  pillars  and  oth»  public  buildings^ 
in  order  to  perpetuate  the  memory  of  the  fiMUidere. 
Prom  the  time  of  Augustus  also  we'fiad  ^at  lenAen 
seals  wcqrc  used.  The  woHl  of -Ticorini  upon  this  sidi- 
jcct,  entitled  PknUn  Antiociki,  is  much  Tecommended 
iy  Mr  Pinlterton. 

The  Rootan  cokis,  which  have  been  blundered  in 
the  manner  formerly  mentioned,  are  very  rare,  and  un- 
deservedly valued  by  the  conooiBsears.    ^llie  blunders 
in  the  legends  of  these  coins,  which  in  ^1  prbbahility 
^are  Che  mere  effects  of  accident,  lave  been  so  far  nus- 
lIiIu'"     ■iiiw  lUdalUitiirthM  they  have  given  rise  to. 
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imaginaty  em^ierors  who  never  existed.   A  coin  of  t*urclia» 
Faustina,  wbicb  has  on  the  rem«e  sousTl.  s.  c.  puz-*- 
zled  all  the  German  antiquaries,  tiU  at  last  Klotz  gave 
it  the  follofring  facetioos interpretation :  m»muti- 
liUtte  teetamini  tantas  ineptiat. 

The  heptarchic  coins  of  Etigland  are  ^Derallyrare,Hcpiarcl 
except  those  called  stycai,  which  are  veiy  common,  uE?*^'^ 
well  as  those  of  Btwned  kmg  of  Mercia.  The  coins  ^ 
of  Alfired  whieh  hearnis  host  arc  scaFce,  and  his  other 
money  mudi  more  so.  Those  of  Har^cnnte  are  so 
rare,  that  it  was  even  denied  that  they  had  an  exist- 
ence; but  Mr  Fiokerton  informs  us,  that  diere  are 
three  in  the  British  museum,  upon  all  of  which  the 
name  Hahthcaxut  is  quite  legible.  No  English 
coins  of  King  John  are  to  he  met  with,  though  there 
are  some  Irish  ones ;  and  only  French  coins  of  Richard  I. 
*'  Leake  (says  Mr  Fiokerton)  made  a  strange  blun- 
der, in  ascribing  coins  of  different  kings  widi  two  faces, 
and  otherwise  spoiled  in  the  stamung,  to  this  prince  x 
in  which,  as  nsnal,  he  has  been  ioUowed  lr|r  a  suded 
number." 

Coins  of  Alexander  It.  of  Scotlaiul  are  rather  scarce,  Scoc^ 
but  those  of  Alexander  lU.  are  mofe  plontiffal.  Thoseeoias. 
of  John  Baliol  are  rare,  and  none  of  £dward  Balud  are 
to  he  found. 

Sxcr.  IX.  OfikelPvrcha$e^3Sedalt, 

Medals  are  to  he  had  at  the  shops  of  goldsmiths 
and  tilvermiths,  with  those  who  deal  in  curiosities, 
&c.  hut  in  great  cities  there  are  professed  dealers  in 
them.  Hie  best  method  of  parehasing  medals,  how- 
ever,  is  that  of  buying  whole  cabinets,  which  are  every 
year  exposed  to  auctioa  in  liondon.  In  these  the  rate 
medals  are  so3d  by  themselves  :  hut.  the  cmnmon  ones 
are  put  np  in  large  lots,  so  that  the  dealers  commudy 
purchase  them.  Mr  Finkertui  thinks  it  woidd  be 
better  that  medals  were  sold  tme  by  one  ;  because  a 
lot  is  often  valued  aad  purchased  nvr  the  sake  a 
single  coin  ;  while  the  oraen  ^separately  would  leQ  for 
pedbaps  four  times  Ae  price  of  the  mole  lot.  **  If 
any  man  of  commm  sense  and  honesty  (says  Mr  Kn- 
kerton),  wefe  to  take  np  the  trade  of  sdling  coins  in 
Loudon,  he  Would  make  a  fortmie  in  a  short  time.  This 
profitable  business  is  now  in  the  hands  of  one  or  two 
dealers,  who  ruin  Iheir  own  interest  by  making  an  ele- 

r study  a  trade  of  knavery  and  Imposition.    If  they 
300  coins  for  los.  they  will  ask  3s.  for  one  of  the 
worst  of.  them !  nay,  sell  foi^d  coins  as  true  to  the  ig- 
norant.  The  simpletons  complain  of  want  of  business. 
A  knave  is  always  a  fbol.**  105 
Hie  gold  coins  of  Carthage,  Cyrene,  ud  Syracuse,  Pnee  of 
are  worth  about  twice  their  intrinsic  value  as  nietal ;  gf^J^J^ 
but  the  other  gold  civic  coins  fn»i  5I.  to  30I."  each.  fh«F.'#rr 
The  only  gold  coins  of  Athens  certainly  known  to 
exist  are  two  lat^  pnanCid  \j  the  king.   One  of 
these  vemMns  in  possessiou  rfhu  majeaty,  but  die  o^er 
Iras  .{^Ven  by  thie  i^ueen  to  Br.  Hunter.   Hiere  was 
anomer  in  the  British  nmseum,  tut  suspected  not  to 
be  genuine.   Sir  HtmterTs  coin,  then,  if  sold,  would 
bear  the  loftiest  price  that  oratft  he  expected  fat  a 
Coifi.  xo$ 

The  ailver  coins  ef  Syracuse,  Dyniachinm,  Massi-OfcibaL 
na,  Atfaetis,  and  a  few  ether  states,  an  oommoo;  the*'"^ 
dnwhoH.  and  cuns  of  kaier  Idu  'aft  iMoilh  about 
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mhMc.  fire  sUUiags  v  4w  didntduasf  tetandnditt*.  Sec.  frooi 
'fi«t»  ten,  ftcoordiag  te  tb^  size  nnd  beantj^  the 
largest,  at  might  uttnraUy  be  expeeted,  being  mora 
vmluaUa  than  the  small  oobb.  The  tctmdncbms,  when 
uf  citiBB  whose  coins  are  comonu,  an  wwtb  from  7s. 
tid.  to  iL  IS. }  but  it  is  in^oiuUe  to  pot  a  nine  npen 
the  rare  eivic  coim  $  tea  guineas  have  been  given  Sat 
ro?     a  single  one. 
'^**^^*'^    Toe  Greek  copper  couu  are  common,  and  are  almost 
all  of  that  kind  called  Mutf  tbe  middle  site  be- 

ing scarooy  and  the  largest  in  the  ages  prior  to  the  Ro- 
man emperaxs  extremely  so.  The  common  Greek  coins 
of  brass  bring  bom  3d.  to  i8d.  according  to  their  pre- 
servatioa  i  imt  whan  ef  cities,  whom  cmns  are  rare, 
much  higher  ^iocs  are  given.  The  want  of  a  few 
cities,  bwrev^r,  (wys  Mr  Fudberton),  is  not  thought  to 
injare  a  collecden ;  as  indeed  new  names  are  discover- 
ed every  dozen  of  years,  so  that  no  assortment,  can  be 
perfect.  To  this  it  is  omw  that  the  rarity  of  the  Gi»> 
ciu  civic  coins  is  not  mnc£  attended  to." 
S°iLg^.  The  gold  caini  of  Fhilir  and  Alexander  the  Gnat 
Alea.  pomwon,  bear  hiU  firan  five  to  ten  ahilUngii 

abovn  their  iatEinsic  vnlne^  but  those  of  the  other 
jnnoes,  being  nn,  sdl  Cram  3I.  lo  30I.  eac^  w  even 


The  tetradradmu  are  the  dearest  of  the  silver  mo- 
aaichic  nmey,  selliii^  frMu  five  to  tat  shillings ;  and 
if  very  rare,  from  3I.  to  30!.   Half  these  iHTioes  may 
he  ofatoined  ior  the  dranhmas,  and  the  other  denoauna- 
^109     tioas  in  jpr^ortion. 

The  Greek  copper  coins  are  for  the  most  part  ecar- 
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earthen  the.  silver,  except  the  Syro-Grscion,  which 
are  common,  and  Uroost  all  of  the  sate  called  aoudl 
luass.  They  ought  (says  Mr  Pinkerten),  to  bear  a 
hl^  priee  $  hot  the  metal  and  siflaUari^  ta  the 
per  civic  coins,  which  are  canwB,  keep  their  aetml 
pnrchate  meJeiatc,  if  the  setter  is  not  wdl  initncled, 
.nnd  the  hoyer  aUe  sad  willing  ta  pay  the  price  of 
rarity." 

The  name  of  wcdii^ts  given  to  the  ancient  Boman 
.ases  is,  according  to  our  author,  exceedinriy  improper; 
as  that  peo^  ud  wei^s  of  lead  ana  brass  sides, 
without  the  least  appearance  of  a  portrait  upon  them. 
These  denote  the  weight  1^  a  certain  number  of  knobs  i 
and  have  likewise  snudl  JUmvUe*  engraved  upmi  them. 
According  to  Mr  Fiidierton,  whenever  we  meet  with  a 
piece  of  metal  stamped  en  both  udes  with  basts  and 
figures,  we  may  lay  it  down  as  a  certain  role  that  it  is 
a  coin  ;  bat  when  sl^^dfy  wnamented  snd  maiked  up- 
M  one  side  only,  wa  may  with  af  nal  certain^  cenclude 
at  to  be  a  wmght 
_  ^  _  The  anrient  Soman  ases  an  worth  fittn  as.  to  aL 
according  to  the  singnkrity  «f  their  datioes.  Gnsa* 
hut  gdd  eons  an  wotdi  frmn  iL  to  5I.  Pmnpey  with 
hia  sons  ill.  and  the  two  Brnti  a^L  The  silver  anas 
are  universaUy  worth  from  a  ahilung  to  half  a  crown, 
caccepting  that  of  the  caf  of  libecty  and  a  £bw  others, 
which,  if  genuine,  will  bring  from  xos.  to  The 
ronsulir  copper  hears  an  eqnal  price  with  the  silver,  but 
is  man  rant  the  conadUr  stlmr  coiaa  mband  by  Tft^ 
jan  are  worth  IM.  eat^ 

"Widi  r^ard  to  the  Ronum  imperial  coins,  it  is  to 
ke  ehaerved,  that  scan  «f  those  wUch  bdong  to  prinoea 
eems  an  nnmaiOMii  m^yct  be  rendered  ti^ 
valanUe  Ij  vnammm  vcvciml  Mr  Knkeib 
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tm  parlicalarly  points  out  that  of  Augnstoi,  with  the  Am^e. 

C.  Marivs  Trogvs,  which  is  worth  thne^^jrj^ 
gmneas,  Aough  the  silver  coins  of  that  prince  in  ge-  ' 
neral  are  not  worth  above  a  shilling*  In  like  manner, 
the  cmamon  gold  coins  of  Trajan  an  not  worth  abovt; 
twnaW  shillings  >  while  those  with  Bimliett  V^m,  Fth 
mm  Tn^am,  Divi  Nerva  et  Trajanv*,  Pater,  Divi 
Nerva  et  PUoimt  Aug,  Pn^tio  Aug,  R^na  Atsignata, 
Rat  Parthuy  and  some  others,  bear  from  three  to  six 
ponn^.  l^e  ticket  medals  belong  to  the  Roman  se- 
nate, and  are  worth  finm  three  to  ten  shillings.  Tbe 
forged  coins  and  medallions  of  the  Fadnan  sell  from  one 
to  three  shillings  each.  m 
Of  the  coins  of  other  nations,  those  of  HildericBariMric 
king  of  the  Vandals  are  in  silver,  and  worth  los.;^**"**- 
the  small  bran  of  Ajthuiaric,  5s. ;  the  gold  of  Hieo- 
doric  2I. ;  tbe  second  brass  of  Theoduat  js. ;  the 
second  brass  of  Badueta  rare,  and  worth  los. ;  the 
third  brass,  3s.  Hie  British  coins  an  very  ran,  and 
worth  from  tea  shilling  to  two  guineas  each,  soma, 
times  mnch  more.  Medals  with  unknown  characters 
an  always  scarce  and  dear.  Saxon  pennies  of  the 
hqttarchy  are  rare,  and  worth  from  ton  diillings  to 
ten  pomid»f  according  to  their  scareity  and  preserva- 
titm.  Tbe  coins  of  tbo  Eoglidi  kings  are  common  } 
those  of  Edward  the  Coa&mor,  in  particular ;  others 
an  rare,  and  worth  frvm  tea  shillings  to  two  guineas, 
iriiile  two  of  Hardyknute  arc  worth  no  less  than  t« 
guineas.  The  gold  medals  of  Henry,  in  154  c,  anA 
the  ooranatioa  of  Edward,  are  worth  3d.  eadb :  the 
Abry  of  Trezxe,  3L }  Simon's  head  of  Thorloe  in 

Sdd  is  worth  12I.  $  his  oval  medal  in  gold  upon 
Uke*s  naval  victory  at  sea  is  worth  3eL  ;  and  his 
trial  piece,  if  Iwongu  to  a  sale,  would,  in  Mr  Pinker- 
tan*s  opinion,  bring  a  still  higher  price.  The  medals 
of  Qoeen  Anne,  wnic^  an  mtrinsically  worth  about 
Mro  guineas  and  a  hal^  sell  for  about  3I.  each  ;  the 
ulver,  of  the  sise  of  a  crewn  ^ece,  sell  for  xos.  and 
the  copper  from  five  to  ten  sbilbngs.  Dassier*s  copper 
fneccs  sell  frtna  two  to  five  shillings,  and  a  few  bear  a 
hi^er  price.  ir« 

Tbe  Scottish  gold  coins  sell  hi^er  than  the  ^OS'S^J?^ 
liitfa,  but  the  others  are  on  a  par.  The  sbillbg  of  Mary"  "**■■■• 
with  the  bust  is  rare,  and  sells  for  no  less  than  30L ; 
the  half  3I. }  and  the  royal  5].  js.  The  French  trstoon 
of  Francis  and  Mary  brings  lol.  los.  and  the  ScottiA 
one  of  Mary  and  Henrj'  would  bring  50I.  as  would 
also  the  medal  of  James  IV.  The  coronation  medal  of 
Francis  and  Mary  is  north  30l*  Briot's  coronation 
medal  sold  in  X755  «nly  fw  two  guineas  at  Dr  MeadV 
sale  ;  biU  woold  now  brug  aoL  if  scdd  acoordiqg  to 

English  coHH  ilmok  in  Ird»d  an  <tf  moch  theEa^^ 
same  price  with  those  of  the  native  conatry  ;  but  thecoiusinrik 
St  Patrick's  hal^ace  and  iarthinM  an  rattier  scarce,'* 
and  tbe  rare  crown  of  white  metu  is 'worth  4I.  Thi^ 
gna-mon^  of  James  II.  mid  aU  <rther  Irish  corns  an 
veiycimiman.  * 

Sect.  X.  drroitgemeiii  ^HedaU,  wUk  tfir  JmfniefMMi 
to  be  derwedfrtmthem. 

Having  tims  gives  a  Ml  aeconst  of  every  thing  m 
general  rektive  to  medals,  wa  most  am  conM  to  some 
fartaoobn  lespeoting  their  amagcamt,  and  the  enlev 
X  a  tainmeftt  , 
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bunment  wbich  t  medallist  may  expect  Cram  the  tnnbM 
and  expence  he  is  at  making  a  collection. 

It'  has  already  been  observed,  that  aac  of  the  prio- 
oiple  uses  of  medals  is  the  eluctdaidon  ot  ancteat  hi* 
story.  Hence  the  amngeroimt  of  Ins  meAab  is  the 
first  thing  that  must  occur  in  the  formation  of  a  cabi- 
net. The  most  ancient  medals  with  which  we  are  ac- 
quainted arc  those  of  Alexander  I.  of  Maccdm,  who 
ttegan  to  reign  about  501  years  before  Christ.  The 
BTiies  oagbt  of  consequence  to  begin  with  him,  and  to 
be  succeeded  bythe  medals  of  Sicily,  Caria,  Cyprus, 
Heradi^  and  Pontus.  Then  fellow  Egypt,  Syria, 
the  Cimmerian  Bosphorus,  Thrace,  Bithynia,  Far> 
thia,  Armenia,  Damascns,  Cappadocia,  Paphlagonia, 
Pergamtis,  Galatia,  Cilicia,  Sparta,  Pseonia,  Epims, 
Illyricnm,  Gaul,  and  the  Alps,  including  the  space  of 
time  from  Alexander  the  Great  to  the  birth  of  Christ, 
and  which  is  to  be  act»>unted  the  third  medidJic  series 
of  ancient  monarcbs.  The  last  series  goes  down  to 
the  fourth  century,  including  some  of  the  raonarcbs 
sf  Thrace,  Bosporus,  and  Partfaia,  with  those  of 
('omagene,  Edessa  or  Osrboenc,  Mauritania,  and  Ja- 
dxa.  A  most  distinct  series  is  formed  by  the  Roman 
emperors,  from  Jolins  Ctesar  to  the  destmctioo  of 
Rome  by  tbe  Qoths  j  nay,  for  a  mu^  longer  period, 
were  it  not  that  towwds  the  ktter  part  it  the  coins 
become  so  bazbaroas  u  to  destroy  tbe  beauty  of  the 
collec^m.  Many  sericv  may  be  Cbnued  of  OKMeni  po- 
tentates. 

By  means  of  medkls  we  can  mth  great  certftinty 
^etcrmme  the  various  ornaments  worn  by  ancient 
princes  as  badges  of  Astinction.  The  Gfrecian  kings 
Have  generally  the  dtadem,  without  any  other  oma- 
ment  j  and  though  In  general  tbe  side  of  the  face  is 
presented  to  view,  yet  in  some  very  ancient  Greek  and 
Boman  consular  coins,  full  faces  of  eioelleot  work- 
manship are  met  witb.  On  severa}  ombs  also  two  or 
three  faces  are  to  be  seen,  and  tbew  are  always  ac- 
counted very  valuable. 

The  dnidem,  which  was  no  more  than  a  ribbon  tied 
nand  the  head  witb  a  floating  knot  behind,  adorns 
all  die  Grecian  princes  from  first  to  last,  and  is  almost 
an  infallible  nan:  of  sovereign  power,  in  the  Roman 
oBfisnhtf  coink  it  is  seen  in  eonivnction  witb  Numa  and 
Aoctts,  but  never  aftwwards  tfll  tbe  time  of  Licinius, 
the  colleagoe  of  Constaotine.  Dtoelesian,  indeed,  ac- 
cording to  Mr  Gibbon,  first  wore  tbe  diadem,  bnt  bis 
portrait  upon  coins  is  never  adorned  with  it.  80  great 
i^n  aversion  had  the  Romans  to  kingly  power,  that 
they  rather  allowed  their  emperors  to  assame  tbe  ra- 
diated crown,  tbe  symbol  of  divinity,  than  to  wear  a 
diadem ;  but,  af)ter  the  time  of  Constaotine,  it  becomes 
'common.  -Tbo  radiated',  crown  appears  first  on  tbe 
posthomoas  coins  of  Aognituii  as  a  mark  of  deificfr* 
ttnn,  but  in  seAiewhat  more  tban  a  century  became 
eommon. 

The  laurel  mwn,  at  finiFa  badge  of  conqoest,  was 
aftenMrda  pennitted  by  the  mate  to  be  worn  by;  JtaK 
fius  Cieiar,  in  order  to  niile  the  baldness  of  his  head. 
From  Iiim  aO  iKe  emperon  appear  with  it.  on.  their 
medab,  even  to  onr  «wn  timtt.  In  Ue  lower  empire 
crown  is  sooMstimes  held  by  a.  band  above  tbe  head, 
as  a  mark  of  piety.  Besides  these,  tbe  naval,  mural, 
and  ovic  crowns  appear  on  the  medals  both  of  enpe- 
mmt,  ^  <tf^T  eauBtfit  nmi,  to  denote  their  great  ae- 


tions.   The  laurel  erown  is  also  sometimes  worn  by  Amsn« 
tbe  Greek  prinoes.   Hie  Arsacidse  of  Paitiiia  wear  mentTwo. 
a  kind  of  sash  ronnd  the  bead,  with  their  hair  in  rows  '"   *  ' 
of  curls  like  a  wig,    Tbe  Armenian  kings  bare  tbe 
fuim,  a  kind  of  cap  which  was  esteemed  tbe  badge  of 
imperial  power  in  the  east.    Conical  caps  are  aeen  on 
the  medals  of  Xmces,  a  petty  prince  of  Armenia,  and 
Juba  tbe  father,  the  former  having  a  di^em  around 

The  impiooi  vanity  of  Alexander  and  bis  nteeiserftl^boU  of 
in  assttnung  divine  honours  is  manifest  on  tbrir  medals,  divinity  oo 
where  TarioMsymboliofdivinitTnnnKt  with.  Soroc^^^^^'^ 

tbem  bave  ue  honi  behind  uwir  ear,  either  to  de- uidus  ^ 
note  their  strength,  or  that  they  were  tbe  sutoessors  victaaon. 
Alexander,  to  whom  this  badge  mi^t  be  ^plied  as 
the  son  of  Jupiter  Ammon.  This,  however,  Mr 
Pinkerton  observes,  is  tbe  only  one  of  tbese  eymbob 
which  certainly  denotes  an  earthly  sovereign,  it  being 
doobted  whether  tbe  rest  are  not  all  figares  of  gods.— 
According  to  Eckbet,  even  tbe  horn  and  diadem  be- 
long to  Bacchus,  who  invented  tbe  latter  to  cure  bis 
beMaehes;  and,  according  to  Uie  same  atitbor,  tbe 
only  mooardi  who  a^tears  on  coins  with  the  horn  is 
Lpimachus.  We  are  informed,  however,  by  PJutuo^ 
that  Pynbus  bad  a  cieat  of  govts  inums  to  his  behnet  ^ 
and  tM  goat,  we  kasv,  ms  n  synbd  ot.  Macedoo. 
Perhaps  Uie  tnoceason  of  Almnder  wen  Uiis  ba^ 
of  tbe  bom  in  eonseqnenee.  Tin  bebnet  Ukewin 
qnently  anears  on  tbe  bends  of  eovereigns,  and  Con* 
stantine  L  bas  belmets  of  various  fimw  carwosly  ema- 
mmted. 

Tbe  diadem  is  worn  hj  most  of  tbe  Greek  queens, 
by  Orodaltis,  daughter  of  Lycomedes,  king  of  Bithy^ 
nta)  and  thoo^  the  Roman  empresses  never  appear 
with  it,  yet  tbu  is  mere  than  compensated  by  the  va^ 
riety  of  ueir  headdresses.  Sometimes-  tbe  bust  of  an 
empress  is  snppprted  1^  a  crescent,  to  imply  that  sbe 
was  the  moon,  as  ber  btisbaad  was  tbe  son  of  the  state. 
Tbe  toga,  or  vail  drawn  over  the  face,  at  first  implied 
that  the  person  was  invested  with  the  pontifieal  offioe  3 
and  accordingly  we  find  it  on  tbe  basts  of  JidinaCecsar, 
iriiile  pontifex  maximna.  It  likewise  in^ieB  tbe  ao- 
gursbip,  the  aognie  having  a  particular  kind  o£  gown 
called  /ana,  with  wUdi  tbey  ooveied  tbeir  heads  when 
observing  an  omen.  In  latter  times  this  im^ies  only 
consecration,  and  is  commm  in  coins  of  empresses.. . 
It  is-  first  met  with  on  tbe  coins  of  Claudius  Gothieus 
a»  the  mark  of  consecration  of  an  emperor.  Hie 
niathusf  or  gimy,  now  appropriated  to  saints,  bas  been 
already  mentioned.  It  is  as  ancient  as  An^^us,  but 
is  not  to  be  met  widi  on  mftny  of  tiie  impend  medals, 
even  af^  it  began  to  be  appropriated  to  tbem.  There 
is  a  curious  coin,  winch  bas  open  the  reverse  of  tbe 
common  piece,  witb  the  bead  of  Rome,  Urbs  Roha, 
in  large  brasn,  Coastantine  I.  sitting  amid  Victories 
and  geiai,  with  a  tripb  crown  upon  bis  head  for  £ik 
Mpe,  A»a,.and  Africa,  witb  tbe  Itgend&ECUiUTAi 

ROMJE. 

In  genenl"  only  the  bnst  is'  gimi  npon  medidss  Potttaits 
thou^  sometimes  half  dw  body  or  taony  in  wMebspon bc 
latter  case  the  hands  ofUn  appear  witb  etuigns  of  ma-^"*' 
jesty  in  tbem  j  such  as  tbe  globe,  said  to  have  been  in- 
troduced by  Aognstus  as  a  symbol  of  universal  domi- 
nion ;  the  sceptre,  sometinies  confounded  widi  tbe  esn- 
mbut  staff}.  asoU  of  iwdnKnt,  tlw  syabol  of  kgial»- 

Digitized  by  Google 


M   £  B 

An«a««k  tire  power}  and  ani'IiaadkeKUef,«tprMBiTa  of  the  power 
mtnt,  5cc.  over  the  public  g«Hes»  where  the  emperor  gave  the 
'  "  *    '  'signal.    Some  princes  hoM  a  thunderbolt,  showing  that 
their  ptfirer  on  earth '  was  equal  to  that  of  Japiter  in 
heaven,  white  others  hold  an  image  of  Victory. 
.  Me^s  likewise  afford  a  good  nankber  of  portraits 
of  illustrioQs  ipeii }  -bnt-they  caaaot  easily  be'  arranged 
io  ehronotogicat  order,  so  ^at  a  aeries  of  them  is  not 
to  be  expected.    It  is  likewise  vam  -to  attetnpt  the 
IbnMtloa  of  a  snies  of  gods  •and  goddesses  to  be  found 
oo  andent  coins^  'Bfr  Pinkerioa  thinks  It  much  bet- 
ter to  armigo  then  vaAvr  Uie  wvanl  ckiw  or  kin^ 
^ow  names  they  bear.   A  coUection  of  the  portraits 
of  ilhntrioiH  men  tui^  Bkewiie  be  Innned  from  modab 
iij     of  modem  <kte. 
Bctcisesor    The  reverses  of  ancieat  Greek-  and  Soman  coins 
^***^'Bd  afllbrd  an  ia&trite  variety  of  instruction  and  amusemMit. 

Hiev  contain  figures  of  deities  at  full  length,  with 
Aeir  attribntek  and  symbols,  public  symbols  and  diver- 
sions, plants,  aniiBals,  6cc  &c.  'aad  in  short  almost 
every  objcot  of  natwe  er  art.  Some  have  the,  portrait 
of  the  qneetti  sen,  w  dwtghter  of  tho  prince  whose  image 
■  appears  on  the  fisce  obverse  y  aad  these  are  esteemed 
highly  by  antiquaries,  not  only  because  every  coin^ 
■tamped  with  portraita  on  hodi  udea  ib  aocoonted  valu- 
able, hot  because  they  lender  it  certain  that  the  person 
Mrasentod  tm  the  reveiM  was  Ue  wift,  aoo,  or  danghter 
of^Ua  iriio  appetts  on  thn '  obvetw  ;  by  which  mennB 
they  assist  ^iutj  in  the  art^mtiag  ti  a  lerieB.  Some, 
however,  with  two  portruti  are  comnoo,  as  Ai^ustos, 
the  reverse  of  CaHgola  }  and  Marcus  AareGus,  mono 
of  Antoninus  Pins. 

We  find  more  art  and  design  in  the  icrerses  of  the 
Roman  medals  than  of  die  Greek }  but  on  the  other 
hand,  the  latter  have  more  exqntsite  relief  and  wA'k- 
mansfaip.  The  very  ancient  corns  have  no  reverses, 
excepting  a  rode  mark' struck  into  the  metal,  resem- 
Uing  'that  of  an  instrument  with  fourltlunt  points  on 
which  the  eoin  was  struck  ;  and  was  owing  to  its  hav- 
ing been  fixed  by  such  an  instroment  on  that  side 
to  receive  the  impression  upon  the  other.  To  this 
succeeds  Uie  image  of  a  dolphin,  or  swiie  small  animal, 
in  one  ot  the  departments  of  the  rude  nark,  or  in  a. 
hollow  square :  and  this  sgun  is  raeceeded  a  more 
psrfieet  iMgfi,  without  any  mark  of  the  holkiw  s^nare. 
Some  of  the  Greek  c«nns  are  hollow-  in  the  revwse,  as 
those-  of  Canlonia,  Crotona, .  Mctapontnm,  and  some 
other  ancient  cities  of  Magna  Gnecla.  About  500 
B.  C.  perfect  reverses  appear  on  the  Greek  coins,  of 
exquisitfr  relief  ^nd  workmanihip.  The  very  inus- 
cles  of  men  and  animals  (says  Mr  Pinkerton),  arewen, 
and  will  bear  inspection  with  the  largest  magnifier  as 
ancient  gems.  The  ancients  certainly  had-  not  eyes 
different  from  i  and  It  is  cl^ar  that  diey  most  have 
magnifiod'  objects.  A  drop  of  water  forms  a  micro- 
soope ;  and  it  is  probable-  this  was  the  only  one  of  the 
ancients.  To  Greek  artists  we  are  indebted  for  the 
beauty  of  the  Boman -imperiid  coins}  and'thew  are 
so  highly- finiihiid,  thafr  «a  some  reverses,  as  that  of 
Nera^  doooaioB,  the  advenHu  wa^  pn^catk  of-  va- 
ribitt  oMperani  the fundator  poett  of  Severu8,.the  fea- 
tores  of  d»  empetor,  riding  or  walking,  are  as  exact 
as  on  the  obverse.  -But  though  the  best  Grcek'ar- 
li»Uwen  wUlod  to  Rome,  ycl-the  Greek  coins.  n»der 
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the  Roman  ampeiors  are  sometimes  well  exeeoted,  Anrntgr- 
and  always  full  of  variety  and  curiosity.    No  Boman  neat,  -fco. 
or  Etruscan  coins  have  been  found  of  the  globular '  V 
form,  or  indented  on  the  reverse  like  the  early  Greek. 
The  first  Greek  are  small  pieces  of  silver,  while  tho 
Roman  are  large  masses  of  copper.    The  former  are: 
struck  ;  the  latter  cast  in  moidds.    The  teverses  of  the 
Roman  cuns  are  very  unifbnn,  the  prow  of  a  ship,  ». 
car,  or  the  Hfce,  till  ahont  the  year  100  B.  C.  when', 
varimu  reverses  ARiear  on  thmr  eramlar  coins  in  all. 
metals.   The  vane^  and  heaoty  of  the  Ronran  impe- 
rial revewes  are  well  known,   The  medallist  modi  va- 
lues those  vAich  have  a  numher  4^  figures ;  as  the 
Puelke  Ftauttmatutf  of  Fanstina,  a  gold  coin  no  larger  ; 
than  m  six^ce,  vdiich  has  12  figures  j  that  of  TnUan, 
regno assigniaaf  hasfiiorj  the cof^gum'ttm of  Nervanve;.. 
the  allochtioQ  of  Trajan  seven ;  of  Hadrian  lo  ;  of 
Probus  12.    Some  Roman  medals  have  small  figures- 
on  both  sides,  as  the  Apolh'mtaneto  of  Julian  II.  Such 
have  not  received  any  pecoliar  name  among  the  medal- 
lists.   Others  have  only  a  reverse,  as  the  noted  AwtCr^. 
ati\  whidi  have  numerali  L  IL  &«..  on  nie  ob- 
verse." 118 

The  name*  of  the  doitiss  represented  on  the  xevei-^^  ^ 
ses  of  Greek  coins  are  never  expressed  }  perhaps,  as  Mr— 4?vbmh 
Piiikertno  sn^oses,  oot  of  piety,  a  symbolical  repce-Moieat 
aentatibii  of  thmr  atlrihatea  bring  all  that  thn  thoe^coiw. 
pvper  to  doUneate ;  hot  the  Roman  tcm  amays  ex- 
mess  the  mune,  frequently  with  an  adjnnot,  as  Vkneri 
VicTHici,  &0.   In  othetB,  the  name'  of  the  empenr- 
or  empress  is  added  ;  as  Pudicitue  Augusta,  romid 
an  image  ofimodestyv  Virtus  Auousti,  a  legend  for< 
an  image  of  virtue^ 

The  principal  symhds  of  the  divine  attributes  to  be* 
met  widi  On  tbe  Greek  medals^te  as  follow : 
:  I.  Jupiter  is  known  on  the  coins  of  Alexander  the 
Great  by  his  ei^le  and  thunderbolts  ;  but  when  the- 
figure  ocours  only  on  the  obvmnes  of  coins^  he  is  distin- 
guished by  a  laurel  crown,  and  ^aoid  bearded  cooate-  - 
nance.  Jupiter  Ammon  is  known  by  the  ram^s  horn 
twisting  ramd  his  ear ;  a-symbid  of  power  and  strength,, 
assumed,  by  some  of  the  snocessors*  of  Alexander  tho'. 
Great,  partionl^y  by  Lysimadns. 

ak  Neptnneis  known  hy.fak  tiident,  dc^in, or  being 
drawn  by  sea  horses  $  hitt  he  is  leUoB  met  wUh  on  the- 
Gieoian  coins.' 

-  S.  Apollo  is  distii^;nished  ky  an  herp^  branch  «f> 
laurel,  or  tiipodj  and  sometimes  by  a  bow  and  arrows. 
In>  the  character  of  the  son,  his  heaid  is  snrvounded  with  .- 
raysj  but  when  the  host  only  occun,  be  has  a.  fiur  young - 
face,  and  is  crowned  with  laurel.  He  is  frcqnent  oo. 
the  coins  of  the  Syrian  prinoei. 

4i  Mars  .is  distingniahed  W  his  armonr,  and  some- 
times by  a  trolly  on  his  shoulders.    His  head  is, 
armed  with,  a  hehoet,  and  has.  a.  forociotts  couote-. 
name. 

1  5.  Mereury  is  reptessnted  as  a-  yond^  with  h  smaUt 
cap  on  his  head,  wings  bdund  his  ears  smd  en  lus  feet.. 
He'  is  kwNm  by  tbe  CKf,  wlndi  icMmUes  MnmU  hat, 
andthe  wbgi.   He  apfears  abo- vtth.'theoiduceM,. 
or  wand  twined  with  scnents,  and  thfr 
parse,  which  he  hidds  in  bis  hsnd. 

6.  JEsculapios  is  .  known  by  his  hnshy  heard,  and- 
his  leaning  on  a  clul^  with  •  swpent  twisted  round  it.. 
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Amagf  Bb  Mmetiiim  oeeon  irith  hb-wife  Hygem  ar  HmIA,: 
Meat. ate,  with  tkeir  son  Tdetphorus  or  Comaleateiica  htbmUm. 
»     '  tkem. 

7.  Baccfani  ia  kaown  fay  hu  onma  of  ivy  or  vine, 
Me  diadem  sad  lionif  with  a  tygae  aad  ■aQn  anniad 
bai> 

8.  -  Hie  fignfe  of  Hercnlet  i»  conuDoa  aa  the  coins  of 

Aiexaader  £e  Gvtttt,  and  ins  frequently  beca  mistikca 
ior  that  tff  the  frinoe  hiauelfl    He  mp^ean  sometinm 

as  B  yoidh  end  sometimcB  with  a  beai^    He  ia  known. 

by  toe  dvh,  lion's  skin,  aad  renuricaMe  apparent 
■atnagth  j  aiHBetiniBe  he  has  a  cap  in  hit  iiaadi  aad  a 

pepUr  tree,  as  a  symbri  ^  vigoor,  as  aoiaariiaea  added 

to  the  pertraft. 

9.  The  EgjftMa  Sen^U  is  knowa  hf  his  hoshy 
lieardr  ud  a  BMSsare  npon  his  head. 

10.  Apis  is  JelinBated  in  the  ftna  of  a  hall,  with  • 
flnnraf  the  lotos,  the  water  of  the  Nile,  supposed 
fay  SAurelMas  to  be  a  i^iqbol  of  tteatiea  j  aad  Jambli- 

-  CMS  IB,  that  Osins  wastheagbt  to  have  his  thnoe 
iait. 

XI.  Harpocratea,  ths  god  of  Siienee,  appears  with 
/  his  finger  on  bis  mouth }  wnwtunes  with  the  sistnua  ia 
his  left  baad }  a  iynbid  eonaaen  to  moat  of  the  ^yp- 
tiaa  deities. 

13.  Canopea,  aaotfaer  Egyptian  deity,  appears  io  the 
ahaae  of  a  hoaaui  bead  ^aced  on  a  kind  of  jntcber. 
**  Tbia  deified  pitcher  (says  Mr  FinkertMi),  aeenui  to 
lefer  to  an  aaecdote  of  ancient  sopestition,  which,  I 
betieve,  is  recorded  fa^  Plutaroh.  It  smbm  snne  Per^ 
sian  and  E^gfptum  pnests  had  a  oontest  which  of  their 
dritiea  had  the  sopetiotity.  Hie  Egyptian  said,  that 
»  siag^  vase,  sacred  to  Serapis,  woald  cxtingnish  the 
whole  power  ti  the  Ferriaa  dei^of  iire.  The  eiqwri- 
meat  was  tried }  and  the  wily  ^^iaa,  boriag  holes 
in  the  vase  and  stoj^tng  thsm  with  wax,  aftnwards 
filled  the  vsae  with  water;  whitdi,  goshing  tfannigh  the 
boles  »  the  wax  melted,  eztiagnishM  the  Fenian  deity. 
Xleaoe  the  vaae  was  deified." 

15.  The  Hokf  Senate  and  Ho^  Pecplct  appear  fre* 
qoently  on  the  Greek  imptrial  corns,  sometimes  repi^ 
seated  as  oU  ifeen  with  beards,  at  oUien  as  yonths. 

The  goddesses  lepreseated  oa  nndals  are, 

1.  Jvna,  represented  by  a  beantifiil  yomig  woman, 
aemetinies  with  a  diadem,  sometimes  wiuoat  any 
badge,  which  is  reckmed  a  aofficient  distinction,  artho 

•  itter  goddessts  all  vrear  halves.  Sometimes  die  ap- 
pcan  at  the  goddess  efaMniege)  and  is  thea  voiJed  to 
the  niddia,  and  imniiilinss  to  the  toes.  She  is  known 
by-thff  peMoeky  a  Uid  sacred  to -kl><£raa  flMfiUdeof 
Avgus. 

2.  Minerva  is  very  cossdun  on  the  coins  of  Alex- 
andsr  the  Chwatj  and  her  bnst  hasTbeen  mistaken  by 
the  eebbnied  p^oter  Le  3hm  &r  (he  hero  faimsel£ 
She  is  very  easily  distinguAhed  by  the  hekaet.  Her 
syadnlff  are,  her  arraoDr ;  the  spear  in  her  right  hand 
and-lhe  «ith  a  Medusa^  head,  in  her  left }  an 
0*1  camtmaly  Heading  by  her. 

3.  Diaaaof  Ephseas  is  ooaimody  repteMattd  on  the 
Gnek  hapsriil  qrias^i  and  spaisn  with  a  gieat  nosa- 
faer  of  hranl^  snpyhsed  to  ieaete  OBivaesd  I^itnre* 
9ia  is  sui^erted  by  two  deer,  aad  oaities  a  paauer 
Amk  ma  her  head.  -  Hie  hast  af  tUo  goddess  is 
faarm  bf  ihe  cnsoant  on  her  blow,  and  isiailiiaui  fay 
the  bser  and  qniver  at  her  ai^ 


4.  Venal  is  kam  hyavap^  tllR  p^X9  of  beauty, 
ia  her  hand*   Sonetines  she  u  dislin^pusbed  ovij  by  ™Bt,&c. 
her  total  want  of  dress }  bat.  is  always  to  be  known  by '     ' ' 
her  extnetdinary  beaoty,  and  is  sovetimes  adorned 

with  pearis  aboot  the  aedE. 

5.  Cupid  is  sometimes  met  with  oa  the  Syrian  coins, 
sad  is  known  by  his  infiucy  and  wing*. 

6.  Cybele  is  known  by  a  torretM  cgnHrn  and  lion  | 
or  is  seen  in  a  ehanot  drawn  hy  lions, 

.7.  Ceres  is  knowti  by  Jwr  garland  of  vAeat,  and  ja 
common  on  the  Sicilian  coins }  that  island  heiag  ra* 
narkaUe  tut  Us  fertility.  Semetimes  she  has  two  serf 
peats  by  b«f,  aad  is  eometinics  drai^  ia  a  duviot  by 
ihem.  She  cairies  in  her  hsnds  the  torches  wiw 
which  die  is  fabled*to  ^ve  gone  in.aearoh  af  her 
dM^ter  FMoeifine. 

,  8.  Fneerpine  herself  is  snamtiaws  awt  with  an 
onns,  wHh  Uw  name  ^  aiifs*  or  the  aarA 

9.  tin  Egyptian  Isis  has  a  hMTer  fiowar  en  her 
head  ^  a  symbM  of  the  perpetoal  blesm  of  the  inhidM- 
tants  of  hMven.  1^  carries  also  a  sistram  in  her  hand. 

10.  The  Sidonian  Astsate  anwan  en  a  i^ebe  sop- 
ported  oa  a  chariot  wHh  two  wheels,  and  drawn  by 
two  borsea. 

These  are  the  deities  most  comiaonly  represented  on 
the  Gre^  coins.  The  mure  oneemmoa  are,  Saturn 
with  his  scythe,  or  w^  a  hook  on  the  HeracUan 
coins  i  Vulnn  with  his  tongs  on  the  revene  of  a  coin 
of  Tbyattfa,  r^vcseated  at  wori^  in  the  peeeence  of 
Minerva.  Adnuos,  a  Sicilian  god,  is  sonwtimea  va» 
presented  on  coins  with  a  dog-  Anabis,  aa  £g]i#- 
tian  deity,  has  a  dog*s  head.  Atis  u  kunm  hy  his 
FhiTgian  bonnet  i  C^sator  and  Pollnx  a  star  on 
head  of  each  (  Dis,  by  his  old  bee,  dnhev^ed  hahr 
and'beard,  ssd  a  hook:  Flora  by  her  crown  of  low- 
eni  Nemesis  by  her  wheel}  and  Pan  by  bis  boms 
and  ears  belont^g  to  some  kmd  of  beast.  „ 

There  are  Ukewise  to  be  foond  on  medals  roanyl^bkflf 
difiereat  symbtds  by  Uiemselves  >  of  the  most  remarit-  symbols, 
able  of  aduoh  we  shall  give  the  following  taUe,  with 
tfaur  signifiBatiwi ! 


I.  Vases  with  ^rigs, 
3.  Saadl  chest  or  hanger,  iridi  a 
lai^ent  leaping  oat. 


3.  Anohsr  on  Sekndan  nedals, 


'  4.  Apollo  on  ^riaa  cdas,  w 
anvextad  nuapor, 

5.  Bee, 

6.  Laorel,      ■  •  • 

7.  Baed, 

8.  Ivy  aad  ptcgn, 

9.  Poppy,      -  - 
10.  Corn, 

IX.  Oiri  aad  eUve, 
.Z2.Dove,         •        *  -« 
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Signijicatums, 

Solemo  games. 
M;H«>e  rites  of 
_  BaochuB. 
'  Cistt  Btrocfc 
at  Antioch, 
vAeieanan- 
chsrwasdog 

Covered  tripod. 

'Axisteas  -  tho 
son  of  AfoU 
lo. 
ApoUo. 
A  river. 
Baeofaas. 
rCmand  Ska- 
1  eerpine. 
Gena* 
Bfiurra* 
Venus. 
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jj.  Torcfa,  • 
14.  Mudmi,  ta  conic  stone, 
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{Diuia,  Ceres, 
or  ProBer- 
pine. 

{The  sun,  Bdoii 
or  Veniu. 


15.  FomcgMntB  flowenv  Biiodesi. 

16.  Owl,       .  •       -      .    ,  Athene. 

17.  FegeiiiB,      ;  «•         -■'  Corinth. 
liWotf^fand^         -      •  Aigae^ 
19.  BoU^  bead,    .    ...  Bcnitis. 
an.  MnwtwrVhewtendhJiyiintK  Crete. . 
ax.  Hoiee'shend,         •    .  -  .Pfannelia. 
32.  I^ioD,       -  ■  -     -          -  Merseilleii. 
aj.  ToctMse,        >      -      -  PeloponoBSUs. 
a4..%tiinK,           -I   .   -             .  Scio. 
a5.Tlu«  li^joiMi  ,«iin(h*l8le1sj^jj 

06.  Honei  .    .  > 

•7.  The  pweonit,      -      >  . 

38.  Boll,         .  . 


39.  Ensi^  with  the  lettos  Col. 

30,  Bun,  -  . 

31.  Cftduceos,       ^       .  . 

33.  Conocofue,  '  -  - 
33.  FoBtiiRia  kid, 

34>  PenzMunnii  >  \. 


3J.  lOleha  eo  -u  alter  -wkh  tbee 
tee»      .      .      -  - 

3&  Fort  and  gate, 


TbesMl^. 
Byzsntiom  (a^ 
'  Sappoeed  tp  be 

a  river. 
Acbloiqr.tewn 
frnn  one  le. 
aien. 
Apia,  rticDSth. 
orsecnritj. 

{Peace  and  can- 
card. 
Ahuedsoce. 
FrieMfaaod. 
Bsteofe  «f  com* 

'  The  world  prc- 
eerwdhy  the 
gedi  Cor  the 
tluee  sooe  of 
Constant,  i. 
Seonrikf. 


3?.  TBk^  •  kind  «f  cherau  def  unknown. 


6ize, 
36.  AlUr  ortriped, 

39.  Dolphi.,        -      -  . 

40.  LeotHteraia, 

41.  Idtnas,  or  twisted  waad, 
43.  Aftx,  or  eaf  with  itriags, 

43.  !ElMnaa,  or  dariet  em^t^red  to  f  ConBecrationof 

carry  im^o^         .      -  an  empress. 

44.  Peacock,        ...  I>itto. 

Ae  T  Consecratioa  of- 

45'  **gK»      .  -      -      -  ^  ea^eaor.. 


Piety. 
ApaBo. 

Fcsttvala. 
Angorship. 

Pontificate. 
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The  lagsndi  pid  open  medaiii  arc  designed  as  ex?  Amage- 
pbuatioDB  of        )  bat  as  the  cmnpass  o£  ev«i  the  "MM.  Uc 
lai^t  coins  does  not  admit  of  bdt  great  length  of*"""* 
inscr^ptiop,  it  has  always  been  fbond  Becessary  to  wej,^^!  ^ 
lUibrenatiens }  and  ia  readily  decy^ering  these  lies  ajn^Iit. 
considoabk  f^of  tbedifficulty  Mtbe  science.  This,, 
howew,  is.grcater  in  the  Bcuun  than  in  the  Greek 
medals }  for  the- Greeks  cMumonly  insert  as  moch  of 
the  word  as  is  snffieient  to  enidde  ne  easily  to  onder- 
stand  its  meaning}  bat  it  is  cinnDQa.far  those  who  at>> 
tempt  to  explain  lettm  that  do  not  often  occur,  to  xst 
Sall  Jnto  very  adicoloas  errors.   Of  this  Mr  Pinker- Extrmrdi- 
ton  gives  a  most  remarkable  instance  in  Feitnnins  Li- 
cetos,  a  leanwd  man,  who  finding  upon  a  coin  o^^L^^mI 
Adrian  the  lettaTa,r.  IA  signifying  the       year  of  that"™ 
emperor^  Tum,  im^ined  that  they  signified  Xwcrr- 
Ms  Mwwnf  DeUa  1  **  Delta  invented  lanthoras }"  and 
thence  ascribed  ^  origin  of  lanthocns  to  the  Egy^ 
tiaiM.    Tables  explaining  the  meaning  o£  the  ahbrevi. 
tttions  found  1900  medals  have  been  pnUidied  by  Pkp 
tai,  Ursatas,  and  others. 

Besisks  the  ordinary  coins  of  the  aaeienls^  vUcb' 
pnssed  in  conunon  cireolntiea  throi^  the  9ottntry» 
there  were  others  of  a  hnger  aize,.iAwh  an  now  term- 
ed aaedbtfnu.    These  wm  itn^  ob  the  comrnHnre 
aant  af  the  seign-ef  a-aew  enfenr  tmA  other  eokw 
pfffesiwie;  finyient^r>bo,tyriia&aAaMiia^^ 
as  msM—enti  of  gmtkude  n-  of  flattuy.  mnetniNa 
they  iP»  mtn  md  «r  natteaa  pieces )  and  these 
aboand  after  the  time  nf  Maximian,  with  the  wards 
Tm  AUmtite  on  the  rererse.    The  ocanmon  opinioo- 
is,  that  all  the  Soman  pieces  of  gold  exceeding  the 
denarius  anrens,  all  in  silver  exceeding  the  denunis, 
aad  all  in  brass  cxceediiw  the  sestcrtins,  went  onder> 
the  denonnnatioB  of  medaiHam:  but  Finkertmi' 
thinks  that  many  of  these  large  pieces  went  in  circular 
tion,  theu^  not  vary  venunouy,  as  our  five  and.  twa 
Boinea  pieces,  ulvcr  GRnne,  &c  do  in  this  comtiy*. 
Ue  finest  BMtdallians  were  Resulted  by  the  mnt-mas- 
tere  to  the  empevoc,  and  by  the  emperor.  tatUs  firienda, 
as  apecaMSB  of  fine  workmanship.  The  heet  we  have 
at  preset  am  of  brass,  and  many  of  them  r  umpeand 
of  two  sorts  (rf  metal ;  tibe  eentre  being  copper, 
a  rin^  of  bram :  aroand  it,  or  dw  oontraxy.;  aad  Ae 
inscription  is  sometimes  confined  to  one  of  the  metals, 
soBwtsmes  net.    Ihere  is  a  rensaricahle  diflerenee  be- 
tween the  Greek  and  Bonum  medaliioos  in  point  oT 
shickiiese  v  the  latter  being  frequently  three  or  Cmr 
linm  thick,  while  the  other  seldom  ^exxieed  cue.  Very 
fsfr  aMdallinis,  however,  were  slmck  by  the  Greeks 
beiere  the  time  of  the  Boman  empensrs  )  bat  the  Greek 
wdillisw  nf  Ihn  imp imn  nrr  msee  wnasrona  than- 


{a)  TWs  nroean  on  the  early  cmns  of  Byzantiom,  with  the  legend  9TZAMTIK.  SOT.  **  the  preserver  of  B^. 

^tht  reason  of  this  was,  that  -wMn  Philip  of  Macedon  besi^d  the  city,  and  wm  i^mit  to  slenn  it  m. 
a  eleody  night,  the  moon  sbme  ont  on  a  sudden  and  discovered  him }  ny  which  meops  the  itdudntaam  had  time 
to  crflect  their  foron  and  repolse  him.  The  Tarits  tm  entering  Constantim^,  fovnd  thie  faa^  in  many  ^aoee  y 
and  sBspec^og some  magtcaipower m it, tsnuned  the synM,  aad IH power, \» thenmhee }  so ttat  At miisuenti 
ienow  me^imrTaifcidi  ensign.  3 
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Medal-  tliase  of  the  Bamam  Aemsfllvei.   And  all  tlieee  piecea, 
Jiiw«,  fcc.  bowvver,  are  of  anch  hi^  price  that  Cnr  prmta  per^ 
•  '     MKisjure  aUe  to  purchase  Cneak   In  the  last  century 
V.  Christina  queen     Sweden  procoied  about  300.  In 

the  king  of  France*s  collection  then  are  1 200  ;  a  num- 
ber formerly  su|ipo8ed  not  to  exist ;  and  J}t  Hunter^ 
collection  contains  abeirt  400,  exclnim  of  the.^yp- 
tian. 

Besides  these  Urge  pieros,  there  are  smaller  ones,  of 
a  size  somewhat  larger  than  our  half-crowns  }  and  hr 
Italian  medallists  are  called  medaglwn  etui,  at  small 
medallions.    They  are  still  scarcer  than  the  lai^ 

kind. 

There  is  still  n  third  kind,  which  have  almost  cseH' 
ped  Uio  notice  of  medaliists,  vix.  the  small  coins  or 
MiMiaGu  scattered  among  the  peofle  <u  solenm  occn- 
iatma  such  as  those  stnck  for  ue  shms  en  acteuat 
of  the  saturnalia ;  ooanters  for  gamiu ;  tickets  Sot 
baths  and  feasts }  tokens  in  wmaer  and  in  lead,  &c; 
These  are  distinguished  by  Mr^inkerton  by  the  name 
of  medaUtt.  Mvoff  or  perfaapa  almost  all,  of  those 
struck  for  the  saturnalia  were  satirical ;  as  the  slaves 
had  then  a  license  to  ridicule  net  only  their  masters 
but  any  person  whatever.  Mr  Pinkerton  mentions 
ene  of  dw  roost  common  pieces  of  this  Iciod,  which 
has  on  the  ebrerse  the  head  of  an  old  woman  veiled, 
with  a  laurri  crown  j  the  rsveme  only  s.  c.  within  » 
wreath.  Baodelot  is  of  opinion  that  it  is  the  head  of 
Acea  Laurentia,  the  nurse  of  Bomulus,  to  whomn 
festival  was  ordained.  "Ferha^(saysMrPinkcftan), 
it  wys  struck  in  ridicule  Juhos  Cseaar  ^  £»  the  mait- 
Bcr  of  XvasA  ciown,  nad  its  .Uah  appearaooe  over 
the  head,  perfectly rcoeinUe  thrt  of  Jolios  onUs  coins.** 
Some  have  n  diip  upon  one  side }  mi  de  reverse  T, 
U  a  cross,  iriiicb  was  the  image  of  Friapus  \  and  oc- 
casiraied  many  &lse  invectives  against  the  first  Chris- 
tians, who  paid  such  respcctto  the  cross.  Some  pieces 
have  the  beads  of  the  emperors  upon  one  side,  on 
the  reverse  only  numerals,  III.  IV.  V.  &c.,  and  the 
noted  tpintriati  of  Tacitus.  Both  these  kinds  appear 
tickets  fiw  the  baths,  as  the  number  seems  to  denote  the 
yMticotar  bath.  Some  have  the  head  of  a  giri  vnth 
a  vessel  used  at  the  baths  in  her  hand.  The  spiatriati 
are  so  immodest,  that  few  will  bear  mention.  But 
some  are  merely  ludicrous  }  as  one  whidi  has  an  asa 
with  a  hell  sdioat  fau  neck,  and  a  soldier  ridinc  him  \ 
another  widi  two  figmes  hoisting  a  wonnn  in  a  Msket 
into  the  air.  Of  uose  that  wiU  just  bear  mentum,  is 
a  man  with  tklei  anmnd  Unit  as  dnef  of  the  gaaws  \ 
nnd  a  woman  in  ridieole  of  the  modest  bath-gin  abova 
mentiooed.  There  is  also  one  nauked  xix,  on  whidh 
appears  an  inq>eratqr  triumiJiing  in  a  car :  this  car  is 
placed  on  the  back  of  a  camel  j  and  behind  the  in^ 
ntor  is  a  monkey  mimicking  him. 
"Pf  tbc  cw*  A  feorth  class  of  medals  are  called  contomwii  from 
taraiatL  «he  Italian  conformofo,  **  encircled  }*'  because  of  the 
hollow  circle  which  commonly  runs  around  tbcm. 
They  are  distinguished  from  medallions  by  tbeir  thin- 
ness, faint  relief,  reverses  sometimes  in  relief  some- 
times hollow }  and  in  general  by  the  inferurity  ia 
their  wutkmanship.  The  opinions  of  medallists  ctm- 
ceming  these  ^eces  are  veiy  various  ^  seme  suppose 
tbcm  to  have  been  stnck  by  Gallienni  to  the  memory 
■  of  iUostrions  man  and  celebrated  ofMrfie  at  the  time 
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diat  he-catwd  all  ^  ceosecntion  cobs  of  his  pre-  McM- 
deoesson  to  be  restored )  others  ascribe  their  invention  lNPt,ace. 
to  Greece^  flie.  but  Mr  Pinkerton  is  of  opiuiim  that' 
they  were  only  tickets  fer  pLaoes  at  pabjic  games. 
Many  of  them,  notwithstandiog  their  inferior  work- 
nmnship,  are  very  valuable  on  account  of  their  pre- 
serving the  portnuts  of  some  illustrious  authnv  of  an- 
tiquity, nowhere  else  to  be  found.  Much  depend- 
ence, however,  cannot  be  ppt  on  the  portraits  of 
Greek  authors  and  eminent  men  found  upon  some  of 
them  'y  fer  though  we  know  that  the  busts  of  SalluSt^ 
Horace,  &c.  must  have  been  struck  when  tbeir  per- 
smu  were  feesh .  in  the  monory  of  the  artists,  yet  it 
was  otherwiae  with  Homer,  ^on,  lyhunras,  &c. 
which  are  to  be  found  on  some  1^  them.  Even  these, 
however,  at*  valuable,-  aa.  being  ancient  aiidaeihi^ 
traditioBii  poitra^  of  tliese  great  men.  Ilie  but 
whose  portraits,  are  siyfeacd  to  have  been  delineated 
in  this  way,  are  ApidMiius  IVanens  who  floorisfaed 
in  the  time  of  Domitian,  and  Apolelus  in  that  4f 
Marcos  Antoninus.  Mr  Finkertesi  thinks  it  a  ceOf 
finnatitHi  of  his  opinion  conecmin^  tbeae  medals,  that 
the  reverses  always  cootun  -some  device  ^Hn^w^g  to 
puUic  games,  as  that  ^  «  charioteer,  dinii^  m  -chi^ 
riotf&c. 

Sect.  XII.  Hirtetions  for  making  Cabaiets. 

Wz  most  now  proceed  to  the  last  part  ^  onr  sub- 
ject, viz.  that  of  ^ving  directions  for  the  fennatin 
of-cafaaaeta.  Aa  we  have  iflready  seen'that  the  ^ma- 
Ueaof  any  CM  must  be  attended  wiA  very  coudder- 
able  expence,  it  is  necessary  fer  every  one  who  at- 
tempts this  to  proportion  the  cabinet  to  his  own  cir> 
cumstances.  There  are,  properly  spcal^i^  three  kinds 
of  cabinets,  i.  Those  meant  to  contain  a  coin  of 
every  sort  that  has  been  issued  from  the  mint  in  every 
age  and  country  j  but  this,  u4iich  may  be  called  the 
large  and  complete  cabinet,  is  not  to  be  pnrdiaaed  by 
private  perstms.  That  Ht  Hunter  already  mm- 
tioned  is  perhaps  one  of  the  best  private  cabinets  ever 
known }  aud  cost  33,oooL  bnt  as  many  dnpUoateo 
were  st^d  as  cost  2000I.  by  which  means  the  ezpeneo 
was  reduced  to  21,00^  The  vast  collection  mateTby 
the  king  of  France  cost  upwards  of  ioo,ooqL  3.  Tbe 
smaller  cabinet  may  be  su^osed  to  conaiBt  only  of 
middle  and  small  Braun  bram,  English  pennies,  R^t^ 
Sec.  with  a  few  medals  of  the  mwe  valnaUe  knad,  and 
may  be  suppoaed  to  incur  an  expence  of  frooi  sool.  t» 
xoooU  3.  The  smallest  kind  is  called  a  cwirf  of  me- 
dals, and  does  not  consist  of  above  1 000  ^  moat  of  va- 
rious kinds  )  and  consequently  the  expence  mnst  depend 
on  the  {Measure  of  the  proprietor.  - 

In  tbe  formation  of  the  grand  cabinet,  it  must  be 
observed  that  the  Greek  Eoedals  of  every  denomina- 
tion do  not  admit  of  any  arrangement  by  the  metals 
like  the  Boman ;  not  any  regular  series  of  this  kind 
being  met  with  even  in  the  most  (^nlent  mbinftrf. 
Hence  in  all  collections  the  civic  coins  are  ranged  a^ 
cording  to  aa  alphabetical  order }  and  the  monarduo 
in  a  chronolomcal  one.  The  same  rule  is  to  be  ob- 
served in  the  Boman  consular  medals  }  they  arc  ranged, 
like  the  coins  of  the  Greek  cities,  ia  an  alahabaSnl 
series  <tf  the  families.  The  Bomao  im^iourooina  ar« 

only 
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I^irectians  <uiiy  thosc  clpable  of  being  arraaged  according  to  sizes 
i>r  DuJiing  and  metals.    Kven  from  thin  muit  be  excepted  the 
CwtgnctB.-^  mipinii,  or  very"  amallest  coins  j  which  are  so  scarce, 
*        that  tbe  only  regular  series  of  them  in  the  world  is  that 
belonging  to  the  king  of  Spain,  which  was  formed  by 
a  most  skilfa)  French  oiedallist,  and  consists  of  all  the- 
metals.  The  arran^mcntof  a  grand  cabinet,  according 
to  Mr  Pinkerton,  is  as  foUowii. 

"  I.  The  coins  of  cities  and  of  free  states  in  alplia-. 
betical  order :  whether  using  Greek,  Uoman,  Funic, 
Etruscan,  or  Spanish  characters. 

"  IL  Kings  in  chrwiological  series,  both  as  lo  foun- 
dation of  empire  and  seniority  of  reigo. 

"  III.  Heroes,  heroines,  foanders  of  empires,  and 
cities. 

**  IV.  Other  illustrious  persons. 

V,  Boman  ases. 
"  VI.  Coins  of  families,  commonly  called  consular. 

VII.  Imperial  medallions. 
«  VIII.  Imperial  gold. 
•*  IX.  Imperial  mim'mi  of  all  mctals. 
"  X.  Imperial  silver. 
**  XI.  Imperial  first  brass. 
"  XII.  Second  brass. 
*«  XUI.  Third  bnsa. 

**  XIV.  Colonial  coins  which  an  all  of  brass. 

"  XV.  Greek  cities  under  the  emperors,  of  all  me- 
tals and  sizes.  In  a  smaller  cabinet  they  may  be  put 
with  tbe  Boman,  according  to  their  metal  and  size. 
Those  without  tbe  emperor^s  head  go  to  Class  I.  though 
struck  in  Boman  times. 

XVI.  Egyptian  coins  struck  under  tbe  Roman 
emperors,  of  all  metals  and  sizes.    Tbey  are  mostly  of 
a  base  metal  called  by  the  French  patin  ;  it  is  a  kind 
of  pot-metal  or  brittle  brass. 
.   '*  XVII.  Contomiati,  or  ticket  medals. 

"  XVIII.  Coins  of  Gothic  princes,  &c.  inscribed 
with  Renmn  characters. 

"  XIX.  Coins  of  sontbem  nations  using  uncommon 
alphabets  ;  as  the  Persian,  Funic,  Etruscan,  and  Spa- 
nidi. 

"  XX.  Coins  of  northern  nations  using  unconmiMi 
characters  ;  as  the  Bunic  and  German. 

In  tbe  modem  part  do  series  can  be  formed  of 
capper  that  will  go  back  above  two  centuries  ;  but  se- 
quences (chronological  series)  of  gold  and  silver  may 
be  arranged  of  all  tbe  different  empires,  kingdoms,  and 
states,  as  far  as  their  several  coinages  will  allow.  Those 
«f  England  and  France  will  be  tbe  most  perfect.  Mo- 
dem sHver  is  commonly  arranged  in  three  sequences ; 
tbe  dollar,  tbe  groat,  and  the  penny  sizes.  Tbe  me- 
dals of  each  modem  country  «ugbt  of  course  to  be 
separated ;  thou^  it  is  best  to  arrange  each  set  in 
cbnnudogical  order,  let  their  size  of  metal  be  what  they 
win.  It  nay  be  remwkcd  here,  that  onr  modem  me- 
dids  of  the  size  of  a  tea-saucer,  are  only  so  many  mo- 
noments  of  barbarism.  The  ancient  medallions  are  al- 
most universally  but  little  larger  than  our  crown-piece, 
though  three  or  four  of  Uiem  may  extend  to  about  two 
inches  diameter,  but  very  many  modem  medals  to  four 
inches  and  more.  A  large  medal  always  declares  an 
ignorant  prince  or  an  ignorant  artist.  Lito  tbe  size  of 
a  crown-piece  tbe  ancients  threw  more  miracles  in  this 
way  than  will  ever  appear  in  these  monstrous  produc- 
iions." 

Vqj,.  XIII.  Fart  L  f 
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These  directions  will  likewise  ap|dj  to  the  forma-  Ancicut 
lion  of  a  cabinet  of  the  second  kind:  but  if  the  col-^ 
lector  means  to  fonn  a  series  of  large  Roman  brass,  lie  — v— 
will  find  the  coins  of  four  or  five  emperors  so  scurcu 
as  not  to  be  attainable  in  that  series,  even  at  any 
]Hrice.  He  must  therefore  supply  their  places  ivith 
middle  brass,  as  is  allowed  with  regard  to  Otbo,  ewn 
in  the  best  cabinets  j  there  not  being  abo^-e  three  cuin* 
of  that  emperor  in  Urge  brass  known  in  the  world ;  ^ 
whereas  of  tlie  middle'  bivss,  two  or  three  hmidred 
may  exist.  For  this  reason  Mr  Piakerton  ctmcludcit, 
that  in  cabinets  of  tlie  second  class,  the  collector  may 
mingle  tbe  large  and  second  brass  together  as  be 
thinks  proper,  in  order  to  save  cxpence-,  though  it 
would  not  do  so  well  to  unite  such  disproportionate 
sizes  as  tbe  large  and  small.  "  In  the  small  sequence, 
however  (says  he),  there  can  be  no  barm  in  his  mix- 
ing gold,  silver,  and  brass,  as  chance  or  curiosity  may 
lead  bim  to  purchase  any  of  these  metals.  And  thou^ 
your  starched  bigotted  medallist  may  sneer  because  such 
li  sequence  would  controvert  his  formal  and  narrow  way 
of  thinking,  common  sense  will  authorize  us  to  laugh 
at  the  peduit  in  our  turn,  uid  to  |ffonounce  such  a.  . 
series  more  various,  rich,  and  interesting,  diau  if  thb 
collector  had  arranged  only  one  metal,  and  rejected  a 
cwious  article  because  he  did  not  collect  gold  or  silver* 
In  like  manner,  if,  in  the  modem  part  of  tbe  smaller 
cabinet,  any  coin  of  a  series  is  of  high  price,  or  of 
bad  impression,  there  can  be  no  impropriety  in  putting 
another  of  the  same  reign,  which  is  cheaper,  or  bet- 
ter executed,  though  of  a  different  denomination  or  o£ 
a  little  larger  size.  lu  short,  the  collector  lias  no 
rules  but  in  the  Greek  cities  and  Roman  families,  to 
observe  idphabetical  order  and  chronology  in  every 
thbg  else." 

Tables  of  Ancient  Cows. 

The  most  ancimt  coins,  according  to  Froelichy  are 
distinguished  by  the  following  marks,  which  he  ac- 
counts infidliblc.  i.  Their  oval  circumference,  and- 
globulotts  swelling  shape.  2.  Antiquity  of  alphabet^ 
3.  The  characters  being  retrograde,  or  the  first  divi- 
sions of  the  legend  in  the  common  style,  while  the  next 
is  retrograde.  4.  The  indented  square  already  describ- 
ed. 5.  Tbe  simple  structure  of  the  mintage.  6.  Some 
of  tbe  very  old  coins  ar6  hollowed  on  the  reverse,  with 
the  image  impressed  on  tbe  front.  7.  Tbe  dress,  sym- 
bols, &c.  frequently  of  tbe  mdest  design  and  exc- 
cation. 

Table  I.  Ancient  Greek  Coins. 

1.  Those  without  impression. 

2.  With  one  or  more  hollow  indented  marks  on  one 
side,  and  an  impressiou  in  relief  on  the  other.— Of  Cbal- 
cedon  on  the  Hellespont,  Xicsbos,  Abden  in  Thrace^ 
Acanthus  in  Macedon,  thf>se  said  to  belong  to  Egium 
in  Acbaia.  This  class  continues  from  about  900  to 
700  B.  C. 

3.  With  an  indented  square  divided  into  segments, 
having  a  small  figure  in  one  of  them  *,  the  rest  blank, 
with  a  figure  in  relief  on  the  obverse. — Of  Syracuse 
and  other  places  adjacent.— Continue  from  700  to  600 
B.C. 

Y  ^4.  Coias  I 
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Ancient      4.  Coiii3  I10II0V  on  live  rc^'erse,  \nth  figures  in  relief 
^ ,  Coioa.     on  tlie  obverse. — Of  Caalonta,  Crotona,  Metapontam, 
'       &c.    Sopposcd  by  some  to  be  a  local  coinage  of  Mai^- 
Grfecia  i  but  probably  of  equal  antiqaity  with  the 
former. 

5.  Coiaa  in  which  a  square  die  is  used  ott  one  or  both 
Rides.—- Of  Alliens,  Cyrene,  Argos,  &c.-— Of  Alexan- 
der I.  and  Archelaos  I.  of  \Iacedon.  Disused  in .  the 
reign  of  the  latter  about  420  B.  C. 

o.  Complete  coidb,  both  in  obverse  and  reverse,  oc- 
cur first  in  Sicily  in  the  time'of  Gelo,  about  491' 
B.  C. 

7.  Coins  of  Alexander  the  Great  and  his  successors. 
About  the  time  of  this  hero  the  Greek  coins  began  ta 
attain  to  perfection,  and  were  strack  of  uncommon 
beaaty.  It  is  remarkable,  that  on  the  coins  of  this 
iQonprch  his  ovrn  image  seldom  occurs.  The  only 
one  yet  found  of  Alexander  with  his  portrait  upon  it, 
and  struck  during  his  reign,  is  a  sUvier  hemidrachm 
in  Dr  Hunter^s  cabinet,  which  is  represented  Phiite 
CCCXXXL  N**  3.   AfW  hu  death  many  coins  bear 

.  his  portrait.  Trebellius  Pollio  ibfnm  us,  tliat  some 
coins,  particnluly  those  of  Alexander,  used  to  be  wont 
as  amulets ;  and  many  medals  are  met  vith  in  cabinets, 
bored  seeminriy  mth  that  intention. 

8.  Coins  of  the  Saccessors  of  Alexander.— Tliose  of 
the  Syrian  monarchs  almost  equal  the  coins  of  Alex- 
ander himself  in  beauty.  Those  of  Antiochus  VI,  are 
supposed  to  be  the  most  perfect  patterns  of  male-beauty 
to  be  met'  with  any  where.  The  Bgyptian  Ptolemies 
are  somewhat  inferior. 

9.  The  coins  of  the  Arsacidae  of  Parthia  done  by 
Greek  workmen.. 

10.,  The  Greek  imperial  coins,  hieing  such  as  have 
the  head  of  the  emperor  or  empress :  such  as  have  not 
these  imppessious  being  classed' with  the  civic  Coins, 
diouj^  struck  nnd^  tb  R«Nnan  power.  None  of  the 
imperial  coins  occur  10  gold..  Of  silver  there  are  those 
of  Antioch,  Tyre,  Sidon,  Tarsns,  Bei^us,  Ciesarea, 
£jm>tian  silver  coins  of  base  metal,  Syrian  silver  coins, 
wnich  sometimes  bear  on  the  reverse  the  clob  of  Her- 
etiles,  or  the  Tyrian  shell-fish.  Hiose  of  Sidon  bear 
the  image  of  the  goddess  Astarte,  or  her  chariot. 
Those  of  Csesarea  in  Cappadocia  of  better  work  than 
the  Syrian.    Lycian  coins  of  good  workmanship :  on 

'  the  reverse  two  harps  and  an  owl  sitting  upon  them. 
Silver  coins  of  Gelon  in  Sarmatia  resembling  the  Sy- 
rian. The  sitaation  of  this  town  is  very  much  un- 
known.   It  seems  to  have  been  situated  on  the  north 

'  of  the  Euxine  sea,  where' some  Sarmatic  or  Sclavonic 
tribes  were  mingled  with  the  Scythians  or  Goths. . 
He  Greek  imperial  hrasa  coins  an  very  nnmeroos. 
A  series  of.  almost  all  the  emperors  may  be  had  from 
those  of  Autioch,  wiUi  a  Latin  legend  on  the  obverse 
and  Greek  on  the  reverse.  Those  of  Bithynia  and 
Phrygia  remarkable  for  good  workmanship.  The  coins 
of  Tarsus  remarkable  for  their  curious  views  of  ob- 
■jects,  almost  in  perspective.  The  Egyptian  coins,, 
from  the  time  of  Augustus  to  Nero, .  are  worse  exe- 
cuted than  afterwards.  From  Nero  to  Commodas 
they  are  frequently  of  admirable  workmanship,  and  In 
a  peculiar  style,  distinct  both  firom  the  Greek  and  Ro- 
mafi.  From  the  time  of  Commodus  they  decline,  and 
are  lost  after  the  reign  of  Copstantins  I.  The  Egyp- 
tian lurass  coins  of  the  Boman  period  axe  likisnise  of  ex- 
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cellent  woikmauhipf  especially  in  the  tiiM  «C.  Aatoai-  Ancient 
nus  Fins.  Cmu. 

Table  XL  Roman  Corns, 

1.  The  consular  coins,  called  also  the^coins  of  families, 
and  arranged  alphabetically  in  cabinets,  according  to 
the  names  of  the  fiunilies  whidi  appew  oa  them. .  Tltey 
are, 

X.  Bran  OlifU.— These  consist  c^fly  of  large  pieces 
of  rude  workmanship  without  any  interesting  imagery. 
In  cabinets  they  are- generally  kept  in  boxes  apart  by 
themselves.  Tlie  as  bears  the  head  of  Janus  ;  the  se- 
mis of  Jupiter  with  S  }  the  triens  of  Minerva  with  four  - 
cyphers  }  the  quadrans  of  Hercules  with  three  cyders ; 
the  sextans  of  Mercury  with  two  cyphers;  and  the 
oncia  bears  the  head  of  Borne  with  one  c^er.  In  aU 
these  pieces  the  prow  of  a  ship  is  constantly  the  figure 
on  the  reverse,  with  very  few  exceptions.  Sometimes  - 
indeed -they  have  a  shell,  two  heads  of  barlt^,  a  frog, 
an  anchor  m  a  dog,  on  Uie  reverse.  About  the  time  of 
Julius  Csesar  both  the  obverses  and  the  revoses  of  the. 
coins  buan  to  be  iJtered. 

2.  Suver^^—Of  this  the  denarius  was  the  first  and" 
principal  coin.   It  was  stamped  originally  with  X, 
denoting  that  the  value  was  ten  ases.   On  the  reverse 
was  Castor  and  Pollax,  or  a  chariot  of  Victory.  Af- 
terwards the  busts  of  vsrious  deities  make  their  appear- 
ance ;  and  in  the  seventh  century  of  Rome  the  por- 
traits of  Illiutrions  persons  deceased  are  met  with :  but 
till  the  time  of  Julius  Csesar  no  figure  of  any  living 
person  is  to  be  met  with }  Julius  himself  bein^  the  first-- 
who  assumed  that  honour.    Tlie  workmanship  on  die 
best  and  worst  silver  is  much  the  same.    The  reverses 
are  very  curious,  and  point  out  many  remarkable  events 
in  Soman  history  ;  but  none-  of  these  occur  till  aboat  «^ 
centwT  before  the  Qiristian  era.   Hie  large  denaiii, 
with  IloHA,  are  the  most  ancient }  and  stne  vt  these 
bear  the  P^asgic  A,  not  the  Roman.   The  silver  ses- 
tertii have  a  head  of  Mercury,  with  a  f»dacens  on  thk- 
reverse.    The  qoinarii  have  ajways,a  head      Jupiter^  - 
with  a  Victory  on  the  reverse. 

3.  Gold. — Most  of  these  are  of  grsat  value.    He  ■ 
number  of  these  exceeds  not  100;  those  of  brass  200} 
and  of  silver  2000.    The  atirens  is  the  goier^  ^d 
coiit }  but  two  or  three  gold  senussGS  of  &milies  like-  - 
wise  occur. 

IL  Roman  tmperiid  coins. 

X.  £ra».— Tlis  is  of  three  sizes;  large,  middle,, 
and  snudl.  Hie  first  forms  a  most  beautiful  series, 
but  very  expensive.  Tlie  various  colours  of  the  pati- 
na have  the  finest  effect.  .  It  is  the  most  imputant  of 
all  the  Roman  coins,  and  cxxeeds  evn  tbs  gdd  in 
value. 

The  middle  brass  is  next  in  value  to  the  former ; 
and  in  it  are  manyrarc  and  cnrious  coins,  particular- 
ly interesting  to  Britons,  as  elucidating  the  history  of 
the  island.  Of  these  are  the  triumphal  arch  of  Clau- 
dius} the  ExERc.  Britannicus  of  Adrian  ;  the 
coins  of 'Antoninus  Pius,  Commodus,  Severus,  with 
a  Victory,  Victoria  Britan.  :  but  especially  those 
personifying  the  country  Britannia.  "  The  num- 
ber of  Roman  coins  relating  to  Britain  (says  Mr  Pin- 
kerton)  is  remarkable,  more  than'  20  having  been  struck 
at  various  times :  wUle  those  pexwnifying  Italy,  Gaul^ 
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Ancient  Bpaul,  and  other  regidns  of  the  empire,  exceed  not  four 
<  Ccuu.  or  six  at  most  for  each  country."  Only  one  country 
*  vies  with  Britain,  and  that  is  Daeia  on  the  extreme 
north-east  of  the  empire,  as  Britain  on  the  extreme 
north-west.  No  doubt  this  circumstance  of  remote- 
ness in  these  two  countries  reconunended  Uieai  to  this 
pnrticnbr  attoMion,  as  mwe  expressive  of  the  Romaa 
power. 

The  small  hrass  series  abotods  also  with  curiotia 
coins.  They  i£re  scarce  till  the  time  of  Valerian  and 
Gallienns,  iHat  vary  conmum  afterwards.  Mr  Pinker- 
ton  Rconimends,  therefiwe,  to  (am  a  series  in  silver 
as  well  as  hrftss ;  both  bcin^  the  cheapest  of  all  the 
Boman  coins.  *'  In  this  senes  (sajrs  he),  it  is  a  com- 
mon fault  to  arrange  many  coins  whiiJi  have  been  plat- 
ed with  gold  Or  silver,  the  fbrgeries  of  aitcient  times, 
but  which  time  has  worn  off  either  wholly  or  in  part.^* 
All  real  brass  coins  have  the  s.  c.  till  the  time  of  Gal- 
lienus  ;  as  the  senate  alone  had  the  power  of  strikiiw 
brass,  while  the  emperor  himself  had  that  of  j^ld  and 
silver.  When  the  s.  c.  therefore,  is  wanting,  the 
enn  was  certainly  once  plated  i  as,  in  genenJ,  the 
diSerent  ^pe  uid  fiUiric,  being  those  oi  gold  and 
ttlver,  safficiently  show  themselves.  With  Pertiaax, 
A.  D.  192,  there  is  a  temporary  cessation  of  small 
bnss }  nor  after  him  do  say  princes  occnrio  that  series 
till  "Syrian,  A.  D.  354,  excepting  Trajaaus  Dedns, 
A.D.  250  only.  After  Valerian  the  series  is  contif 
nnous  and  common.  The  brass  coinage  gradually  de- 
clined in  size  from  the  time  of  Sevems  )  so  that  parts 
'of  the  as  could  not  be  stmck,  or  at  least  it  was  held 
tmnecessary  to  strike  them.  Trajanus  Decius  attempt- 
•ed  in  vain  to  restore  the  coinage  i  and  Valerian  and 
Gallienus  were  forced  to  issue  denarii  terei  and  small 
assaria.  The  series  of  large  and  of  middle  brass  are-  of 
two  fixed  and  known  sizes;  the  former  about  that  of 
our  crown,  the  latter  of  the  half  crown :  though  after 
Sevems  they  gradually  lessen.  But  the  smul  hrass 
takes  in  all  puts  of  the  as  j  and  every  brass  coin  not 
larger  than  onr  shilling  belongs  to  uiis  series.  The 
wiijiwnt^  indeed,  or  veiy  smaller  it  is  proper  to  keep 
apart.  The  coins  of  Julius  Cebsbt  in  this  size  are  m 
^ecnliatiy  fine  workmanship.  Titey  bear  his  portrut 
reverse  of  Augustus,  or  the  reverse  has  a  crocodile 
Tgypto  capta.  There  are  several  with  Mark  An- 
tony, and  some  with  Cleopatra  j  but  the  more  common 
pieces  ire  those  with  only  numerals  on  the  obverse, 
which  go  the  length  of  XIII. ;  probably  tickets  for  the 
baths.  A  gnat  many  occur  in  the  time  of  Nero  j  of 
"which  Mr  Jrinkerton  particnlarizes  one  which  has  **  on 
the  reverse  a  table  ornamented  with  griffins  and  other 
deviees.  Upon  it  ifi  placed  a  wreath  of  laurel  and  a 
bsantiibl  vase,  of  wfaifA  the  embossed  human  figures 
are  so  minute,  and"  finisbed  so  surprismgly,  as  to  stamp 
these  coins  the  moat  exquisite  ^odnctions  6f  the 
'dent  mint.*'  Frmn  die  time  of  Nero  to  that  of  Ve- 
'apaaian  no  smatt  hrass  oceuis:  hot  then  are  many  of 
^^is  emperor,  and  of  his  son  Tltns ;  while  Domitian 
has  as  many  as  Nero,  and  Domitia  his  wiie  has^- 
most  as  many.  Succeeding  emperors  to  the  time  of 
Fertiiiax  have  also  many  brass  coins  j  but  from  his 
time  to  that  of  Valerian  there  are  no  real  small  brass 
'excepting  those  of  Trajanus  Decins.  After  Gallienns 
there  are  »  great  mai^  coins  of  this  kind ;  and  Mr 
TinkirtaB'Oualimtt  une  ia  Dr  Hoatcr^  cahiMt,  idT 


A  L  S.  171 

an  unknown  perAon  named  Nigiianus.  The  coin  seems  Ancient 
to  have  been  stmck  at  Carthage }  and  our  autlior  con- .  ^ 
dudes  that  be  was  an  ii&ican  usurper,  fiitber  to  Nigri-  ' 
nianus. 

2.  Sihxr. — This  series  is  very  complete,  and  the 
dieapest  of  any especi^ly  as  the  small  brass  becomes 
a  fine  supplement  to  it :  the  latter  being  had  in  |deuty 
when  the  silver  becomes  scarce,  and  the  silver  being 
plentiful  when  the  brass  is  scarce. 

3.  Gold,"  "The  Roman  imperial  gtdd  coins  fom  % 
series  of  great  beauty  imd  perfection  }  but  on  account 
of  their  great  price,  are  beyond  the  purchase  of  private 
persons. 

4.  The  coloniai  coim  occur  only  in  brass ;  none,  ex- 
cepting that  of  Neraausus,  having  a  right  to  coin  silver. 
They  begin  in  Spain  with  Julius  Cxsar  and  Antony, 
and  cease  with  Caligula,  who  took  away  the  privilege 
of  coinage  from  the  Spanish  colonies.  The  most  beau- 
tiful are  those  of  Corinth.  The  other  remarkable  colo- 
nial ccuns  are  these  of  Emerita,  Ilice,  Terraco,  Cassan- 
dria,  Babba,  Berytits,  Ciesarea,  Patne,  Emisa,  Helio- 
polis  or  Balbec,  Ptolemais,  Sidon,  Tyre,  Deu1ton,Diuin» 
Troas,  Rhesaina,  Neapolis  of  Samaria,  which  bears  a  re- 
presentation of  Mount  Gerizzun  tritb.the  tem^e  on  it. 
Hippo  in  Africa,  &o.  On  many  of  these  cmns  we  meet 
wi&  fine  representationi  of  temples,  triumphal  ardies 

goddenes,  ated  Ulostrions  persons.  But  coins  wiA 
representaUmis  are  by  no  means  c<RnnMm  \  thtt 
colonial  coins  till  the  time  of  Trajan  bearing  tmly  a 
plou^  or  some  other  simjde  badge  of  a  colony.  Ca- 
meliMlunum  is  the  only  odony  in  Britain  of  which  we 
have  any  coins. 

5.  The  n»>j«7»'.— This  includes  the  smallest  coins  of 
all  denominiUions,  most  of  which  do  not  exceed  the 
size  of  a  silver  penny.  They  are  the  most  curious 
all  ;  but  no  series  of  them  was  ever  formed  by  any  pep- 
son  except  the  abbe  Rothelin,  whose  collection,  form- 
ed  of  all  metals,  passed  to  the  queen  of  Spain.  The 
reason  of  the  scarcity.of  these  small  coins  is  pn^mUy 
their  diminutive  size }  by  reason  which  they  are 
mostly  lost. 

It  is  snqnising  that  numbers  of  Roman  coins  ara 
found  dirougb  all  countries  once  subject  to  that  power- 
ful people.  Some  have  J^en  met  with  in  the  Orkneys, 
and  matty  in  the  most  remote  parts  of  Europe,  Au^ 
and  Africa,  known  to  the  ancients. 

Table  III.  Coiru  of  other  Ancient  Natwu. 

1.  The  Lydians  appear  to  have  invented  coinage ; 
though,  perhaps, .  this  honour  may  be  disputed  with 
them  by  the  Greeks. 

2.  The  Assyrians,  Medes,  Babylonians,  Fhttniciaas, 
and  Egyptians,  had  no  coins.  In  the  mouths  of  the 
mommies,  are  only  thin,  unstamped,  and  rttund  pieces 
of  gold,  to  pay  Charon's  fare. 

3.  No  Indian  or  Chinese  coins  an  to  be  met  with 
till  a  very  late  poiod ;  and  even  then  so  rude  as  scarce 
to  be  worth  notice.  Voltaire  menticms  a  collection  of 
ancient  Chinese  and  Indian  coins-made  by  the  empvor 
of  China  in  1700;  but  Mr  Pinkerton  supposes  it  t* 
have  consisted  only  of  the  Greek  and  Roman  money 
which  had  been  introdnced  into  these  countries. 

4.  The  Lydian  coins  have  no  l^jends }  so  that  mere 
eoojecbHe  only  determijKs  the  aooieiit  eouis  of  dectnm 
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and  silver  found  in  Asia,  and  different  from  the  Pcr- 
Fian,  to  bi'toag  to  Lydia.  Crccsus  coiDcd  gold  into  a 
foim  which  he  called  staters  ;  and  Mr  Finkertoo  men- 
tions a  very  ancient  gold  coin  in  Dr  Hunter^s  cabinet, 
which  he  supposes  to  have  been  one  of  these.  It  has  a 
gtoboas  figure,  with  indented  ntarks  on  one  side,  and  oo 
the  other  a  man  kneeling,  Trith  a  fish  held  out  in  the 
left  hand,  and  a  sword  depending  in  the  right.  It 
weighs  four  drachma  ;  which  Josephus  tells  us  was  the 
weight  of  the  Lydiaa  gold  coins.  In  the  same  collec- 
tion are  other  gold  coins  little  ioferior  in  antiquity  }  the 
most  ancient  of  which,  our  aatfaor  8DraoseS|  may -have 
been  coined  hy  the  cities  of  Asia  Minor,  as  coinage 
passed  through themto  Greece.  They  are  ofadmirable 
workmanship,  and  as  much  superior  to  the  best  Sicilian 
coins,  as  the  tatter  are  to  all  the  rest  in  the  world,  'lliese 
gold  coins  are  all  extremely  pale }  owing  to  the  want  of 
knowledge  in  refining  gold. 

5.  Persian  coins.— These  were  first  struck  by  Darius 
Hystaspes,  whence  they  had  the  name  of  darics. 
They  are  of  gold,  and  generally  have  the  figure  of  an 
archer :  they  wei^  about  four  drachms ;  and  some 
necnr  with  the  indented  mark  on  one  side,  while 
otheis  have  figures  upon  both.  Hie  silver  coina  have 
'generally  a  king  in  a  chariot  of.  two  horses,  with  a 
chaiioteer,  and  sometimes  anodier  figure  on  fiiot  be- 
faindf  on  the  obverse  :  while  the  reverse  presents  a  ship, 
sometimes  «  nm,  bull,  or  other  animal.  The  gold 
cointi,  which  only  had  the  title  of  dlortcc,  are  extreme- 
ly scarce,  having  been  melted  down,  as  ia  supposed, 
and  reccnaed  by  Alexander  the  Ofeat  on  his  cmiqnest 
of  Asia, 

There  is  a  second  series  of  Persian  coins  beginning 
with  Artaxares,  or  Artaxerxes,  who  overthrew  the 
Parthian  monarchy  about  the  year  210.  Hiese  are 
large  and  thin,  with  the  king^s  bust  on  one  side,  and 
the  altar  of  Mithras  on  the  other ;  generally  with  a  hu- 
man figure  on  each  side.  These  coins  continue  till  Uie 
year  636,  when  Persia  was  conquered  by  the  Saracens, 
rhese  hav«  only  Persian  letters  upon  them,  which  have 
Hevor  been  expuuned  by  any  uitiqnaries.  Mr  Pinker- 
ton  says  that  they  seem  to  partake  of  the  ancient  Greek, 
Gothic,  and  Alanid 

6.  The  Hebrew  shekels,  originally  didrachms,  hut 
after  the  times  of  the  Maccabees  tetradracbms,  are  al- 
most all  forgeries  of  modern  Jews,  as  well  as  the  brass 
coins  with  Samaritan  characters  upon  them.  They  have 
all  a  sprig  upon  one  side  and  a  vase  on  the  other.  Mr 
Pinkcrtoo  says,  that  the  admission  of  one  of  them  into 
H  cabinet  would  almost  be  a  disgrace  to  it. 

7.  Phoenician  and  Punic  coins  are  very  interesting 
on  account  of  the  great  power  and  wealth  of  these  na- 
tions. The  alphabets  have  been  cleared  by  their  rela- 
tion to  the  Hebrew  and  Syriac  languages. 

8.  The  coins  of  Palmyra  come  under  the  same  de- 
nomination with  the  foimer.  Palmyra  being  a.  Syrian 
"city. 

9.  The  Ktmscan  coins  have  the  characters  of  that 
nation,  which  have  been  explained  by  their  affinity  to 
the  Pclasgic,  or  oldest  Greek  and  Latin. 

ic.  The  Spanish  coins  are  inscribed  with  two  or 
three  alphabets  allied  to  the  old  Greek  or  Punic  ;  but 
the  inscriptions  have  not  been  sufficiently  explained.  . 

II.  Gaulish  coins.— These  are  numerous,  but  the 
moBt  ancient  have  no  legends }  and  even  after  the 
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Greek  letters  were  introduced  into  Gaol  by  a  c<dony  Hodera 
at  Marseilles,  the  legends  arc  very  difficult  to  b«  ex-  Coins, 
plained.  '        '  " 

*  12.  British  coins.— From  a  passage  in  Cfesar^s  Com- 
mentaries, it  has  been  inferred  that  the  Britons  used 
Some  kind  of  coins  even  in  his  time.  Mr  Pinkerton  in- 
forms lis,  that  some  rude  coins  ef  copper  very  much 
mingled  with  tin  are  frequently  found  in  England ; 
trhich,  he  supposes,  may  be  some  of  the  ancient  Bri- 
tish money.  They  are  of  the  size  of  a  didrachm,  the 
common  form  of  the  nnmmus  ao^os  amonj^  the  an- 
cunts.  Af^r  the  time  of  Caesar,  coinage  increased 
among  the  Britons }  and  there  are  many  Imuid  of  Cu- 
nobelinus  mentioned  in  the  Koman  history.  Most  of 
these  liave  on  one  side  cuno,  with  an  ear  of  wheat,  a 
horse,  a  kind  of  head  of  Janus,  or  other  symbol ;  and 
have  frequently  also  the  letters  CAMu  ;  supposed  to 
mean  Camelodunum.  Sometimes  the  word  Tascia 
occurs  -y  the  meaning  of  which  has  not  yet  been  ex- 
plained. 

1 3.  Gothic  coins  of  France,  Italy,  and  Spain,  to  the 
time  of  Charles  the  Great.  These  havje  the  Rcnnan 
characters  upon  them.  The  Italian  coins  are  mostly 
of  the  size  of  small  brass  j  and  in  this  way  we  meet 
with  coins  of  Athalaric,  Theodahat,  Witigez,  and  other 
Gothic  princes.  Many  others  occur,  the  inscriptions  of 
which,  though  meant  for  Soman,  are  so  perverted  as  to 
be  illegible. 

Table  IV.  Modem  Coins. 

1.  Of  Japan.— These  are  thin  plates  of  gold  and  sil- 
ver, of  an  oval  figure,  with  small  marks  or  figmm  stamp- 
ed on  them. 

2.  China. — These  are  only  rapper,  about  the  size 
of  a  farthing,  witli  a  square  bole  in  the  middle  to  pnt 
them  on  strings.  The  insf:ription8  on  them  do  not  ex- 
press the  name  of  the  sovereign,  but  the  year  of  his 
reign    as  the  happy  year,  the  illustrious  year,  &c. 

3.  The  Tartariui  coins  are  rode,  having  «ily  iiiserip- 
tiona  upon  them  j  and  they  are  all  posterior  to  the  time 

Jendiiz  khan* 

4.  Coins  of  Thibet,  Pegu,  and  Siun,  are  much  the 
■ame,  presenting  only  inscriptions  without  any  fignzes. 
Hiey  are  also.of  late  date. 

5.  India.— Some  old  coins  have  been  found  in  the 
neighbourhood  of  Calcutta,  of  gold,  silver,,  copper,  and 
tin,  all  mixed  together.  These  have  commonly  a  war- 
rior irith  a  Bword  on  one  side,  and  an  Indian  female  idol 
on  the  other,  of  the  Hame  form  with  the  celebrated- 
sculptures  in  the  island  of  Elepbaota ;  but  it  is  impos- 
■iUe  to  tell  what  antiquity  they  are  of.  llie  modem 
coins  are  the  pagoda  of  gold,  worth  little  mwe  than 
six  shillings-,  the  roupee  of  silver  upwards  of  two  shil- 
lings ;  and  the  cash,  of  copper.  There  is  a  remarkable 
set  of  nnpen,  which  show  the  twelve  signs;  a  lion  on 
one,  a  boll  on  another,  &c.  but  the  occasion  on 
whkrh  they  were  struck,  is  unknown.  The  other 
coins  of  India  have  generally  Persian  inscriptions  npoD 
them. 

6.  Persia  — The  Persic  coins  since  its  conquest  by 
the  Arabs  continue  on  the  Arabian  model. 

7.  Arabia. — Some  coins  of  the  petty  princes  of 
Arabia  are  met  with  as  old  as  the  imperial  ages  of 
B«ne  }  hut  tiU  the  time  of  Uaioun  Alra^d,  no  re- 
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Modem  coiAa^  aHPean  in  the  vast  en^nre  of  the  Sara- 

Coias.  cens.  Even  then  the  reverse  has  odIt  an  inscription, 
and  the  diverse  is  itopied  from  any  Greek  or  Syrian 
omn  wkich  happened  to  fall  in  die  moneyer^s  war. 
The  later  Ambian  ooina  are  mostly,  silver,  with  t^ 
name  and  titles  of  the  prime  oa  one  side,  and  some 
ioscriptioD  lEhn  the  Ktvan  oa  the  other.  The  toon 
modern  coins  of  this  coontry  ax«  in  the  shape  of  a  fisb- 
hook,  with  Arabic  inscriptions. 

8.  Tarkey.— No  regolar  coinage  was  formed  by 
the  Turks  till  thev  became  masters  of  Coastantioople. 
They  resemble  those  of  Persia  and  Arabia,  having 
merely  imKriptions  on  both  sides. 

9.  The  coins  of  the  Alricaa  states,  at  least  such  as 
profess  the  Mohnmrnedan  religioo,  have  merely  inscrip- 
tions without  any  figures ;  those  of  the  internal  parts 
are  unknown ;  and  no  coinage  was  nsed  among  the 
Mexicans  and  Peruvians,  the  only  civilized  nations  in 
Americas  but  La  Hon  tan  meatioos  an  Americao  sa- 
vage who  had  a  square  medal  of  copper  dependiug  from 
his  neck.  Mr  Pinkerton  supposes  it  to  have  come  from 
Japan. 

10.  Modem  Italic  coins.  Besides  the  Gothic  prin7 
ces  mratumed  in  the  former  table,  the  exarchs  of  Ra- 
venna coined  money  with  the  inscription  Felix  Ra- 
venna, &c.  l^e  Lombards  issued  no  coins,  but  diere 
are  some  still  extant  of  Charlemagne.  The  follow- 
ing list  shows  the  origin  of  the  coinage  in  various  Ita- 
lian states. 

.  Rome. — ^Papal  coinage  originates  with  Hadrian  I. 
Size  of  silver  pennies,  with  the  Pope*s  name  on 
one  side,  and  Scos  Pztrus  on  the  other.  No  coins 
appear  irom  975  to  1009,  excepting  of  Leo  IX.  In 
1303  appear  pennies  01  the  senate  and  people  of  Rome, 
with  Peter  on  the  one  side  and  Paul  00  the  other. 
Tbne  are  groats  of  Clement  V.  with  hia  portrait 
fhiee  quarters  length ;  hut  the  side-head  begins  with 
Siitns  V.  in  1470.  Gold  was  first  coined  by  John 
XXII.  in  1316.  The  coins  of  Alexander  VI. 
Jolhu  IL  and  Leo  X.  are  remarkable  for  beauty  uid 
elrnnce. 

MHan,  Coinage  began  with  Qiariemagne.  The 
first  coin  of  the  family  of  Visconti  occurs  in  1330,  un- 
der Azo.    The  set  finishes  with  Louis  XII. 

N(^tles.  ■   Coinage  begins  in  840  and  880,  with 
Duke  Scrgius  and  Bishop  Athan.isiu8.      The  nest 
coins  are  of  Roger  of  Sicily,  and  Roger  II.  in  1130, 
William  I.  IL  and  Taocred.    Naples  and  Sicily  were 
subdued  in  11 94  by  the  emperor  of  Germany  j  in 
'  2 J  5  Manfred  appears ;  in  1 2^6  Charles  of  Provence  j 
*ad  others  till  Joan  in  1414:  after  which  follow  the 
w>QSG  of  Arragon,  and  later  kings. 

Venice  begins  in  the  loth  century.    The  first  coins 
'^'^  silver  pennies  marked  Veneci.    Then  follow  the 
j^^a*  of  Henrico  Dandulo  in  iig2,ofZiani  in  1205, 
Gold  was  first  coined  at  Venice  in  1280,  aud 
*^l*Per  in  1471  ^  but  the  silver  groats  arc'as  old  as 

•^^mxnce.    Silver  was  cmned  here  in  the  j  2th  cen- 
or  before  J  but  in  I2j2  the  first  gold  coins 
*'*'***Jt  in  Lurope  after  the  8th  century  made  their  ap- 
'  'I!^*''5ttice,  and  were  named  Jlottns  from  the  flower  of 
,  lily  upon  them.      They  were  imitated  by  the 
PPP^,  by  France,  and  England.    They  have  on  one 
-^Ab  St  John  the  Baptist  standing,  on  the  other  »  large 


JUur  de  /w,  and  it  ia  not  doubted  tluit  the  French/lwrf  Modem 
de  lis  took  their  origin  from  these  coins.    They  weigh  Ctia». 
a  drachm,  and  are  no  less  than  24  carats  fine,  accord- v 
ing  to  Italian  writers,  and  are  worth  about  12  shil- 
ling^ 

Geneva  first  began  to  coin  money  in  1 1 29,  under 
the  goverament  of  Curad.  Those  ctf  the  dukes  of 
Savoy  be^an  in  the  same  ceotuiy. 

Aymina.  Coins  were  issued  from  this  dty  by  the 
patriarchs  from  1204  to  1440. 

Ferrara.    Coins  of  the  marquises  from  1340. 

II.  French  coins.  During  the  race  of  Clovis, 
from  490  till  751,  the  coins  are  chiefly  gold  trientes, 
with  some  soiidt  and  wmisses.  The  former  are  of  good 
workmanship,  with  the  heads  of  kings.  The  reverse 
has  a  cross,  with  the  name  of  the  town  where  they 
were  struck. 

The  coins  of  the  second  race  begin  with  Pepin  in 
751,  and  continue  tUl  Hugh  Capet  in  987.  The 
coins  of  tlic^  first  race  are  elegant,  but  those  of  the  se- 
cond entirely  the  reverse,  being  almost  all  silver  pen^ 
nics,  and  seldom  bearing  the  pwtrait  of  the  lung. 
Those  of  Charlemagne  have  only  Carolus  in  the 
field ;  while  the  reverse  bears  x.  F.  or  some  such  in* 
scription  ;  though  one  piece  stnick  at ,  Rome  has  a 
rude  bust  of  him.  The  coins  Louis  le  DebmuHre 
are  better  done. 

The  third  race  begins  with  Hugb  Capet  in  987, 
and  extends  to  this  time.  The  coinage  did  not  begin 
to  improve  till  1226  under  St  Louis,  when  the  groat 
appears.  Its  name  in  Italian  is  grosso,  in  French  p^se, 
in  English  groat,  or  great  coin  >  so  called  from  its  size 
in  comparison  with  the  penny  and  it  passed  from  Ita- 
ly to  France,  to  Germany,  and  to  England.  After 
the  conquest  of  France  by  the  En^ish,  -base  coins  of 
many  kinds  were  introduced ;  and  in  the  year  1574, 
in  the  time  of  Henry  III,  copper  was  first  introduced 
into  the  French  coinage.  Besides  these,  the  other  re- 
markable coins  of  France  are,  the  Manes  or  billim 
groats  first  issued  in  1348  }  the  ecus  a  la  cottronne,  or 
crowns  of  gold,  so  called  from  the  crown  on  one  side, 
and  begun  by  Charles  VI.  in  1384  j  those  of  Ann  of  ' 
Bretagne  in  1498  :  the  tethn^  or  |nece  with  the 
king's  head,  of  Louis  XII ;  the  Henri  of  Henry  II. 
with  Gaul  sitting  in  armour,  and  a  Victory  in  her 
hand.  There  are  many  coins  of  Cardinal  Bourbon, 
elected  kin^  in  1589  j  and  in  1642,  Louis  XIV. 
takes  the  title  of  Catalonijc  Princeps.  The  first 
louis  d'or  made  its  appearance  in  1640^  bot  such 
was  the  poverty  of  France,  if  we  believe  certain  au- 
thors, that  in  1719  the  duke  of  Orleans  regent  struck 
copper  for  silver. 

1 2.  Spanish  coins.  The  most  early  series  of  these 
consists  almost  entirely  of  trientes,  finely  done.  On 
one  side  they,  have  the  nead  of  the  king  with  hts  name, 
and  on  the  odier  a  cross,  with  the  name  of  the  town, 
commonly  In  Bsetira,  or  the  south  part  of  Spain, 
where  there  were  a  great  many  Roman  colonies,  and 
which  was  fisrtile  to  a  proverb.  The  Moresque  emus 
of  Spain,  like  those  of  the  rest  of  the  Mohammedan 
states,^  present  us  only  with  insipid  inscriptions  on  both 
sides.  Indeed  the  Muhammedan  religion  by  its  abso- 
lute refusal  to  allow  the  representation  of  any  livmg 
creature,  has  prevented  the  progress  of  coinage  in  any 
degree  throughout  those  regions  which  it  has  over- 
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Modem  spread.   The  uucriptum  on ,  die  ancient  Spanish  wuna 
Coioi.   are  in  the  Cufic  or  old  Arabic  characters. 
»  13.  Portogal.   No  description  of  the  coins  of  this 

kingdom  has  yet  appeared. 

14.  GermaoY-  No  account  ' of  the  German  coins 
has  been  published  j  though  it  is  well  known  that  not 
'  only  tbe  emperors,  but  many  of  the  cities,  particularly 

those  called  Hanse-towns,  issued  money ;  and  many  at 
-'the. coins  issued  by  the  cities  were  superior  in  elegnfee 
even  to  those  issued  by  the  empenvs. 

15.  Beumark.  Here  tbe  coinage  begins  mth  Ca- 
nute the  Great  in  1014.  The  pieces  are  at  firat  ex- 
tremely rude,  omamoited  only  with  rings  and  Runic 
characters,  lliese  are  aocceeded  by  copper  ^eces, 
some  of  which  have  a  cross,  others  a  pasbwal  staff,  on 
one  side,  with  the  letter  A  on  the  other,  Later  coins 
have  strokes  iili,  &c.  all  round  them  j  hot  those  «f 
Harold,  Hardicannte,  and  Magnus  Bonus,  in  1041, 
are  of  neat  workmanship,  and  have  tbe  portnuts  of  the 
princes  at  half  length.  The  coins  of  Nicolas,  or  Nid, 
as  lie  is  called  by  we  Danes,  are  rude,  as  well  as  those 
of  WaJdemar  I.  and  the  celebrated  Margaret  In 
1376  Olaf  caused  money  to  be  dtmck  with  a  grinning 

:  full  face,  with  a  crowned  O  upon  the  o^er  side. 
"  The  Swedes  (says  Mr  Pinkerton)  took  these  coins 
extremely  ill,  as  the^  thou^t  they  grinned  at  them.** 
Silver  was  first  corned  in  Denmark  by  Fhilippa 

.  queen  of  Eric,  and  daughter  to  Henry  iV.  of  Eng^ 
land. 

16.  Sweden.    Hie  coinage  of  this  kingdom  began 
•^.in  8x8  nnder  Biomo,  on  the  plan  of  Charlemagne, 

The  coins  are  marked  with  a  cross.  Next  ibUow 
those  of  Olaf  in  1019 :  which  Mr  IKnkerton  supposes 
.  to  have  been  the  first  tme  Swedish  .coins ;  and  that, 
'tiie  art  of  coinage  first  passed  from  England  into  Den- 
mark in  the  time  of  Canute  the  Great,  and  from  Den- 
mark into  Sweden.  These  coins  were  struck  on  the 
English  model.  During  the  time  that  Sweden  was 
subject  to  Denmark,  or  miserably  harassed  by  tbe 
Danes,  the  coins  of  both  kingdoms  were  the  same) 
but-  after  ^e  time  ef  Gustavus  Vasa  many  elegant 
pieces  appear.  In  ^634,  dollars  were  coined  with  the 
portrait  of  Gustavus  Adolphus,  who  was  killed  two 
years  before :  on  tbe  reverse  tbey  have  the  arms  of 
Sweden,  with  the  chemical  marks  of  mercury  and 
sulphur.  In  1716,  1717,  and  1718,  Charles  XII. 
bei^in  extreme  want  of 'money,  issued  small  copper 
coins  with  Saturn,  Jupiter,  Mars,  £co.  upon  them,  to 
go  for  dollars ;  and  on  account  this  scheme,  Bit- 
ron  Goertz,  die  snj^estar  of  it,  was  brought  to  the 
block. 

17.  Norway.  The  coins  of  this  country  begin  wUh 
Olaaf  in  1006  }  after  which  Ume  th«e  are  various  coins 
of  other  princes }  hot  copper  was  not  coined  till  tbe 

year  1^43. 

Besides  the  coins  already  mentioned,  there  are  eccle- 
uastic  coins  of  Frani^,  Germany,  Denmark,  Sweden, 
Norway,  8cc.  Those  of  Denmark  and  Sweden  are 
'.anmeroDB,  hut  the  Norwegian  coins  of  this  denomina- 
tion are  rare.  Mr  Pinkerton  describes  a  ulver  one  in 
his  possessiott  as  haviu  arms  and  a  mitre,  with  the  in- 
scription on  pne  nde,  &kNcTus  Olaws  Rex  Norvzt} 
on -die  reverse,  Olavs  Dej  Gra.  Arcep,  Nid*S£K, 
pwaning  NxDROSXXmis,  or  acdibidiop  of  NAhvt,  now 
JDronthinoh 
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18.  Bi^eraia.     Tbe  coinage  of  tUs 'kingdom  Ap*  UoJem 

Ears  at  a  very  early  date,  viz.  in  tiic  -year  909,  unmr  «Cajas. 
uke  Biderians  I.   These  coins  wn  follmved  by  others v 
of  Btdealans  U.  and  Emma  his  wife  in  970  }  of  Bo- 
leslaue  III.  in  1002;  Jaromir  in  102O)  fjdalrich  ia 
1030,  and  other  princes.    The  brvcieaU  money  of  Ot> 
tocar  L  was  coined  ip  1197. 

19.  Poland.  Tbe  coinage  of  tins  country  is  nearly 
as  ancient  as  that  of  Bohemia,  Tbe  coins  are  on  tlw 
German  model,  but  no  partioular  account  of  them  has 
been  published. 

20.  Russia.  None  of  the  Russian  raoonr  spears  to 
be  more  ancient  than  the'  X3th  century*  The  first  are 
the  kopecks  or  silver  pennies,  which  have  upon  them 
rude  figures  of  animals  on  one  side,  and  a  man  standing 
with  a  bow  or  spear  on  the  other.  Tbere  an  likewise 
coins  of  Moscow  struck  by  Aristoteles  the  wdbUect  in 
1482.  The  rotfAi<:iV  or  dollars  and  their  halis.  Thtm 
are  some  of  the  impostor  Demetrius  u  1605,  irinch  are 
very  scarce. 

21.  Prussia.  The  first  Prussian  cAins  were  struck 
at  Culm  by  tbe  Teutooic  knights  in  1230.  Tliey 
were  silver  pennies,  and  upcm  -  the  German  ]dan.  In  - 
the  next  century  were  struck  shillings,  groats,  and 
scAots;  the  last  were  the  latest,  and  are  extremely 
rare.  They  have  the  Prussian  shield,  an  e^e  sur* 
mounting  a  cross,  with  a  Toee-shaped  border,  MOM£TA 
SOHIHORUH  Prussia  :  on  the  reverse  is  a  cross  fieu* 
rie,  within  a  border  of  a  similar  kind,  having  the  in- 
scription HONOR  HAGISTRI,  1U8TITZAM  DlLIGET. — 

Gold  coins  were  struck  In  dw  same  century.  ,  In  the 
time  of  Copranicns  the'  money  was  so  debas^ 
that  13  or  23  mariu  were  wnrai  but  one  of  pm 

diver. 

22.  En^and.   The  English  coins  are  of  various 

kinds. 

zst.  Heptarchic.  These  are  only  of  two  sorts,  viz. 
the  skeatta  or  penny  of  silver,  and  the  styca  of  copper. 
Few  of  the  pennies  appear  till  after  the  year  700  j 
though  some  are  met  with  wbich  bear  the  name  of 
Ethelbert  I.  king  of  Kent,  as  old  as  560.  At  fii^t 
they  had  only  rude  figures  of  serpents,  but  in  latter 
times  l^;enw  were  ukewise  ad^.  Most  of  these 
pennies  have  pa^an  symbols  uptm  diem.  Tbe  styca 
was  onl^  coined  in  Northumberland,  and  was  a  very 
small  piece,  about  the  value  of  half  a  fiuthing. 

2d.  Coins  of  the  chief  monarckg  ni  Eni^^nd^  Mr 
-Pinkerton  denies  that  an  end  was  pot  to  the  heptar-- 
chy  by  Egbert  in  832,  as  is  comnonly  supposed  j 
though  he  owns  that  he  was  chief  mtmareh  of  the  coun- 
try, as  several  others  had  been  b^ore  him.  Edgax^ 
who  reigned  in  959,  according  to  him,  was  the  first 
king  of  England  }  and  the  coins  of  the  chief  monarchs 
form  almost  a  complete  series  from  the  time  of  Eg- 
bert to  Edgar.  The  only  chief  monarch  of  whom 
there  are  00  coins  is  Ethelbald,  who  reigned  in  857* 
Most  of  these  coins  bear  rude  portraits  \  but  the  re- 
verses are  sometimes  curious  ud  inter^ting.  Some 
have  views  of  cathedrals  and  other  boitdinffs  j  particu- 
larly one  of  Edward  the  Elder  in  900  ;  whidi  has  the 
cathedral  of  York  with  three  rows  of  win^iws,  ronwl 
arched  as  the  other  Saxon  and  Norman  buildings :  the 
Gothic  aich  being  quite  unknown  ^  after  ue  lath 
century.  Some  coins  of  Anhif  king  of  Nocthomber^ 
land  have  the  fxaam  nven,  tin  Innish  ensign :  and 
3  those 
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tKose  of  other  princes  Imtc  fireq^eati^  wry  curious  re- 
Tcnes. 

3d.  EcdetuiHk  cwu  appett  of  -  tbe  arcbbisliops  of 
Canteibary,  Wolfied  in  804,  Ceoboth,  in  S30,  and 
Plegnunid  in  88;^ 

4tb.  Coins  of  tbe  kings  of  England*  Tbe  silver  pen- 
ny, which  had  heran  during  tbe  heptarchy,  continued 
to  be  the  general  coin  after  the  kii^om  bad  been 
suited  under  one  bead}  and  extends  in  a  continued 
'aeries  from  Egbert  almost  to  the  present  reign.  The 
only  kings  wanting  are  Edmund  Ironside,  Richard  I. 
and  John,  At  first  the  penny  weighed  22j-  grains : 
but  towards  tbe  close  of  tbe  reign  of  Edward  III.  it 
fell  to  18  grains  }  and  in  that  of  Edward  IV.  to  12. 
In  the  tune  of  Edward  VI.  It  was  diminished  to  8 
grains ;  and  in  Queen  Elixabeth^s  reign  to  771-  \  at 
which  it  still  continues. 

Halfpennies  and  &rthings  were  first  struck  in  silver 
Vjr  Bldirard  I.  in  1280  j  the  fonner  continued  to  the 
tune  of  the  commoawe^th,  bnt  the  latter  ceased  with 
Edward 'VI..  Tbe  groat  was  introdnced  Edward 
III.  in  K354,  and  continues  to  this  day,  though  not 
in  common  circulation.  The  balf-groat  or  two-pence 
is  (tf  tbe  same  date,  and  also  oontinnes  to  the  present 
timet 

.  Shillings  were  fiist  cmned  by  Heniy  VIL  in  1503. 
At  fiist  it  was  called  tettoon,  finm  the  tcstCf  tetty  or  htmA. 
tS  the  king  upon  it die  name  sMUing  bong  derived 
fiomtbe  Gennan  teheUmgt  under  which  i^pellatton 
•GUIS  had  been  stmck  at  Hamburg  in  1407.  Tbe 
oown  was  first  coined  in  its  present  form  by  Henry 
VUI.  Formerly  it  bad  a^eared  only  in  gold,  whence 
the  phrase  of  crowns  of  gold}  thmigh  these  indeed 
wore  the  Urgest  gold  coins  known  kit  a  long  time  in 
Franoe  and  other  eonntries  on  the  oiatinentt  being 
worth  about  xos.  sterling.  They  bad  their  name  from, 
tbe  crown  starn^d  on  one  side,  and  were  fiist  coined 
by  Charles  VI,  jn  1384,  and  continued  till  the  time 
of  Louis  XIV.  The  half-crown,  sixpence,  and  th^e«^• 
pence,  were  cmned  by  fldward  VI.  In  1558  Queen 
Elizabeth  coined  three  halfpenny,  and  in  1 561  three 
fiuthing  pieces}  but  they  were  discMtinued  in  1582. 
From  Ue  year  1601  to  the  present  tune  the  cmns  of 
fd^and  remain  tbe  same. 

Gold  was  coined  in  EogUnd  by  Henry  lU.  ia 
X257 ;  the  inece  was  called  a  goid  penrnf^  and  was  lar- 
ger than  the  silver  one }  and  tbe  execution  is  no 
means  bad  tw  tbe  time.  The  series  of  gold  coinage, 
however,  commences  properly  from  Edward  UL  In 
1344,  thii  monarch  first  stmck  florins,  in  imitation  of 
those  in  Italy ;  and-  it  is  remarkable,  that  Uiough  these 
emns  at  the  time  they  were  first-  issued-'  bore  <ui)y  six- 
shillings  value,  they  are  now  intrinsically  worth  jps.  j 
so  much  has  the  value  of  gold  increased  since  that 
time.  The  half -Mid  quarter  fiorin  were  struck  at  tbe 
same  time,  but  only  the  last  has  been  found.  Tbe 
florin,  however,  being  ftaod  inconvenient,  gave  place 
to  the  noble  of  68.  8d.  value,  and  exactly-half  a  marie. 
The  latter  had  its  name  fran  being  a  limited  sum  in 
accounts :  and  was  eight  ounces  in  weight,  two-thirds 
of  tbe  money  pound.  It  is  swnetimes  also  called  teH-^ 
hrOf  as  being  ooe-faalf  of  the  commercial  pound  of'  16 
onnees.  Ine  noble  had  its  name  from  the  nobili^  of 
She  metd  }  the  gold  of  which  it  was  coined  bong  of 
the  fineit  sort.   Sooictimps  it  was  called  rw  twAIr, 
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from  both-iides  being  impaled  in  an  wiiafaiUng circle.  M«daa 
It  contimed  with  the  half  and  quarter  noUe  to  he  the  Coiai. 
only  gold  coin  till  the  angiels  of  Edward  IV.  appeared '     •  ' 
in  1465.  ^  These  had  their  name  frwn  being  stamped 
with  the  image  of  Michael  and  tbe  dragon.    Tbe  an- 
nlets  of  3s.  4d.  value  were  substituted  in  their  place. 
In  1527  Henry  VIII.  added  to  tbe  gold  coined  the 
crown  and  half-crown  at  their  i^esent  vatoe }  and  the 
same  year  he  gave  Mvcfrigns  of  228.  6d.  and  ryais  of 
118.  3d.  angels  at  78.  6d.  and  nobles  at  their  old  value 
of  69.  8d.    In  1 546  be  caused  sovereigns  to  be  coined 
of  the  value  of  20s.  and  half-sovereigns  in  proportioo. 
Hisi  gold  crown  is  about  the  size  of  our  shilling,  and  ' 
tbe  half-crown  of  six-pence,  but  thin.   All  his  coins, . 
however,  gold  as  well  as  silver,  are  much  debased  y  and 
it  was  not  without  much  labour  and  trouble  that  Ed- 
ward yi.  brouf^t  it  back  to  tU  fwmer  standard.  Oik 
tbe  union  of  tM  two  crowns,  James  gaVe  the  sovereign 
die  name  of  smmICc;  the  vdue  continuing  of  20B.  as 
before.  .  He  coined  also  rose-ryals  of  30s.  value,  spur- 
ryals  of  15s.  angels  of  los.  and  angelets  of  58.  Un- 
der tbe  commonwealth,  tbe  sovereign  got  the  name  of 
the  tvoenty-sAilling  piece,  and  continued  current  till  tbe 
coinage  of  guineaa.    Tlwse  were  so  called  from  their' 
being  coined  of  Guinea  gold,  and  were  at  first  only 
to  go  for  20e.  though  by  an  universal  bat  tacit  consent 
they  always  passed  for  21s.    Half-gubieas,  douUe-. 
^^uineas,  and  five  gtunea  pieces,  were  ^so  coined  dnr^  ' 
ang  the  same  reign }  whush  still  continne,  thou^  the 
two  lattcor  are  not  in  common  circulation.  Quarter 
gnioeas  were  coined  by  George  I.  and  likewise  by  Us 
present  majea^^  hut  they  were  £Miad  so  trouUe- 
some  on  account  of  their  small  size,  that  diey  were 
stofyed  within  a  year  or  two,  lAen  reoetved  at  tbe 
bank  of  England,  and  thns  are  not  to  be  mrt  widi  at  ■ 
present.   A  few  ^eccs  of  7*.  value  hmve  likewise  been 
coined,  and  are  known  by  the  lion  ^ve  the  helmet ; 
but  none  have  been  issued,    in  1688  the  guinea  rose 
to  22s.  6d.  and  continued  to  increase  in  value  till 
1696,  when  it  was  as  high  as  308. }  but  afbr  the  re- 
coinage  in  1697  and  1698  it  fell  by  degrees,  and  in  171 7, 
was  at  its  old  standard  of  3is.  and  at  that  time  silver 
was  fixed  atits  present atandard  valney  viz.aa  x  to  15^ 
in  weight. 

Though  tbe  first  sMHiey  cosed  in  Britmn,  as  we 
have  already  observed,  was  cqtper,  yet,  mcoeptiag  the. 
Notthumbrian  stycas,  no  flipper  coin  was  fimnd  in 
England  firom  the  time  of  the  Saxon  conqneat  till  the 
year  1672.  An  avermon  to  a  wyper  coinage  it  oeems 
was  prevalent  thrangfaont  tbe  nation ;  aad  Queen  Eli- 
zabeth, who  without  hesitation  used  base-rooMT  ibr 
Ireland,  yet  scrupled  at  coining  coiner  for  En^and. 
Tliis  want  of  small  coin  occasioned  such  an  increase  of 
private  tokens  for  h^fpennies  and  farthings  that  it  be- 
came a  serious  object  to  government;  aad  in  1594  a  cop- 
per coinage  was  seriously  thought  of.  Tbis  year  a  small 
copper  coin  was  struck  about  the  size  of  a  silver  two- 
pence, with  the  queen's  mmogram  on  one  side,  and  a 
rose  on  the  other ;  the  running  legend  on  both  sides 
being,  the  fledge  of  a  HAl^raniKT.  Of  this  there 
are  piUteros  both  in  coppw  and  silver,  but  both  of 
them  sow  fell  into  disuse.  On  die  I9di  of  May  16x3, 
King  James  by  royal  proclamation  issued  nrtbing 
tokens.  Thfey  are  genenlly  the  same  size  with  the 
tw«  pence,  with  two  sceptees  in  nUer  snrmonnted 
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Modem   ivith  a  crowir,  and  tlic  liarp  upon  the  otber }  with  an 
Ctaat.    IntcDtion,  as  it  would  stem,  that  if  they  were  refused 

' "   *  ""'in  Eogtand,  they  might  pass  in  Ireland.  In 

Charles  I.  coined  those  with  the  rose  instead  of  the 
harp  J  hut  the  circulation  of  these  was  entirely  stopped 
by  the  vast  numbor  of  counterfeits  which  appeared, 
and  by  the  kingVdeaUi  in  1648.  After  this  the  jH-i- 
vate  toketis  began  again  to  be  circulated,  till  put  a  stop  to 
by  the  coinage  of  farthing  in  1672.  The  workman- 
ship of  the  tokens  is  quite  contemptible.  In  1672 
the  hat:^nce  as  well  as  the  farthings  which  had  been 
•truck  two  years  before  began  to  circulate.  They 
•^rere  of  -pure  Swedish  copper,  the  dies  engraved  by 
Koettier  j  and  they  continued  till  the  year  1684,  when 
some  disputes  arose  about  the  copper  lately  obtained 
from  the  English  mines.  Tin  farthings  were  coined  with^ 
a  stud  of  copper  in  the  centre,  and  inscribed  round  the 
c-dge  as  the  crown  pieces,  with  nummorum  famulus. 
1685  or  x686.  In  16H6  halfpence  of  the  same  kind 
were  coined  *,  and  the  tin  coinage  continued  till  the 
year  1692,  to  the  value  of  more  than  65,000!. ;  but 
next  year  the  tin  was  all  called  in  by  government,  and 
the  copper  coinage  recommenced.  The  farthings  of 
Queen  Anne  are  all  trial  pieces,  excepting  those  of 
X714,  the  last  year  of  her  reign.  "  They  are  (says 
MrPinkeitcn)  of,  exquisite  worknianship,  exceeding 
:  most  copper  coins  cither,  ancirat  or  modem,  and  wifi 

*  do  tuHMur  to  the  engraver  Mr'Croker  to  the  end  of 

time.*'  The  one,  whose  reverse  is  Peace  in  a  car,  fax 
MissA  PEK  ORBXH,  15  the  most  esteemed  j  and  next  to 
■  it  the  Britannia  under  a  portal.  The  other  half- 
pence and  farthings  are  less  valuable. 

23.  Scotland.  Silver  pennies  of  Alexander  I.  who 
reigned  in  1107,  are  believed  to  exist  j  and  there  cer- 
tainly are  some  of  Alexander  II.  in  J  21 4.  There  are 
likewise  coins  of  David  in  1 1 24  bnt  perhaps  none  of 
Malcolm  IV.  hia  successor,  wbose  reign  was  very 
short.  There  are  many  coins  of  William  I.  in  1 1 65  j 
and  a  large  hoard  of  bis  pennies  was  found  at  InvcrnesB 
in  1780. 

The  money  of  Scotland  continued  to  be  of  the  same 
value  wiUi  that  of  England  till  the  country  was  drain- 
ed by  the  vast  ransom  of  Dand  II.  after  which  it  be- 
came necesBUT  to  reduce  its  size}  and  so  moch  did  this 
dimiBotion  afl»ct  England,  that  Edward  III.  found 
himself  obliged  to  lessen  the  En^isb  coin  also.  Hie 
diminotion  of  the  Scottish  coin,  however,  cimtinued 
still  to  go  on  imtil.  it  became  impracticable  to  keep 
par  with  that  of  England.  In  the  first  year  of  Ro- 
bert III.  it  passed  only  for  one  half  of  its  nominal  value 
in  England  :  in  1393,  Richard  II.  ordered  it  oi^y  to 
go  for  tbe  weight  of  the  genuine  metal  it  contained. 
In  1600  it  had  sunk  to  such  a  degree  as  to  pass  onl^ 
for  a  twelfth  part  of  tbe  English  money,  and  conti- 
nued at  that  low  ebb  till  the  coinage  of  Scotland  was 
entirely  caocdied  by  the  union  nf  the  two  king- 
doms. 

Of  silver  coins  we  have  only  pennies  till  tbe  year 
1293,.  when  Edward  I.  having  coined  halfpence  and 
faitmngs,  Alexander  IIL  of  Scotland  coined  also 
balance,  of  which  we  have  a  few,  but  no  farthings 
are  to  be  met  with  i  but  there  are  silver  farthings  of 
Robert  I.  and  David  II.  The  latter,  inti'oduced  the 
groat  and  half-groat,  which  competed  the  set  of  Scot- 
sish  silvei.   It  Goatinned  unaltered  till  the  time  of 
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Queen  Mar}',  when  they  all  ixased  to  be  coluf^  !n  Modtria 
silver,  on  account  of  the  high  price  of  that  niital. ,  t^o'"*-  ^ 
In  1553  shillings  were  first  coined,  *vith  the  bust  of  ; 
the  queen  on  one  side  and  the  arms  of  France  and 
Scotland  on  the  otiicr.    The  silver  crown  was  fir^t 
coined  in  1565,  which  went  for  30s.  Scots;  lesser 
pieces  of  20s.  and  los.  having  like^vise  been  struck, 
and  marks  of  silver,  worth  3>*  4<'*  English,  were  aUo 
coined  about  the  same  time,    loese  coins  have  upon 
them  the  marks  xxx.  xx.  x.  to  denote  their  value. 
They  are  commonly  called  Criiickfltone  dollars,  from  ■ 
the  palm-tree  upon  tbem,  mistaken  for  a  remarkable 

Jrew  at  Cmic^tone  near  Glasgow,  where  Henry  Dam- 
ey  resided.  It  is  described,  however,  in  the  act  as  a 
p^m,  with  a  "  shetl-padoc"  (a  tortoise)  crawling  up. 
This  alludes  to  Darnley's  marriage  with  the  queen,  as 
the  motto  from  Propcrtius  Dat  Gloria  Vires  also 
implies.  The  motto  Nemo  me  impune  lacesset 
first  appears  on  tbe  Scottish  coins  in  1578,  and  the  in- 
vention is  given  to  the  celebrated  Buchanan.  In  1582, 
the  crown  of  an  ounce  weight  went  for  408.  Scots, 
and  was  accordingly  marked  XL. ;  in  1597  tbe  mark 
was  L.  the  Scottish  money  being  then  only  one-tenth 
of  ^e  English  :  the  mark  was  LX.  in  1601,  tbe  value 
being  then  reduced  to  one-twelfth,  at  which  it  has 
ever  since  continoed.  In  the  time  of  Charles  I.  half 
mariu,  40  and  20  penny  pieces,  were  coined.  In  1675 
tbe  Scottish  doUan  first  appeared,  in  value  56s.  Scots, 
with  halves  and  qoMrters  of  pn^tortiond  value.  In 
1686,  James  VII.  coined  60B.  408.  2O8.  lofl.  and  50. 
jueces  i  but  only  those  of  40s.  and  los.  are  known, 
with  these  numbers  under  the  bust.  At  the  union  of 
the  kingdoms  all  the  Scottish  coins  were  called  in, 
and  recoined  at  Edinburgh,  with  the  mark  E  under 
the  bust  to  distinguish  it :  since  which  there  has  been 
no  coinage  in  Scotland.  The  Scottish  silver  coins  are 
in  general  equal,  if  not  superior,  in  the  workmanship 
to  die  English. 

Gold  was  first  issued  by  Robert  II.  about  30  years 
after  Edward  III.  of  England  had  coined  ^e  same 
metaljn  that  country.  The  pieces  were  at  first  called 
St.  Andrews,  from  tbe  figure  of  that  tutelar  saint 
upon  tht  cross,  and  who  appears  on  the  obverse  with 
the  arms  of  Scotland,  and  on  the  reverse  a  lion  in  a 
shield.  Tlie  lion  was  another  name  for  ^e  largest  gold 
coin  in  Scotland,  from  tbe  aims  of  the  kingdom  upon 
it.  The  next  was  the  uniconi,  under  James  III.  ; 
which  were  followed  by  the  bonnet-pieces  of  James  V. 
These  last  are  of  admirable  workmanship,  being  almost 
equal  to  the  ancient  coins  in  this  respect.  In  imita- 
tion of  the  French,  the  monarch  we  apeak  of  dimi- 
nished the  size  of  the  coin  without  lessening  itsweight-j 
an  improvement  not  adopted  by  the  English  for  a 
whole  century.  The  last  gold  coined  in  Scotland  was 
the  pistole  and  lialf  pistole,  of  twelve  and  six  pounds 
Scots.  These  coins  have  the  sun  under  the  head.  The 
gold  coins  of  Scotland  fell  in  the  same  proportion  with 
-the  silver. 

The  copper  coinage  of  SfMttland  is  of  more  early 
date  than  that  of  England.  It  was  preceded  by  mo- 
ney of  M/Ibff,  or  copner  washed  with  silver,  called  black 
money.  James  111.  first  coined  black  farthings  in 
1466  'y  and  this  is  recorded  by  historians  as  one  of  his 
greatest  faults.  This  kind  of  cotna^,  however,  con- 
tinued as  late  as  the  rcign  of  James  VI.   In  bis  time 

Digitized  by  Google 


M  E  D 

Modem  ^  tnet;opper  cokage  liegan}  but  as  the  value  of 
Cam.  ^  Scottish  money  had  now  declined  almost  to  the  ut- 
most, the  pieoes  sudden)^  assumed  a  fonn  almost  re- 
sembling that  of  the  (rench  coins.  Hie  bod/r^  so 
called  from  Bothwell  the  miotmaster,  being  equal  in 
site  to  the  itardt  and  worth  two  penoiea  Scottish,  was 
stouck.  Hie  billon  cmn,  fennerly  called  has  pteeCf 
and  worth  six  pennies  Scots,  was  now  coined  in  cop- 
.  par,  and  termed  the  baw-bee.  Thus  it  corresponded 
with  the  French  half  sol  and  English  halfyenny,  the 
•  ficota  penny  being  now  equivalent  to  the  French  de- 
Seme  ^eces  named  Atkinson*  were  coined  hy 
James  VI.  in  1582,  when  the  Scottish  money  was  to 
the  English  as  i  to  6 ;  hut  on  its  beinj;  still  farther 
reduced,  they  went  for  8  pennies,  a  third  more  than 
the  value  of  the  baw-bee.  Besides  these  there  were 
Uie  bardie  and  plack,  the  former  being  worth  three 
and  the  latter  four  pennies  Scots.  This  coinage  con- 
tiaoed  Uiroo^  the- reigns  of  Charles  I.  andIL  hut 
Scottish  coins  of  the  former  are,  perhaps,  the  scarcest 
of  any. 

24.  Ireland.  The  first  coins  introduced  into  this  king- 
dom seem  to  have  been  those  of  die  Danes,  and  which 
have  only  a  number  of  strokes  around  them  instead  ef 
letters.  In  the  tenth  century,  however,  this  coinage 
had  been  considerably  improved ;  and  in  930  and  91)4 
there  are  panniea  struck  in  Dublin,  with  the  inscnp- 
tido  OH  Dtfli  «r  Dtfu,  ^i^^  ^  -Pn^^  hw^  the 
Danish  nane  of  that  city.  There  are  Idcewise  coins 
ef  the  Irish  pincei  themselves,  and  of  the  English 
menarchs,  itmck  in  Ireland  as  early  as  the  ninth  cen- 
tury ;  and  it  u  asserted  by  some,  that  Ireland  even  in 
th^e  days  had  been  conquered  by  England  \  of  which, 
indeed,  these  coins  seem  to  be  a  proof.  None  of  the 
Iri^  coins  of  Henry  II.  are  te  be  met  with,  but  we 
have  some  of  the  coins  of  Jobn ;  and  from  his  time 
to  that  of  Henry  V.  the  Irish  coins  are  known  by  a 
triangle  enclosing  the  king^s  head,  which  appears  also 
upon  the  coins  u  other  nations  at  this  period.  The 
mra  does  not  appear  upon  the  Irish  coins  till  the  time 
of  Henry  VIII.  Till  the  time  of  this  monarch,  the 
English  and  Irish  coins  are  the  same  ;  but  the  same  de- 
basement of  the  coin  which  at  that  time  took  place  in 
Et^and  extended  also  to  Ireland ;  bnt  in  x6oi  <»^par 
hal^ence  and  ftrthinga  were  emned  also  for  this  king- 
vkm.  Hiese  ctreohited  an  Irehuid  when  James  VL 
ismed  his  &rthing-t(Aens  of  copper,  the  latter  being 
of  tero  sizes,  that  if  they  failed  in  England  tfaer  might 
be  sent  to  Ireland  as  pennies  and  halfpence.  In  1635 
a  mint  was  established  in  Dublin  by  Charies  I.  but  it 
was  stopped  by  the  Irish  massacre,  and  the  many  di- 
storbaoccs  which  followed}  since  which  time  the  scheme 
has  not  been  resumed.  After  the  massacre,  St  Pa- 
trick*8  halfpence  and  farthings  -were  coined  by  the  Pa- 
^ats,  bearmg  the  legends  Floreat  Rex,  and  on  the 
reverse  EccE  GhEz;  on  the  farthing  Qdiescat 
Flebs.  Co]^ier  tokens  wen  stmok  W  towns  and 
tradesmra,  as  m  En^and  and  Seothuid.  In  1 680,  half- 
pence and  &rthb0  were  issned  by  authority,  with  die 
harp  and  date.  Tn  1689,  James  II.  having  invaded 
Ireland,  instituted  a  mint,  and  coined  shillings  and 
half -crowns  of  all  the  refuse  metal  he  could  find,  par* 
ticulariy  some  brass  guns  were  employed,  whence  the 
emoage  is  commonly  called  gun-money.  Even  this 
Dctai,  however,  soon  tecame  so  scarce,  that*  diminv- 
Voi»  Xni.  Part  I. 
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tion  iu  its  size  is  quite  apjArent  frtmi  June  168910  Modem 
July  1690  -f  and  as  the  month  of  their  miuti^  is  Coiat. 
marked  upon  them,  this  decrease  is  easibjr  perceived. '  '  v 
In  March  t6^t  pennies  of  lead  mixed  with  tin  were 
issued }  and  on  the  1 5th  of  June  the  s^me  year,  crowns 
of  white  metal  were  coined }  but  these  are  now  very 
scarce.  In  1732,  the  patent  for  coining  halfpence  and 
farthings  was  given  to  William  Wood,  which  excited 
such  discontent  in  Ireland.  From  the  small  size  allow- 
ed by  the  patent  to  these  ^eces,  it  was  supposed  that 
the  patentee  would  have  gained  6o,oool.  bat  as  he 
caused  them  to  be  strudt  of  a  size  still  smaller,  his 
gains  were  estimated  at  xoo,oodL  The  coins,  how- 
eror,  are  of  admirable  we^mandi^  and  very  fine  ta^ 
per,  bearing  the  best  pwtrait  of  King  George  I.  to  be 
found  any  where.  Sir  Isaac  Newton,  at  that  time  at 
the  bead  of  the  mint,  declared  that  they  were  supe- 
rior to  the  En^^ish  coins  in  every  thing  except  the  size^ 
la  1737  the  Irish  balfipence  and  farthings,  with  the 
harp  on  the  reverse,  were  coined,  and  continue  to  the 
present  time.  In  1 760,  there  was  such  a  scarcity  of 
copper  t»)in,  that  some  private  persons  applied  for  leave 
to  coin  halfpence,  which  appealed  with  a  very  bad  por- 
trait of  George  II.  and  the  words  Voce  Potuli  around 
it.  No  gold  or  silver  has  been  coined  in  Ireland  «nce 
the  naasacre  of  1641. 

Table  V.  Modem  Medals,  properly  to  called. 

'  I.  ScMtish  medals.  These  take  the  lead  in  the  pre- 
sent article,  the  first  modem  medals  of  gold  being  those 
of  David  II.  struck  between  the  years  1330  wnd  1370. 
Only  two  of  them  are  known  to  exist }  one  in  the  col- 
lection of  Mr  Baiter  of  Birmingham,  and  the  other  . 
in  that  of  Dr  Hunter.  In  1487,  there  is  a  medal  of 
James  III.  sent  to  the  shrine  of  St  Aroboise  in  France. 
It  is  described  as  of  two  inches  and  a  third  in  diame- 
ter ;  the  weight  near  two  ounces  ;  having  on  the  ob- 
verse a  beardless  king,  with  l<mg  hmr,  sitting  on  a 
throne,  holding  in  one  hand  a  naked  sword }  in  the  • 
other  a  shield,  with  the  Scottish  arms.  On  the  bor- 
ders of  the  canopy  above  the  throne  is  an  inscripUon 
in  Girthic  letters,  IH  hi  dkffzk,-  being  corrupt 
Frendi  for  In  my  .defences  a  common  motto  in  the  - 
Scottidi  arms*  Above  the  cano^  is  Villa  Be&-  . 
wiCHi :  the  reverse  bears  St  Andrew  and  his  crossy 
SALVOH  FAC  PoPui.UM  TDDM  SOMINE.  There  is  also 
a  medal  of  James  IV.  in  the  collar  of  St  Michael,  hav- 
ing on  the  reverse  a  Doric  pillar  sunnounted  by  a  foung 
Janus,  standing  on  a  hill,  beyond  which  is  the  sea,  and 
land  on  eitfaer  side.  This,  however,  is  by  some  sus- 
pected to  be  a  forgery. 

The  most  remarkable  Scottish  medals  are  those  df 
the  uofwtuoate  Mary.  Hie  first  is  properly  French, 
having  been  usued  at  her  coronation  as  queen  of 
France,  along  with  her  husband  King  Francis  II. 
On  the  obverse  of  this  piece  there  are  portraits  of 
Francis  and  lifary,  face  to  fiwe,  with  tb^  le^nds 
around  them,  the  outennost  eontaining  their  titles  \ 
the  middle  one  the  following  sentence :  Hosa  kona 

DOMINOSl.  H.  S.  EZFIKAVIT  HELLI  Ct^AMAHS  }  the 
innermost  the  name  of  the  city  (Paris).  On  the  re- 
verse are  the  arms  of  France  and  Scotland.  Fine 
testoons  were  also  coined  upon  the  same  plan,  and  are 
now  so  ran  that  Df  Hunter  save  too  guineas  for  one 
t  Z  which 
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MMbm  vtiich  is  la  bU  e^eetUn.   TW  same  portruU  ftppnr 
^  Mcchlt.  ^  qh  the  fiw  cnnro  of  Mftiy  and  Hraiy,  in  1565,  miidi 
U II I  y  w '  jg  ^        M  to  be  eiteemed  a  mtd^l  of  the  ^K}>ot  vm- 
Imi  and  Mr  Finkerton  iawgioes,  that  if  offered  to 
M)e  it  vouU  hnDg  40  or  50  guinoM- 

Another  Tcouriutble  niedRl  of  Mary  reprflMntf  her 
^ll'&ced  and  weeping,  with  the  iiucriptiop,  O  GoD 

.GKAirr  VATIENCE  IN  THAT  S  SVFF£R  VRANG.  The 

jmiwJias  in  the  centre^  Quho  can  cqupare  with 

Mi  IN  CaiXF,  I  DIE  AND  DAK  KOCHT  8IKK  BELIEF} 

.ifitk  this  l«0end  anoDd,  Houbt  mot  the  (figure  of 
A  hpfut)  4UHAi$  JOY  THOU  AHT.  There  are  ahio 
sawj  coovt^rs  of  thta  uofartunate  princew,  being 
.^lin  lilTer  pieces  «f  tho  size  of  a  shtUing.  **  They 
tlA  ai^ear  (wya  Mr  Finkertoa)  to  have  been  iaot  m 
¥n/K9f  by  the  directioa  of  Mary,  who  was  food  de- 
vice*. Her  cruel  captivity  could  not  debar  her  from 
ioterooQiise  with  ber  friends  in  France,  who  most  with 
jdeasiire  have  executed  her  orders,  as  afibrdii^  her  a 
iittle  consolation." 

The  eoroaatioa  medal  of  Charles  II.  stmck  at  Edin- 
hnq^  for  his  inaoguntion,  June  x8.  1663,  is  remark- 
able as  being  the  only  one  ever  coined  of  Scottish  gold, 
and  the  first  in  Britain  struck  with  a  legend  on  the 
•doe.  Wit^  respect  to  the  woriLmanship,  it  is  inlorior 
to  Sbnon's.  Of  these  medals  only  three  are  known  to 
exist,  of  which  one  is  in  the  Museum.  It  is  not  ud< 
conuiKMi  in  silver  i  ia  which  case  it  sognetiiiies  wants 
the  l^end  on  the  edge. 

.  &  Italian' medals.  These  ai^ear  in  the  15th  een- 
$ary,  and  from  that  time  successively  in  most  Euro- 
pean couitriet.  Vittwe  Hsano,  a  painter  of  Vertma, 
is  celebrated  as  the  restorer  of  the  art,  but  it  remains 
to  be  accoaoted  for  bow_  the  medaU  of  King  David, 
already  mentioned,  came  to  exist  so  long  before.  Mr 
f  inkertoik  considers  this  artist  rather  as  an  inventor 
than  a  restorer,  his  medals  havifig  no  resemblance  to 
the  ancient  oouMi  *s  being  large,  and  all  cast,  lliey 
were  first  modelled  in  wax,  then  a  mould  taken  from 
tho  npodc)  in  fine  simd  and  other  ingredients.  After 
a  good  cast  was  procured,  it  was  touched  up,  and 
made  a  model  for  tha  rest.  These  medals  of  Fisano) 
are  almost  alwvys  ioflcribed  Opus  Ptsam  Pictoria*  The 
portraits  of  a  gvpat  number  of  ilLustrioos  men  were 
done  h^  him  in  wis  manner  }  «id  in  th«  British  Mu- 
^eiui  IB  a  largv.  hrasa  medal  of  Fisano  by  himself.— 
OthcT'  utists  wm  Bfddo,  Mdtvscotto,  Matthseus  de 
Pastua,  ^rvidies,  A£»aIdone,  &c.  Towards  the  end 
of  the  oeatury,  however,  the  medals  began  to  assume 
a  more  elegant  appearance  ;  and  the  papal  ones  are 
not  only  tho  nwet  elegant  but  the  roost  ancient  series 
nf  all  the  modem  medals.  The  improvement  began 
in  the  .rein  of  Alei^der  VI.  so  famoifs  for  his  own 
crimes,  aaa  those  of  Us  nephew  Caesar  Borgia.  Hia 
Hwcessoffs,  Julius  II.  Leo  X.  Hadrian  VI.  and  Cle- 
qieat  VII.  had  m^ny  of  their  medals  designed  by  Ba- 
pbac^t  Julio  BomanOi  and  othei-  emineivt  painters, 
and  the  tmffvrmg  executed  by  artists  of  equal  merit. 
AaiOQg  tMW  ii<e«e  tlw  celttlHatod  CeUini,  and  the:  noted 
Fa^uan  fofgars  e^  Bopoan  coins,,  Cftnno  and  Baasianni 
In  i($44,  Coinnaniu,  a  medallic  arttsV  w*a  iroprisoaed 
Qit  acconnt  of  a  ^eee  whicb  represented  the  Fope  up- 
on one  side,  and  Olyo^ia  Maidalchiaa,  the  relation  a£ 
his  holiness,  on  the  other.  The  onfortonate  Cor^ 
maaai  paiscued  lumself,  Ahont  Jthis  time  the  fiuuly. 
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.  tf  the  Hameiaiii,  ong^naSy  firott  Cemamj,  hma  to .  Madam 
ca^ve  the  papal  medals    vdu'ch  they  did  irith  sn>  Medah. 

prising  merit  for  several  generations.  Each  of  the 
daughters  did  a  fine  medal,  as  we  are  infonned  by 
Vcnuti. 

Besides  the  papal  medals,  many  have  been  issued  by 
the  various  states  of  Italy.  There  are  medals  of  Fre- 
deric II.  of  Sicily  in  i  jOJ,  of  sever^  Venetian  gme- 
rals  in  1509,  of  Alfonso  doke  of  Ferrara  in  1511, 
asd  of  the  celebrated  Andrew  I>fltria  ia  152S. 

3.  French  medals.  Till  the  icign  of  Loum  XIV. 
the  medals  of  this  country  are  neither  fine  nor  nume- 
rous i  but  this  monarch  exceeds  all  modem  princes  in 
this  way.  Many  of  his  jueces,  are  well  designed  and 
eitecuted,  though  objectimuUe  on  aoeovBt  of  tlieir 
fobehood. 

4.  Danish  medals.   These  appear  of  Qnistian  II. 

in  1516,  of  Frederic  and  S^ibia  ia  1532,  of  Frede- 
ric I.  and  Christian  III.  in  bonnets  worn  in  the  i6th 
century.  The  elephant  of  the  hooae  of  Oldednurg  ia 
frequent  upon  Danish  medals. 

5.  Swedish  medals.  These  begin  with  Giutavus 
Vasa }  and  several  of  Christina  are  lUcewise  to  be  met 
with.  Then  are  also  soma  cnrimu  aoes  of  Charica 
XII. 

6.  Dutch  medals.  These  begin  in  i^^'t  ''^  many 
of  thero  are  remarkaUe  for  maps  and  plana,  which  must 
he  very  interesting  to  posterity.  '*  Had  the  Greeks  and 
Bomans  (says  Mr  Pinkerton)  fpxtm  us  maps  and  plans, 
what  a  fine  system  of  anment  gcograpl:^  and  topo- 
graphy a  cahinet  of  medab  most  have  hoen  !" 

7.  Medals  of  Spain,  Portugal,  and  Gennaay.  The 
Spanish  medals  began  with  Geosalo  in  15C3,  many  of 
which  are  curious  and  interesting.  .  Under  Charies  V. 
there  are  many  curious  Spanish  BMdals  ;  but  those  of 
Gennany  begin  with  Frederic  in  1453.  They  are  cjc- 
trem^  numerous  ;  as  we  may  easily  suppose  frnm  the 
greatness  of  the  empire,  and  various  states  which 
compose  it.  There  is  a  famons  medal  of  Sehastian 
king  of  Portugal,  fomous  for  his  unfortanate  expedi- 
tion into  Africa  in  1578  ;  with  bis  boat,  full  fiue,  and 
three  qoartcis  in  length.  On  the  reverse  is  a  shell- fi4i 
in  tbe  sea,  with  the  moon  and  aaven  stars,  bearing  the 
inscription  Serena  Caua  favent.  There  ia  ^ao  a 
curious  lozenge-shaped  oaia  of  the  aame,  with  the  anou 
of  Poftogal,  and  the  ku^'a  name  and  title :  On  th« 
reverse  is  a  cross  with  tbs  inseriptioa  In  bog  signo 
viNCES,  1578. 

8.  Satiric  medals.  These  bc^an  almost  as  sown  as 
tbe  knowledge  of  the  art  of  coiningmedalswas  revived. 
Tbey  seem  to  have  been  almost'  unknown  to  the  an- 
cients. One  indeed  of  the  emperor  Gallieaiis  is  sop- 
posed  to  have  been  satiric.  It  has  on  the  front  the 
emperor's  bust,  with  the  inscnptioo  Gaixxcnx  auc. 
tin  reverse,  is  Peace  in  a  car,  Pax  Ubk^ue  }  but  this 
has  been  proved  to  ho  only  a  Uuadeved  roin.  Seme 
other  ancient  medals,  bowevcfy  are  not  Eable  tn  this 
objection.  The  fitst  ■mdera  satiric  medal  paUishcd 
was  that  of  Frederic  luag  of  Sicily  in  S501,  against 
his  mitagonist  Ferdinand  ki^  of  Spain.  It  Ims  on 
tm-  sid»  tbe  head  of  Fardimmd,  with  the  inscription 
Ferdikakdus  r.  ak.  vbtvs  tulpes  oiBis  $  on  the 
reverse  a  wolf  canying  off  a  sIkck  ivG\n  wevm 
STATE  EST  ET  OMV&  METM  LEVK.  Many  Others  have 
been  struck,  of  wkii^  the  wit  would  now  perhaps  be 
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difficult  to  li6.fiMtiJ  Mt :  but  of  all  ilfttieM  the  Dutch 
'McAml*.   have  most  diaitni||aislR4  themselves  in  this  way ;  auA 
*  "' '  •      '  paid  very  dear  for  their  conduct,  as  they  brought  uiMin 
themsctTea  by  one  or  two  satiric  medala  the  whole 
pover  of  France  mider  jLenis  XIV. 

Q.  English  medals.  The  first  of  these  is  in  the  duke 
of  DevonsIme*s  ct^tection.  It  is  of  a  large  lixet  and 
done  on  the  |dan  oi  the  eariy  Italian  nteiws.  It  faa» 
«a  the  reverse  the  ann»  of  KcDdal,  if Itb  the  laso^ 

tioD  TEHPORK  OBSIMOKU  TURCORUH,  HCCOCLX&X* 

Oa  the  other  slrik  is  a  portrait  vith  lo  kendal  BMoOt 
TviiSTrEXXEMVS.  It  was  fepnd  last  ceotory  in  lC5dre«- 
hwoagh  fiveat }  but  Mr  PinkerMi  ha*  m  doofat  of 
its  having  been  done  in  Italy,  The  aext  is  tbrt  ^ 
Henry  VlILia  154  5«  and  is  of  gold,  larger  thtotbe 
crotrn-piece,  vrith  the  kinf^''s  bead  upon  the  abverdOr 
and  three  lemids  vritfaifr  each  other,  iaehkKng  bis 
titles,  &c.  The  reverse  contains  two  iascriptfonBr  de-< 
daring  him  to  be  the  head  of  the  chutch  ;  the  tmein 
Hebrew,  the  other 'm  GreeL.  It  was  imitated  exactly 
fay  Edward  VI.  wbwie  cohmation  mrdd  is  the  first  We 
bareb  There  are  two  fncdals  of  Philip  and  Mary,- 
whose  exccolion  io  tf^rably  good  ;  bttt  those  of  £1>^ 
zabeth  an  voy  poor.  There  are  good  medals  of 
James  I.  and  bk  ^[ueen ;  with  a  fine  one  of  Charies  I. 
and  Henrietta,  though  the  workmanibip  '»  nnicb  in^ 
ferior  to  ifae  antiqao.  '&tkn  me  nmay  eood  medolo 
of  Charies,  mtk.  varioai  devices  upon  mma  mencat 
Under  the  conMNaneaUb  tlie  Celebrated  Simon  pni- 
dnced  medals  wUob  an  dokervedly  reckoned-  the  mdsK 
admirable  pieoea  of  nudem  workmanship.  Hwio  avo 
many  good  medodo  ti  Cha-fes  IL  James  U.  and  Wil- 
liam III.  9oa«  are  aim  faund  of  James  after  his  ab' 
dicatioQ.  Some  fine  gold,  silver,  and  copper  medals,, 
were  issued  ia  tkt  time  Of  Queen  Anne  f  tbe  two  IdSC 
aflarding  a  saries  of  alt  the  great  actions  of  the  duke 
of  Marlboroughi  About  the  year  1740,  a  seriea  c£ 
medab  was  engpeaved  in  L«idon  by  Shinier,  a  native  of 
Ceneva,  containing  all  the  kings  of  England }  being 
36  in  number.  They  anr  done  npon  fine  copper,  and 
executed  witb  great  taste.  Tltere  aM  bondes  noany 
medals  of  private  porsons  itt  England  }  so  that  it  may 
justly  be  said^  that  this  contry  for  medals  exceeds  ^- 
most  every  odicr  in  EnropOi 

To  this  aoenmt  of  iMlem  chins  and  medkbi  we- 
uiA  that  of  aoollier  set  caHed  n^-pieces^  and 
which  were  issnod  dnriog  tbe  time  of  a  siege  in  cases 
of  urgent  necessity.  These  were  formed  of  any  kind 
«f  metal ;  sometimes  of  no  metal ;  and  Patin  mentiwis 
a  remarkable  one  struck:  at  J^eyden  in  1574,  when  tho 
place  was  hesnged  by  the  Bpaoiards.  It  wxs  of  thick 
paper  or  pasteboard,  havii^  a  lion  lan^ant,  with  this 
ineription,  rvGNO  pro  patria,  i  (74 ;  and  on  the 
tcverse,  Lvgdvkvm  Batavortm.  There  are  various 
aiege-pieces  of  Charles  I.  both  'a  gold  and  silver,  some 
of  toe  latter  being  of  the  value  of  20  shillings. 

Tbe  braettati  an  a  speaies      modem  coins 

somewhat  beUveen  counters  and  nsney ;  and  have  their 
urns  from  the  wwd  bractxa,  a  spanj^  or  tUs 
bit  ^  jHtal.  They  an  ooauaonly  little  thin  flatet 
of  nlver,  stunped  «  wonjd  seem  wtth  wooden  dios  n^ 


on  one  side  only,  with  tbe  nide  impression  of  varions  Aldm-via- 
figures  and  iiiscriptinna.  Most  of  them  are  ecclesiastic,  tiufis. 
and  were  tixuck  in  Germ&ily,  Switzerland,  I>enmat-k, ' 
Sweden,  Norway,  and  a  feV  in  Poland.  They  coii' 
tinned  to  be  in  use  io  Germany  till  the  end  of  the  i  jth 
century  i  aad  aene  are  still  used  in  Switzerland  at  tliia 
day. 

Table      AMBittridTzotm  mkA  in  the  tegends  ^ 
Midahi  fiom  Mr  Pinker  tm, 

GRE£K  COINS. 

A*  AX.  Asylom 

A.  Athens,  Ai^^  Aulos,   A.  X.  Tl^ttm  Xv^iMg,  tits( 
A-j  — :_:    c_-» .       ^  Syna 


Asylum  j  ^inu  or  first } 
as  E^tnm  A.  ArtKf 
Ephesians,  ifst  peoftc 

of  Asia. 
A.  Abassusy  Abdetoy  Aby- 

dus  on  Hellespont 
AB.  Abydas  in  Egypt 
ABT.  Abydus  on  Helles- 
pont 

Ae.  A«P.  Athens 
Air.  ^gina 

Airozno.  AmnpetmnM 
A I  A.  iEUus,.£lin€apito^ 

Una 
AltL  Mw» 

AK^-^KPATAN.  AglV- 

gentum 
AKI.  Acilinm 
AKT.  Actium 
AAB,  Alexandria- 
AM.  Amyntas 
AMBP.  Ambracia 
AM4I.  Amphilochia 
ANe,  AxlvraiVf,  PrOCMBUk 
ANTtS.  Antissa 
AMA.  Anactoria 
ANTI.  Antium 
AN.  Ancyra 

ANT.  Antoninus,  Antioch 

AX.  Ax  us  in  Cn^ 

AON.  AonitsB 

AOTtt.  A-venio,  PeN, 

Alt.  Appitis 

ARA.  Apamea 

A  no.  Apollonia 

AHTA.Aptara 

A  P.  Arados,  Haraa 

AprB,  Argennoo 

APT.  Argoo 

API.  Aricanda 

APIM.  Ariminnm 

AP£1,  ArdnoS 

APr.Arrca 


ASK.  Asealo* 
AT.  Atabyrinm 
ATAP.  Atanifle 

ATr.  AugOStOB 

ATPHA.  Aotelius 
AT.  ATT.  AstateovSf,  Klli. 
peror 

ATTON.  AvTM^i,  enjoy-> 

ing  thoir  own'  laws 
A«l.  AphyU 
A*l!.  Afirieaons 
AX,  Achaii 

B 

B.  BwXtc,  Coui^CiI :  8cry- 

tus:  BitHvnia 
BAFHAAO.  liagadaonia 
BAA.  Valerius 
BH.  Bervtus 
BITON.  BitonCum 
BOI.  BcEotIa 
BFTN.  Brundusium 
BT.  Byzantium 

r. 

r.  rp.  rpAM.  Gnmnlati-' 
ens,  or  keeper  of  the  re" 
cords 

r.  GaiuB,  or  CoioB 

FA.  ClaHns,Galietinr,GBi- 
lienus 

r.  rtweyu*,  Ilkutritnu 

rSA.  Gdas 

TEP.  GemuHuen* 

rNirOneias 

rOPTT.  Gortyna 

rPA.  Gnniaca  - 

A. 

A.  Decimnsf  Dyauc 
AAK.  Dacicns 
AAM.  Damascus 
AAP.  Dmdanmi 
AH.  t^iHf  the  poopiv 


high  priest  ormagUtimte:  AHMAPX.  XSOTS.  wilii 
AZIAPX.  Ajuttcbs^  pcen-      IVibnnitia*  pomv 
dents  of  the  games  of  -  AB.  Bccelia 
Asia  (B)  ABK.  Decins 

Z  3  AeT. 


(B)  There  were  also  SyriwdMCi-LyciBri^  Galatanhie,  BlthyiwvdisB,  CifqpkdoBiaichiBf  &c.  Jftmif  ^tc, . 
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AUtRvift-  AMT:  Derbe  in  Lycaonia- 
.   frnfc     AH.  Delos 

'      Al.  DioBpoliB 
ABE.  Drepanum 
Att.  Dyrrhachium 
£. 

E.  Eryce  , 
E^.  EF£S.  Eresus 
.  EAET.  Eleusis 
BAET9.  EAivlf^,  Free 
Eni.  Epidaurus 
EPI.  Eriza  in  Cuia 
£■2.  Erchia 
XFT.Erythne 
£T.  ETO.  Envff,  Year 
IT.  EteniM  in  Famphylia 
sr.  £;t:«vrM,  Power 
XT.  £TBO.  Eaboea 
ETS.  EvrtCw,  Pious 
EXT.  Etin-KH,  Happy 
E9E.  Epbeitua 
Z. 

ZA.  ZaejDtbiM 
ZANKA.    Zaode,  Meua- 
in  BocieDtl J  80  called 

H. 

H.  EUum 

nr.  HyuMtft  President 
HfAK.  Heraclc* 

A. 

«A.  Thasiu 
eE.  Tbespise 
ezS.  Thessalonicft 
«E.  eflB.  TheboB 
I. 

I.  t£P.  liMft  Sacred 
lEFAirr.  Hycrapy thn 
IKAP;  Hiccara 

lAI.  IHum 

lOT.  JnltB,  adty^or  Jnliw 
IOTA.  Jolia 
inA.  HtpwuM 
IK  Irene  Int.  PtBernu 
U.  lens,  Irtisn 
K.  - 

K.Cniiii)  K«Mtr«r,Qiunt*u 

K.  KAIZ.  C^RMT 

K.  K.  Kmhv  KiXouac,  Com- 

mnnitr  tii  CUicia 
KAIA.  CbIiiu 
KAA.  Chmlcedon 
KAAAI.  Callipelis 
KAMA.  Cunara 
XAN.  Canata 
KAn  Capoa 
k^nn.  Camadodai 
iCAP.  CarraK 
^ATT.  Carthage 
XAT.  Canbnia. 
KE.  Ceoa 
KB«.  Ceiiliiliedift 
Kr.  CiannSf  Cibseom 
KIA.  Cilbiani 
KA.  CIseoose,  ClandiuB 
KAA>  Cluomene 


M   £  D 

KKI.  Cnidiu 
KO.  Corinth 

KOIN.  Kmh*,  Commniiity 
KOA.  K*X«FMc,  CoIod;,  Co- 

KOM.  Commodiu 
KOP.  Corcyra 
KP.  Cragua  in  Ljcia 
KPA.  Cranos 
JLFH.  Crete 
KTH.  Ctcmense,  PeU. 
KT.  Coma,  Cydonium,  Cy- 
on 

KYd.  Cythnns 
KTn.  Cyprus 
KtP.  Cyteoe 
A. 

A.  or  L.  AnurCemf,  Year 

A.  Lacius 
AA.  Jjacedeemon 
AAM.  Lamea;  LampsaoM 
AAP.  Larissa 
AAPI.  Lartnum 
AE.  AET.  Leucas 
AEON.  Leontium 
AHM.  Lemnos 
Ain.  liipara 
AITI.  Livimolis 
AO.  AOK.  Locri 
AOr.  I^glHie 
ATr.  ATK.  Lyctna 
M. 

U.  Marcus,  Malea,  Mega- 
lopolis, Mazaka 

MA.  Maronea,  Maaailia, 
Macedonia' 

MAP.  Magnesia 

MAKPO.  Slacrocephali 

MAM.  Mamertini 

MAEZ.  Massilia 

MAZ.  Mazara 

MB.  Menelats,  on  Syrian 
regal  c«n» 

MENSK.  Menecrates 

ME.  MSr.  Megan,  Me- 
galopolis, Melite 

MEF.  Miy«A«(,  Great 

MEZ.  Measana 

META.  Metopontum 

M.  MHTPO.  Metropolis 

MI.  Miletus  ' 

MK.  Massaka  of  Capp»- 
doua,  on  coins  of  Mi^ 
thridates  VI. 

MOP.  Morgantia 

MT.  Mycense 

M7P.  Myrte* 

Mm.  Mytilcne 
N. 

M.Naiwa^oe 

NAB.  NaxotJ 

KATAFX.  M«w((x>9(i,  en- 
joying a  sea-port « 
KE.  Nemea 
N.  NXOK..NeoGori 


A   L  S. 

NEOn.  Neopolia 
NEP.  Nem 

NIK.  Nicseum,  Nicomedia 
NTZ.  Nyssei,  on  coins  of 
Scythopolis,  P«i/. 
O. 

01.  Oethsi 

ON.  Omsf  Being 

onEA.  Opelius 

OQ.  Opus 

OPT.  Orycns 

OPX,  Oidiomenua 

om.  or  Tn  Ovmmc  or 

Tmnt,  Consnl 
OTEP.  Vems 
OTH.  Verus 
OTBSn.  Vespasianna 
OTITEA.  Vitellius 
O^PT.  O^uyniom. 
n. 

n.  itMfM^  "^ett  upon 

n.  nOUA.  Fublios 

n.  IIA.  Faphos  or  Faros 

nAIZ.  Pfestnm 

IIAN.  Fanormna 

IIAF.  Pan^Bum 

IIAFI.  Faros 

IZAPe.  Farthicnfl 

HE.  Perinthns. 

nEA.  Bella 

HEF.  Pergns 

HEFT.  Fertinax 

DESK.  Fescennius 

n.  IIH.  Pelusium 

niN.  Finamyts 

IIAA.  Flateas 

no.  Pontus 

nOAT.  FolyrTbennm 

noz.  Posidonia 

DFAZ.  Prassns 

n.  npr.  ngwm,  Preefect 

IIP.  nPEZ.  IIcmCmc,  Le- 

IIPO.  Froeowiesns 
nPOAI.  TlfUmtt,  Cnntn 
n.  nPQT.  n^mi.  First 
nr.  PtolenuuB 
nT.PylM 

p. 

PC.  Rhodes  . 

s. 

z.  ZA.  BalamitvSawiSySy- 
ria. 


XA.  Samosate 
XAAAH.  Satapia 
ZAP.  Sardis 
Z£.  Serii^iis,  Segeste 
ZEB.  ZiC»r«(,  Augustus 
ZEA.  Selinus,  Seleocia 
ZEnT.  Septimioa 
XI.  Siphnes 
XIA.  Side 
ZINQ.  Sinope 
XMT.  Smyrna 
XTP.   XTPA.  ZrfMny^ 

PrseUw 
XTB.  Syharia 
XT.  XTPA.  Syracuse 
XTP.  Syria 
xa.  S<ilie 

T. 

T,  Titus 
.  TABAA.  Tabala 
TA.  TANA.  Tanagra 
TAP.  Taientuoi,'lar90». 
TATF.  Tauromamm 
Tfi.  Tementia 
TEP.  Terina 
TH.  Temis 
TI.  TIB.  Tiberias 
TPA.  Trallis 
TPI.  Tripolis 
TPO*  TroiziMie 
TTAN.  Tyaaa 
TT.  Tvndarua 
TTP.  Tyie  (oMiopam) 
T. 

TE.  TEA.  Velia 

Tn.  THAT,  rwmnty  Consul 

«.  Philip,  FhcBStns,  Phi- 

luntium 
«A.  Phaselts 
♦AF.  Pharsatus 
♦I.  Vibius,  Fhilippopdia 
•IME.  Pbineium 
•A.  Flavins 
•OK.  Phecteom 
•OTA.  Fnlvia 
♦T.  Pbyctts  in  Cyraw 
X. 

X.  Chios 
XAA.  Cbaleis 
XEF.  Cheraonesoa 
ZI.  Q^tri  in  Crete 


A. 
B. 

r. 

A. 

orM  tf* 

i 

H.  8. 
e.  9- 


4- 
5- 


Greek  Numerak. 

K      to^      F.  loa 
K.      20.      X.  or  C  300. 

A.  3a  T.  300. 

M.  40.  T.  400. 

N.  50.  •.  500^ 

X.  60.  X.  600. 

o.  70.  *.  700. 
n.  80.  a.  800. 
flr  ^  90*      <[<  900. 

£xfmple. 
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Examplea.  I  is  lO :  add  A  to  I,  and  lA  makes  1 1  : 
wIB,  12}  ir,i3,&c.  K  is  20,  KA,  21,  &c.  PIA 
'  makes  1 1 1.  The  Englidi  word  air  muks  the  grand 
initial  numerals.  On  coins  the  nuroerab  aie  often  ^a- 
ced  in  tctrograde  order;  irfaidi -makes  no  difficrenie-ia 
the  value,  at  every  letter  is  ^propriated  to  its  num* 
ber.  Tlius  TAF  or  TAT  imply  the  same,  333.  But 
this  advantage  being  nnknown  to  the  Sonun  mmwrak 
and  Anbic  cyphers,  is  a,]^  to  puzzle  the  be^imeT. 

ROMAN  COINS. 


A.  AULUS :  in  the  exergue 
it  implies  the  first  mint, 
as  ANT.  A.  coined  at  An- 
tioch  in  the  first  mint 
A.  A.  A.  V.  V.  Auro,  At- 
eeoto,   JExCf  Flando, 
Ferinndo 
A.  or  AH.  Annus 
A.  A.  Apollo  Augnsti 
A.  F.  A.  H.  Anli  biius,  An- 

U  nepoB 
ABN.  AlnepOB 
ACT.  Acttacos,  or  Actiom 
AD.  fKV.  EHV.  Ad  frngea 
•  fnwndas 

ADIAB.  Adiabenicos 
ADOF.  Adt^tus 
ADQ.  Adquisita 
ADV.  Adventns 
AED.  .^des 

A£D.  p.  JBdilitia  pstestate 
AED.  a.  .£des  sacrse 
AED.  cva.  iEdilis  Cumlis 
AED.  FL.  ^dilis  Flelns 
A£I»  .^Jius 

AEK.  or  AIMIL.  JEmilius 
AET.  ^temitas 
AFR.  Africa,  or  Aficicanos 
'  ALBIH.  Albinoi 
AUM.  ITAL.  Almieiitalta* 
Mm 

Aim.  ATO.  Aimana  Au- 
gnsti 

A.  N.  F.  F.  Annum  Novum 

Fanstum  Felicem 
AVic.  Aoicius 

AVK.    DCCCLXIIII.  NAT. 

VRB.  P.  ciR.  coH.  An- 
no 864,  NataC  Urbis 
Fopulo  Circeases  oonsti- 
toti 

AHT.  AVG.  Antenios  Au- 
gur 

AKT.  ABtoniin,  or  Ant»> 

ninus 
AP.  Appins 

A.  p.  F>  Ai^^taFnbUco 

Fermndo 
A.  POP.  FRVG.  AC.  A  Po- 

pnlo  Fruges  Acceptte 
or  AQL.  A^oilius 


AQTA  KAR.  Aqua  Marti* 
ARAB.  AOQ.  Arabia  Ad- 
quisita 
ARR.  Arrius 

AVG.  Augur,  Augustus, 
AugustA 

ATG.  D.  F.  Augustus  Bivi 

Filius 
AVGG.  Two  August! 
AVGGG.  Three  Augusti 

AVR.  or  AVREL.  AttTcliuS 

B, 

B.  The  maik  of  the  second 

mint  in  any  city 
BOK.  EVENT.  BonnsEven- 

tUB 

B.  R.  P.  NAT.  Bono  Bei- 

poblicB  Nato 
BRIT.  Biitannicus 
BRVT.  Brutus 
C. 

c.  Cains,  Colonia 
c.  A.  Csesarea  Augusta 
c.  CAE.  or  CAES.  Ceesar 
CA£SS.  Caaares 
CARTH.  Carthage 
CEN.  Censor 

CENS.  P.  Censor  Fapetnus 
CEST.  Cestius,  or  Cestia- 
nui 

UR.  COH.  Clrann  Condl- 
dit,  or  Circenses  Coa- 
ccasit 

CIVIB.  ET  SIGN.  UILIT.  A. 
PARTH.  RECVP.  Civibos 

et  Signis  Militaiibus  a 
Fartfits  Becuperatis 

CH.  Cneius 

COEL.  Ccelius 

CON.  Oft  Constnntinopoli 
Obsignata,  or  Constao- 
tinopoli  (MBcioa  secon- 
dn,  or  Conflata  Obryzo. 

COL.  Colonia 

CON*  SVC.  Censervafori  soo 
COMGORO.  Concordia 
CL.  V.  Caypens  Votivns 
COHH.  Cmnmodos 
CLOD.  Godios 
CL.  vr  CLAVD.  Clandiin 
COS.  Consul 
coss.  Consules 


A   L  S. 

CORK.  Coroelins 
CVR.  X.  F.  Curavit  Dena- 
xinm  Faciendum 
D. 

s.  Decimns,  Divns,  De- 

signatus 
Dac.  Dacicos 
S.  F.  JDaciA  felix 
S.  H.  Siis  Manibns 
DES.  or  SEsio.  Designatm 
DICT.  Dictator. 
SOMIT.  Bomidanns 
s.  K.  Dominiis  noster  ^ 
SID.  Didiua 
D.  p.  Dii  Penates 
Dv;  Divns 

E. 

EID.  MAR.  Idus  Martife 
EX.  CONS.  D.  Ex  Consen- 
su Decuritmum 
A.  s.  c.  Ex  Senatua  Con- 
sulto 

EQ.  ORDIN.  Equestris  Or- 
dinis 

EX.  A.  pv.  £x  Argento  or 

Aoctoritate  PuUica 
XZXR.  Exereitus 
XTR.  Etnucus 
F. 

F.  Filins,  or  FiU»,or  Felix, 
or  Faciendum,  or  Fecit 

TEL.  Felix 
FELlc.  Felicitas 
FL.  Flavins 
FLAM.  Fliimen 
FORT.  RED.  Fortiuue  Ke- 
duci 

FOVRI.  Foprius  fbr  Furius 
FONT.  Fonteius 
FRVGIF.  Fragiferac(Cero- 

FVL.  Folnos 
rvLG.  Fulgerator 

G. 

G.  Gneins,  Genius,  GdD- 
diom 

OA.  Gaditanus 

c.  D.  GermanicuB  Dkdciv 

GEN.  Genius 

GERM.  Gennanicus 

GL.  E.  R.  Gloria  Exereitus 

Bomani 
GL.  F.  R.  Gloria  PbpuH 

Bomani 
GOTH.  Gothicn^ 
c.  P.  R.  Geuio  PcfulTBo- 

maui 

G.  T.  A.  Genius  Tutchuris 
>Egypti,  or  AfiicfB 
H. 

HEL.  Helving 
HEL.  Beliopdis 
HER.  Henmuns,.  or  Ho- 
rennia 


ne;  Hones 
Hs.  Sestertius 
I. 

I.  Imperator,  Jovi,  Julius 
lAK.  CLV.  Janum  clusit  ior 

daosit  . 
IMP.  Imperator 
IHPF.  Imperatores 
I.  s.  M.  R.  Juno  Sos|atB, 

Mater  or  Magna  Bo— 

gina^ 
XT.  Italia,  Iterum 
ITE.  Itemm 
ivx.  Julius  or  Julia  ■ 
ivst;  Justus 
i-i.  s.  Sestettiiu 

I.  o.  M.  SACR.  Jovi  Opti- 
mo, Maximo,  Sacrum 

II.  viR.  Duumvir 

III.  VIR.  R.  F.  c  Triumvir 
Beipublicsc  Constituent 

dsB 

XIII.  VIR.  At.  P.  F.  Qua- 
tuorvir,  wQuatniwiri, 
Auro,  or  Argento,  or 
TEre,  Publico  Feriundo 

ZVK.  Jimior  ' 
L. 

L..LttCiQ8 

LAT-  Latinos 

LEG.  PRDPR.  LegatusPro- 

prsBtoris 
X£G.  X.  &C.  Legio  I^imx, 

&c 
LEP,  Lepidbfl 

LENT.  CVR.  X.  P.  I<OntU- 

lus  Curavit  Denariomj 

Faciundum 
LIBERO  P.  Libfero  Patri 
LIB.  PVB.  LibertasFubUca 
Lie.  Licinius 
z..  s.  den;  Lndns  Siciniw 

Dtatatni 
Lvc.  liucifem 
LVD.  CIR.  Lo£  Circenses 
LVD.  EQ.  Lndl  Eqoestres 
LVD.  SAXC.  F.  Lndos  Sie- 

calaies  Fecit 
M. 

H.  Marcus,  or  Marius 
MAR.  CL.  Marcdhu  Clo- 
dius 

M.  F.  MarciFilius 
H.  OTACXL.  Abrcia  Ota< 
cilia 

HAG.  or  MA.Gir.  Magnus 
KAC.  Macellnm . 
XAR.  Martia  (aqua) 
BUR.  TLT.  Marti  inttvi 
MAX.  Ibximus 
HES.Me&sius 
MXTAi»  Metalhim 
MiHAT.  Minatios 
MINER.  Minemr 

M.  V.  Z'«  V. 
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Abbreria-  M*  U.  L.  V.  MunicipCS  Ua^ 

,  ^'o'"-       nicipii  JuIU  UUcensift 
•  —  UOK.  or  MONET.  MoneU 
N. 

■V.  Nnns  or  Noster 

K.  c.  NobiliasiDias  Ceenur 

KAt.  vna.  Natalis  UibU 

NEF.  Nepos. 

H£F.  RED.  NeptDna,  Be- 
duci 

O. 

o.  Optimo 

•  01.  &  s.  Ob  Ci^.  Serm- 
tos 

DF.  Officina. 
OPEL.  Opeliw 
■OKA,  T£KR*  OHu9.Ten«- 

P. 

PAC.  OBB.  TER.  Faic«tori 

Oibis  Terrarum 
'tAfl.  Pamu«.or  Pa^na 
PAi^TK,  Parthicws 
Perpetuus 

PESc.  Fescennius 

p.  F.  Pius  Felix 

FLAET.  FlEEtonios 

p.  h.  N.  Fecimiji  iMdim 

P.  LON.  s.  Peconia  I^ondi- 

p.  H.  orpoKT.  MAX.  Fon- 

tifex  Maxinw 
POUB..  Ponjpeiiu 
P.  p.  Fster  Patriae 
PR.  Pnetor 

F.  R.  Pflpulas  Pomauua 

FRASP.  CLAA.  ET  OB.  MA- 

RiT.  FrsefectDB  Classia 

et,  OrsB  \Uritiiiiae 
PRiNc.  ivvEKT.  Princoy 

Jnventutia 
PRIV.  FiiWHunp 
PJI.OC.  Prooooeul 
PRON.  Froiippo» 
PROP.  Propnetfor 
PR04>  Koqnacatpr 
:  PBOV.  9£0a.  F^«vid«tia 

pqonun 

PYPIEK.  PopMUIB 

9^  Qui  ntne,  ,<qd  Qntestor 
4.  c.  M.  F.  I.  Quintos  Gfl^ 

ciUus  Metellw  Fipa  Int- 
perator 
4.  DESXG.iJ^itcftocDeaig- 
natiu 

4.  P.  Qaaestoi  prsctpritis. 
PR.  Quscstor  Fcoviacialis 

r! 

R.  Roma,  Iteatituit 
KECEP.  BecQpUa,  ,or  Jte- 
.  ceptna 


MEDALS. 


REST,  tteatituti 

ROM.  ST  AVG.  BqniflB  tt 

Augiut^o 
R.  P.  Kespublicft 
& 

8AEC.  ATR.  Sseculum  Au- 
reum 

SAEc.  FEL,  SkcuU  Feitcitas 
SAL.  Salos 
BAiXi,  SalluBtia 
SARM.  Saraiaticua 
8.  c.  Senatus  CtHiM^to 
sciF.  ASIA.  Scipio  Asiati- 

CU3 

SEC.  ORB.  Securitas  Orbis 
sec.  PERP.  Securitaa  Per-> 
petaa 

SEC.  TEMP.  SecoritisTeift' 

ponun 
SEN.  Senior 

SEPT.  Septiuuiis  • 
SERV.  Servius 
SEV.  Severus 
SEX.  Sextua. 

SIC.  V.  SIC.  E.  Sicat  Qgio- 
queiuudia,  sic  jDeceaim- 
lia 

SIG.  Si^is 

s.  M.  Signata  Moneta 

s.  P.  «.     SenatoB  Fnpv- 

lusque  Bomaoiu 
STABIL.  Stabilita^  (tetra) 
SVL.  Sullft 

T. 

T.  Titna,  THbvDUi 
TEB-.  Terenttiw,  or  Terti- 
nm 

TEHP.  Tenqionhn 
Ti.  Tiberium 
TR.  OP  TRjcv.  XroTcris 
TREB.  Trebonianus 
TR.  MIL.  Tribunua  Milit». 
ris 

TR.  F.  or  TRIB.  POT.  Tri- 

'  bn«iciR  PotesUte 

V. 

V.  Qointum 

V.  s.  Vir  Qarisaimns 

VESF.  Veapaaianua. 

TIB.  Vibiiu 

viCPi  Victoria 

VII.  viR.  EPVL.  SqtemTir 

Epulonum 
viL.  PVB.  Villa  PobliiSi 
-viRT.  Virtus 
VK.  wl.;VeiwraB^'MB- 

vox.  X.  K-VLT.  XX.  Votis 

DecennaUbaa  Multipli- 
r  catis  Viceoaalibaa 
X. 

X.  Decern,  Xttnarina 
XV.  VIR.SARJt,  7AC.  Quin- 

decin  Vir  Sacii^  Facj- 

undis. 


Abbreviat:oat  tm  th  Escrgue  ifrom 
naitiim,  Pitikwtao. 


Abttcew. 
'/  Mttd  He-  tionx 


A.  Officioa  Fi-ima 

ALE.  AleiEUidria 

AHB.  Antioehensia  Mone- 
ta SecundEc  OfGcioie 

AN.  ANT.  AKTi.  Antiocllia 

ANB.  Antiocbiae  SecuDd» 
Officioia:  toANH.  Anti- 
ochias  Octaya  Officlna 

A.  p.  I-  (In  officina)  Prima 
percussa  Lagduoi 

AQ.  Aiu*.  Aquileise 

Ad.  o.  B.  r.  Aqatlciae  Of- 
ficiuaSccuaase  Fabrica 

AQ.  F.  s.  Aquileia:  Pecv- 
nia  Signata 

A.  AR.  ARL.  Arc! ate 

A.  SISC.  Prima  (inofficina) 
Siacise 

B.  SIRU.  Secanda  Sirmii 
B.  s.  L.  c.  Secuoda  Signa- 
ta Lugdani 

c.  ®.  ConHtantinopoll  Nona 
COMOB.  ConflaU  Moneta 
Obrjzo.    Only  on  gold 
or  silver  from  a  goU 
die 

CON.  Constantinopoli 

GONOB.  Conflata  Obryzo. 
Only  on  gold 

CONS.  Constantinopoli 

Kart.  CartLa^ 

K.  O.  Carthagineiiaia  Offi- 
cioa 

-L.  LC.  LVC.  LVO.  Jiocda- 

ni,  Lugdnni 
L.  LON.  Londioi 
L.  p.  Lugdunensis  vetLon- 

dineosis  Pecnnia 
LVC.  p.  s.  Lugduni  Pecu- 

nia  Signata 
HDFS.  Mediolani  Pecunia 

Signata 
iH.  K.  V.  t.  Moneta  Kar* 

taginensis  Urbs  (in  ojflt 

cina)  Xertia 


H.  L.  Moneta  Lugchinen- 
aia  vel  Londinenaia 

MOSTF.  Moneta  OfficiDec 
Secundse  Trcveronun 

MCTR.  Moneta  Signata 
Treveria 

O.  Officina 

OFr.  III.  CONST.  Officina 
Tertia  Constantinopoli 

PARL.Percusaa  orPecunia 
Arelate 

PLON.  Peconia  Londinen- 
aia 

PLVG.  Pecnnia  Lngduoen- 
fita 

P.  R.  Peconia  Romana,  or 

Percosaa  Roms 
P.  T*  Pecunia  "Creverensia 
0..  AR.  Quincta  Arelaten&is 

(officina) 
R.  Ro.  ROM.  Romae 
RA.  Ravenna 
BOPS.  Romte  Pecunia  Sig- 
4iata 

s.  AR.  Signata  Aiclate 
s.  CONST.  Signati  Constaa- 

tinopoU 
-SIS.  Siscise 

IS.  p.  Sisciensis  Pecnnui 

-sisc.  V.  Siacia  Urbs 

SMA,  S^atk  Moneta  An- 
tiocbuB 

s.  M.  BER.  Signata  Mone- 
ta Heracleae 

S.  M.  N.  Si^ata  Mooeta 
NicomediEe 

S.  M.  R.  Signata  Moneta 
Bom  EC 

s.  T.  Signata 

TESQB.  Tessalonicse  Offici- 
na Secnnda 
THEOPO.  Hieopeli 
TR.  Treveria 

TROB.  Treveria  Officina 
Secmida 


A  Liat  ^  Moman  Cohnin  wAmt  dutr  remam  ;  and 
AbSrevuaniu  on  (Aaat  &mi»^ 


Abdera  in  Spain 
AccI  in  Spain 
Acbulla  in  Africa 
J£lia-  Capitolina  in  Jbd^ea. 
Agrippina  in  Germany 
Antiocbia  in  Pisidia^ 
———•—in  Syria 
Apaniea  in  Bitbjrnia 
Arna  in  Tbeaaaly 
Aatigi  in  Spam 


Balba  in  Manritania  T'at» 

gitana 
Berytus  in  Rioenicia 
Bilbilis  in'  Spain 
Bostra  ia  Arabia. 
Bracara  Augusta  in  Spain 
Bntluotum  in  Epirtw 
Cabellio  in  Gaul 
Ctesar-Augnsta  in  Spain 
Csnariea  in  Palestine 

Cakgnrris 
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ibfcivTift.  CtkgunrU  in  Spain 
tiou     Calpe  in  Spain 
'  K  '■'  CamaloduDom  in  Britain 
Carrhse  in  Mesopotamia 

'  Carteia  in  Spun 
Carthago  in  Africa 
Carthago  Nora  in  Spain 
Cascantum  in  Spain 
Casaandria  in  Macedoa 
Ceka  in  Spain 

•Claim  in  ^ain 
Coilln  in  Nnmidia 
Comana  in  Cupadoun 
Corinthus  in  Greece 
Cremna  in  Pisidia 
Culla  in  Thrace 
Damascus  in  Ccelesyria 
Dertosa  in  Spain 

-Deutton  in  Inrace 
Oium  in  Macedon 
Ebora  in  Spain 
Edessa  in  Mewpotemia 
Emerita  in  Spain 
Emesa  in  Fb«enicta 
Ergavica  in  Sp^n 
Gemw  in  Galatia 
Giaccnria  in  Spain 
HaJr— rtnm  in  Africa 
HcIu^mU*  is  Coelesyria 
Hippo  Rej^ns  in  Anrica 
Icmuam  in  L^caonia 
Ilerdft  in  Spam 
-IUcr|ravoaia  in  Sjnm 
lUcci  in  Spain 
lol  in  Mauritania 
Italica  in  Spain 
Leelia  in  Spain 
X«aodicea  in  Sjrria 
Leptis  in  Africa 
Lugdunum  in  Ganl 
NMfdis  in  FalcMiae 
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Nemannu  in  Gaul 
Nesibia  in  Mesopotaaiia 
Norba  Ccsarea  in  Biauri- 

tania 
Obuleo  in  Spain 
Oea  in  Africa 
Olba  in  Paupliylia 
Osca  in  Spain 
Osicarda  in  Spain 
Panormns  in  Sicily 
Farium  in  Mysia 
Farlais  in  XjycaiNiia 
Patiicia    (Cwdufaa)  Sn 

Spain 
Pella  in  Maeedon 
Fhilippi  in  Macedon 
Philippo^is  in  Arabia 
Ptolemais  in  Phoenicia 
RhesKna  in  Mesopotamia 
Romnia    (Hispalis)  in 

Spain 
Rmcino  in  Gaul 
Sabaria  in  Hnngary 
Sagimtnm  in  Spun 
Sebaste  in  Palestine 
Segobriga  in  Spun 
Sidim  in  HMenicia 
Singara  in  Mes^otamia 
Sine^  in  P«iitus 
Stobi  in  Maeedon 
Tanracoin  Spain 
Thessalonica  in  Maeedon 
TradiKU  (Jcdia)  in  Spain 
Troas  in  Phrygia 
Tnriaso  in  Spain 
Tyana  in  Cappadocia 
Tynu  in  Phoenicia 
valentia  in  Spain 
Vienna  in  Ganl 
Vininacinre  in  Moesia 
Utica  in  Africa 


Abbreviatiom  w  dhmal  Com. 

Acci.  Accitana  Colonia,  GmnAjt  m  ^mub 
ADI.  Adjntrix  Ifgio 

AIL.  MVN.  coix.  .^Hnm  Mnnicqnum  Ccela,  near  Set- 
tos  <m  the  Helletpomt 
AST^  Astigitana,  Ecfja  in  Aitdaloais 

B.  A.  Braccara  Augusti,  Bf^gag  us  Parti^al 

c.  A.  Csesarca  Antiochise 

c.  A.  A.  P.  or  PATR.  Cokmia  Aogoita  Aro5  HitacHii 

CAB.  Cabcllio 

c.  A.  BVT.  Colonia  Angnsti  Bntbfotnmy  As  I^um 
c.  A.  c.  Colonia  Augusta  Cscaarea 

C.  A.  I.  Colonia  Augusta  Julia,  Cadm 
G.  A.  £.  Colonia  Aug.  Emerita,  Merida 
CAL.  Calagurris,  Cah^rra  m  S^n 
C.A.O.A.F.  Colonia  Antoniana  Otm  jtag.  Fnlia,  JH- 

foUm  A/riea 
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0.  A.  PI.  MET.  SIO.  i^lonia  Amelia  Pta  Metropicdis  Abbievia 

Sidon  tieoi. 
«.  A.  R.  Colonm  AngastaBauneonim,  orCdoniaAsta'^ 

Regia :  Augst  in  Switzerland,  or  Ast  near  Xnres 

ds  la  Fnmtera  in  Spain 
c.  c  A.  Crionia  Cteaarea  Augusta,  Sarwosm  in  ^mm 
c.  c.  COL.  LUG.  Claudia  Copia  Colonia  LngdimenBii 
c  G.  I.  B*  Cntonia  Campestris  Julia  Balba,  us  Jt^mt- 

tcuUtt 

€.  c.  I.  B.  D.  D.  Colonia  Campestris  Jolia  Balha,  De- 
ere to  Decurunnm 

c  C.  I.  H.  p.  A.  Odoua  GoBoordia  lidm  HadmmBtiaB^ 
Pia  Augusta 

c.  cxv.  fi.  ]>.  p.  Corona  Civiea  data  Drcreto  PnUion 

c.  G.  H.  A.  Cotoflia  Carthago  Nora  Augusta 

c.  c.  V.  G.  D.  D.  Colonia  Concordia,  Norba  Csesareanaiv 

Decreto  Decnrionnm 
c.  COR.  Colonia  Corinthos 
c  c.  T.  Ducentesima  Remissa 
c.  c.  s.  Colonia  Clandia  Sabaria,  m  Hungary 
c.  F.  p.  D.  Colonia  Flavia  Pacenns  Deratam,  Dnd- 

Utm  in  TJkrace 
c.  G.  I.  H.  p.  A.  Colonia  Gemella  Jidia  HmJw'mm^ 

nana,  Aagnsta 
G«  1>  C.  A.  Colonia  Julia  Concordia,  Apamea 
G.  I.  A.  D.  Colonia  Julia  Augusta  Dertona,  Ttrtona 

nmr  MHan 
c,  I,  AV.  Colonia  JnJia  Aug. 

C.  I.  AV6.  r.  HH.  Cirfvnia  Julia  August*  Pcliz  Siw^ 

C.  X.  B,  CiJoBia  Julia  Bolha,  ui  Maaritatmt 

c  f .  C.  A.  p.  A.  Colonia  Julia  Carthago  Augtista  ^a 

Antiqua,  or  Corinth,  or  Carthago  I^ra 
C.'i.  CAL.  Colonia  Julia  Calpe,  Oibraitar 
c.  I.  r.  Colonia  Julia  Felix,  Cadiz 
c.  I.  Gt  A,  Colonia  Julia  Gevwlla  (c)  Aagusfa 
c.  1. 1.  A.  Colonia  Inmnnis  Illiei  Angnita,  £kAt  m 

Spain 

C.  I.  V.  c.  Colonia  Julia  Nori>a  Ctesaream^  or  Alcan- 
tara :  sometimes  it  means  Col.  Julia  Nora  Cirtha^ 

GL  I.  V.  Cokmia  Julia  Valentia,  Tidemda  at  S^pmi, 

c.  V.  Tk  Colonia  Victrix  Tarraco 

c.  L.  I.  coH.  G^ia  Iiaus  Julia  Coriodnis 

c.  L.  I.  K.  AVG.  Colonia  Lans  JidU  Nava  AngtHtBy 
Zaw  or  Lodi  in  Lucanut 

c.  M.  L.  Cohmia  Metropolis  Laodicea,  in  Coelesyrid 

CO.  DAM.  METRO.  Cobuia  Damascus  Metrapotu 

coHH.  PHEF.  VII.  P.  VI.  T.  Cohdrtcs  totu^aaat  Sep. 
timum  Pise,  Sextum  Felices 

eoH.  I.  CR.  Cohers  prima  Cretensis 

COH.  PRET.  PHIL.  Cobors  Prsctoriana  nHUppeBsium 

toL.  AEL.  A.  H.  MKT.  Colouta  JEVon  AugotU  Hadtti. 
roetina  Metropolis,  in  jffriea 

coIm  ael.  CAP.  COMM.  P.  F.  Colonia  iE&  Captidlna 
Commodiana  Pia  Felix 

Col>  ALKX.  TROAS.  Colonia  Alezandriona  Troas 

COL.  AMA».  or  AMs.  Cofenia  AnuDtriaaa,  in  PlafH^gonsa 

COL.  AKT.  Antioch  in  Pitidia 

COL.  AREZJtT.  SEXTAN.  Odouia  AonAttt  Sextanomm, 
Jkhr 

COL.  AST,  Avo*  Colonia  Astiogitana  Abgntta,  JEcefa 

COL. 


^)  Gemella  im^ies  a  colony  drawn  fron  two  otlwn. 
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Abbreria-         AVG.  PEL.  BXR.  Colohia  AogiuU  Felix  BeiTtns 
"tiout.     COL.  ATG.  FiH.  ColoDia  Aag.  FimMf  Eceja 
I.      '-^coL.  AVG.  ivL.  PHILIP.  Colonui  AugusU  JolU  Fhilip- 
.  peosis 

'COL.  AVG.  FAT.  TR£VIR.    Cl^MlUt  AufflUto  P»t«II» 

TreTironim,  Trivet  in  Germai^,  aentfiom  Patemum 

'in  Italy 

COL.  AVR.  KAR.  COMM.  F.  F.  Giloiiia  Aorclia  KaxriUB 
-ConimodiMiA  FU  Fetix,  CanMatmn  Commagene, 
or  Carrhtt  in  Ana 

COL.  B.  A.  Colonu  Braccara  Augusta,  Brogue 

COL.  BKTT.  L.  V.  CotooU  Berytus  L^o  Qninta 

tOL.  CABE.  Colonia  Cabellio 

COL;  CAES.  ATG.  ColonU  Cacsarea  Augusta,  in  Palettine 
COL.  CAHALODVN.  Colonw  Camalodiuium,  England 
COL.  CASiLiN.  Colonia  Casilinum,  Ctuteltasso  in  Italy 
CoL.  CL.  PTOL.  Colonia  Claudia  Ftokmaii,  Acre  in 

PAcenicia 

COL.  DAHAS.  METRO.  ColoniB  Dsmascus  Metropolis 
COL,  F.  I.  A.  F.  BARCIN.  Colonia  Flaria  Julia  Augusta 

Pia,  Barciuo  or  Barcelona 
COL.  FL.  FACBEVLT.  Colouia  Flavia  Facensis  Deoltum, 
.  *Ihvdtam  m  Thrace 

COL.  HA.  HE.  T.  Colouia  Hadriana  Mercnrialis  Hub- 
nttana,  Ih&Tcurialt,  Fermo  in  Ilafy  and  TAenee  m 

.  AJriat' 

fcoL.  H.  (or  HEL.)  LEG.  H.  ColoBia  HcUopoUi  Legio 
Heliopolitaiim 

COL.  HEL.  I.  o.  M.  H.  Cotania  HeUoBdis  Jovi  O^inw 
Maximo  Heliopolitano 

cex»  irx.  AVG.  c.  i.  f.  coman.  C(donIa  Julia  Augusta 
Concordia  Invicta  Felix  Comanerum,  drawn  from 
Concordia  in  Italy,  and  sent  to  Comana  ut  Cafpaheui 

C0I»  IVL.  AVG.  F£L.  CREMMA.  ColoDIR  Jtdia  AogtUta 

Felix  Cremua,-  in  Pamphylia 

pOL.  IVL.  CER.  SAC.  AVG.  FEL.  CAP.  OECVM.  ISE.  HEL. 

'  Colonia  Julia  CertameD  Sacrum  Augastum  Felix 
Ciqiitt^ennm  Oecomeoicttm  laelasttcnm  Helxopolit*- 
nam 

COL.  IVL.  COxc.  APAM.  AVG.  D.  D.  Colouia  JoliaCoii- 
cordia  Apamea  Augusta  Decreto  Deeorifnwm  . 

COL.  IVL.  PATER.  KAR.  CoIonia  Julifl,  Patenu  Narbo- 
neiuii 

tOL.  KEM.  Colonia  NemauanB 

COL.  MicEFH.  com).  Colooia  Nicepliorium  Condita,  m 
^  Mestpotamia 

COL.  FATR.  Colonia  Fatrensts  or  Patricia,  Patrae  in 

■'  Greece,  or  Vordova  in  Spain 
COL.  F.  F.  AVG.  F.  CAES.  MET.  Colonia  Prima  Flavia 
Aug.  Felix  Ceesarea  Metropolis,  in  Palestine 

COL.  p.  FL,  AVG.  CAES.  METROF.  F.  S.  F.  MIRtf  OS  «^V, 

V,  s.  P.  it  Provincise  Syrise  Palestinse 
COL.  PR.  F.  A.  CAESAK.  Coloilia  Prima  Flavia  Augusta 

Ciesarea,  in  Palestine* 
COL,  R.  F.  AVG.  FL.  c.  METROF.  CoIonia  Rouana  Felix 

Aug.  Flavia  Ceesarea  Metropdis.  tame 
COL.  ROM.  Colonia  Romulea,  or  Seville 
COL.  Kou.  LVQ.  Cotonia  Romana  Lugdunian 
COL.  RVS.  LEG.  VI.  Cdouia  Iftutdno  Legio  Soxta, 

RoutiUon  in  France 
COL.  SABAR.  Cdonia  Saburise  ^ 
COL.  SABAS.  Sebaste,  in  Palestine 
boL.  SER.  c.  NEAFOL.  Colonia  Scrrii  Galbs  Neapt^^ 

in  Palestine 
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COL.  V.  I.  cELSA,  or  COR.  VIC.  IVL.  celSa.   Colonia  Exphu- 

Victrix  Julia  Celsa,  Kelsa  in  &}ain  tion  of 

COL.  VIC.  IVL.  LEP.    Colonia  Victrix  Julia  Lcptis,  Platw. 

in  Africa  ' 
COL.  VIM.  AN.  I.  or  II.  &c.   Colonia  Viminacium  Anno 

primo,  Widin  in  Servia 
COL.  VLF,  TKA.    Colonia  Ulpta  Trajana :  Kellen,  or 

Wta-htd  in  Transylvania 
CO.  F.  F.  COE.  METRO.    Colonia  Prima  Flavia  Csesarea 

Metniiolis 

CO.  P.  I.  A.   Colonia  I^eensis  Julia  Augusta,  or  Col. 
Oetaviaoa 

C*     I.     s.    Colonia  Romana  Julia  Felik  8iiu^ 

c.  T.  T.  Colonia  Togata  Tanaco 

c.  V.  XL.  Colonia  Victrix  UHce,  Ek^  in  Spam 

D.  I>ecurione8 

D.  c.  A.  Divns.  Cscs.  Aug. 

DERT.  Dertosa 

GEN.  COL.  HER.  FATK.  Geuio  Colonisc  NerouaaiB  Fa- 

trensis 

G.  L.  s.  Genio  Loci  Sacrum 

M.  A.ILLERGAVONIA  dtrt:  MunicipiumHiberjaBler* 

gavania  Dertosa,  Tortosa  in  Catahnia 
M.  H.  X.  V.  MuBicipes  Municipii  Julii  Uticensis 
It.  R.  Muniapium  Ravennatium 
MVK.CAL.  xvt.  MumcipiumCalagnnis  JuHa,  m  S^am 
MVH.  CLVW.  Mnnicimum  Clania,  Conuma  m  i^mw 
UVH.  FANE.  AEL.  Municiptum  Fanestre  Adimi,  Fana 
XVN.  STOB.  Munici^um  Stobenae,  Stt^ »  Macfsdon 
uv.  TV.  Monicipiam  Tnriaso,  in  Spain 
N.  TR.  ALEZAHDRiANAE  COL.  BOSTR.  Nervisc  Tfajanc 

Alexaodriausc  Colonise  Bostrsc,  m  Palestine 
SEP.  COL.  LAVO.  Septimia  Colonia  Laudicea  or  I«ao- 

dicea 

SEP.  TTR.  MET.  Septima  Tyms  Metropolis. 

Esplanatum  of  the  Plates. 

Fig.  I.  A  Persian  daric  c^xxt. 

2.  A  drachm  of  £gina  and 

3.  A  stiver  liemidncfam  ^A  Akzander  the  Great  cccxxxil 

4.  Tigranes  the  younger  of  Aimmia,  with  his 
sister 

5.  On6  of  the  coins  of  the  Anacidse  of  Kothia 

6.  A  coin  of  the  Sassanidse  cf  Persu.  Inst  pub- 
lished by  Mr  ^nkerton 

7.  Denarius  of  Cneius  Pompey  from  Mr  Fioko^- 
ton.  Reverse  represents  him  as  received  by  Spain 

8.  A  brass  coin  of  Cunobelinus 

9.  Pescennius  Niger:  Struck  at  Antioch  j  u- 
nique.  In  Dr  Huntcr*B  cabinet }  published  by 
Mr  Pinkerton 

10.  A  silver  coin  of  Carausius 

XI.  Reverse  of  Claudius  in  first  brass 

X2.  Reverse  of  Adrian 

13.  Of  Antoninus  Pins 

14.  Of  Commodus 
xj.  Of  Severua 
x6.  A  Saxon  penny 

'      A  Saxon  styca 
x8.  X9.  Andent  pennies,  supposed  to  be  Scottish 
20.  A  penny  of  William  of  Scotland 
2x.  A  penny  of  Robert  the  Great 
22.  An  Irish  penny 

«  23.'n»e 
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23.  Tlie  goM  penny  efUcnry  III. 

24.  Tbe  large  noUe  of  tlic  first  coinage  of  Ed^raxd 

2J.  Tlw  £oia  medal  of  David  II.  of  Scotland 
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36.  The  lyal  of -Qucen  Maiy  of  Scotland 

27.  Letters  on  Anglo-Saxon  couis 

28.  Ablirevliitlans  on  ditto 

29.  Monetarius 
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tTcdab      JmpmiMis  ef  MsoAta.   See  Castihg. 

MEDALLION,  or  Mkdalion,  a  medal  of  an  eX- 
ytraordinanr  size,  supposed  to  be  anciently  struck  by  tbe 
-emperors  for  their  fiieods,  and  for  foreign  princes  and 
ambassadors.  Bot,  that  the  smallness  of  their  number 
might  not  endanger  the  Idss  of  the  derices  they  bore, 
the  Itomans  generally  took  care  to  stamp  the  subject  of 
them  upoA  their  ordinaiy  coins. 

Sledallions,  in  respect  of  the  other  coins,  were  the 
same  as  modem  medals  -in  respect  of  modem  money : 
■th^  were  tempted  from  all  Mmmerca,  and  had  no 
other  value  than  what  was  Kt  npoo  tliem  by  the  fancy 
of  the  owner.  MeilallionB  are  so  scaroe,  that  there 
cannot  be  any  set  made  of  them,  even  thongh  the  me- 
tals and  sizes  shontd  be  mixed  promiscnoBify. 

MEDEAt  in  fthulous  history,  acdehntedsonereM, 
^ug^ter  of  .£ete«  kbg  of  Colchis.  Her  nother^ 
Jvune,  ttccordiog  to  the  more  Mceived  optmoa  of 
siod  and  Hyglnus,  was  Idyia,  or,  according  to  others, 
EplQrre,  Hfeoate,  Asterodia,  Antlope,  and  Nceera.  She 
was  the  niece  of  Circe.  When  Jason  came  to  Colchis 
io  qnest  of  the  golden  fleece,  Medea  became  enamoured 
of  him,  and  it  was  to  ber  Well  directed  labours  that 
tbe  Argonauts  owed  their  preservation.  Medea  had 
an  interview  with  ber  lover  in  the  temple  of  Hecate; 
where  they  bound  themselves  by  the  most  solemn  oaths 
to  eternal  fidelity.  No  sooner  bad  Jason  overcome  all 
the  difficulties  which  ^etes  had  placed  in  his  way, 
■tban  Mfedea  embarked  with  the  conquerors  for  Greece. 
To  stop  tiie  norsuit  of  her  firther,  sbe  tore  to  pieces 
J>cr  brother  Absyrtiu,  and  left  his  mangled  limbs  in 
tbe  way  through  which  jGetes  was  to  pass.  This 
act  -ef  bubarity,  auiie  have  attributed  4o  Jason,  and 
not  lo  her*  When  Jason  reached  lolchos  bis  native 
country,  the  return  and  victories  of  the  Ai^onauts 
■were  celebrated  with  universal  rejoicings^  but  .£aon 
the  father  of  Jason  was  unable  to  assist  at  the  solemni- 
ly  on  account  of  tbe  infirmities  of  his  age.  Medea, 
at  her  husband's  request,  removed  tbe  weakness  of 
Xjwn  \  and  by  drawing  away  the  blood  from  his  veins, 
and  filling  tbem  again  with  the  juice  of  certain  herbs, 
she  vestored  him  to  the  vigour  and  sprigfitliness  of 
jmith.  Hiis  sudden  change  in  JSatn  asttmished  the 
inhabitants  of  loldios}  and  the  daughters  of  Pelias 
were  also  desirous  to  see  their  father  restored  by  the 
■sme  power  to  the  vigour  of  youth.  Medea,  willing 
to  revenge  the  injuries  which  her  husband^  family 
had  suffered  irom  Eeljas,  ineieased  their  cariosity  j 
and  betrayed  them  into  the  murder  of  their  fimer 
as  preparatory  to  his  rejuvenescence,  which  die  after- 
vards  refused  to  actwmplish.  Thia  action  greatly  irri- 
tated the  people  of  lolchos  ;  and  Medea  with  her  hus- 
band fled  to  Corinth  to  avoid  their  resentment.  Here  . 
they  lived  for  10  years  wifli  mutual  attachment,  when 
the  love  of  Jason  for  Glance  the  luDflV  daurirter  in* 
VouXm.  PartL  ^ 
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termptod  their  harmotiy,  and  Medea  was  divorcedt  Uedea 

Medea  revenged  tbe  infidelity  ef  Jasbn,  by  nusing 
tlie  death  of  Glance,  and  the  destruction  nf  her  fiuni- ,__ 
ly.    She  also  killed  two  <^  her  children  in  their  fa- 
ther's presence }  and  when  Jason  attempted  to  punish 
the  barbarity  of  tbe  mother,  sbe  fled  through  tbe  air 
upon  a  chanot  drawn  by  trinj^d  dvagims.    From  C<h 
rinth  Medea  came  to  Athens,  where,  nfter  she  had  un- 
dogonfe  the  necfessary  porificatioB  of  her  murder,  sbe 
married  King  iEgeus,  or  (acCMdbg  to  others)  lived 
in  an  adulterous  manner  with  him.    From  her  conduct 
"with  ^geus,  Medea  had  a  son  who  Was  called  Medus. 
Soon  i^r,  when  Hwseus  wished  to  inake  himself 
known  to  his  father,  Medea,  jmIoms  of  his  -fame  and 
fearfid  of .  his  power,  attempted  to  ^eisoa  .-him  at  a 
feast  which  had  be»  prepaaed  .for  his  ^tertainment. 
Her  attenpts,  however,  fiuled    success,  and  the  sight 
of  the  sword  which  Tlttseos  wore  by  hk  side  convin- 
ced ^geus  that  the  stranger  against  whose  lifg  he  bed 
so  basely  conspired  was  his  oWn  son.    The  father  and 
tbe  son  were  reconciled  j  and  Medea,  to  avoid  thq 
punishment  which  her  wickedness  deserved,  moitnt- 
ed  her  fiery  chariot  and  disappeared  through  the  air.. 
She  came  to  Colchis  (  where,  according  to  some,  she 
was  reconciled  to  Jason,  who  had  sought  ber  in  her.  na- 
tive country  after  her  sudden  departure  from  Corinthr 
She  died  at  Colchis,  as  Justin  mentions,  when  sbe  had 
been  restored  to  the  confident  of  her  family.  After, 
death  she  married  Achilles  in  the  Elysian  fields,  ac- 
cording to  the  tradittob  menUoned  by  Simoiudes. 
The  murder  <^  Mermerus  and  nwres,  the  youngest  oC 
Jason*8  children  by  Medea,  is  not  to  be  atti^Mted  to 
the  mother,  according  to  Elian  ^  but  to  the  Cerin-, 
thius,  who  assassinated  tbem  in  the  temple  of  Juno 
Acnea.    To  avoid  the  resentment  of  the  gods,  and 
to  deliver  themselves  from  the  pestilence  wiiich  visited' 
their  country  after  so-horrid  a  massacre,  they  en^ged 
the  poet  Euripides -for'  fi^e  talents  to  write  a  tragedy, 
which  cleared  tbem  of  the  murder,  'and  represented 
Medea  as  the  cruel  «ssassin  of  her  own  children.  And 
besides,  that  this  opinion  might  be  the  better  credited, 
festivals  were  appointed,  in  which  the  mother  was  re- 
presented with-  all  the  barbarity  of  a  ^iry  raurderiag 
her  ow*  sons, .  '  " 

MEDEOLA,  Climbing  African  Asparagus,  '" 
a  genus  of  plants  belonging  to  the  hexandria  class,.  Mid^ 
in  the  natural  method  ranking  under  the  ilth  order,  ^ 
Sarmentacete.    See  Botant  Jnd<r,r.  . 

MEDIA,  now  the  province  of  Ghilak  in  i^srua, 
once  the  seat  of  a  potmt  em^ze,  was  boooded,  ac* 
cording  to  Pb^eoy,  on  the  north  b^  part  of  the  Cas* 
pian  sea }  on  the  sooth  by  Penia,  Susiana,  and  Assyria ; 
on  the  eaist  by  Farthia  and  Hyreania }  and  on  the  west 
by  Araienia  Major.  It  was  anciently  divided  into  se- 
Tcxml  proviikGes,  viz.  TropiUeBe,  QmomthreBe,  Da- 

X»  ^  rite^  . 
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Kedis.  rites,  Marclaae,  AiBarwce,  and  Sjro  Media.  By  a 
I  w.  — '  later  divisioD,  boweVer,  all  these  were  reduced  to  two } 
the  one  called  Media  Me^na^  the  other  Media  Aim- 
jMtitf  or  simplj  jitrt^tene.  Media  Magna  waS  boQnd- 
ed  by  Persia,  Farthia,  Hjrcania,  the  Hyrcanian  sea, 
and  Atropatene,  and  contained  the  cities  pf  £cbatan, 
Laodieea,  Apamea,  Raga,  Ba^^ia  ar  Ragea,  &c. 
AtxnpatcBe  lay  between  the  Caspian  moantains  and  the 
Cmianaea. 

This  coDtttry  origTnany  took  its  name  from  Madai, 
Ae  Ifaiird  tam  Af '  Japhet  j  as  b  plain  frodi  Scripture, 
Iriiete  tbe  MtOa  aiw  tiOMiMly  osUed  3bdm\  Ambg 
i^fti^  antfaun,  ttkhte  iaivk  the  MUne  MAka^  tnm 
one  Medus  tbb  tiini  of  tMi  Medea;  btbers  from 

n  city  cAlled  ifedfo.  ftMttuS  RikfiM  tdhiuthat  in  his 
time  it  ma  ealled  MrderO^^  mA  frttm  tftbers  we  tearn 
that  it  was  aho  called  jMa.  Tbe  tOMt  pntbftMe  history 

tbe  MedeS  is  as  fiMotts : 

This  people  lived  ita  tobjeCtibA  to  llie  AMyriaiA  till 
the  reign  of  Sennkchelrib,  Wh6n  they  tbntr  off  the  ydke> 
knd  lived  for  Mme  time  in  a  ittftte  of  anarchy.  Bot  at 
Itot,  rai^e  and  vicActice,  tbe  itatmal  consequeihceiB  ef 
iucfa  a  situation,  ^revaiktd  so  much,  tltat  lliey  were  oon- 
kraiaed  to  Ibte  re«Mtte  to  Mme  kind  of  goVeWMnent, 
tfiat  they  mtgbt  be  fen«Medto  live  in  safety.  Accord- 
ixh^t  v^iQvt  699  d.  C.  one  0ij<#ee»  hkvihg  proctfi^ 
BuMelf  to  be  diMen  king,  united  the  scUteMd  trfMs 
into  which  the  Mddes  Were  M  fhkttittie  dt^Med  ;  and 
liaving  api^ied  bhiiself  U  flbifcli  as  pMsible  to  tile  civili- 
sation of  bis  barbartRA  MAjc^dts,  left  the  thMne  to  bis 
Mn>l^hrkorteB,  after 'a  rei^  of  53  years. 

The  new  king,  ^o  Was  of  k  WarlHce  tind  enterpri- 
sfog  disposiddn,  stfbtftftSd  iidnlost  all  the  letter  A»ia  ly- 
ing between  Mount  T^tinis  and  tbe  river  flsflys  wMch 
rans  tfarOn^  Cappadocia  h'to  tins  £inrine  sea.  Elated 
with  i^od  succete,  invitded  Aifeyria,  the  etti^re 
of  which  'teas  now  mach  declined,  atid  greatlv  wtiaken- 
dd  by  the  'revolt  of  (iiltny  nations  which  'hao  felltfwed 
the  exaib^e  of  the 'Metfes;  Nebucbkddtlosor  or  Chy- 
pflUdait,  hoWvver,  Ihe  retgrtihg  -prince,  baWbg  assem- 
bled What  foMos  be'coold,  engtiged  Ph^6rt«B,'defetiled, 
took  him  ifriMtier,  aiid  pot  Utli  to  diMh  ;  iafter  "which, 
entering 'Media,  4ie  Ibid  whste  the  ^nCry,  took  tbe 
(iKtropblii  bf  EcbUtti  HOHtif,  'ttd  ;leryeUtfd  it  ^iih  tbe 
eftond. 

On  the  -diJatb  of  Pbraoihes,  bis  son  'OVksarcs  was 
j|tlii«cd  bn  the  tbttoe.  'He'Wi^  ho'less  vUlihii't  Md  enter- 
plf^big'tbiin  his'  fatb^,  -dnd'had  bettiir  StK^ss  against 
fhe'A«'y*ians.  With  the  «tnalns-of  ftit  itrmy  whith 
kid  beeti'(^fi!itted'\aiaer  'his  ikther,  he  hot  only  drove 
Ihe  'cott^ui(:^ors*o1it  of  Mitdta,  -but  obUg^d'Chviiiladan 
to'M'hlHit«lf  lip  in  Nitleiveb.  To  tbtsfhlc'e  he'im- 
A»il{kt%  laid' dote- Efeijge  v^nf  wtis  4abligedtO  ghre  Over 
the  enterprise  on  account  of  an  irraption  Of  the-^Sry- 
tfiian^  ftrtb'bis  iMn  'ebiMitry.  O^uotxe*  'engajg^e^  ttficse 
J<f^  M«h\il»  Vhb^iiftttt-'MMlttflini }  'ItM  \ria  Mtiirly 
.  ,,di£(iiMted'}  'dnd'tbe'eMM(i]ieVoTB-iEfv«rtWi'iiobiMly«riU  Me- 
-  '  dia,  hot  the  greatest  ()plnrt*Of^^r-A^'exteikditig 
tiHk*^iMnifll«  nite-9yrb^«WEhiis'&-«s  tfae'cMifilteB  of 
I^^.  '4%<r  «^MtiBM!«wM«tfrof  aU  this  wfr  tia«Hf 


conntiT  for  28  years,  till  at  last  Media  was  delivered  Urfis 
from  their  yoke  by  a  general  massacre  at  the  instigation  || 
of  Cyaxares.  Medicinal 

After  this  deliverance,  the  Medes  boob  repossessed 
themselves  of  ikt  territories  they  had  lost ;  and  once 
more  extended  tiieur  frontiers  to  the  river  Halys,  their 
ancient  Iwundary  to  the  westward.  After  this  we  find 
the  Medes  engi^;ed  in  a  war  with  the  Lydians  }  which, 
however,  ended  without  any  remaikabte  transactiui : 
but  on  the  coodasiob  of  it,  Cyaxares  having  entered 
into  a  strict  nlHance  wiA  Nebttuadneuar  king  of  Bar  '  ' 
kyloa,  retikiiied  in  eomnnetion  -with  tbe  Babylouaiw 
befisre  Nineveh:  lAixk  dwy  todc  and  levelled  with 
tin  ground,  pottbg  mast  of  the  inhnbitanta  to  the 
sword. 

After  this  victory  the  B^tyhmian  and  Median  em- 
pires seem  to  have  been  united  :  however,  after  the 
death  of  Nebiichadnezzar,  or  rather  in  his  lifetime, 
a  war  ensned,  which  was  not  extii^;«iBhed  but  by  the 
dissoiotion  of  tbe  Babyltmian  empire.  The  Medes,  un- 
^r  As^ges  the  son  of  Cyaxares  I.  withstood  the 
pow^  of  ue  Babylonian  anenarchs :  and  under  Cynra 
and  Cyaxares  II.  ntteriy  destroyed  their  empire  by  the 
^ing  of  Babylon,  as  is  related  under  that  article. 
After  tbe  death  of  Cyaxares,  the  kingdom  frB  to  Cy. 
.ms,  ^  iriMMn  tlie  seat  of  die  empne  wu  transfianed  to 
Peuxa,  vuder  whith  artide  tbe  history  of  Media  noir 
■ftUs'to  bevonaidered,  ai  also  tbe  maoBers,  &c.of  dm 
inhabitant*. 

BfEDIANA,  tbe  name  of  a  vein  m  little  vessel, 
made  1^  tbe  onion  of  llie  cephalic  and  basilic,  in  tbe 
bend  of  the  «lbow. 

MEDIASTINUM,  in  AmMtmty,  a  double  mem- 
brane, fonned  by  a  di^icatore  of  tbe  pleora ;  swing 
to  divide  the  tliorax  and  tbe  lungs  into  two  parts,  and 
to  siutain  the  visoraa,  and  prevent  their  fiiUing  from 
one  side  of  the  thorax  to  dw  ether.   See  AmaVimit. 

MEDIATE,  or  Ih  Armmiuhate,  MmetluDg  that 
stands  betwixt  and  connects  two  or  more  terms  eonsi- 
dered  as  ertwoiea  j  in  idiidi  aense  it  stands  eppaaed  to- 

mmediate, 

MEDIATOH,  a  person  that  manages  or  transaOta 
between  two  parties  at  vnnance,  in  order  to  reeoncile 
them.  The  word,  in  Scripture,  is  j^lied,  i.  To  Jesus 
Christ,  who  is  the  only  int6i«essbr  and  peace-'maker 
between  God  and  man,  ( i  Tim.  ii.  5.)  2.  To  Moses, . 
who  interposed  between  the  Lord  and  his  people,  to'der- 
elare  unto  them  his  word  ;  (Dent.  v.  5.  iii.  29.). 

MEDIGAGO,  Skail  Trifoil,  a  genos  of  plants- 
belonging  to  the  diadelphia  class,  and  in  the  natural- 
method  ranking  under  the  32d  order,  FapUionacetr, 
6ee  BoTAMT  Indcit.    For  die  ■^•opMies  and  eoltttre  ' 
of  Luciciti«,.a:Bpecies  of  this  ganns,  we  AeKicui.TVitc 
•Itftlex. 

Medicinal,  any  things  belonging  to  medioioe. 

MsDKiVAi.  i^pra^tj  a  general  BBme  for  any  fenn- 
tain,  the  watcn  of-wUsA  are  of  use  'for  removing  eo^ 
taiii  diswriers.  Thef  are  oonHMOnlyeitfaer  ehalybeate 
ersulpinrcDtts.   See  8»mGa-  and  Water. 
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fi**"*^.  \rEDIClNE  is  Hi*  .It  of  ftm^g,  mamg,  «r 
RlfeviatiD|[,  tiMso  dianues  to  vUcE  die  Jnuw 
ipedes  ftn  lalgeeted. 

OriijiB  of      The  &bulou8  histoEj  of  the  Mcienta  derives  (ku  art 
immediately  from  their  gods  }  and,  eT«B  «nong  the 

jjjjl^  moderns,  some  are  of  •ptnion  that  it  may  justly  be  OM- 
'  sidered  as  of  divine  revelation.  But  «idio«t  adt^di^ 
any  supposition  of  which  no  probaUe  evidcow  «m  W 
^veUy  we.may  conclude,  diat  mankind  wete  nfttwatfar 
ItA  to  it  from  caspal  observation  mi  the  ifiscases  to  #hick 
t&ejr  finmd  tbemselyes  subjected} -and  that  tberefeiT, 
to  a  certuB  degiee  at  least,  it  is  «s  «neteat  as  ha- 
man  race.  But  at  what  period  it  began  to  ha  pntttiied 
as  an  art,  by  paiticniar  infindnals  Mloinng  it  as  a 
profession,  is  net  jcnowD.  ^Hw  «08t  anment  jnysioans 
ife  read  of  were  those  iHio  embsdnwd  the  pvtriavA 
Jacob  by  order  of  lus  son  Joseph.  The  sa^rad  writer 
styles  tliese  physicians  $crvonia  to  Jooo|di :  ^cqoo 
we  may  be  assored  that  they  wnv  not  priesUy  as  the 
first  physicians  are  generally  supposed  to  have  been; 
for  in  that  age  we  know  the  E^ptian  priesfeB  went  in 
such  high  &vour,  that  they  regained  their  liberty,  when, 
dirough  a  public  calamity,  all  4be  rat  of  t}te  pM^de 
were  made  slaves  to  the  prince. 

It  is  not  ^bable,  thereibre,  that  among  the  Egyp- 
tians religion  and  medicine  were  originiilly  oonjoiaed ; 
and  if  we  suppose  the  Jews  not  to  have  invented  the  art, 
but  received  it  from  some  <^ier  nation,  it  is  as  little 
probable  that  the  nricsts  of  that  nation  were  Ibeor  phy- 
sicians as  those  of  Egypt. 

That  tiie  Jewish  ^ysicians  were  absolutely  distioot 
from  their  priests  is  very  certain.  Yet  as  the  Jow^ 
resided  for  such  a  long  time  in  Emt,  it  is  probaMo 
tbey  would  retain  many  of  the  Egyptian  customs, 
from  which  it  would  be  very  difficult  to  free  tboa. 
Vkc  read,  however,  that  when  King  Asa  was  diseased 
ill  hii  feet,  he  sought  not  to  the  Lord,  bnt  to  the 
physicians.**  Hence  we  may  conclude,  that  among 
the  Jews  the  medical  art  was  looked  upon  as  a  mere 
human  invention  \  and  it  was  dioudit  that  tbc  Deitr 
never  cured  diseases  by  making  people  acqvaintedwitn 
die  virtues  of  this  or  that  herb,  but  ottty  by  bia  -mira- 
culous power.  That  the  same  opinion  prevailed  among 
the  nations  who  wca«  neighbours  to  die  Jews,  is  alsb 
probable  from  what  we  read  of  Ahaziab  king  of  Judoh, 
who  having  sent  messengers  to  inquire  of  Baakebob 
god  of  Ekron  conceming^is  dt^vse,  be  did  ndt  doaire 
any  remedy  from  him  or  Kb  priests,  b^t  aio^-lo  knoif 
whether  he  should  recover  Or  not. 

What  seems  most  probable  on  .this  snbjoet  tberefeM 
ia,  that  reli^on  and  medicine  came  to  be  mived  to^ 
ther  only  in  consequence  of  that  degeneraey  into  t^- 
norance  and  superstition  which  tocdc  -place  among  alt 
nations.  The  Egyptians,  we  knqw,  came  at  iMt  to 
be  sunk  in  the  most  ridiculous  and  absurd -snpwBtitiwi} 
and  Iheo,  indeed,  it  is  not  wondariol  that  w«  ^onM 


fiDdtbeir|n<»li«oinniMwii)g{itT»«>i'«»«»^  WQ^tfi  0(>^^ 
<*Mia,  HioaaMioD?,  mmmTj^it^"!^ 

*"     the  ow^^Jfog  »^  ^  ^  JoMfk  m  m  ' 

TCfycoitaini  Md'WMitOMPWmMtPiaf  AfiiflMh 
naaco  aad  barfaanvn  to  wqbiD«  bI^^i 
asitis£)r»«ffiliftia«nd  Wll«^ei}#^  ffopW  |p  ^tf^ 
them  s^qHmlc.    H*Mt  W       «Mt  Mm  lljJ;  mdffin 

baI^analuth^lr|ne9t«lV«o|tjun»lV»4^e«f:^lr,|^yfr 
suaans.  \ 

Wp  an  10  litfia  acqwintAd  «itfc  ^  tt^.«f  pbMjisnwaK  dia 

—ong  the  £«9vtMtt8*  4h*t  in  » nM^jw iummmi^^*''^* 

eooeerniag  4iMnk  Th«  44triboM  It*  'mmm  d 
medicina,  as  thef  4idata9«fa»t9fN»aw  oMlWIiW  4ft 
Tboth,  <ha  Htm%tH  Qg  MgiUfp^y  of  jtfe  gww^  ^ 
is  said  to  haw  waUim  m»9  tbw^  jn  k^^^ff^ 
ehanatan  upon  oBitain  m|hv%  in  flvdofr  t^  jk^rpet^^ 
Us  kaowled^  aad  nwkr  ^  umM  to  c^imi-  '^km 
wcretHunenbMlbT  Agatlwdviioq,  or  tj|w  ^|coqd  JVw^ 
COT,  tba  fethar  of  Tat,  wibo  i»  swid  ^  Jb»ite,<yii9fi9^ 

books  of  dion,  diat  were  iktjpt  tbe  .«9fffe^4dl«M 
of  the  £gyi«ian  toa^l*!^  TW  «»smM  of  Jtuc^  a 
pefsoo,  however,  is  aoy  dmibtfoJ,  «afl,^t^iif  sf  ^ 
books  ascribed  to  him  were  ai9fWQ«ted  if^gs^  v^  4fng 
agoas  todays  of  Galen;  dive  gi^tiaasMiM 
suspect  that  thqae  booiks  iv«ne  ^»e|i  i|g8»  vft^ 

Heimea,  and  whan  physia  bad  m^ai)t^\ifi  ^ 

vancos.  Many  of  the  book*  altisbjUtf^  ^tp  i^iD  M»  itQ, 
iiog  and  ridiculaos  (  and  4hpugb  som^^inQ^  \t  i»  fjllfijy^ 
edl»  haveaU.theliM»iir  of  wmfHMg^.filSHi9m 
other  occasioau  obligod  to.dwpitiiiidt.Qsillfb  Ji|i||,«||# 
Apis  ar.Serapis> 

Atfter  all,  the  Egyptian  pky«««pm4(>;h]^«  )fim 
liido  else  than  a  .oolfaarion  .of  nbtwd  >Bpswtiriops.  O^i- 
gen  infimna  ns,  diat  tbey  bflUwnd  jOim  1W  3$  dilH 
mon^  or  gods  of  the  air,  vbo  dunded^  .bivw  Jwdf 
aMong  febem ;  that  they  bad  names  for  wc|i  of  dtfW« 
and  that  by  iurakiiig  dHra.accwdiQg,to  the  ptvt  J^f*^ 
ed,  the  patient  was  .coned.  Of  natiiral  lof^idnai  Wf 
hear  nooe  Dscommoided  by  the{«tbv.&f  l&g|i^ia|)i  pb^f 
sic  ;  except  the  herb  mofy,  whioh  he  ga«Otto  Vlys^ 
order  to  aeoure  him  frooi  tfa«  oncbantmepte  Circe  > 
and  <tbe  herb  muroury^  «f  wbiob  be  fiist  dt«c«vwnqd  Cbp 
■Be.  His  sncceasoei  made  use  (tfvanesiection,«athartios^ 
emetics,  and  casters.  Tbece  i3  no  .proofs  ^bow^voTi  tbftf 
this  {vactioe  was  established  lor  Hi^mes  ;  op  the  c^n-- 
trary,  die  Enptians  diaaHeWas  pi^tuMlod  that  (bo 
fiat  hint  of  UDSe  .remedM«jra«  takoa  fri^.sow  pt>r 
wnations  en  bitttc  animab.  YenoK^ti^  sfas  tMigh^ 
them  by  the  bippapatsMna,  ^bidivis  ja^  :|p  p^Ji&gp 
ihia  spsnation  npoa  >tself.  Ck^  sfixmm* 
codwi  out  of  the  river,  and  strikes  Jvs  i}^  ifflimt  ^ 
]Aaip<poiikad  ned.  Jka  he  itakas  fure  ^to  d«9ct  tdw 
atfoke  against  ».TeiD,  tho.cqwjtqwniMw  fiMist:b9  »  opik- 
sidetable  effnaioD  of  bkad ;  and  tbi?  .b«ng  suffered  tff 
run  iu  long  as  'die  erQadm  tbi(^  pr^>er,  .be  at  la«f 
sb^mp  Uie  ori^  with  BMid.  Ttie  Umt  of  clyist^j? 
was  itaken  from  the  ibis,  a  :bird  vhi^h  is.  wd  to  gi«o 
itself  olyatars  wkh  tts  bill,  &c.  Hiey  u^od.vfaiese^tiiw, 
hoTwm,  bat  vcqr  iJitUe,  pndiafal|r  tn  apcouat  of 

■   A.a:S  ~ — -"^ 


Digitizer!  by 


Google 


Gncln. 


188  MEDICINE. 

Orif;in  of  wunitli  of  tlie  climate ;  and  the  exhibition  of  the  re- 
Medicine  mediea  above  mentioned,  joined  irith  abstinence,  formed 
'  the  moat  of  their  practice. 

3  The  Greeks  too  had  several  persons  to  irhom  they 

attributed  the  invention  of  physic,  particulariy  Pro- 
metheus, Apollo  or  Pecan,  and  JEaoaiaaimy  which 
!  last  fras  the  most  celebrated  say.  But  here  we  most- 
observe,  that  as  the  Greeks  were  a  very  warlike  peo^, 
-  l3tii^  pbyiic  aeema  to  have  beea  little  else  than  wbat 
M  iiow  taHed  *wgery,  or  the  cure  of  wounds,  frao*. 
tnVte^  &e.  Beooe  iEscnlapiua,  and  his  popils  Chi-- 
ron,  MlLchaon,  Mid'Fodalirins,  are  celebrated  by  Uo- 
mer  only  for  their  skill  in  caring  these,  without  any. 
mention  of  their  attempting  the  cures  of  internal  di»-. 
eis^.  We  are  not,  however,  to  Btq»pose  that^they 
confined  tfaemselva  entirely  to  surgery.  They  .  no- 
doubt  would  occasfonally  prestp^  for  internal  dia<»r- 
ders ;  btit  as  they'  were  most  freqoently  conversant  with 
wounds,  we  may  naturally  suppose  the  p«atest  part  of 
their  skill  to  bave.conauted  in  knowmg  how  to  tmrv 
&ede.  If  we'nMiy  believe  the  poets,  indeed,  the  know- 
ledge of  inedicine  seems  to  have  been  very  generally. 
diBused.   Aloiost  all  the  heroes  of  antiquity  are .  re- 

Srted  t6  have  been  ^ysicians  as  well  as  warriors- 
ost  of  them  were  taught  physic  by  tbe  centanr  Chi-* 
nn.  From  himi  HercuTes  received  instructions  m  tbe 
nedioinal  art,  in  w;hich  he  is  said  to  have  been  no  less 
expert  than  in  feats' of  arras.  Several  plants  were  call- 
ed fay  hls  name;  frotn  which  some  think  it  pnbahls 
that' he  firiind  out  their  virtues,  tbou^  others  aveof 
o^nim  that  they  bore  tbe  nwiie  of  this  renowned  hero 
aa  'acconat  of  their  great  efficacy  in  removing  diseases. 
Aiistaeus  king  of  Arcadia  was  also  one  of  Chiron's 
scholars  j  and  is  supposed  to  have  discovered  the  use  of 
the  dtag  called  si/phium,  by  some  thought  to  be  asa- 
fmifida.  Theseus,  Telamon,  Jason,  Felcus,  and  his  son 
Aehjlles,  we're  all  renowned  for  their  knowledge  in  the 
art  of  physic.  The  last  is  said  to  have  discovered  the 
use  of  verdegrise  in  cleansing  foul  ulcers.  All  of  them, 
however,  seem  to  have  been  inferior  in  knowledge  to 
Palamedes,  who  hindered  the  plague  from  coming  into 
the  Grecian  camp  after  it  had  ravaged  most  of  the  cities 
of  tbe  Hellespont,  and  even  TVoy  itself.  His  aietbod 
-was  to  confine  bis  soldiers  to  a  q^are  diet,  and  to  oblige 
them  to  use  much  exercise. 

Tht!  practice  of  these  ancient  Greek  pbyuciMU,  not- 
withstanding the  pimisee  bestowed  on  tbcm  1^  tbeur 
-^yoettt  seems  to  have  been  very  limited,'  and  in  some 
cases' even  pemidoos.  AH  tbe  external  remedies  ap- 
plied to  Homer*8  wounded  heroes  were  fomentations  j 
while  inwardly  their  jdiysicians  gHve  them  wme,  some- 
times mingled  with  cheMe  scraped  down.  A  great  deal 
of  their  pnysic  also  consisted  of  charms,  incantations, 
«mulets,  &C.  fif  which,  as  they  are  common  to  all  an- 
'pecstitious  and  ignorant  nations,  it  is  superfluoos  to 
'take  any  farther  notice. 

In  this  way  tbe  art  of  medicine  eontinned  among 
the  Greeks  for  many  ages.  As  Its  first  ^fessers  knew 
nothing  of  the  animal  eemony,  and  as  little  of  the 
theory  of  diseases,  it  is  jdun,  thaiwhalever  they  did 
must  nave  been  in  consequence  of  mere  random  trials, 
or  empiricism,  in  the  strict  and  proper  sense  of  the 
word.  Indeed,  it  is  evidently  impossible  that  this  or 
almost  kny  other  ut  eeold  wiginate  fitom  anptlier 
MHircethan  trials  of  this  kind..  Accordingly,'  we  find, 


Histoiy, 


that  seme  ancient  nations  were  accustomed  to  expose 
their  sick  in  temples,  and  by  the  sides  of  highways, 
that  th^  mi^t  receive  the  advice  of  every  one  who 
passed.     Among  the  Greeks,  however,  ./fcscnlapius 
was  reckoned  Uie  most  eminent  practitioner  of  his  time,  pins, 
and  his  name  continued  to  be  revered  after  his  death. 
He  was  jranked  among  the  gods  }  and  the  principal 
knowled^  of  tbe  medical  art  remained  with  his  family 
to  the  time  of  Hippocrates,  who  reckraied  himself  tbe 
seventeenth  in  a  lineal  descent  from  ./Esculapins,  and 
who  was  truly  the  first  «4io  treated  of  medicine  in  a^re- 
gnlar  and  iftti<mal  manna:.  5 
Hippocrates,  who  is  su^oeed  to  hnve  lived  4ooKppe- 
years  before  tbe  birth  of  Christ,  is  tbe  most  ancient  ^'O**^ 
author  whose  writings  expressly  on  tbe  snbject  of  the 
medical  art-  are  preserved  *,  and  he  is  therefore  justly 
considered  as  the  father  of  physic.    All  the  accounts 
which  we  have  prior  to  this  time,  if  not  evidently  fa- 
buloos,  are  at  the  iitmost  highly  conjedural.  £veu 
tbe  medical  knowledge  of  Pythagoras,  so  much  cele- 
brated as  a  philosopher,  f»n  hardly  be  eoosidered  as 
resting  on  any  other  foundation.    But  from  the  time 
of  Hippocrates,  medicine,  separated  from  philosophy 
and  xeligibq,  seems  to  have  assumed  the  form  of  a  sci- 
owe,  and  to  have  been  practised  as  a  ^ofiession.  It 
nay  not,  .-tberefiire,  he  improper,  to  give  a  puticnlar 
aoGonnt  .of  Uie  state,  of  medical  science,  as  transmit-, 
ted  to  us  in  his  writings,    Th»  writiufp  of  Hippo-  . 
crates,  faewever^  it  piay  be  remarked,  are  even  more 
than  preserved,  Many  tUiq^  have  been  repreaented  as 
written  by  Hi^ofrates  which  are  probably  spurious. 
Nor  is  it  wonderfnl  that  attempts,  should  have  been  g 
made  to  increase  tbe  value  of  manuscripts,  by  attribut-  Bis  miu 
ing  them  to  a  name  of  such  .eminence.    But  althougfaingt. 
what  are  transmitted  to  us  under  the  title  of  his  works 
may  have  been  written  by  dificrent  handa,  yet  the  pre- 
sumption is,  that  most,  if  not  all  of  them,  are  of  nearly 
as  early  a  date,  and  cootaio  the  ^^vailing  opinions  of 
those  times. 

According  to  the  most  lujthentic  accounts.  Hippo* 
crates  was  a  native  of  the  island  of  Cos,  and  bom  in 
tbe  begioning  of  tbe  88th  Olympiad.  In  the  writings 
transmitted  to  us  as  bis,  we  find  a  general  princij^e 
adopted,  to  which  he  gives  the  name  of  Nature,  To 
this  princ^e.  he  ascribes  a  mighty  powcr<  **  Nrtnre 
(says  be)  u  of  itself  sufficient  to  every  animal.'  She 
pcrferma  every  thing  that  is  necessary  to  them,  with- 
out necdiu  the  least  instryctimi  'from  any  one  how  to 
do  it."  Upon  this  footing,  as  if  Nature  had  been  a 
principle  endowed  with  knovdedge,  he  gives  her  the 
title  of  just :  and  asciibca  virtues  or  powers  to  her, 
which  are  her  servants,  and  by .  means  of  which  she 
perfwms  all  her  operations  in  the  bodies  of  animals  ; 
and  distributes  tbe  blood,  spirits,  and  beat,  through 
all  parts  of  .the  body,  which  by  these  means  receive  life 
and  sensation.  And  in  other  places  he  tells  us,  that  it 
is  this  faculty  which  gives  nourishment,  preservationi 
mni  growth,  to  all  things. 

The  manner  in  which  Nature  acts,  or  commands  herHig  idea  at 
subservient  power  to  act,  is  by  attracting  what  is  nRtan. 
good  and  agreeable  to  eaeh  species,  and  by  retaining, 
preparing,  and  changing  it  ^  and  on  the  other  side  in 
rejecting  whatever  is  soperfluoos  or  hurtful,  after  she  baa 
sepanted^  it  from  the  good.  This  is  the  foundation  of 
the  doctrine  of  depuration,  concoction,  and  crisis  in 

fevers. 
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fevers,  so  imich  insisted  on  hy  Hippocrates  and  many- 
other  physicians.  He  supposes  also,  that  every  thing 
'  has  an  inclination  to  be  joined  to  what  agrees  with  it, 
ftnd  to  remove  from  every  thing  contrary  to  it;  and 
likewise  that  there  is  an  affinity  between  the  several 
parts  of  the  body,  by  which  they  mutually  aympathize 
with  each  oUier.  When  be  comes  to  explain  what  tiiis 
principle  called  mature  is,  be  b  obliged  to  ivsoIto  it  in- 
to ^i',  wbidi,  he  saya,  appean  to  bave  sodiething  im- 
mortal  in  it. 

As  far  as  he  attempts  to  explain  the  causes  of  dis- 
ease, he  refers  much  to  the  humours  of  the  body,  parti- 
cularly to  the  blood  and  the  bile.  He  treats  also  of 
the  effects  of  sleep,  watdiings,  exercise,  and  rest,  and 
all  the  benefit  or  mischief  we  may  receive  from  them. 
Of  all  the  causes'  of  diseases,  however,  mentioned  by 
Hippocrates,  the  most  general  are  diet  and  air.  On 
the  subject  of  diet  he  has  composed  several  books,  and 
in  the  dioice  of  this  he  was  exactly  careful ;  and  the 
more  so,  as  his  practice  tnmed  dmost  wholly  apon  it. 
He  also  considered  tbe  air  very  moch  ;  be  examined 
wkaC  vrindfl  blew  ordinarily  or  extraordinarily  }  be  con- 
sidered the  irtegolarity  of  tbe  seasons,  the  rising  and 
aettiog  of  stan,  or  the  time  of  certain  coDSteUttioas ; 
also  the  tinw  of  the  solBtices,  aild  of  the  eqaiooxea ; 
dwse  da^  in  his  o^ion,  prodnctpg  great  alteratioDS 
in  certain  dutempeis. 

He  does  not,  however,  pretend  to  explain  how, 
firom-  these  causes,  that  variety  of  distempers  arises 
which  is  daily  to  be  observed.  All  that  can  be  ^thcr- 
ed  from  him  with  regard  to  this  is,  that  the  dtflferent 
caoses  above  mentioned,  when  applied  to  the  different 
parts  of  the  body,  produce  a  great  variety  of  distem- 
pers. Some  of  these  distempers  he  accounted  morto/, 
others  dmigereasy  and  the  rest  easily  cutable^  according 
to  the  cause  from  whence  tbey  spring,  and  the  parts 
on  whick  tliey  &11.  In  several  ^aces  also  he  distin- 
guiabes  diseases,  from  the  tinie  of  their  doration,  into 
acute  or  «Aorf,  and  chronical  or  &ffg.  He  likewive  di- 
^Dguishes  diseases  hy  the  particalu'  places  where  they 
^«vul,  whether  wndinary  orcxtraordiBanr.  ^Die  first, 
that  is,  those  that  are  frequent  and  fiunifiar  to  certain 
places,  he  called  endemic  diseases}  and  tbe  latter, 
which  raged  extraordinarily,  sometimes  in  one  place, 
fiometimes  in  another,  which  seized  great  numbers  at 
certain  times,  be  called  epidemic^  that  is,  popular  dis- 
eases ;  and  of  this  kind  the  most  terrible  is  tlie  plague. 
He  likewise  mentions  a  third  kind,  the  Opposite  of 
the  former and  these  he  calls  sporadic^  or  straggling 
diseases :  these  last  include  all  the  different  sorts  of  dis- 
tempers whinb  invade  at  any  one  season,  wbidt  are 
oometimes  of  one  sort,  nod  sometimes  of  aaothnr.  He 
diBtinguisbed  between  those  diseases  which  are  heredi- 
tary, or  bom  with  us,  and  diose  which  are  oootnuied 
ftftcrwurds  ;  and  Ukewiw  between  those  of  »  kindfytni 
those  of  a  ntaUgnant  nature,  the  fiinner  of  which  ere 
easily  and  frequently  cored,  but  the  hater  give  tbe  phy- 
aicians  a  great  deid  of  tioable,  ud  are  sddom  overcome 
hy  all  their  care. 

Hippocrates  remarked  four  stages  in  distempers) 
-vix.  the  bcffinning  of  the  disease,  its  augmentation,  its 
state  or  hei^t,  and  its  declination.  In  such  diseases 
as  terminate  fatally,  death  comes  in  place  of  the  declt- 
sation.  In  the  third  stage,  therefore,  tbe  change  is 
most  considerable,  as  it  deteneiBCf  the  fiue  of  the  sick 
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person ;  and  this  is  most  commonly  done  by  means  of  a  BSppo- 
crisis.  By  this  word  he  understood  any  sndden  clv^nge  crates, 
in  sickness,  whether  for  the  better  or  for  the  worse,  •  ^ 
whether  health  or  death  smceed  immediately.  -Such  a 
change,  be  says,  is  made  at  that  time  by  nature^  either 
absolviag  or  condemning  tbe  patient.  Hence  we  may 
conclude,  that  Hippocrates  iaiagtned  diseases  to  be  on- 
ly a  disturiwnce  of  the  uumAT  economy,  with  which' 
NatoK  was  perpettially  at  variance,  and  using  her  ut- 
most endeavoors  to  expel  Uie  oSeoding  cause.  Her- 
Dianifer  of  acting  on  these  occasions  is  to  reduce  to  their 
natural  state  tbose  humours  whose  discord  occasions  tbe 
disturbance  of  the  whole  body,  whether  in  relation  to 
their  quantity,  quality,  mixture,  motion,  or  any  other 
way  in  which  they  become  offensive.  Tbe  principal- 
means  employed  by  nature  for  this  end  is  what  Hippo-  .  . 
crates  calls  eoncocliin^  By  this  htt  understood  ^^^^^^^ 
bringing  the  morbific  matter  lodged  in  the  humours  to* 
such  a  state,  as  to  bo  eadiy  fitted  fbrexpubioa  by  what- 
ever means  nature  may  think  most  proper.  IVhen 
matters  are  brought  to  this  pass,  whatever  is  super- 
fluous or  bortful  imnediAcly  empties  itself,  or  miture 
points  ont  to  phyricians  the  vray  by  w4iidi  ioeh  an  eva- 
cnatien  is  to  be  accomplished.  The  crisis  takes  place 
either  by  bleeding,  stool,  vofttit,  sweat,  urine,  tumors  or 
ahsoesses,  sciUm,  pimpleSfSpots,  &c.  Bat  these  encoa- 
ttons  are  not  to  be  io(^^  upon  as  the  effects  of  a  true 
crisis,  unless  they  are  in  considerable  quantity  ;  small 
discharges  not  being  sufficient  to  make  a  crisis.  On' 
the  contrary,  small  discharges  are  a  sign  that  nature  la 
depressed  by  the  load  of  humours,  and  that  she  lets  them 
go  throi^b  weakness  and  continual  irritation.  AVhat 
comes  forth  in  this  manner  is  crude,  because  the  dis- 
temper is  yet  too  strcmg ;  and  while  matters  remain  in  - 
this  state,  nothing  but  a  bad  or  imperfect  crisis  is  to  be 
expected.  Hiis  shows  that  the  distemper  triumphs,  or 
at  least  is  equal  in  strength  to  nature,  which  ]vwii6sti- 
cates  death,  or  a  proloogation  of  tbe  disease.  In  this-' 
last  case,  however,  nature  often  has  an  o^rtunity 
of  attempting  a  new  crisis  m6re  ha^y  than  the  for- 
mer, after  having  made  fresh  efforts  to  advance  the 
concoction  of  the  humonr8.~It  most  here  be  observed^ 
however,  that,  according  to  Hippocrates,  concoction 
cannot  be  made  but  in  a  certain  time,  as  every  fruit 
has  a  limited  time  to  ripen  j  fw  he  compares  the^ 
humours  which  nature  has  digested  to  fruits  come  Ur 
maturity. 

The  time  required  for  concoction  depends  dn  the 
differences  among  distempers  mentioned  above.  In 
those  which  Hippocrates  Mils  verv  acute,  tbe  digestioa 
or  crisis  happens  by  the  fourth  uy ;  ia  tbose  which 
wre  only  acute,  it  hai^wns  on  the  7th,  sith,  or 
i4tb  day ;  which  last  is  die  longest  period  generally 
allowed  by  Hippocrates  in  distempos  that  are  tndy 
acute ;  though  m  some  places  he  strctdies  it  to  tlw 
20th  or  azst,  nay,  sometimes  to  the  40th  or  60th  day. 
All  diseases  that  exceed  ^ts  last  term  are  called  chnmt- 
cat.  And  while  in  those  diseases  that  exceed  14  days, 
he  crasideis  every  fourth  day  as  critical,  or  at  least  re- 
markable, by  which  we  may  judge  whether  the  crisis 
on  the  following  fourth  day  will  be  favourable  or  not  ^ 
so  in  those  which  run  from  20  to  40  be  reckons  only 
the  sevenths,  and  in  those  that  exceed  40  he  begins  to 
rediOD  hy  20.  Beyond  the  i20tb  he  thinks  that  the 
number  of  days  has  so  power  over  the  crisis.  They 
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vrt  tben  i«lcited  tt)  die  gencnl  cbangea  of  tbe  scaBoiu; 
Bgme  terminating  alraut  the  equinoxes }  oUwn'  about 
'  *  "  tUe  solstices }  others  about  the  nsing  or  Betting  of  Um 
stars  df  certain  constellations ;  or  ifnumbots  btve  yet 
any  place,  he  rcckoas  by  months,  or  even  whole  years. 
Thus  (he  says),  certain  diseases  in  diildrcn  hare  their 
crisis  in  the  seventh  month  after  their  birth,  and  others 
in  their  seventh  or  even  in  their  J4th  year. 

Though  Hippotrates  mentions  die  2ist  as  one  of  tbe 
critical  da^  in  acute  distempers,  as  already  noticed } 
yet,  ia  other  jdaces  oi  his  woiks,  he  mentions  also  die 
2otii.  Hie  reason  he  gives  for  this  in  one  of  those 
]^aces  of  his  work  is,  that  tbe  days  of  sickness  were  not 
qute  entire.  In  general,  bowevcr,  be  is  ndioh  attabb* 
ed  to  tbe  odd  days :  insomuclt  that  in  one  <tf  bis  apho- 
•  risms  be  tells  us,  "  Tbe  sweats  that  come  out  upim  tbe 
3d,  5th,  7tb,  9th,  jrith,  14th,  17th,  list,  zyth,  3131, 
or  34tfa  days,  are  beneficial  j  but  those  Uiat  come  out 
upod  other  da,^  signify  that  the  sick  shall  be  brought 
lew,  that  bis  disease  shall  be  very  tedious,  and  diat  be 
shall  be  sbbjeeted  to  relapses."  He  further  says,  "  That 
the  fever  which  leaves  the  sick  upon  any  bat  an  odd 
day  is  usually  apt  to  relapse."  Sometimes,  however, 
he  confesses  that  it  is  otheirwise }  and  he  ^ves  an  in- 
stancc  of  a  salutary  «isis  happouog  on  the  sixlb  day. 
Birt  these  afe  very  rare  instancy  and  tberefim  can- 
not,  in  his  opinion,  overdiniw  the  general  role. 

Besides  tbe  crisis,  however,  or  die  change  which  de- 
termines the  Hit  of  the  p^ioit,  Hipocrates  often 
speaks  of  ftOother,  which  only  changes  the  ^eciea  ni 
the  distemper,  without  restoring  tbe  patient  to  health  i 
as  when  »  vertigo  is  turned  to  an  epilepsy,  a  twtuui 
XI      fever  to  a  qnartan,  or  to  a  continued,  etc 
Hisacenrs^    But  vdiat  has  chiefly  contributed  to  pmare  the 
*7  hi        great  respect  generally  paid  to  Hippocrates,  is  his  in- 
""^•^     dustry  in  obe^ving  the  moat  minute  circumstances  of 
■  diseases,  and  bis  exactness  tn  nicely  describing  every 
.thing  that  banned  before,  and  every  accident  that 
appeared  at  the  same  Ume  with  them  j  and  likewise 
.-what  appeared  to  give  eusc,  and  what  to  infrcase  the 
-malady:  vrtiich  is  what  we  oall  writi/^  the  history  ^  a 
dtaease, — ^Thus  he  not  only  distinguished  one  disease 
from  another  by  tbe  signs  which  properly  belonged  to 
each ;  but  by  comparing  the  same  sort  of  distemper 
which  happened  to  several  persons,  and  tbe  accidents 
iriiioh  nsunlly  appeared  bcfi^  and  after,  be  could 
ofken  foretcl  a  disease  before  it  began,  and  afterwards 
-give  a  ri^  judgment  of  the  event  of  it.   By  diis 
way  <^  f  Mtgoosticati^,  he  came  to  be  cxoeediiwly 
admired :  and  this  be  eanried  to  such  a  height,  wat. 
it  may  justly  be  said  to  be  lits  master-piece ;  and  Cel- 
sos,  who  lived  after  him,  remarks,  that  sueceeding 
physt^ns,  though  they  foilnd  out  several  new  things 
reiadng  to  the  management  of  diseases,  yet  were  obli- 
ged to  the  writings  of  Hippocrates  for  all  that  they 
knew  of  signs. 

tfVsmths  The  first  thing  Hippocrates  considered,  wh«i  called 
to  a  patient,  was  his  looks.— It  was  a  good  sign  with 
him  to  have  a  visage  reseoiblii^  that  of  a  person  in 
health,  and  the  same  with  what  the  side  man  had  be- 
fore hie  was  attadced  by  the  disease.  As  it  varied 
from  this,  so  much  the  greater  danger  was  appre- 
hended. The  following  is  the  description  iriiidi  he 
nvea  of -the  lodes  of  a  dying  nan.*-**  When  a  pa- 
.tt«)t.(9i^  he)  fans  his  aoee  sharp,  his  eyes  snnkaJiis 
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temfdet  hollow,  hia  ena  cold  and  contracted,  die  skin 
of  his  figrahead  tense  and  dry,  and  the  cdoor  of  bis 
&ce  tendiiw  to  a  pale  ^en,  or  lead  colour,  one  may 
pronounce  tor  certain  that  death  is  very  near  at  hand  i 
unless  the  strength  of  the  patient  has  been  exhausted 
all  at  once  by  hmg  watohmgs,  or  by  a  looseness,  of 
being  a  long  time  without  eating."  .  This  observa^ 
tion  has  been  confirmed  by  succeeding  physiciaas^  • 
who  have,  from  him,  denominated  it  the  Hippocratic 
face.  The  lips  bannng  relaxed  and  cold,  are  like- 
wise looked  upon  by  Hippocrates  as  a  confirmation  of 
the  fbregmng  prognostic.  He  al^  took  his  sigqa 
from  tbe  dispositimi  of  the  eyes  in  particular.  When 
a  patient  cannot  bear  the  light }  when  1m  sheds  tears 
involuntarily ;  when,  in  ake^ng^  some  part  of  the 
white  of  die  eye  is  seen,  nless  he  usually  sle^  dler 
that  manner,  or  has  a  looseness  upon  Um :  these  s^s, 
as  well  as  the  foregoing  ones,  ^gnosticate  danger. 
Tbe  eyes  deadmed,  as  it  were  with  a  mist  spread  over 
them,  or  their  b:^|htaess  lest,  likewise  presages  death, 
or  great  makaess.  The  eyes  ^arkling,  fierce,  and 
fixed,  denote  the  patient  to  be  delirious,  w  that  ha 
soon  will  be  seized  with  a  fruazy.  VPhen  the  patient 
sees  any  thin^  red,  and  like  sparies  of  fire  and  U^Uiung 
pass  before  his  eyes,  you  may  ei^ect  an  hsnasRha^  ^ 
aad  this  of^  hi^pens  before  those  caMS  whidi  nie  tn 
be  attended  by  a  loss  of  blood. 

The  condition  of  the  patient  is  also  shewn  by  his  ^ 
posture  in  bed.  If  you  find  him  lying  on  one  side,{J^ 
his .  body,  neck,  legs,  and  aEois,  a  Htde  oontracted»  ' 
which  is  the  posbite  of  •  mu  in  hedth,  it  is  s  gsod 
sign  :  on  the  centnnr,  if  he  lies  en  his  hack,  his  oimn 
stretched  oat,  and  hia  legs  hnngiM  dewn,  it  is  a  sign 
of  neat  weakness ;  and  paiticidariy  when  the  patient 
slides  M-  lets  himself  fiill  down  townras  tbe  £eet,  it  de- 
notes tbe  i^prraoh  iA  death.  When  a  patient  in  a 
bivtting  fever  is  continually  feeling  about  with  his 
bands  and  fingers,  and  moves  them  up  before  his  face 
aad  eyes  as  if  be  was  going  to  take  away  something 
that  passed  before  them  \  or  on  his  bed-covering,  as  if 
be  was  picking  or  searching  for  little  straws,  or  taking 
away  some  filth,  or  drawing  out  little  flocks  of  wod  ; 
all  this  is  a  sign  that  he  is  dolirioua,  and  that  be  wiU 
die.  AmcHigst  the  other  sisns  of  >  present  or  np- 
proaehing  delirium  be  also  adds  this  :  Whoi  n  pntient 
iriko  natwally  spenfca  lUtle  begins  to  talk  more  thoa 
li£  naed  'to  do,  w  vriwo  one  th^  talks  imidi  becsanes 
^lent,  this  change  is  to  he  leokoned  a  sort  itf  dduiom, 
or  is  a  s^  that  the  patient  will  soon  fidl  into  mie. 
The  frequent  trendiling  or  stardng  of  the  tendons  o£ 
the  wrist,  presage  likewise  a  delirium.  As  to  the  difier- 
eitt  sorts  of  delirium,  Hippocrates  is  much  more  ..afraid 
of  those  that  run  upon  mouniful  subjects,  than  such  as 
are  aco^mpanied  with  mirtb. 

When  a  patient  breathes  fast,  and  is  eppreased,  it  is^^^nm  re- 
a  sign  that  be  is  in  pain,  and  that  the  parts  above  tbe  >!*™tM"  * 
diaphragm  are  infiamed.  Breatbing  long,  oc  iriieik 
the  patient  is  «  great  iriiile  1*  taking  bis  breath,.8hows 
him  to  be  delirious ;  but  easy  and  natural  rea^ration  is 
always n good tign  in  acute  diseases.  H^Mvatcsde- 
pended  nmch  on  rei|Hration  in  making  his  pregnostics  ) 
and  therefore  has  takm  care  in  BevemfplaeestodBseiibv 
the  different  manner- of  m  patimt^s  breathing.  Conti- 
noal  wstehinn  in  nnite  diseases,  signs  of  present 
pai»,  «r  a  defirinm  nwir  lit  havd, 
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BSppo-  Hippocrates  also  drew  signs  from  tXl  excrements, 
crmtea.  whatever  they  are,  that  ate  aeparated  from  the  bodj  of 
"'man.  His  most  remaritable  prognostics,  however, 
^^^1^^  were  from  Uw  nrine.  The  patieat*s  nrine,  in  his  opi- 
Rhetor- ""oPt  *  heat  when  the  sediment  is  white,  soft  to  the 
gti.  touch,  and  of  an  equal  coasiBtence.  If  it  continoe  w 
during  Uie  oootso  of  die  distenqter,  and  till  the  time  of 
the  cnns,  the  patient  is  in  no  danger,  and  will  soon  be 
Vitafc  veil.  This  is  what  Hippocrates  called  coneocted  uriof, 
or  what  denotes  the  concoction  of  the  faumonrs ;  and 
he  observed,  that  this  concoction  of  the  nrine  seldom 
appeared  thonraghly,  hot  on  die  days  of  the  crisis 
which  happily  put  an  end  to  the  distemper.  We 
onght  (said  Hippocrates)  to  compare  the  nrine  with 
tlie  purolent  matter  which  mns  from  oleers.  As  the 
pus,  which  is  white,  and  of  the  same  qrality  with  the 
sediment  of  the  urine  we  are  now  speaking  of,  is  a 
sign  diat  the  ulcer  is  on  the  point  of  closing  j  bo  that 
which  is  clear,  and  of  anodier  colour  than  irbitc,  and 
of  an  in  smell,  is  a  aign  that  the  nicer  is  Timlei^  and 
in  ik»  same  manner  difficult  to  be  cured }  the  urineB 
that  are  like  this  m  have  deMarihed  are  onl^  those 
wiiicfa  may  be  named  good ;  all  the  rest  are  ill,  and 
diOer  from  one  another  only  in  the  degrees  of  more 
and- less.  The  first  never  appear  bat  when  nature  has 
overcome  the  disease  i  and  'ure  a  sign  of  die  concoction 
of  honHrars,  witbont  wiich  you  i^not  hope  for  a  cer- 
tain cure.  On  the  contrary,  the  last  are  made  as  long 
as  their  crudity  remains,  and  the  humours  cratinue  im- 
concocted.  Jumrngthe  nrioes  of  this  last  sort,  the  best 
are  reddish,  with  a  sediment  that  is  soft  and  of  an  equal 
consistence}  which  denotes,  that  the  disease  will  be 
somewhat  tedious,  but  without  danger.  The  worst  are 
those  which  are  very  red,  and  at  the  same  time  clear 
and  without  sediment ;  or  diat  are  muddy  and  tron- 
bled  m  the  making.  In  urine  there  is  often  a  sort  of 
doud' hanging  in  t£e  vessel  in  whidb  it  U  received  j  the 
higher  fhis  rises,  or  the  'farther  distant  it  i»  from  the 
bottom,  or  the  more  Afferent  it  is-from  the  colour  of  the 
laudable  sediment  above  'mentioned,  the  more  there  is 
of  crudity.  That  which  is  yellow,  or  of  a  sandy  co- 
lour, denotes  abundance  of  "bile  that  which  is  black  is 
the  worst,  especially  if  it  has  an  ill  smell,  and  is  either 
altogedier  muddy  or  altogether  clear.  That  whose  se- 
diment is  like  large  ground  wheat,  or  little  flakes  or 
scales  spread  one  upon  another,  or  hraOf  presages  ill, 
npecially  the  last.  TheJator  oil  that  sometimes  swims 
upon  the  top  of  the  nrine,  and  appears  in  a  farm 
-something  like  a  ^pider^s  web,  is  a  sign  of  a  consump* 
tion  of  the'flosh  and  solid  parts.  The  making  of  a  great 
qnantl^  tff>arine  is  the  sign  of  a  crisis,  and  sometimes 
the  qmuity  of  it  rinws  bow  diehladdcr  is  affected.  We 
must  alao  ohservev  that'Hippoorates  compared  the  state 
•f  die  tongue  wi^  the  urine  *, '  that  is  to  say,  when  the 
tongue  was  yellow,  and  charged  with  bile,  the  urine  he 
knew  must'of  courw  be  of  the  same  coloor }  and  when 
the  tongue  was  red  and-moist,  the  urine  was  of  its  nu- 
tnral  colour. 

j^^^  Among  his  prognostics  from  the  excretions  b^  stool 

are  the  following Those  that  are  soft,  yellowish,  of 
Rome  consistence,  and  not  of  an  extraordinary  ill  smelt, 
that  answer  to  the  quantity  of  what  is  taken  inwai'dly, 
and' that  axe  voided  at  the  usual  hours,  are  the  he^t  of 
all.  They  ought  also  to  be  of  a  thicker  consistence 
when  the  distemper  is  near  the  crisis  j  and  it  ought  to 
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ticularly  the  round  and  long,  are  evacDBted  at  the  same 
time  with  them.   Hw  prognoaii,  homrer,  may  still  he 
bvonr^de,  tbon^  the  matter  exented  he  thin  and 
Uqoid,  provided    make  not  too  mncb  noise  in  coming 
oat,  and  the  eraeaation  be  not  in  a  anall  qo^ntity  nor  ■ 
too  ofitoi }  nor  in  so  great  ahvndaooe,  nor  so  ofieii,  as 
to  make  the  patient  mint.   All  matter  that  is  watocTi  . 
white,  of  a  pale  green  or  red  colour,  ta  frothy  and  ' 
viscous,  is  bad.    That  which  is  blackish,  ot  of  a  livid 
hue,  is  the  most  pernicious,    Tliat  which  is  pure  black, 
and  nothing  else  but  a  discharge  of  blac^  bile,  always 
pn^osticates  very  ill ;  this  huraonr,  from  what  part 
soever  it  comes,  slewing  the  ill  dispoution  of  the  inte$>  - 
tines.    The  matter  that  is  of  seveial  diffiereot  cdonrs, , 
denotes  the  length  of  the  distemper  $  and,  at  the  sanw 
time,  that  it  may  be  of  dannTOUS  comeqiience.   Hij^  - 
pocrates  places  in  the  tame  cuss  the  matter  that  is  billons 
or  T^w,  and  mixed  with  blood,  m  green  and  black, 
or  Uke  the  dcegs  or  scrapings  of  the  guts.   The  stoob 
that  cmwist  of  pare  bile,  or  entirely  of  pUegm,  he  alao 
looks  upm  to  he  very  bad. 

Matter  ejected  hy  vomiting  onght  to  be  mixed  witk'- 
hile  and  phlegm ;  where  one  of  these  hnmours  only  is 
observed,  it  is  worse.  That  which  is  black,  livid,  green, 
or  of  the  colour  of  a  leek,  in^cates  alarminF  conse- 
quences. The  same  is  to  Ite  said  of  that  which  smells  - 
very  ill ;  and  if  at  the  same  time  it  be  livid,  death  is 
not  far  off.  The  vomiting  of  blood  is  very  often  a  mor- 
tal sj-mptom. 

The  spitting  whidi  j^ve  ease  in  diwasea  of  the  lungs  Eipeebirak. 
and  in  [denrisies,  4re  those  that  come  up  readily  and*^ 
without  difficulty }  and  it  is  good  if  tbey  be  mixed  at 
the  he^nning  widi  mooh  yellow  :  but  if  they  apear  oi 
the  same  colour,  or  are  no,  a  great  while  aficr  the  he- 
^nning  of  the  distemper,  U'  tbey  are  salt  and  fcerimmi- 
ous,  and  cause  violent  eougliings,  tbnr  are  not  good.. - 
Spittings  purely  ydlew  are  had^iuid  those  that  are  . 
white,  viscous,  and  frothy,  give  no  ease.    Whiteness  is 
a  good  sign  of  concoction  in  regard  to  8|Mttings )  hut 
tbey  onght  not  at  all  to  be  viscous,  nor  too  thick,  nor  - 
too  clear.    We  may  make  die  same  judgment  of  th«  . 
excrements  of  the  nose  according,  to  tbcir  concoction  - 
and  crudity.    Spittings  that  arr  black,  green,  and  red,  , 
arc  of  very  bad  conseqneofie.    In  inflammatiwia-  of  tho  - 
Inngs,  diose  that  sre  mixed  with  bile  and  blood  presmge 
well  if  they  appear  at  the  beginning,  but  are  bad  if  ' 
tiiey  arise  not  aboot  the  seventh  day.    Bnt  the  worst . 
sign  in  these  distempers  is,  when  there  is  no  expectora- 
tion at  all,  and  the  too  great  quantity  of  matter  that  is 
ready  to  be  dischaived  this  way  m^es  a  vattUng  intlw 
breasU   Afiter  spittmg  of  blood,  the  diachmrge  ^fiini* 
lent  matter  then  f<dlows,  vAmk  hnogt  m  A  cansanp- 
tion,  and  at  last  death. 

A  kind  good  sweat  is  that  which  ariaes  on  the  day  Sweat,  - 
of  the  criais,  and  is  discharged  in  abundance  all  over 
the  body,  and  at  th6  same  time  from  all  parts  of  the 
body,  and  thus  carries  off  the  fever :  A  cold  sweat  is 
alarming,  especially  in  actite  fevers,  for  in  others  it  is 
only  a  sign  of  long  ctmtinuance.  When  the  patient 
sweats  no  where  bnt-  on  the  head  and  nock,  it  is  a 
sign  that  the  diseaie  will  be  long  and  dahgcroos. 
A  gentle  sweat  in  seme-  particular  part  of  the  bead 
and  breast,  for  instance,  gives  no  rdicf,  but  .denotes 
the  seat  of  the  distemper,  or  the  wiaknns  of  the  part. 
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Xl^.   This  kind  of  nreat  itas  ckll«d  hy  Hip]wcratea  epftukv- 

^  cratei.  «», 

'  The  hypocbondriat  or  the  aUomen  In  general  ooght 
alirays  to  be  soft  and  even,  as  ivell  on  the  right  aide  aa 
on  the  lefh.  When  there  ii  any  hardness  or  unevenncss 
in  those  partSf  or  heat  and  enelUngs,  or  when  the  patient 
cannot  endure  to  have  it  touched,  it  is  a  Ngn  the  inte^ 
tines  are  indisposed. 
IVom  t!ie  Hippocrates  also  inquired  into  the  state  of  the  pulse, 
.or  the  beating  of  the  arteries.  TJic  most  ancient  pliy- 
sicians,  however,  and  even  Hippocrates  himself,  for  a 
long  time,  by  this  word  understood  the  violent  pulaa- 
:tioa  that  is  felt  in  an  iiiHamed  part,'Without  putting 
the- fingers  to  it.  It  is  observed  hjf  Galen,  and  other 
phjrsiciana,  that  Hippocrates  tondiea  en  the  subject 
the  pnlae  mwe 'sligbtfy  than  any  other  on  which  be 
■treats.  Bnt  that  our  celebrated  physician  understood 
somfetblng  even  on  this  subject,  is  easily  gathered  frun 
several  passages  in  his  writings  *,  as  mien  he  observes, 
that  in  acute  fevers  the  pulse  is  very  quick  and  very 
great  \  and  when  he  makes  mention,  in  the  same  place, 
of  trembling  pulses,  and  tliose  that  h«at  slowly.  He 
likewise  observes,  that  in  some- diseases  incident  towo- 
jnenj'wben  the  pulse  strikes  the  finger  faintly,  and  in  a 
Janguishing  manner,  it  is  a  sign  of  approaching  death. 
He  remarks  also,  in  the  Coacet  Prttnotiones^  that  he 
wliose  vein,  that  is  to  say,  wltose  artery  of  the  elbow, 
beats,  is  just  going  to  run  mad,  or  cUc  that  the  persM 
is  at  that  time  very  much  under  the  influence  of  anger. 

From  this  account  of  Hippocrates,  it  will  appear, 
that  he  was  not  near  so  mneh  taken  up  with  reasoning 
on  the' phenomena  of  diseases,  as^th  reporting  >them. 
He  was  content  to  observe  these  phenomena  accurately, 
to  distinguish  diseases  by  them,  and  judffed  of  the  event 
by  comparing  them  exactly  togcthor.  For  his  skill  in 
pro^ostics  he  was  indeed  very  remarkable,  as  we  have 
already  mentioned,  insomuch  that  he  and  his  pupils 
.  were  looked  upon  b^  the  vul^  as  prophets.  What 
adds  very  much  to  his  reputation  is,  that  be  lived  in  an 
age  when  physic  was  alto^ther  buried  in  superstition, 
■  and  yet  he  did  not  suffer  himself  to  be  carried  away  b^ 
it }  on  the  contrary,  on  many  occasions,  he  expresses  his 
abhorrence  of  it. 

Having  thus  seen  in  what  Hippocrates  makes  the 
difference  between  health  and  sickness  to  consist,  and 
likemse  the  most  remaikable  signs  from  whence  Jie 
drew.his  yn^osticst  we  must  now  consider  the  means 
It  he  prescribed  far  the  jwesenratton-  of  health,  and  the 
'  nis  mauma  core' «f- diseases.  One  of  his  principal  maxims  was 
!iwMUo?r  That,  to  preserve  health,  we  ought  not  to  over- 
oi'iiealth.  charge  ourseWe» -with  too  much  eating,  nor  neglect 
the  use  of  exercise  and  labour.  In  the  next  place,  That 
we  ought  by  no-  means  to  -accustom  ourselves  to  too 
nice  and  exact  a  method  of  living  j  because  those  who 
have  once  begun  to  a£e  by-tlns  rule,  if  they  vary  in  the 
least  from  it,  find  themaelvss  Te^  ill }  Which  does  not 
happen  •to  those  who  take  a  little  more  liberty,  and 
Kve  somewhtt  more  irregularly.  Notvritbstanding  this,- 
he  does  not  neglect  to  inquire  diligently  into  the  articles 
which  those  who  were  In  health  used  for  food  in  his 
time.  Here  we  cannot  help  t^ng  notice  of  the  pro- 
digious disparity  between  the  delicacy  of  the  people  in 
our  days  and  in  tliose  of  Hippocrates :  fiir  he  takes  great 
jwns  to.  tell  the  difference  between  the  flesh  of  a  dog. 
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done  if  at  tbat  time  they  had  not  been  r^sed  for  victuals,  crain. 
at  least  by  the  common  people.  ^  BcsjtV 3  these,  Iiow-  '  '»  "  * 
ever,  Hippocmti'S  speaks  of  all  other  kinds  of  provisien 
that  ^re  now  in  use  ;  for  example,  salads,  milk,  whey, 
cheese,  ficsh  as  well  of  birds  as  of  four-footed  braits, 
fresh  and  salt  fisli,  eggs,  all  kinds  of  pulse,  and  the  dif- 
ferent i^inds  of  grain  -we  feed  on,  ati  well  as  tlie  dHIerent 
sorts  of  bread  that  are  made  of  it.  He  also  speaks  very 
often  of  a  sort  of  liquid  food,  or  broth,  made  of  barlev- 
meal,  or  some  other  .grain,  which  they  steeped  fur  some 
time,  and  then  boiled  in  water.  ^^  itb  regard  to  drink, 
he  takes  a  great  deal  of  pains  to  distinguish  tlie  good  ^ 
waters  from  the  bad.  The  best,  in  iiis  opinion,  ought 
to  be  clear,  li^t,  .without  smell  or  taste,  and  taken  out 
of  the  fountains  that  tnm  towards  the  east.  Hie  s^ 
waters,  those,  that  he  calls  faai^d,  and  those  tbat  rise  out 
of  fenny  ground,  are  the  worst  x£  all  j  he  condemns  also 
those  that  come  from  melted  snow.  But  though  Hip- 
pocrates makes  all  those  distinctions,  he  advises  those 
who  are  in  health  to  drink  of  tliie  first  water  tliat  comes 
in  their  way.  He  speaks  also  of  s^um  waters,  and  those 
that  are  hot ;  but  does  not  enlarge  upon  xheir  qualities. 
He  advises  to  mix  wine  ivith  an  equal  ijuantity  of  water : 
and  this  (he  says)  is  the  just  proportion  j  by  using 
which  the  wine  will  expel  what  is  hurtful  to  the  body, 
and  the  water  Jwill  se^ve  to  temper  the  acrimouy  of  the 
liumoors. 

For  those  that -are  in  health,  and  likewise  for  such  Eacrcisft. 
as  ate  sick,  Hippocrates  advises  Exercise.  The  books, 
however,  which  •  treat  on  this  subject,  M.  Lc  Clerc 
conjectures  to  have  been  written  by  Heri>dicus,-wh9  • 
first  introduced  o^mnastic  exercise  into  medicme,  and 
-frboissaid  by  Hippocrates  himself  to  have  killed  seve* 
ral  people  by  foccing  them  to  .walk  while  they  were  af- 
'flicted  with  fevers  and  other  inflammatory  disorders. 
The  advices  given  in  them  consist  chiefly  in  direction^ 
for  the  times  in  which  we  ought  to  walk,  and  the  con- 
dition we  ought  to  be  in  before  it }  when  we  ought  to 
walk  slowly,  and  when  to  xun,  &c. ;  and  idl  ^is  with 
design  to  bring  the  body  down,  or  dissipate  the  -hu- 
mours. Wrestling,  altlioogfa  a  violent  exerdse,  is 
numbered  with  the  rest.  In  .the  same  place  also 
mention  is  made  of  a  play  of  the  hands  and  fingers, 
which  was  tbouj^t  good  for  health,  and  called  chi^ 
rtmmniei  and  of  another  diversion  which  was  perform-  . 
ed  round  a  sort  of  ball  hung  up,  which  they  catle4 
coryctat,  and  which  they  struck  lbrward.witlL  both  their 
hands.  ^ 

With  regard  to  those  things  which  ought  to  be  se-  Ex«rtk»». 
parated  from,  or  retained  in  the  human  body,  Hippocra- 
tes observes,  .that  people  ought  to. take,  great  care  not 
to  load  themselves  with  excrements,  or  keep  them  in 
too  long 't  and  besides  the  exercise  above  mentioned, 
whidi  carries  off  one  part  of  them,  and-which  he  pre- 
scribes chiefly  On  this  aecount,  he  advises  people  to 
excite  and  rouse  up  nature  when  she  flagged,  and  did 
not  endeavour  to  expel  the  rest,  or  take  care  of  the  iin- 
pediments  by  which  she  was  resisted.  For  this  reason 
be  prescribed  meats  proper.for  loosening  the  belly  j  and 
when  these  were  not  sufficient,,  he  directed  the  use  of 
clysters  and  suppositories.  For  thin  and -emaciated 
persons  he  diret^ed  clysters  composed  only  oT  milk  and 
oily  unctuous.  snbstMCes,  which  they  mixed  with  a  de-. 
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Hippo.   coctioB  of  chick-pease  ;  hut  for  such  as  were  plethoric, 

cniie*.    thej-  only  made  nsa  of  salt  or  sea-water. 

•  As  ft  jacswntive  agunst  diatempera,  Hippocrates 

•bo  adTised  the  use  of  vomits,  which  he  directed  to  bo 
taken  once  or  twice  a  month  during  the  time  of  Tviater 
and  spring.  Hie  most  simple  of  these  were  made  of  a 
decoction  of  hwop,  with  an  addition  of  a  little  vine* 
gar  Mid  salt.  jUe  made  those  that  were  of  a  strong  and 
vigmous  constitution  take  this  liquor  in  a  moniing  fast- 
ing }  but  sudi  as  were  thin  and  weakly  took  it  after 
supper.— Vsnery,  in  his  opinion,  is  wholesome,  pro- 
vided people  consult  their  strength,  aod  do  not  pur- 
sue it  to  excess ;  which  he  finds  fault  with  on  all  occa- 
sions, and  woold  have  excess  avoided  also  in  relation  to 
sleep  and  watobing.  In  his  writings  are  likewise  to 
be  found  several  remarks  concerning  good  and  bad  air } 
and  he  makes  it  appear  that  the  good  or  bad  disposition 
of  this  element  does  not  depend  solely  on  the  diflerence 
of  the  climate,  bnt  on  the  situation  of  every  place  in 
particular.  He  speaks  also  of  the  good  and  had  effects 
of  the  paasioiis,  and  xcoommends  tuderation  io  r^ird 
to  tbem. 

Fron  what  we  have  idready  rdated  eenceming  the 
opinions  of  H^ocrates,  it  may  natnxally  be  coaelud^ 
that  for  the  most  part  he  would  he  contented  with  ob- 
.  servii^  what  the  strength  of  nature  is  able  to  accomplish 
without  being  assisted  by  the  physician.  That  this  was 
really  the  case,  may  be  easily  perceived  from  a  perusal 
of  hu  books  entitwd,  **  Of  epidemical  distempers 
which  are,  as  it  were,  journals  of  the  practice  of  Hippo- 
crates :  for  there  we  nod  him  often  doing  nothing  more 
than  describing  the  symptoms  of  a  distemperi  and  in* 
forming  us  what  has  happened  to  the  patient  day  after 
day,  even  to  his  death  or  recovery,  without  speaking  a 
word  of  any  kind  of  remedy.  Sometimes,  however,  he 
did  indeed  make  use  of  remedies  ^  but  these  were  ex- 
ceedin^y  simtde  and  few,  in  comparison  of  what  have 
been  given  by  succeeding  praoUtimers.  These  remedies 
we  sull  presently  consider,  after  we  have  viven  an 
abridgement  of  the  principal  maxims  on  which  ois  prac- 
tj  (ice  was  founded. 
BiaHzim  Ui^ocrat*  asserted  in  the  first  [dace,  That  contra- 
ries, or  <^posites,  are  the  remedies  for  each  otiier ;  and 
this  maxim  he  explains  by  an  aphorism  ^  in  which  he 
says,  that  evacuations  core  those  distempers  which  come 
from  repletion,  and  repletion  those  that  are  cansed  by 
evacuation.  So  heat  is  destroyed  by  cold,  and  cold  1^ 
heat,  &c  In  the  second  {dace,  he  asserted  that  physic 
-is  an  addition  of  what  is  wanting,  and  a  subtracti<m  or 
retrenchment  of  what  is  snperfluons :  an  axiom  whiiji  is 
thus  ex^ained,  that  there  are  siMue  juices  or  humours, 
which  in  particnlai  cases  ought  to  be  evacuated,  or 
driven  out  of  the  body,  or  dned  up }  and  some  othen' 
irtiich  m^t  to  be  restwed  to  the  body,  or  caoaed  to  be 
produced  there  i^ain.  As  to  the  method  to  be  taken 
for  this  addition  or  retrendiment,  he  gives  this  general 
•  caution.  That  you  ou^  to  be. careful  how  you  fill  up, 
or  evacuate,  all  at  once,  or  too  quickly,  or  too  much  j 
and  that  it  is  equally  dangerous  to  heat  or  cool  again  on 
a  sudden }  or  rather,  you  ought  not  to  do  it :  every 
thing  that  runs  to  an  exceaa  being  an  enemy  to  nature. 
In  the  fourth  place,  Hippocrates  allowed  that  we  ought 
-sometimes  to  dilate,  and  sometimes  to  lock  op:  todilate, 
'  or  open  the  passages  by  which  the  humours  are  voided 
-  nattvally,  when  wsr  ate  ant  snfficioDtly  opened,  or  when 
.V0L.XUI.  Paztl.  + 
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they  are  closed  j  and,  on  the  contrary,  to  lock  up  or 
straiten  the  passages  that  are  relaxed,  when  the  juices 
that  pass  there  ought  not  to  pass,  or  when  they  pass  in ' 
too  great  quantity.  He  adds,  that  we  ought  sometimes 
to  smooth,  aod  sometimes  to  make  rough  }  sometimes 
to  harden,  and  sometimes  to  soften  again  j  sometimes  to. 
make  more  fine  or  supple ;  sometimes  to  thicken 
sometimes  to  rouse  up,  and  at  other  times  to  stuffy  or 
take  away  the- sense  }  all  in  relation  to  the  aoiid  parts 
of  the  body,  or  to  the  humours.  He  gives  also  this  far- 
ther lesson,  lliat  we  oug^tto  have  regard  to  the  course 
the  humours  take,  from  whence  tbey  come,  and  whi- 
ther they  go  -J  and  in  consequence  of  that,  when  thej 
go  where  they  ought  not,  that  we  make,  them  take  a 
turn  about,  or  carry  them  anotlier  way,  almost  like  the 
turning  the  course  of  a  river :  or,  upon  other  occasions, 
that  we  endeavour  if  possible  to  recal,  or  make  the  same 
humours  return  back  again ;  drawing  upward  such  as 
have  a  tendency  downward,  and  drawing  downward 
such  as  tend  upward.  Wc  ought  also  to  carry  off,  by 
convenient  ways,  that  which  is  necessary  to  be  earned  - 
off}  and  not  let  the  bumonxs  once  evacuated  enter  into 
the  veMels  ajnin.  Hippocrates  gives  also  the  following 
ittstrttction,  That  when  we  do  any  thmg  according  to 
reason,  though  the  success  he  not  imswerable,  we  ought 
not  easily,  or  too  hastily,  to  alter  the  manner  of  acting 
as  long  as  the  reasons  for  it  are  yet  ^6oi.  But  as  this 
maxim  might  sometimes  prove  deceitful,  he  gives  the 
following  as  a  corrector  to  it :  "  We  ought  (says  he) 
to  mind  with  a  great  deal  of  attention  what  gives  eas^ 
and  what  creates  pain  }  what  is  easily  supported,  and 
what  cannot  be  endured."  We  ouf^t  uot  to  do  any 
Uiine  rashly-}  but  ought  often  to  pause,  or  wait,  with- 
out doing  any  thing ;  by  this  way,  if  you  do  the  pa- 
tient no  good,  you  will  at  least  do  him  no  hurt. 

These  are  the  principal  and  most  general  maxims  of 
the  practice  of  Hippocrates,  and  which  proceed  up- 
on the-  supposition  laid  down  at  the  beginning,  viz. 
that  nature  cures  diseases.  Wc  next  proceed  to  con- 
sider particulariy  the  remedies  employed  by  hun^  wht^ 
will  serve  to  give  ns  further  instructions  concerning  his 
practice.  14 

Diet  was  the  first,  the  principal,  and  often  the  only  His  madms 
remedy  made  use  of  by  this  great  physician  to  answer  ^P**^"°* 
most  of  the  intentions  above  mentioned :  fay  means  of 
it  he  epposed  the  moist  to  dry,  hot  to  cold,  &c.  j  and 
what  be  looked  upon  to  be  the  most  considerable  point 
was,  that  thus  he  supported  nature,  and  assisted  her  to 
overcome  the  malady.  The  dietetic  part  of  medicine 
was  so  much  the  invention  of  Hippocrates  himself,  that 
he  was  very  desirous  to  be  accounted  the  audior  of  it ; 
and  the  better  to  make  it  aj^iear  that  it  was  a  new  re- 
medy in  his  days,  he  says  expressly,  that  the  andoits 
bad  wrote  almost  nothing  concenung  the  diet  of  the 
sick,  having  omitted  this  point,  though  it  was  one  1^ 
the  most  essential  parts  of  the  art.  i  j 

The  diet  prescribed  b^  Hippocrates  for  patients  la-  Diet  ia 
bouring  under  Acute  distempen,  di£fered  from  that**^^^ 
which  he  ordered  for  those  afflicted  with  chronical**^ 
ones.    In  the  former,  which  require  a  more  particular 
exactness  in  relation  to  diet,  be  preferred  li^id  food 
to  that  which  was  solid,  especially  in  £Bvers»   for  these 
he  used  a  sort  of  broth  made  of  cleansed  bariey  j  and 
to  this  he  gave  the  name  of  ptuan^  The  manner  in 
which  the  ancients  prepiyed  a  ptisan  was  as  follows  : 
h  b  They 
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The^' first  st«e]W(l  ttie  barley  in  vialcr  till  it  waa  plamp- 
ed  up ;  and  nFtcrwards  tfaey  dried  it  in  Uie  sun,  and 
beat  it  to  take  ofT  the  hnsk.  Tbey  next  ground  it  j 
and  having  let  the  flour  boil  a  long  time  in  the  wa- 
ter, they  put  it  out  into  the  suit,  and  wbnn  it  iras  dry 
they  pressed  it  close.  It  is  properljf  this  flour  so  pre- 
pared that  is  catted  ptisan.  "Thty  did  almost  the  same 
thing  with  wheat,  rice,  lentils,  and  Other  grain :  bnt 
they  gave  these  ptisans  the  name  of  the  grain  from 
whence  they  were  extracted,-  as  ptttan  of  lentils^  rictj 
&c.  while  the  ptisan  of  barley  was  called  simply  ptiaan^ 
on  Dceount  of  the  excelleney  of  it.  ^lien  they  wnnted 
to  Dse  it,  they  b<nlcd  one  part  of  it  in  lo  or  15  of  w»> 
ter ;  and  when  it  began  to  grow  plump  in  boiling, 
they  added  a  little  vinegar,  and  a  very  small  quantity 
of  anise  or  leek,  to  keep  it  from  clogging  or  filling 
the  stomach  with  wind.  Hippocrates  prescribed  this 
broth  for  women  that  have  pains  in  their  belly  after 
deliveiy.  "  Boil  some  of  thu  pti»an  (says  he),  with 
wme  leek,  and  the  fat  of  a  goat,  and  give  it  to  tbe 
woman  in  ■  bed.'*  This  will  not  be  thought  very 
singular,  if  we  reflect  on  what  has  been  bintcd  above 
concerning  the  indelicate  manner  of  Itving  in  tboM 
times.  He  preferred  the  ptisan  to  all  other  food  ia 
fevers,  hecanse  it  softened  ud  moistened  mnch,  and 
was  besides  of  easy  digestiim.  If  he  was  concerned  ia 
a  continual  fever,  be  would  have  the  patient  begin 
with  a  ptisan  of  a  pretty  thick  consistence,  and  go  on 
by  little  and  little,  lessening  the  quantity  of  barley- 
flour  as  tbe  height  of  the  distemper  approached ;  so 
that  he  did  not  feed  tbe  patient  but  with  what  he  cal- 
led theyuirr  of  the  ptisan  i  that  is,  the  ptisan  strained, 
where  there  was  but  very  little  of  the  flour  remaining, 
in  order  that  nature  bein^  discharged  in  part  from 
the  care  of  digrsting  the  aliments,  she  might  tbe  more 
easily  hold  out  to  the  end,  and  overcome  tite  distem- 
per, or  the  cause  of  it.  With  regard  to  the  quantity, 
he  caused  the  ptisan  to  be  taken  twice  a-day  by  such 
jMtients  as  in  health  lucd  to  take  two  meals  a-day,  not 
thinking  it  convenient  that  tlioae  who  are  sick  riionld 
eat  oAener  than  when  they  were  well.  He  also  would 
not  allow  eating  twice  a-day  to  those  who  ate  hut  once 
in  that  time  when  in  health.  In  the  paroxysm  of  a 
fever  he  gave  nothing  at  all ;  and  in  all  distempers 
where  there  are  exacerbations,  he  forbade  nourishment 
while  the  exacerbations  continned.  He  let  children  eat 
more }  hnt  those  who  were  grown  up  to  man's  estate,  oc 
were  of  an  advanced  age,  less ;  making  allowance,  how- 
ever, for  the  custom  of  each  particular  person,  or  ibr 
that  of  the  country. 

Bnt  though  he  was  of  opinion  that  toe  much  food 
miglit  not  to  be  allowed  to  the  sick,  he  did  nut  agree 
with  some  physicians  who  prescribed  long  abslinencei 
especially  in  the  beginning  of  leven.  Ine  reason  he 
gave  for  this  was,  that  the  contrary  practice  weakened 
the  patients  too  mnch  during  the  6r8t  days  of  the  di- 
fitempcr,  by  which  means  their  physicians  were  obliged 
to  allow  lliem  more  fodd  when  the  illness  was  at  its 
height,  which  in  his  opinion  was  improper.  Besides, 
in  acute  dist«npers,  and  particularly  in  fevers,  Hippo- 
crates made  choice  of  refreshing  and  moistening  nou- 
rishment ',  and  amongst  other  things  prescribed  orange, 
melon,  spinach,  gourd,  Sec.  This  sort  of  food  he  gave 
to  those  tbat  were  in  a  condition  to  eat,  o*  «ould  take 
BoiEc^ng  more  Am  a  ptisan. 
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*I1ie  cU-ink  he  commonly  gavo  to  his  patients  was  Mppe- 
made  of  eight  pails  of  water  and  one  of  honey.    In  tntvu. 
some  distempers  be  added  a  little  vinegar ;  but  be-      -  '  ■* 
sides  these,  tbey  bad  another  sort  named  xihum,  or  mix- 1^^^^^ 
ture.    One  prescription  of  this  sort  we  find  intended 
for  a  Consumptive  person  \  it  consisted  of  rue,  anise, 
celery,  fwriandcr,  juice  of  pomegranate,  tbe  roughest 
red  wine,  water,  flour  of  wheat  and  barley,  with  old 
cheese  made  of  goats  milk.    Hippocrates  ^  net  ajH 
prove  of  giving  plain  water  to  the  sick  ;  bat  thoa^ 
be  generally  prescribed  the  drinks  above  raoitioiied, 
he  did  not  abralutelv  forbid  the  use  of  wine,  even  ift 
acute  distempers  tcoA  fevers,  provided      patients  were 
not  delirious  nor  had  pains  in  their  head.  Besides, 
he  took  care  to  distinguish  the  wines  proper  ia  these 
cases }  preferring  to  all  other  sorts  white  wine  that  wa» 
clear  and  had  a  great  deal  of  water,  with  neither  sweet- 
ness nor  flavour.  ^6 

These  are  tbe  most  remarkable  particulars  concent-  XSitx  ia 
ing  the  diet  prescribed  by  Hippocrates  in  acute  di-'='"<»»cdis- 
stempers ;  in  chroniul  ones  he  made  very  much  uec^*'^ 
of  milk  and  whey  j  though  we  arc  not  certain  whe- 
ther this  was  done  on  aeeonnt  of  die  Mwialbmeat 
(fXpectcd  from  them,  or  that  he  acooanted  tJiem 
dieines. 

There  werb  many  diseases  for  which  he  judged  UwBnauudmt 
bath  was  a  proper  remedy}  and  he  takes  notice  of[!|S!]2|"' 
all  the  cirennutances  that  are  necessary  in  order  to 
cause  tbe  patient  receive  benefit  from  it,  among  which 
the  following  are  the  principal.  The  patient  that 
bathes  himself  must  remain  still  and  quiet  in  hts  place 
without  ^leaking  while  the  assistants  throw  water  ovet 
his  head  or  are  wiping  him  dry  \  for  which  last  pnr- 
'  pose  he  desired  them  to  keep  sponges,  instead  of  that 
instrument  called  by  the  ancients  sttigii,  which  served 
to  rub  off  from  the  skin  the  dirt  and  nastiiiess  left  upon 
it  the  unguents  and  oils  with  which  tbey  anointed 
themselves.  He  must  also  take  care  not  to  catt^  ctddj 
and  ronst  not  bathe  immediately  after  eating  and 
drinking,  nor  eat  or  drink  immediately  after  eoming 
out  of  Hie  bath.  Regard  must  also  be  had  wbeAct- 
the  paUent  has  been  Bccustomed  to  lAthe  while  in 
health,  and  whether  he  has  been  benefited  or  hurt  by 
it.  Lastly,  he  must  abstain  from  tbe  bath  when  the 
body  is  too  open,  or  too  costive,  m  when  he  is  too 
weak  ;  or  if  he  has  an  inclination  to  vomit,  a  great 
loss  of  appetite,  or  bleeds  at  the  nose.  The  advant^e 
of  the  bath,  according  to  Hippocrates,  consists  in  mol- 
Rtening  and  refreshing,  taking  away  weariness,  making 
the  sun  soft  and  the  joints  pliant ;  in  provoking  urine, 
and  opening  the  other  cxcretorits.  He  allows  two 
baths  in  a  dmy  to  those  who  hare  been  accost emod  to  h 
in  health.  ,3 

In  chronical  distempers  Hippocrates  approved  verynumui^ 
much  <^  exereiMf  thoa^  he  did  not  idlow  it  in  aeotersspecti*' 
ones :  hnt  even  ia  these  he  did  not  think  that  a  p^cseicue> 
tient  ovght  ahrays  to  Ke  in  bed ;  but  tells  us,  that  we 
must  sometimes  push  the  timorous  out  of  bed,  and  rouse 
up  the  laiy."  ^ 

When  be  found  tbat  diM  and  exercise  were  notHiima^ac 
safteknt  to  ease  natnre  of  a  burden  of  coT^pted  hu-ic^ctS.' 
mourn,  he  waq  oMtged  to  make  iwe  of  other  means,  efP"?"'^ 
which  purgation  was  one.    By  this  word  be  understood 
aA  the  <9ontrivaAces  that  are  made  use  of  to  discharge 
tbe  sfemiaab  and  boweh  \  tftwsgh-  it  eomwMftly  sigftiftM 
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only  tlie  eracuatian  by  ittool.  Tliis  evaeuatktn  he  icna- 
gtDcd  to  be  occaaioeed  by  the  purgative  ttwdiciiK-d  at- 
'^trutiiig  tbe  iiumoartf  to  tlwinselve!*.  Whea  Gi-st  taken 
into  the  bodjr,  be  tfaougbt  they  attracted  that  buinour 
yAith  iraa  most  anniUr  to  theiu,  and  then  the  otlier», 
oM  after  MWthcv.— Most  of  the  purgatives  used  in  hiv 
tiae  were  enietica  mlsa,  or  at  least  were  vt;ry  vi^ut  in 
their  <^mtion  downwards.  These  were  the  white  and 
black  betlebore;  the  first  of  which  ie  now  reckoned 
anxmg  the  poisons.  He  used  also  the  Cuiiliau  bt'rrit'!i>, 
cneorum  pcplium,  thapsia^  the  juice  ul'  bippophae,  a 
s«l  of  riiamaus ;  elaterium,  or  juice  of  tbe  wild  cu- 
cumber ;  flowers  of  brasa,  coloquintida,  scaraowny,  the 
magoesian  stone,  £cc. 

As  these  puigati\'es  were  all  very  strong',  flippo- 
crates  was  extremely  cautious  in  their  exhibitioo.  He 
did  not  pteacribe  them  in  the  dog-days ;  nor  did  he 
ever  purge  women  with  child,  and  very  seldom  chil- 
dren or  old  people.  He  principally  lued  purgatives  in 
chronical  dieten^rs  but  wu  much  more  wary  in 
acnte  ones.  In  his  books  entitled  **  Of  Epidemical 
Diaten^era,"  there  we  very  few  patients  mentioned  to 
iriiom  he  gave  puf^ratiTe  medicines.  He  also-  takes 
notice  expressly,  tl>at  these  medicines  having  been  given 
in  cases  of  the  distempers  of  which  be  was  treating, 
had  produced  very  bad  effects.  We  are  not,  however, 
from  this  to  conclude,  that  Hippocrates  absolutely  con- 
demned purging  in  actite  distempers  ;  for  in  some  places 
he  expressly  mentions  his  having  given  them  with  suc- 
cess. He  was  of  opinion,  for  instance,  that  purging 
was  good  in  a  pleurisy  when  the  pain  was  seated  be- 
low the  diaphragm}  and  in  this  case  he  ^ve  black 
hellehoiv.  Iff  some  pe^ium  mixed  with  the  juice  of  /a- 
terpiiimiu 

The  priecipal  rule  Hippocrates  gives  with  relatioa 
te  purging  is,  that  we  ought  only  to  purge  off  the 
huiBours  that  are  concocted,  and  not  those  that  are  vet 
crude,  taking  particular  care  not  to  do  it  at  the  be- 
ginning of  tbe  distemper,  lest  tbe  humours  should 
be  disturbed  or  stirred  up,  which  happens  pretty  often* 
He  was  not,  however,  the  first  who  remarked  that 
it  would  be  of  ill  consequence  to  stir  the  humours  in 
the  beginning  of  an  acute  distemper,  llie  Egyptian 
physicians  had  before  obsen'cd  the  same  thing.  By 
the  begutning  of  a  distemper,  Hippocrates  understood 
all  the  time  from  the  first  day  to  the  fourth  conv 
plete. 

Hippocrates  imagined  that  each  purgative  medicine 
was  n^pted  to  the  carrying  off  some  particular  hu- 
mour ;  and  hence  the  distinction  of  purgatives  into  hy 
dragogue,  cfaolagoguc,  &c.  which  is  now  justly  explo- 
ded. Id  consequence  of  this  notion,  he  contended  that 
we  knew  if  a  purgative  had  drawn  from  the  body  what 
was  fit  to  beevacnated  according  as  the  patient  was  found 
well  or  ill  upon  it.  If  we  found  ourselves  well,  it  was  a 
eign  that  the  medicine  had  effectually  expelled  the  (lend- 
ing humour.  On  the  contrary,  if  we  were  ill,  be 
imagined,  whatever  quantity  of  humour  came  away, 
that  the  humour  which  caused  the  illness  still  remain- 
ed; not  judging  of  the  goodness  or  badness  of  a 
pai^  by  the  quantity  of  matters  that  were  voided  hy 
it,  but  by  Uicnr  quality  and  the  eBcct  that  folbwed 
after  it. 

VoiqitB  were  also  pretty  much  used  as  medidnes  hy 
Hippocrates.   Vie  have  already  seen  what  those  were 
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which  he  prescribed  to  people  In  health  hy  wa^  of 
preventives.  With  regard  to  the  sick,  he  sometimes 
adviited  tbem  to  the  sumc,  when  his  intentions  were  ^*~' 
fmly  to  cleanse  the  stomach.  But  when  he  hud  a  mind 
to  rec^  the  humours,  as  he  termed  it,  &om  the  inmost 
recesses  of  the  body,  he  made  use  of  brUker  re.-nedieB. 
Among  these  was  white  hellebore  ;  and  this  indeed  ho 
most  fi-equeotly  used  to  excite  vomiting.  He  gave 
this  root  particuhu'ly  to  melancholy  and  mad  people  ; 
and  from  the  great  use  made  of  it  in  these  cases  by 
Hippocrates  and  other  ancient  physicians,  tbe  phrase 
to  /mve  need  r)f  helUhore^  became  a  proverbial  expre^ 
siun  for  being  out  of  one^s  senses.  He  ^ve  it  also  in 
defluxions,  which  come,  according  to  him,  from  the 
brain,  and  throw  tliemsetves  on  the  oostriU  or  ears,  or 
fill  the  mouth  with  saliva,  or  that  cause  stubborn  puins 
in  the  head,  and  a  weariness  or  an  extraordinary  hea- 
viness, or  a  weakness  of  the  knees,  or  a  swelling  all  over 
the  bod^.  He  gave  it  to  consumptive  persons  in  broth 
of  lentils,  to  such  as  were  nfflicted  with  the  dropsy 
called  leucopMegmatM,  and  in  other  chronical  disorders. 
But  we  do  not  nnd  tb^  he  made  use  of  it  in  acute  dis- 
tempers, except  in  the  cholera  morbus,  wliere  he  says 
be  prescribed  it  with  benefit.  Some  took  this  medi- 
cine fasting  }  but  most  took  it  after  supper,  as  was  com- 
monly practised  mth  regard  to  vomits  taken  by  way 
of  prevention.  The  r-cason  why  he  gave  this  medicine 
most  commonly  after  eating  was,  that  by  mixing  with 
the  aliments,  its  acrimony  might  be  somewhat  abated, 
and  it  might  operate  with  less  violence  on  the  mem- 
branes of  the  stoouKfa.  With  the  same  intention  also 
he  sometimes  ^ve  a  plant  called  sesamoides,  and  some* 
times  mixed  it  with  hellebore.  Lastly,  in  certain 
cases  he  gftve  what  he  called  soft  or  stveet  hellebore. 
This  term  bad  some  relation  to  the  quality  of  the  hel- 
lebore, or  perhaps  the  quantity  he  gave. 

Wlieb  Hippoomtcs  intended  only  to  keep  the  body 
open,  or  evacuate  the  contents  of  the  intestines,  ho 
made  use  of  simples ;  as,  for  exam^c,  tbe  berb  mer- 
cury, or  cabbage }  the  juice  or  decoction  of  which  he 
ordered  to  be  drank.  For  tbe  same  purpose  be  used 
whey,  and  also  cows  and  assess  milk  ;  adding  a  little  salt  - 
to  it,  and  sometimes  letting  it  boil  a  Uttle.  If  he  gavo 
asses  milk  idone,  he  cjuised  a  great  quantity  of  It  to  be 
takco,  BO  that  it  must  of  necessity  loosen  the  body.  In 
one  ]dace  he  prescribes  no  less  than  nine  pounds  of  it 
to  be  taken  as  a  laxative,  hot  does  not  specify  the 
time  in  which  it  was  to  he  taken.  With  the  same  in- 
tention he  made  use  of  sivposttories  and  clusters.  Tbe 
former  were  compounded  of  honey,  the  juice  of  the 
herb  mercmy,  of  nitre,  powder  of  colocyntb,  and  other 
sharp  ingredioits,  to  irritate  tbe  anus,  lliese-  they 
fonned  into  a  ball,  or  into  a  long  cylindrical  mass  like 
a  finger.  The  clysters  he  made  use  of  for  sick  people 
were  sometimes  tbe  same  with  those  already  mention- 
ed as  preventives  for  people  in  health.  At  other  times 
lie  mixed  the  decoction  of  herbs  with  nitre,  honey,  uid 
oil,  or  other  ingredients,  according  as  be  imagined  be 
could  by  that  means  attract,  wash,  irritate,  or  soften. 
The  quantity  of  liquor  he  ordered  was  about  36  ounces  } 
from  which  it  is  probable  he  did  not  intend  that  it 
should  all  he  used  at  one  time. 

On  s«ne  occasions  Hippocm^  proposed  to  pvge 
the  head  alone.   Tliis  ^ctice  be  employed  after  pur- 
ging the  rest  df  the  hody,  m  an  apoplexy,  inveterate 
B  b  2  pains 
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UliplM-  pains  of  the  head,  a.  certain  sort  of  jaundice,  a  con- 
cntxM.  sumption,  and  the  greatest  part  of  chronical  distem- 
•  pers.  For  that  purpose  he  made  uae  of  the  juices  of 
several  plants,  as  celery ;  to  which  he  sometimes  added 
aromatic  drugs,  making  the  patients  sons'  up  this  mix- 
ture into  their  nostrils.  He  used  also  powders  com- 
pounded of  myn'h,  the  flowers  of  brass,  and  white 
hellebore,  which  he  caused  them  pat  up  into  the  nose, 
to  make  them  sneeze,  and  to  draw  the  phlegm  from 
the  brain.  For  the  same  purpose  also  he  used  what 
he  calls  tetragonouy  that  is,  "  something  having  four 
angles hot  what  this  was,  is  now  Mtogethcr  tm- 
knowD,  and  was  so  even  in  the  days  of  Galen.  TTie 
latter  ^ysiciao,  however,  conjectures  it  to  be  antimo- 
ny, or  certain  flakes  found  in  it. 

In  the  distemper  called  cmpyana  (or  a  collection  of 
matter  in  the  breast),  he  made  use  of  a  very  rough  me- 
dicine.   He  commanded  the  patient  to  draw  in  his 
tongue  as  much  as  he  was  able  j  and  when  that  was  done, 
he  endeavoured  to  put  into  the  hollow  of  the  lungs  a 
liquor  that  irritated  the  part,  which  raising  a  violent 
fnjugh,  forced  the  lungs  to  discharge  the  puralint 
matter  contained  in  them.    The  matcriak  that  he  used: 
for  this  purpose  were  of  diflerent  sorts  ;  sometimes 
be  took  the  root  of  arum,  which  be  ordered  to  be' 
boiled  with  a  little  salt,  in  a  soiBcient  quantity-  of  wa> 
ter  and  oil ;  dissolving  a  little  honey  in  iii    At  other' 
times,  wben  Iw  intended  t&  purge  more  strongly,  he- 
tmk  the  flowers  of-  copper  and  hellebore  \  after  dut 
he  shook  the  patient  violently  by  tbe  dioolders,  the 
better  to  loosen  the  pus.    Tins  remedy,  according  to 
Galen,  he  received  from  the  Cnidiao  physicians  j  and 
it  has  never  been  used  by  the  succeeding  ones,  ^utMbly 
because  the  patients  could  not  sufler  i(. 
BisBiaximi    Blood-letting  was   another  method  of  evacuation 
mpecting  pretty  much  used  by  Hippocrates.    Another  aim  be 
Wood-let-  h)ad  -in  this,  besides  tlie  mere  evacuation,  was  td  divert 
or  recal  tbe  course  of  the  blood  when  he  ima^ned  it 
was  going  where  it  ought  not.    A  third  end  of  bleed- 
ing was  to  procure  a  free  motion  of  the  blood^  and  spi- 
rits, 

Hippocrates  had  also  a  fourth  intention  for  bleed- 
ing, and  this  was  refreshment.  So  iif  the  iliac  passion, 
be  orders  bleeding  in  the  arm  and  in  the  head ;  to  the 
Old,  says  he,  that  the  superior  venter,  or  the  breastf 
may  cease  to  be  overheated.  With  regard  to  this  eva- 
cuation, his  conduct  was  much  the  «ame  as  to  purging, 
in  respect  of  time  and  persons.  We  ought,  says  he, 
to  let  blood  in  acute  diseases,  when  they  are  violent, 
if  the  party  he  lusty  and  in  the  flower  of  his  age.  We 
o^ght  also  to  haye  regard  to  the  time,  both  in  respect 
to  the  disease  and  to  the  season  in  which  we  let  blood. 
He  also  informs  ns,  that  blood  ought  to  be- let  io. great- 
pains,  and  particularly  in  inflammations.  Amoi^  these  • 
he  reckons  such  as  iall  upon  the  principal  viscera,  as 
the  liver,  lungs,  and  ^leen,  as  also  ^  quinsy  and 
pleurisy,  -if  the  pain  u  tlie  latCor  be  above  the  dia- 
phragm. In  these  cases  he  would  have  the  patients 
blooded  till  they  faint,  cspeaally  ir  tbe  pain  be  very 
acute;  or  rather  he  advises  that  the  orifice  should  not - 
be  f^lwed  till  the  colour  of  the  blood  alters,  so  that  from 
livid  It  turn  red,  or  from  red  livid.  In  a  quinsy  be 
blooded  in  both  arms  at  once.  Difficulty  of  breathing 
he  also  reckons  among  the  distempers  that  require 
UccdiBg;  and  be  mentioiu  aitfther  soit-of  inflamina- 
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tion  of  the  lungs,  which  he  calb  a  swelluig  or  tnmor  Hippo- 
of  the  lungs  arising  from  heat }  in  which  case  he  ad-  cnoo. 
vises  to  bleed  in  all  parts  of  thie  body  j  and  directs  it'  ~V    ' ' 
particularly  by  the  arms,  ton^,  and  nostrils.  To 
make  bleeding  the  more  useful  in  all  pains,  he  direeted 
to  open  the  vein  nearest  the  part  afiiscted ;  in  a  pleurisy 
he  directs  to  take  blood  from  the  arm  of  the  side  affec- 
ted   and  for  the  same  reasM,  in  pains  of  the  head,  be 
directs  the  veins  of  tbe  nose  ud  forehead  to  be  opened. 
When  the  pain  was  not  lu^peiit,  and  bleeding  was  ad- 
vised by  way  bf  preventMm,  be  directed  the  blood  to 
be  taken  froin  tbe  parts  fiutbest  ofl^  with  a  design  t» 
divert  the  blood  insaisibly  from  tbe  seat  of  |Hun.  Thv 
hi^st  buning  fevers,  which  show  neither,  signs  of  in- 
flanunatioo  nor  pain,  he  does  not  rank  UMng  those 
distempers  which  require  bleeding.    On  the  contrary, 
he  muntains  that  a  fever  itself  is  in  some  cases  a  reasoa 
against  bleeding. '  If  any  one,  says  he,  has  an  ulcer  in 
the  head,  he  must  bleed,  unUnhekaaafever.  He  says 
farther,  those  that  Lose  tbeir  speech  of  a  sudden  must 
be  blooded,  unless  th^  have  a  fever.    Perhaps  he  was 
afraid  of  bleeding  in  revefs,  because  he  supposed  that 
they  were  ]H«daced  by  the  bile  and  pituita,  which 
grew  hot,  and  aftenrards  heated  tbe  whole  hod^, 
which  is,  says  he,  what  we  call  fever,  and  whi(A,  ^n 
his  opinion,  cannot  well  be  evacuated  by  bleeding.  In 
other  places  also  be  looks  upon  the  ftem^iat  ox  abuD- 
dance  of  bile  to  be  an  objection  to  bleeding }  and  ba- 
nders to  forbear  venesection  even  in  a  plenri^,  if  thete 
be  bile.   To  this  we  most  add,  that  Hippocrates  di- 
stinguished very  particularly  between  a  fever  which 
followed  no  other  distemper,  bat  was  itself  Uie  original 
malady,  and  a  fever  which  came  upon  inflammation* 
Iti  the  early  ages  of  jAysic,  tbe  first  only  were  ]m>per- 
ly  called  fevers :  the  others  took  their  names  from  the 
parts  affected  }  as  pieurisy^pcripttetimonythepatiiiif  ne- 
phritis, &c,  which  names  signify  tlmt  the  pleura,  tbe 
lungs,  the  liver,  or  the  kidneys,  are  diseased,  but  do  ■ 
not  intimate  the  fever  which  accompanies  the  diaeaae* 
In  this  WiUs  sort  of  fever  Hippocrates  oonstantly  err 
dered  bleeding,  but  not  in  the  fminer.    Hence,  iit  his. 
books  on  Epidemic  Distempers,  ve  find  but  few  di- 
rections for  bleeding  in  tiie  acute  distempers,  and  par- 
ticularly iff  tbe  great  number  of  continnai  and  Irarning 
feven  there  treated  of.   In  the  first  and  third  bo« 
we  find  but  one  single  instance  of  bleeding,  and  that 
in  pleurisy-,  in  which  -too,  he  staid  till  the  eighth, 
day  of  the  distemper.    Galen,  however,  and  most  o- 
ther  commentators  on  Hippocrates,   are  of  opinion- 
that  he  generally  blooded  bis  patients  plentifully  in  tbe 
beginning  of  acute  disorders,  though  be  takes  no  no-- 
tice  of  it  in  bis  writings.  But  had  this  been  the  case,  he  < 
would  not  perhaps  have  had  the  oppmrtqnity  of  seeing  - 
so  many  fevers  terminate  by  crisis,  or  natural  cvacua- . 
tions,  which  ha^n  of  thenudves  on  certain  days.  . 
Hippocrates,  in  feet,  laid  so  mnch  weight  upon  tbe  • 
assistance  of  nature  and  the  ;netbod  of  diet,  irfucb  waa 
bis  fevonrite  medicine,  that  he  thought  if  they  took, 
care  to  diet  the  patients  accmrding  to  rale,  tbc^  miffht . 
leave  tbe  rest  to  nature.    These  are  his  {oincipka, 
from  which  he  never  deviates  j  so  Uiat  his  writings 
on  Epidemical  Diseases  seem  to  have  been  composed 
ou1y  with  an  intention  to  leave  to  posterity  an  ex-> 
act-  model  of  management  in  pm^uanoe  of  these  prin- 
cnlcs. . 
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Hipp»-      With,  regard  to  the  rules  laid  down  hj  Hif^wcrates 
cntcB.    for  Ueediiig,  we  must  farther  take  notice,  that  in  all 
*'  Aimmm^  whkh  had  their  seat  above  the  liver,  he  blood- 

ed ia  the  arm,  or  in  some  of  the  upper  parts  of  the 
bo^  j  kit  fiv  those  that  wm  situated  below  it,  he  . 
opened  the  Teins  of  the  &ot,  ankle,  or  ham.  If  tiie 
belly  was  too  loose,  and  bleeding  was  at  the  same  time 
tiioaght  necesiaiy,  he  ordered  the  looseness  to  he  st<^ 
pedbefiure  bleeding. 

Almost  all  these  instances,  bowever,  regard  scarcely 
any  thing  but  acute  disteoipers }  but  we  find  several 
conceminK  chronical  diseases.  A- young  man  cnm- 
phuned  ta  great  paiu  in  his  belly,  with  a  rumbling 
while  be  was  fasting,  which  ceased  after  eating :  this 
pain  and  rumbling  continuing,  his  meat  did  him  no 
good  ;  but,  on  the  contrary,  be  daily  wasted  and  grew 
ie«D.  Several  raedkines,  as  well  purges  as  vomits, 
were  siven  him  in  vain.  At  Ici^th  it  was  resolved  to 
bleed  nim  by  intervals,  first  in  one  arm  and  then  in  the 
other,  till  ho  had  scarcely  any  blood  left,  and  by  Uiis 
method  he  was  perfectly  cured.** 

Hii^iocrates  let  blood  also  in  a  drop^,  em  in  a 
tympany }  and  in  both  cases  he  prescribe  bleeding  in 
the  arm.  In  a  disease  occasioned  by  an  overgrown 
spleen,  he  proposes  bleeding  several  times  rested  at 
a  vein  of  the  arm  which  he  calls  the  splenetic  i  and  in 
one  species  of  jiumdice,  he  proposes  bleeding  under  the 
tongue.  On  some  occasions  be  took  away  great  quan- 
tities of  blood,  as  appears  from  what  we  have  already 
observed.  Sometimes  he  continued  the  blooding  till 
the  patient  fainted  :  at  other  times  he  would  blood  in 
both  arms  at  once ;  at  others,  he  did  it  in  several  pla^ 
CCS  of  the  body,  ud  at  aenral  times.  The  veins  he 
opened  were  those  of  the.  anh,  the  hands,  the  ankles. 
OB  both  sides,  the  hams,  the  fwebead,  behind  the  bead, 
the  tongue,  the  nose,  behind  the  ears,  under  the  breasts, 
aad  those  of  the  arms  ;  besides  which,  he  burnt  others, 
aad  opened  several  arteries.  He  likewise  used  cuppiog- 
vessela,  with  intent  to  recal  or  withdraw  tbc  humours 
which  fell  upon  any  part.  Sometimes  he  contented 
himself  with  the  bare  attraction  made  by  the  cupping- 
at  vessels,  bat  sometimes  also  he  made  scarifications. 
MrainMnmi  When  bleeding  and  purging,  which  were  the  prtn- 
^^^^^  (^n»J  ond  most  general  means  used  by  Hippocrates 
BBdo-  ^iog  off  a  plethora,  proved  insufficient  for  that-, 
j^rpose,  he  had  recoorse  to  dioretios  and  sudorifies. 
The  ftirmer  were  of  diflEerent  sorts,  according  to  the 
eoBStttutioD  of  the  persons^  sometimes  hatb,  and.- 
■onetimes  sweet  wine,  wore  employed  to  provoke 
Mioe ;  somelunes  the  noorishment  wmch  we  take  coft- 
tributes  to  it:  tfnd  amongst,  those,  heihtf-  which  are 
commonly  eaten,  Hi]^iocrates  recommends  garlic,  leeks, 
ouaas,  cucumbers,  melons,  gourds,  femiel,  and  all  other  - 
'hings  which  have  a  biting  taste  and  a  strong  smell. 
*yitli  these  he  numbers  honey,  mixed  with  water  or 
Jp^^S*'**  ^d  all  salt  meats.  But,  on  smne  occasions,  - 
took  four  cantharides,  and,  pulling  off  their  wings  ■ 
*^d  feet,  them  in  wine  and  hmiey.    These  reroe- 

^«  were  ^voi  in  a  great  number  of  chronical  di- 
*'«n)pe«   aiicr  purging,  when  he  thought  the  blood 
overcli«rged  with  a  aert  of  moisture,  which  he  calls 
'^'*         suppressiolu  of  urine,  and  when  it  was  . 
"Wfi  10  ie«a  quantiW  than  it  ought.   There  were  also 
"^'^^  •  ia  vriuw  he  would  force  svrtat  as  well  as  ■. 


urine ;  hot  he  neither  mentions  the  diseases  in  which  Hippo- 
sudoriBcs  are  proper,  nor  lets  OS  know  what  mediciucs  cntes. 
are  to  be  used  for  this  purpose,  except  in  one  single '  *  ' 
passage,  where  he  mentions  seating,  by  pouring  upMi 
the  bead  a  great  quantity  of  water  tall  the  feet  sweat  ^ 
that  is,  till  the  sweat  diffuses  itself  ov«  (he  whole  body» 
Tunnmg  {cum  head  to  foot.  After  this  he  would  havn 
them  eat  buled  meat,  and  drink  pure  wine,  and  being- 
well  covered  with  clothes,  lay  themselves  down  to  rest. 
The  disease  for  which  he  proposes  the  above-mention- 
ed remedy  is  a  fever  j  which  is  not,  according  to  him, 
produced  by  bile  or  pituita,  but  by  mere  lassitude,  or 
some  other  similar  cause  from  whence  we  may-  con- 
clude that  he  did  not  approve  of  sweating  in  any  other 
kind  of  fever. 

Other  remedies  which  Hippocrates  tells  us  he  made 
use  of  were  those  that  pui^d  neither  bile  nor  phlegm, 
but  act  by  cooling,  drying,  beating,  moistening,  or  by 
closing  and  thickening,  resuying  and  dissipating.  Thew 
medicines,  however,  ha  does  not  particulari^  mention  i 
and  it  is  probable  they  were  only  some  particular  kinds 
of  food.  To  these  he  joined  hypnotics,  or  such  things 
as  procure  sleep ;  but  these  last  were  used  very  seldmii, 
and,  it  is  most  probalde,  were  only  diflinjent  jHeparap 
tions  of  poppies. 

Lastly,  besides  the  medicines  already  inentimied,xheinebe 
which  acted  in  a  sensible  manner,  Hip^pocrates  made  madeof qte- 
use  of  others  called  specifka;  whose  action-  he  did  not.«>&cif 
undovtand,  and  for  the  use  of  which  he  could  give  no  > 
reason  but  his  own  experience,  or  that  of  other  physi- 
cians.   Tliese  he  had.  learned  from  his  prcdeceason  the 
descendants  of  ^sculapius,  who,  betn^  did 
not  trouUe  thrawelves  about  enqniring  mto  the  aera- 
tion of  remedies,  ^ovided  the  patientB  were  coreiL 

Of  the  ezteraal  remediea  preserxhed  hyt.  Hivp<>-Hu 
crates,  fomentations  the  chie^   These ,  were  of  imI  ^[ilici^ 

two  kinds.   The  one  was  a  sort  of  bath,  in  which  the  tioos. 
patient  sat  in  a  vessel  full  of  a  decoction  of  simples 
appropriated  to  bis  malady  j  so  that  the  part  affected 
was  soaked,  in  the  decoction.    This  was  chiefly  used 
in  distempers  of  the  womb,  of  Uie  arms,  the  bladder, 
the  reins,  and  generally  all  the  parts  below  the  dia- 
phragm.   The  second  way  of  fomenting  was,  to.  take 
warm  water  and  put  it  into  a^skin  or  Uadder,  or  evwi  Yog^tm- 
into  a  cof^r  or  earthen  vessel,  and  to  appl^  it  to  tbe^au. 
part  afl^ted  ;  as,  for  example,  in  'a  pleurisy.  Th^ 
nsed  lil^ise  a  Isj^  spotige,  which  they  dipped  in  tM 
nater  or  other  hot  liquor,  and  sqneered  out  part  of 
tbe  liquor  before  they  applied  it.   The  sane  use  they 
made  of  barleys  vetches,  or  bran,  which  were  bwlea 
in  some  proper  liquor,  and  applied  in  a  linen  fai^. 
lliey  are  called  moist  fomentations.    The  dtr  ones 
vsere  made  of  salt  or  miilet,  heated  considerably,  and 
applied  to  the  part.    Another  kind  of  fomentation ' 
was  the  vapour,  of  some  hot  liquor  j  an  instance  of  which . 
we  find  in  the  first  book  of  the  Distempen  of  AVoroeo. 
He  cast,  at  several  .times,  bits  of  red-hot  iron  into 
urine,  and,  covering  up  the  patient  close,  caused  her 
to  receive  the  steam  below.    His  design  in  these  kinds 
of  fomentations  was  to  warm  the  .part,  to  resolvis  or 
dissipate,  and  draw  ont  the  peccant  matter,  to  mollify 
and  assuage  pain,  to  open  tbe  passagea,  or  even  to  shut 
them,  according  ai  the  fomentationa  were  eiMdlient  or  - 
aatriDgentt 

FomigptioDA.^ 
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Hippo.  Fum^ptMns  Tere  likewise  very  of^n  used  by 
crates  pocratea.  In  tbe  qtiinsy,  be  bumect  b^M^  wick 
'  '  solpbur  and  pitch,  and  caiwed  tbe  smoke  to  be  drawn 
y^j^y^  into  the  throat  by  a  funnel ;  and  by  this  means  be 
tionc  brought  away  abundance  of  phlrgni  through  the 
mouth  and  througli  the  nose.  For  this  parpose  be 
took  nitre,  marjoram,  and  cress-seeds,  which  he  boiled 
in  water,  vinegar,  and  oil,  and,  while  it  was  on  tbe 
ftre,  caused  the  patient  to  draw  in  the  steam  by  a  pipe. 
In  his  ivorks  we  find  a  great  number  of  fuaiigants  for 
the  distempers  of  women,  to  promote  the  menstrual 
flux,  to  check  it,  to  help  conception,  and  to  ease  pains 
in  the  matrix,  or  the  suffocation  of  it.  On  dicsc  oc- 
casions  be  used  snch  aromatica  as  mre  then  kDomi, 
viz.  fannamon,' cassia,  myrrh,  and  several  odoriferaua 
plants  i  likeivise  some  minerals,  sudi  as  nitre,  sulphur, 
and  pitch,-  and  caused  tlie  patient  to  receive  the  va- 
,g  pours  through  a  funnel  uito  tbe  uterus. 
Gu:^a  Gargles,  a  kind  of  fommtationa  for  the  mouth, 
were  also  known  to  Hippocrates.  In  the  quinsy  he 
used  a  gargle  made  of  marjoram,  savory,  celery,  mint, 
and  nitre,  boiled  with  water  and  a  little  vinegar. 
When  this  was  strained,  they  added  honey  to  it,  and 
2-  washed  their  mouths  frequently  with  it. 
Ofltud  Oils  and-  ointments  were  likewise  much  used  by 
maWieais.  Hippocrates,  with  a  view  to  mollify  and  abate  pain, 
to  ripen  boibi,  ivsolve  tumours,  refr^  after  weariness, 
make  the  body  suj^le,  Slc.  For  this  purpose,  sooie- 
tiipes  pure  oil  of  olives  was  used }  amietinies  certain 
simples  were  Infused  in  it,  as  the  leaves  of  myrtle  and 
roses }  and  tbe  latter  kind  of  oil  was  in  much  request 
amon^  the  ancients.  There  were  other  sorts  of  oils 
sometimes  in  use,  however,  which  were  much  more 
compounded.  Hippocrates  speaks  of  one  named  Susi- 
uum,  wbicii  was  n^e  of  the  Bowers  of  tlie  iris,  of  some 
aromacics,  and  of  an  ointment  of  narcissus  made  with 
tbe  dowers  of  narcissus  and  aromatios  infused  in  oil. 
But  the  most  compounded  of  all  his  ointments  was 
tbat  called  netoportf  which  be  made  particularly  for 
women  $  and  consisted  of  a  great  number  of  in^di- 
eats.  Ajwtiicr  ointment,  to  which  he  gave  tbe  narao 
of  ceratumf  was  composed  of  oil  and  wax.  An  oinl- 
ment  vriiich  he  recommends  for  tbe  softening-  a  tu- 
mor, and  the  cleansing  a  wound,  was  made  by  the 
following  receipt :  "  Take  the  quantity  of  a  nut  of  tbo 
marrow  or  fat  of  a  sheep,  %f  mastic  or  turpentine  the 
quantity  of  a  bean,  and  as  much  wax ;  melt  these  over 
a  fire,  with  oil  of  roses,  for  a  ceratum."  Sometimes 
he  added  pitch  and  wax,  and,  with  a  sufficient  quanti- 
ty of  oil,  made  a  composition  somewhat  more  coiuist- 
cut  than  the  former,  which  he  called  cerapissus. 
Catiflaaa^  Catapfasnu  were  a  sort  of  remedies  leas  consistent 
than  the  two  former.  They  were  made  of  powders 
or  herbs  steeped  or  boiled  in  water  or  some  other  li- 
enor, to  which  sometimes  oil  was  added.  They  were 
used  with  a  view  to  soften  or  resolve  tumors,  ripen  ab- 
scessesf  £cc.  though  Uiey  had  also  cooling  cataplasms 
made  of  tin  leaves  of  beets  or  oak,  fig  or  olive-trees, 
^  boiled  in  water. 
CoUynB.  Lastly,  To  complete  the  catalogue  of  the  external 
remedies  used  by  Hippocrates,  wc  shall  mention  a  sort 
of  medicine  called  ctUlijrium,  It  was  compounded  of 
powders,  to  which  was  added  a  small  qiiuntity  of 
some  ointment,  or  juice  of  a  plant,  to  make  a  solid  or 
dry  mass}  tbe  form  of  which  was  long  and  mund. 
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wUcb  was  kept  for  use.   Another  edmposUion  of  mneh  Hip|ii»- 
the  same  nature  was  a  sort  of  hae^e  of  the  bigness  of  rraies- 
a  small  piece  of  money,  which  was  burnt  upon  coals  » 
for  a  perfume,  and  powdered  for  particular  uses,  la 
his  works  we  find  likewise  descriptions  of  povders  fiir 
several  uses,  to  take  off  fungous  flesh,  and.  to  blow  into  . 
the  eyes  in  opthalmics,  &g. 

These  were  almost  all  th*  medicines  used  by  Hip- 
pocrates for  external  purposes.  The  compound  me-' 
didnes  given  inwardly  were  either  liquid,  stdid,  or 
lamhatiTC  'Hie  liquid  onea  were  pt^iared  either  by 
decoction  mr  inftisien  in  a  praper  liqnor,  which,  wbeu 
strained,  were  kept  Aht  use }  iw  by.  macerating  certain 
powders  in  such  liquna,  and  ao  taking  tbem  toge- 
ther, or  by  mixing  difl^mt  kinds  of  Uqnocs  tc^- 
ther.  The  s^id  medicines  consisted  of  juices  inspis- 
aated ;  of  gums,  reaios,  or  powders,  made  up  witb 
them  or  with  honey,  or  aomethii^  P**?^'  g^^^ 
necessary  consistence  to  the  laedicine.  These  were 
made  up-  in  a  form  and  quantity  fit  to  be  swallowed 
iritb  ease.  The  lambative  ivas  of  a  consistence  be- 
tween solid  and  fluid  j  and  tha  patients  were  obliged 
to  keep  it  for  some  time  to  dissolve  in  the  mouthy  that 
they  might  swallow  it  leisurely.  This  remedy  waa 
used  to  take  oft'  the  acrimony  of  those  humouia  whieh 
sometimes  fiftll  upon  this  part,  and  provoke  covghing 
and  odier  inoonveniences.  Hie  hasia  .of  this  laat  oai»< 
passtien  was  honey.  It  is  worth  our.  observation,  tbat 
the  cmnpound  medicinea  of  Hippomtes  ware  bnt  very 
few,  and  composed  only  of  four  or  five  ingredicBts  at 
most ;  and  that  be  not  only  undenitood  phannacy,  or 
tbe  art  of  compounding  medicines,  but  prepared  such 
as  he  used  himself,  or  caused  his  aervanta  prepare  them 
in  his  house  by  bis  directions. 

We  have  thus  given  some  account  of  the  state  of- 
medicine  as  practised  and  taught  by  Hippocrates,  who, 
as  we  have  already  observed,  has  fm-  many  ages  been 
justly  con^ered  as  the  father  of  physic    For  when 
we  attend  to  the  state  in  which  he  found  medicine,  and  ' 
the  condition  in  which  he  left  it,  we  can  hardly  betfow 
sufficient  admiration  on  the  judgment  and  accuracy  of  ■ 
his  observationa.  Afteralifis  spent  in  unwearied  indus- 
try, he  is  said  to  haw  died  at  Iiarisaaf  a  city  in  Tbes- 
saly,  in  the  loist  year    his  age,  361  yean^bd(n«  the 
biitb  of  Christ. 

After  tbe  days  of  Hippocrates,  medicine  in  ancient 
Greece  gAidually  derived  improvement  from  the  la- 
bour of  othor  physicians  of  eminence.  And  we  may 
particularly  mention  three  to  whom  its  future  progress 
seems  to  have  been  not  a  little  indebted  ;  tix.  nningo- 
ras,  ErasistrAtos,  and  Herophilos. 

The  first  physician  of  eminence  who  differed  consi-  ^° 
derahly  in  his  practice  from  Hippocrates  was  Praxa-  ra»."^ 
goras.  Coclius  Aurelianus  acquaints  us,  that  he  made 
groat  use  of  fvomita  in  his  ^vctice,  insomuch  as  to  ex- 
hibit them  in  the  iliac  paanon  till  tbe  exeremmta 
were  discharged  by  the  mouth.  In  this  distemper  ha 
also  advised,  when  all  other  meana  hiled,  to  open  tbe 
belly,  cut  the  intestine,  take  out  the  indurated  ficces, 
and  then  to  sew  up  all  again  ;  but  this  practice  has 
not  probably  bora  fdlowed  by  any  auhaequent  phyai- 


Krasistratiis  was  a  physician  of  great  eminence, ^-^^^^ 
and  flourished,  in  the  time  of  Scleucus,  one  of  thetoa 
successors  of  Alexander  the  C^rcat.     According  to 
I 
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Entum-  Omicn,  lir  entirely  UnniBbed  venesection  from  medi- 
t«»-      cine  }  tfaongii  some  affirm  that  he  did  not  totally  dis- 

*  '■ '  •  '  '  card  it,  hut  only  used  it  leas  freqnently  than  other 
pbysioaos.  His  reasons  for  disi^raving  of  venesec- 
tion are  «■  fidkm  :  It  k  diffioolt  In  anceeed  in  veoe- 
aectian,  beeaoae  m  cuinot  alw^  see  the  vein  we  in- 
tend to  open,  and  because  we  are  not  anre  hvt  we 
nay  oftn  an  artery  instead  of  a  vein.  We  cattaot 
nacertain  the  tme  quantity  to  be  taken.  If  we  take 
too  little,  the  intention  is  by  no  means  answered :  if 
we  take  too  .much,  we  ran  a  risk  of  deatnmng  the 
patient.  The  evacuatim  of  the  vanooa  blood  also  is 
succeeded  by  that  of  the  ^irits,  which  on  that  occa- 
sion he  supposes  to  pus  from  thie  arteries  into  the  veins. 
It  nnst  likewisn,  he  contends,  be  observed,  that  as  the 
inflammation  is  formed  in  the  arteries  by  the  blood 
coagulated  in  their  orifices,  TCDeaectiim  must  of  course 
be  useless  and  o£  no  effect. 

As  Erasistratus  did  not  ap^we  <^  veneasetion,  so 
neither  did  he  of  puptives,  exccptii^  very  rarely, 
hut  McUbited  clysters  and  vomits  (  as  did  also  his  ma- 
•tcr  QirysippBS.  He  was  of  opinion,  however,,  that 
the  clysters  should  be  mild ;  and  condemned  the  large 
quantity  aad  acrid  quality  of  those  used  by  preceding 
practitioners.  Thb  reason  why  purgatives  were  not 
awcfa  used  by  him  was,  that  he  imagined  purging  and 
venesection  could  answer  no  other  purpose  than  dimi- 
msbiag  the  fnlbess  of  tkt  vessels ;  and  for  this  purpose 
he  aasserted  that  there  were  more  effectual  meaBS  than 
«itber  phlebotomy  or  purging.  He  asserted  that  the 
hmnovrs  discharged  by  eatharties  were  not  the  same  in 
the  body  that  tbey  apJieAred  after  the  discharge  ;  but 
that  the  nwdieines  changed  their  nature,  and  produced 
a  kind^f  carnqition  in  them.  Tinaopioion  lus  aince 
-been  eorimoed  by  A  great  nomber  of  phyaidaiis.  He 
did  not  hdim  that  pnrgativea  acted  b^  attractim ; 
but  Bubstitated  in  the  place  of  this  priilciple  what  Mr 
Le  Clere  imagines  to  be  the  same  with  AristotIe*s 
^^1^  vdcui.  The  principal  remedy  substituted  by  him 
ia  place  of  purging  and  venesection  was  abstinence. 
When  this,  in  conjunction  with  clysters  and  vomits, 
was  not  soffieieot  to  eradicate  the  disease,  he  then  had 
reconrae  to  exercise.  AD  this  was  done  with  a  view 
to  diminish  plenitude,  which,  according  to  him,  was 
the  most  frequent  cause  of  all  diseases.  Gakn  also  in- 
fenns  ds,  that  Eraastrataa  bad  so  great  an  opinion  of 
the  vistUM  saecory  in  diseases  o{  the  viscera  and  lower 
belly,  and  espwidly  in  tboae  of  tbe  liver,  that  he  took 
particdar  pains  to  dasciiba  the  Riethod  of  boiling  it, 
which  was,  to  boil  it  in  water  till  it  was  tender then 
to  put  it  into  boiling  vinter  a  aecond  time,  in  order  to 
destroy  its  bitterness  }  afterwards  to  take  it  out  of  the 
water,  and  preserve  it  in  a  vessel  with  oil and  lastly, 
when  it  is  to  bb  nted,  add  a  little  weak  vinegar  to  it. 
Nay,  so  mimile  and  circumBtBaCial  was  Kraststratus  with 
regard  to  the  preparation  of  bin  favourite  succory,  that 
lie  gave  ardcrs  to  tie  seVfjral  of  the  plants  together,  be- 
cause thai  IMS  the  more  comnMdious  method  of  boil- 
ing them.  The  seat  of  Erasistratus's  practice  censisted 
aiDHoM  entitely  cf  ttgiriien  i  to  which  he  added  sothe 
ttyieid  Tenndieii  sveb  as  cadqwdms,  fbrnentatuma,  and 
nnedonl.  id  iHm^  as  he  oonM  neithto  endora  com- 
pounded medicinet^  nDraowratittons  andJine-qwii  rea- 
soriittgi^  h«  rednbed  mediene  tt»  a  very  sim^c  and  cora- 
^nqdiousart. 
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to  surgery,  Erasistratus  aji^ars  tonerepUIni. 
have  been  very  hold  and  as  an  uiatomist  he  is  said  to  b"  ^ 
have  been  exceedingly  cruel,  insomuch  that  he  is  re- 
presented by  some  as  haviog  dissected  criminals  while 
yet  alive*.  In  a  scin4nus  liver,  or  in  tumoar^  ofegeeAaa. 
that  organ,  Ctelins  Aurdianns  obserrcs,  that  £ra«stra-  tsnr,  AM. 
tns  made  an  incuion  through  the  skin  and  integu- 
ment^ and  having  opened  the  abdomen  he  applied 
medicines  immediately  to  the  part  affected.  But  though 
he  was  thus  bold  in  performing  operatims  on  tbe  liver, 
yet  be  did  not  approve  of  the  paracentesis  or  tapping  in 
the  dnapsv;  because  (said  he)  the  watm  being  eva- 
cuated, tlie  liver,  which  is  inflamed  and  become  bard 
like  a  stone,  is  more  pressed  by  tbe  adjacent  parti 
which  the  waters  kept  at  a  distauce  from  it,  so  that 
by  this  means  the  patient  dies.  He  declared  ako 
against  drawing  teeth  which  were  not  loose  -,  and  used 
to  tell  tliose  who  talked  with  him  on  this  operation. 
That  in  the  temple  of  Apidlo  there  wa*  to  be  seen  aa 
instrument  of  lead  for  drawing  teeth  ;  in  wder  to  insi- 
nuate that  we  must  not  attempt  the  extirpation  of  any 
hut  sudi  as  air  loose,  and  call  for  no  greater  force  for 
their  extirpation  than  what  may  be  supposed  in  an  in- 
strument of  lead.  ^2 

Herophtlus,  the  disciple  of  Praxagoras,  and  contem-Hen^ilulas. 
porary  of  Erasistratus,  followed  a  less  simple  practice : 
he  made  so  great  use  of  medicines  both  simple  afid 
compound,  that  neither  he  nc^  his  disciples  would  un- 
dertake the  core  of  any  disorder  withont  ifaem.  He 
seems  also  to  have  been  the  first  who  treated  accurat^ 
of  the  doctrine  of  pulsea,  of  which  Hippocrates  had  but 
a  snpptficial  knowled^.  Gaten,  however,  affirms,  that 
on  this  subject  he  invi^ved  himadf  in  difficulties  and  st^ 
vanced  abmrditiea ;  which  indeed  He  are  not  greatly  to 
wonder  at,  conairierinw  the  time  in  which  he  lived. 
He  took  notice  of  a  disease  at  that  time  pretty  rare, 
and  to  vHii6h  he  ascrUies  certain  sudden  deaths.  He 
calls  it  a  pa/sy  of  the  heart;  and  peibaps  it  may  he 
tbe  same  diseue  vrith  what  is  now  termed  the  aiqgnsa 

According  to  Celsus,  it  was  about  this  time  that 
incdicine  was  fitst  divided  into  three  branches,  viz.  the 
dietbtic,  tbe  pharmaceutical,  and  the  cfairurgical  medi- 
cine. The  first  of  these  employed  a  proper  regimen 
in  the  cure  of  diseases ;  tbe  second,  medicines  $  and 
the  third,  the  operatim  of  the  hands,  same  au- 
thor ioforms  us,  that  these  three  hrandws  became 
now  the  hnsincss  of  as  many  distiaet  dasses  of  men  \ 
so  that  from  this  time  ire  may  date  tlm  origin  of  the 
three  professions  of  physicians,  apothecaries,  and  sur- 
geons;—Befbre  ibis  division,  those  called  p^/lucuui*  dis- 
charged all  the  several  offices  belonging  to  the  three 
professions ;  and  there  were  only  two  kinds  of  them, 
viz.  one  called  mfj^rttrMiui,  who  gave  only  their  ad- 
vice to  the  patients,  and  directions  to  tliose  of  an  infe- 
rior class,  who  were  called  %ytMv^,  and  worked  with 
their  hands  either  in  the  performiDg  openttions,  or  in 
the  composition  and  application  of  remedies. 

The  first  grand  revolntfoa  which  happened  in  the  lite  £np£. 
medicinal  art,  after  the  days  of  Heropbilos  and  £rwi->ici. 
stnlas,  was  occasioned  by  tbe  founding  of  tbe  empirie 
sect  b^  Serripion  of  Alexsadria  about  387  yean  befine 
Christ.    The  diviribn  into  di^pnatistB  and  empirics  g^^i^. 
had  indeed  sidwistcd  befive ;  hot  absot  this  time  tbe 
latter  piity  b^A  to  gniw  stxtmg,  and  to  have  duan- 
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SenpioB.  pMHU  piblidlj  assertlt^  its  catHe.  Galen  inibrnis  i»i 
'  that  Sera|uoii  used  Hippocrates  very  ill  in  lus  writ- 
ion,  in  vhich  lie  discovered  an  excess  of  pride,  aelf- 
stuSciency,  and  contein|4  for  all  the  pfaysicians  that 
went  before  Itim.  We  have  some  sketches  of  iiis 
.practice  in  Cceltus  AureUaous,  from  -ivhlch  we  mij 
infer  that  he  retained  the  medicines  of  Hippocrates 
and  the  other  physicians  who  went  hefA%  him,  though 
he  rejected  their  reasoning.  We  know  not  what-arga- 
ments  he  advanced  for  the  support  of  his  sentiments, 
since  his  works  are  tost,  as  well  as  those  of  the  other 
empirics  j  and  we  should  know  nothing  at  all  of  any  of 
them,  if  their  ad^'crsarics  had  not  quoted  them  in  order 
to  confute  them. 

1*116  empirics  admitted  tmly  one  general  method  of 
obtaining  skill  In  the  mediral  art,  which  was  fay  ex- 
perience, cidled  by  the  Greeks  iimnm.  From  this 
word  they  ttmk -their  name,  and  rcfiised  to  be  called 
after  the  founder  or  any  diampion  of  their  sect. 
They  defined  experience  a  knowledge  derived  from 
the  evidence  of  sense.  It  was  either  fortuitow,  or 
acquired  by  design.  For  acquiring  practical  skill  they 
recommended  what  they  called  t^tnt,  or  one's  own 
observation,  and  the  reading  of  histories  or  cases  faith- 
-fuHy  related  hy  othe^.  -Hence  they  thought  that 
-we  mig^t  be  enabled  to  luww  a  disease  by  its  resem- 
'  Uance  to  others  j  and,  when  new  diseases  occurred,  to 
conclude  what  was  proper  to  be  done  from  "the  symp- 
toms they  had  in  commmi  with  others  that  were  before 
known.  Tbej  asserted,  that  obie^tion  ought  ininci- 
pally  to  be  employed  in  two  di^rent  ways  }  first,  in 
discovering  what  things  are  salutary,  and  what  are  of 
«n  indiflerent  nature  j  and,  secondly,  what  particular 
disease  is  produced  by  a  certain  concurrence  of  symp- 
toms ;  for  they  did  not  call  every  symptom  a  disease, 
but  only  such  a  combination  of  them  as  from  long  ex- 
perience they  found  to  accompany  each  other,  and  pro- 
duced such  diaorders  as  began  and  terminated  in  the 
'same  manner. 

On  the  other  hand,  the  dogmatist  affirmed,  that 
there  was  a  necessity  for  knowing'  the  latent  as  well 
as  the -evident  causes  of  diseases,  and  that  the  physi- 
cian otiKfat  tfr  undetstand  the  natural  actions  and  fnnc* 
-tions  of  the  -human  body,  which  necessarily  presup- 
poses a  ksoiriedge  of  tlw  internal  parts.  By  secret 
•r  latent  causes  they  meant  such  as  related  to  the  ele- 
ments or  principles  of  which  our  bodies  are  composed, 
and  which  are  the  origin  of  a  good  or  bad  state  of 
-health.  They  asserted  that  it  was  impossible  to  know 
how  to  core  a  disease-  without  knowing  the  cause 
whence  it  proceeded  j  because  undoubtedly  it  behoved 
diseases  to  vary  prodigiously  in  themselves  according  to 
the  different  causes  by  which-they  Welre  produced. 

The  next  remaikahle  person  in  the  history  of  physic 
is  Asdepiades,  who-floumbed  in  the  century  immedi- 
ately preceding  the  birth  of  Christ.  He  introduced 
the  phikiso^y  of  Democritus  and  E^curus  into  me- 
dicine, and  ridiculed  the  doctrines  of  Hippocrates. 
He  asserted,  that  matter  eimsidered  in  itself  was  of  an 
uttdiangeable  nature ;  and  that  all  perceptible  bodies 
were  composed  of  a  number  of  smaller  ones,  betvreen 
which  there  were  interspersed  an  infinity  of  snnll  spaces 
totally  void  of  all  matter.  He  thou^t  that  the  sotil 
'  itself  was  composed  of  these  small  bodies.  He  lau^^ied 
«t  the  principle  called  Natitre  by  Hippocn^es,  aad 
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also  at  the  imaginary  faculties  ^ud  by  him  to  ha  sab-  Asdspi- 
servient  to  her }  and  stillamore  at  what  he  'called  At-  adet. 
traction.  This  last  principle  Asdepiades  denied  u  '  '  »  '  -  ' 
every  instance,  even  in  that  of  the  loadstone  and  steel, 
imagining  that  this  phenomenon  proceeded  from  a 
concourse  of  corpuscles,  and  a  parttcnlar  disposition  or 
modification  of  their  pores.  He  also  maintained,  that 
nothing  happened  or  was  produced  without  some  cause  $ 
and  that  what  was  called  nature  was  in  reality  no 
more  than  matter  and  motion.  From  this  last  pria- 
dple  he  inferred  that  Hippocrates  knew  not  what  be 
said  when  he  spdtc  of  Nature  as  an  intelligent  being, 
and  ascribed  qualities  of  different  kinds  to  her.  For 
die  same  reason  he  ridiouied  the  doctrine  itf  Hippo- 
■erates  with  regard  to  crises }  and  ^aaseited  thatt  litt 
termination  of  useaaes  might  be  as  well  accounted  for 
'from  mere  matter  and  motion.  He  maintained,  that 
we  were  deceived  if  we  imagined  that  nature  always 
'did  good}  since  it  was  evident  that  she  often  did  a 
great  deal  of  harm.  As  for  the  days  particularly 
fixed  upon  by  Hippocrates  for  crises,  or  those  on 
which  we  nsully  observe  a  change  either  for  tbe  bet- 
ter or  the  worse,  Asdepiades  denied  that  such  altera- 
tions h^peoed  on  those  da^s  xatber  than  on  othm. 
Nay,  he  asserted  that  the  cnais  did  not  happen  at  an^ 
time  of  its  own  accord,  w  by  tbe  particular  determi- 
nation of  nature  for  the  cure  of  the  disorder,  but  that 
it  depended  rather  on  the  address  and  dexterity  of  the 
physician  \  that  we  oi^^  never  te  wait  till  a  distem- 
per terminates  of  its  own  accord,  bat  that  tbe  phjst 
'  cian  hy  his  care  and  medicines  must  hasten  on  aad  ad- 
vance the  curctM-Aocording  to  him,  Hippocrates  aad 
other  ancient  physicians  attended  their  patients  rather 
with  a  view  to  observe  in  what  manner  they  died 
than  in  order  to  cure  them and  thus  under  pretenccr 
that  Nature  ouglU  to  do  all  lurself,  without  any  assiat- 
ancfl. 

According  to  Asdepiades,  the  paxticnlar  assemblage 
of  tbe  various  corpuscles  above  mentioned,  and  repic* 
seated  as  of  different  fi^mws,  is  the  reason  why  there 
are  several  pores  or  lateraticas  within  the  commoli 
mass,  formed  fay  these  cwmisdes  }  and  why  these  ptwea 
are  of  a  different  size.  IHiis  beii^  tak»  for  gnmted, 
as  these  pores  are  in  all  the  bodies  m  ohserve,  it  must 
of  course  follow  that  the  human  body  has  snae  pecu- 
liar to  itsdf,  which,  as  well  as  those  of  all  other  bo^ 
dies,  contain  certain  minute  bodies,  vrfiich  pass  and  re- 
pass by  those  pores  that  commonicate  with  each  other  \ 
and  as  these  pores  or  interstices  are  larger  or  smaller, 
so  the  corpuscles  which  pass  through  them  differ  pro- 
portitmally  as  to  largeness  and  minuteness.  The  blood 
-consists  of  the  largest  of  these  corpuscles,  aad  the 
spirits,  or  the  heat,  of  the  smallest. 

From  these  principtes  he  infers,  that  as  long  as  the 
■corpusdes  are  fredy  received  by  tbe  pores,  the  bodj 
remains  in  its  natural  state,  and,  on  the  coatrary,  it 
begins  to  recede  finaa  that  state,  wboi  the  eiapiwcles 
find  aay  obstacle  to  their  passage.  Health  tfaeiefive 
depends  on  the  jost  pn^oitioB  between  the  petes  aad 
the  coipnsdes  they  are  destined  to  receive  aad  traasaiit ; 
as  diseases,  on  the  contrary,  proceed  from  a  disivopor^ 
tion  between  these  pores  and  the  cocpuscles.  The  most 
usual  obstacle  on  this  occasion  proceeds  firom  the  cor^ 
■  pusdes  embracinj;  each  other,  and  being  retained  ia 
'some  of  their  ordiuuy  passages,  whether  these 
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Awlvft-  clcs-urivs  in  tro  large  a  Dtnuhpr,  are  of  irrrgular  fi- 
wdrs.  gt>rcs»  raove  too  fast  or  too  slow,  Sec. 
V  ■*  Atnonf^  the  diseases  produced  by  the  corpuscles  stop- 
ping of  tlietr  own  accord,  Asolepiades  reckoned  fihren- 
sies,  lethargiesy  plemisies,  and  bumlng  fcvm-s.  PeinSj 
in  particular,  are  classed  among  the  accideuts  vhidi 
•derive  their  otipn  from  a  stagnation  of  the .  hirgoit  of 
-all  tbe'^rpuscles  of  which  the  blood  consist.  Among 
the  disorders  produced  by  the  bad  state  and  disposition 
-of  the  pores,  he  placed  detiquiums,  languors,  cxtenoa- 
tions,  leanness,  and  dropsies.  These  last  disorders  he 
■thought  proceeded  from  the  pores  being  too  much  re- 
laxed and  opened:  the  dropsy  in  .particular,  he  thinks, 
proceeds  from  the  flesh  being  perforated  with  various 
'  small  holvs,  whif:h  convert  the  nourishment  received 
into  them  into  water.  Hunger,  and  especially  that 
species  t)f-it  called  fames  canuia^  proceeds  from  an  open- 
ing of  the  large  pores  of  the  stomach  and  U-lly ;  and 
thirst  from  an  opening  of  their  small  ones.  Upon  the 
same  principles  he  accounted  for  intermittent  fevers. 
Accwding  to  him,  quotidian  fevers  are  caused  by  a 
retention  of  the  largeit  corpuscles,  those  of  the  tertian 
kind  a  retention  of  corpuscles  somewhat  smallcp, 
■and  qnaztan  fevers  are  produced  by  a  retention  of  the 
wiaJleit  cOTpwdes  of  all. 

Hie  practice  of  Aaclepiades  w}S  suited  to  remove 
these  imaginary  causes  of  disorders.  He  composed  a  ~ 
book  concerning  common  remedies,  which  be  princi- 
pally reduced  to  three,  viz..  gestation,  friction,  and 
the  use  of  wine.  By  various  exercises  he  proposed  to 
reader  tlie  pores  more  open,  and  to  make  the  juices 
and  small  bodies,  which  cause  diseases  by  their  reten<- 
tion,  pass  more  freely  ;  and  while  the  former  pt^sicians 
had  not  recourse  to  gestation  till  towards  the  end  of 
long  continued  disorders,  and  when  the  patients,  though 
entirely  free  from  fever,  were  yet  too  weak  to  take 
sufficient  exercise  by  walking,  Asclepiades  used  gestae 
tion  frcnn  the  very  beginning  of  die  most  botning  fc«- 
vers.  He  laid  it  dom  as  a  maxim,  tliAt  one  feVer  was 
to  be  cured  by  another ;  that  the  strength  ef  the  pa- 
tient was  to  be  exhausted  by  making  him  watch  and 
endure  thirst  to  such  a  degree,  that,  for  the  two  first 
days  of' the  disorder,  he  would  not  allow  tliem  to  cool 
their  mouths  with  a  drop  of  water.  Celsns  also  observes, 
that'tliougb  Asotepiades  treated  his  patients  like  a  but'' 
rher  during  the  first  days  of  the  disorder,  he  indulged 
them  so  far  afterwards  as  even  to  give  directions  for 
making  their  beds  in  the  softest  manner.  On  several 
occasims  Aadepiadea  used  frictioiu  to  opcti  the  pores. 
The  dropsy  was  one  of  the  distempers  in  which  this  re- 
medy was  used^  bat  the  most  singular  attempt  was, 
by  this  means,  to  lull  phrenetic  patients  asleep.  But 
though  he  enjoined  exercise  so  much  to  the  sick,  be 
deni«  it  to  those  in  health  ;  a  conduct  not  a  little  sur- 
prising and  extraordinary.  He  allowed  wine  freely  to 
patients  in  fevers,  jnovided  the  violence  of  the  distem- 
per was  somewhat  abated.  Nor  did  be  forbid  it  to 
those  who  were  afflicted  with  a  pbrensy  :  nay,  be  or- 
dered them  to  drink  it  till  they  were  intoxicated,  pre- 
tending by  that  means  to  make  them  sleep ;  because 
he  said,  wine  had  a  narcotic  quality  and  procured  sleep, 
which  he  thought  absolutely  necessary  for  those  who 
bUMMired  under  that  disorder.  To  lethargic  patients  he 
used  it  on  purpose  to  excite  them,  and. rouse  their  senp 
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ses  :  he  also  made  them  smelt  strong-stcMt  d  suhhtanfca,  Asclcpi- 
such  as  vinegar,  castor,  and  iiie,  in  order  to  make  Uicm  && 
sneeze  j  and  applied  to  tlicir  heads  cataplasms  of  must-  ''""^  ' 
ard  made  up  with  vinegar. 

Bcsidefl  these  remedies,  Asclepiades  enjoined  bis  pa- 
tients abstinence  to  an  extreme  degree.  For  the  first 
three  days,  according  to  Ctlsos,  he  allowed  tliera  no 
aliment  iriiatevc^  but  on  the  foutlh  began  to  gi%-i: 
them  victuds.  According  to  Ctelius  Aivelianns,  how- 
ever, he  began  to  nourish  his  patimts  as  soon  as  the  ac- 
cession of  the  disease  Was  diminished,  not  n-aiting  til 
an  entire  remission ;  giving  to  some  aliments  on  the 
first,  and  some  on  the  second,  to  some  on  the  third, 
and  so  on  to  the  seventh  day.  It  seems  almost  incredi- 
ble to  u%  that  people  should  be  able  to  fast  till  this  la&t- 
mentioned  term ;  but  Cclsus  assun»  us,  that  abstinence 
till  the  seventh  day  was  enjoined  even  by  the  predeces- 
sors of  Asclejnadcs. 

The  next  great  revolution  which  happened  in  tlie 
medicinal  art,  wa.s  brought  about  by  Themi^on,  tlie 
disciple  of  Asclepiades,  who  lived  not  long  before  the 
time  of  Celsus,  during  the  end  of'  the  reign  of  Augu?: 
tns,  or  beginning  of  that  of  Tiberius.  Hic  sect  found-  -^g 
ed  by  him  was  called  methedie,  because  he  endeavoured  Sletliodie 
-to  find  %  method  of  rendering  medicine,  more  easy  than 
formerly, 

He  maintained,  that  a  knowledge  of  the  causes  ofTliciiu^a. 
di-^ieases  was  not  nclcessaly,  provided  wc  have  a  due  re- 
gard to  what  diseases  have  in  common  and  analogous  (o 
one  anotlicr.  In  consequence  of  this  principle,  he  di- 
vided all  diseases  into  two,  or  at  most  three,  kinds. 
The  first  included  diseases  arising  from  strictune  ^  ttHi 
second,  those  arising  from  relaxation }  and  the  thirds 
those  of  a  mixed  nsttvc,  or  such  as  partook  both  of 
8trif:ture  and  relaxation. 

Hiemison  also  asserted,  that  diseases  arc  sometimes 
acute,  and  sometimes  chronica) ;  that  for  a  certain  time 
tbey  increase  ;  that  at  a  certain  time  they  are  at  their 
height }  and  that  at  last  they  were  ohserved  to  dimi- 
nish. Acute  diseases,  therefore,  according  to  him, 
must  be  treated  in  one  w!ay,  and  chronical  diseases  iu 
another*,  one  method  must  be  followed  with  such  as  are 
in  their  augmentation,  another  with  such  a^  are  at  their 
height,  and  a  third  with  sudi  as  are  in  their  declen- 
sion. He  assertbd  that  the  whole  of  medicine  consi^^ted 
in  the  observation  of  that  small  mimt>cr  of  ndt-s  wbiclT 
are  founded  upon  things  altogether  evident.  He  said, 
that  all  disorders,  whatever  their  nature  was,  if  ioclud* 
ed  under  any  of  the  kinds  above  mentioned,  ought  to 
be  treated  precisely  in  the  same  way,  in  whatever  coun- 
try and  with  whatever  symptoms  they  happen  to  arise. 
Upon  these  principles,  he  defined  medicine  to  bo  a  me- 
thod of  condncting  to  the  knowledge  of  what  diseases 
have  in  common  with  each  other. 

Tbemison  was  'old  when  he  laid  the  feundation  of 
the  methodic  sect  J  and  it  was  only  brought  to  perfec- 
tion by  Thessidus;  who  lived  under  the  emperor  Ncro«  x],ci^ius, 
Galen  and  Plmy  accuse  this  physician  of  intolerable  in- 
solence and  vanity,  and  report  that  he  gave  himself 
the  air  of  despising  all  other  physicians ;  and  !>o  intole-^ 
rable  was  his  vanity,  that  he  assumed  the  title  of  the 
conqueror  of  phyaurnns^  which  he  caused  to  be  put  up'' 
on  his  tomb  in  the  Ap^n  way.  Never  was  moui^ 
tebank  (says  FUny)  attended  1^  a  greater  nuntber  of 
G  e  spectators 
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Tbcitalus,  spectators  tliiui  Thessalus  had  gcoerally  about  him ; 
S^e-  and  this  circumstance  is  the  less  to  be  wondered  at,  if 
we  consider  that  he  prwnised  to  teach  the  whole  art  of 
medicine  in  lees  than  six  mooths.  In  realityi  the  art 
might  be  learned  much'  sooner  if  it  comprehended  no 
more  than  what  the  metbodlcs  thought  necessary  j  for 
they  cut  off  the  explanation  of  tbe  causes  of  diseases 
followed  by  tbe  dogmatics }  and  substituted  in  the 
rooni  of  tbe  laborious  observations  of  the  empirtcs,  in- 
dications drawn  from  tbe  analogy  of  diseases,  and  the 
mutual  resemblance  they  bear  to  each  other.  Tbe 
most  skilful  of  all  the  methodic  sect,  and  he  who  put 
tbe  last  hand  to  it,  ms  Soraaus.  He  lived  under 
the  emperors  Trajan  and  Adrian,  and  was  a  natin  of 
Ej^etus. 

One  of  the  most  celebrated  medical  writers  of  an- 
tiquity was  Celsus,  whom  we  have  already  had  oc- 
casion to  mention.  Most  writers  agree  that- be  lived 
in  tbe  time  of  Tiberius,  but  his  country  is  uncertain. 
It  is  even  disputed  whether  or  not  be  was  a  professed 
physician.  Certain  it  is,  however,  that  bis  books  on 
medicine  are  the  most  valuable  of  all  tbe  ancients  next 
to  those  of  Hippocrates.  From  the  latter,  indeed,  he 
has  taken  so  much,  as  to  acquire  the  name  of  the  La- 
tin Hippocrates  {  but  be  has  not  attached  himself  to 
hira  so  closely  as  to  Rject  the  assistance  of  other  au- 
thors.  In  mauT  partkuIaTs  be  has  preferred  Aade- 

S'  iAea,  With  him  he  laughs  at  the  critical  days 
ipponrates,  and  ascribes  the  invention  of  them  to 
a  foolish  and  sajpentitious  attachment  to  the  IVtbago- 
rean  doctrine  of  numbers.  He  also  rejected  the  doc- 
trine of  Hippocrates  with  regard  to  venesection,  of  wbich 
he  made  a  much  more  general  use  ;  but  did  not  take 
away  so  much  blood  at  a  time,  thinking  it  much  better 
to  repeat  the  operation  than  weaken  the  patient  by  too 
great  an  evacuation  at  once.  He  used  cup[Hng  also 
much  more  frequently,  and  differed  from  bim  with  re- 
gard to  purgatives.  In  the  beginning  of  disorders,  be 
said,  tbe  patients  oug^t  to  endure  hunger  and  thirst : 
but  afterwards  they  were  to  be  nourished  with  good 
aliments ;  of  which,  however,  they  were  not  to  take 
too  much,  nw  fill  themselves  suddenly,  after  having 
fasted  long.  He  does  not  specify  how-  long'  the  pa- 
tient TOght  to  practise  abstinence  ^  but  affirms,  that  in 
this  particular  it  is  necessary  to  havci*a  regard  to  tbe 
disease,  the  patient,  the  season,  the  climate,  and  other 
circumstances  of  a  like  nature.  The  signs  drawn  from 
tbe  pulse  he  looked  upon  to  be  very  precarious  and  un- 
certain. **  Some  (says  he)  lay  great  stress  upon  the 
beating  of  the  veins  or  the  arteries*,  which  is  a  deceit- 
ful circumstance,  since  tbat  beating  is  slow  or  quick, 
aiid  varies  very  much,  according  to  the  age,  sex,  and 
constitution  of  the  patient.  It  even  sometimes  Iiappens 
that  the  pulse  is  weak  and  languid  when  the  stomach  is 
dlsurdteed,  or  in  tbe  beginning  of  a  fever.  On  the 
contrary,  the  pulse  is  often  ki^  and  in  a  violent  corn^' 
motion,  when  one  has  been  exposed  to  the  sun,  or 
cnmes  out  of  a  bath,  or  firom  nsing  erercue  }  or  when 
ene  is  under  the  infiucnce  of  anger,  fear,  or  any  other 
pamioA.  Besides,  the  pulse  is  easily  changed  by  the 
arrival  of  the  phyridsn,  in  consequence  of  the  patient^s 
utKiety  to  know  what  judgment  he  will  pass  upon  bis 
case.  To  preveiU  this,  the  physician  must  not  feci  tbe 
patwnt^s  pulse  on  his  first  terival :  he  must  first  sit  down 
by  bin,  assume  a  cheerful  air,  infmm  himself  of  his  coft> 
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dition  ;  and  if  he  is  under  any  dread,  endeavour  to  re-  celmt,  &e. 
move  it  by  encouraging  discourse }  after  wbich  he  may '  a-^™  i' 
examine  tbe  beating  of  theartery.    This,  nevertheless, 
does  not  hinder  us  from  concluding,  that  if  the  sight 
of  the  physician  alone  can  produce  so  rema^able  a 
change  in  tbe  pulse,  a  thousand  other  cat^  may  pro- 
duce the  same  effect."    But  although  Celsus  thought 
for  himself,  and  in  not  a  few  particulars  differed  from 
bis  predecessors,  yet  in  bis  writings,  which  are  not  on- 
ly still  preserved,  but  have  gone  through  almost  inno- 
merable  editions,  we  have  a  compendious  view  of  the 
practice  of  almost  all  his  predecessors  j  and  he  treats 
of  the  healing  art  in  all  its  lonnehes,  whether  per- 
focmed  mamu,  vtcto,  vei  medicameniu.    His  writings, 
therefore,  wUl  natorally  be  consulted  by  every  one 
who  wishes  either  to  befxune  acquainted  with  tbe 
practice  of  the  anci«its  prior  to  the  fall  of  the  Boman 
empire,,  or  to  read  medical  Xjatin  in  its  greatest  pn^ 
rity.  41 
About  the  i3iBt  year  after  Christ,  in  the  reign  ofGalcik 
the  emperor  Adrian,  lived  the  celebrated  Galen,  a  na- 
tive of  Pergamos,  whose  name  makes  such  a  conspicu- 
ous figure  in  the  history  of  physic.    At  this  time  tbe  * 
dogmatic,  empiric,  methodic,  and  other  sects,  had 
each  their  abettors,     llie  methodics  were  held  in 

C esteem,  and  looked  upon  to  be  superior  to  the 
atics,  who  were  strangely  divided  amoi^  tliem^ 
selves,  sune  of  them  fiiUawing  Hijqmcrates,  othert 
Erasistratba,  and  others  Asdepiades.  Hk  empirics 
made  the  least  considerable  figttre  of  any.  Galen  un- 
dertook the  reformation  of  medicine,  uid  restored 
dogmatism.  He  seems  to  have  been  of  that  sect 
which  was  called  eclectic^  from  their  choosing  out  of 
different  audiors  what  they  esteemed  good  in  them, 
without  being  particularly  attached  to  any  one  more 
than  the  rest.  This  declaration  be  indeed  sets  out. 
with}  hut,  notwithstanding  this,  he  follows  Hippocrates 
much  more  dian  any  other,  or  rather  follows  nobody 
else  but  him.  Though  before  bis  time  several  physi- 
cians had  commented  on  the  works  of  Hippocrates,  yet 
Galen  pretends  that  none  of  them  bad  understood  his 
meaning.  His  first  attempt,  therefore,  was  to  explain 
the  works  of  Hippocrates  \  with  whidi  view  be  wrote- 
a  great  deal,  and  after  this  set  about  oomposiiw  a  sys- 
tem of  his  own.  In  one  of  his  bot^  entitled,  '*  Of 
the  establishment  of  medicine,"  he  defines  the  art  to  be 
one  wbich  teaches  to  preserve  health  and  cure  diseases. 
In  another  book,  however,  be  proposes  the  following 
definition  :  "  Medicine  (says  be)  is  a  science  wbich 
teaches  what  is  sound,  and  what  is  not  so  \  and  what 
is  of  an  indifferent  nature,  or  holds  a  medium  between 
what  is  sound  and  what  is  the  reverse."  He  affirmed, 
that  there  arc  three  thinss  which  constitute  the  object 
of  medicine,  and  ^riiich  the  jdiysieian  ought  to  conadcr 
as  sound,  as  not  sound,  or  of  a  neutral  and  indifferent 
nature.  Tliese  are  the  body  itself,  the  signs,  and  the 
causes.  He  esteems  the  human  body  soond,  when  it  is 
in  a  good  state  or  habit  with  regMd  to  the  um|^  fwitl 
of  wbieb  it  is  cwnposed,  and  when  hesideB  thoe  is  n 
just  proportion  between  tte  lagans  formed  of  these  sim- 
ple parts.  On  tbe  contrary,  the  body  is  reokoned  to 
be  unsound,  when  it  rsoedea  firom  this  st^,  and  the 
just  proportion  above  mentibned.  It  is  in  a  state  of 
neutrality  or  indifierenee,  when  it  is  in  a  medium  be- 
tween sonndiKH  and  its  opposite  stnt*.  Tbo  salutary 
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Galen.  Bigiu  flK  sUch  u  tndieate  ^s^ttiealtli,  and  prognosti- 
cate  that  the  man  may  remain  in  that  state  for  some 
time  to  eOflWi  The  insalubrioas  signs,  or  the  contrary, 
indicate  a  present  disorder,  or  lay  a  foundation  for  sns- 
pecting  the  approadi  of  one.  The  neiitral  signi,  or 
■nch  as  are  of  an  indi^rent  nature,  denote  neither 
health  nor  indispoeition,  nther  for  the  presmt,  or  for 
the  time  to  c«ne.  In  like  manner  be  speaks  of  causea 
salutary,  nnsalntaiy,  and  indtflerent« 

These  three  dispositions  of  the  fanman  body,  that  is, 
soundness,  its  rererae,  and  a  nentral  state,  comprrhend 
all  the  differences  between  health  and  disorder  or  in- 
disposition :  and  eseh  of  these  three  states  or  disposi- 
tions has  a  certain  extent  peculiar  to  itself.  A  sound 
habit  of  body,  according  to  the  definition  of  it  already 
given,  is  very  rare,  and  perhaps  never  to  he  met  with } 
but  this  does  hot  hinder  us  to  suppose  such  a  model  for 
regulating  our  jud^ent  mtb  respect  to  different  con- 
stitutions. On  this  principle  Galen  establishes,  eight 
other  principal  coostitntions,  all  of  vbich  differ  more 
or  less  from  the  perfect  model  above  mentioned.  The 
firar  first  are  such  as  have  one  of  the  torn  qualities  of 
hot,  cold,  moist,  or  drr,  prevailing  in  too  great  a 
degree  *,  and  accordingly  receive  their  denomination 
horn  that  quality  which  prevails  over  the  rest.  The 
four  other  species  of  constitutions  receive  their  deno- 
minations from  a  combination  of  the  above  mentioned ; 
90  that,  according  to  his  definition,  there  may  be  a  hot 
and  dry,  a  hot  and  moist,  a  cold  and  moist,  and  a 
cold  and  dry,  constitution.  Besides  these  differences, 
'there  are  certain  others  which  result  from  occult  and 
latent  causes,  and  whidi^  Iqr  Galen^  are  said  to  arise 
from  an  idtasyncrasjf  of  constitutitm.  It  is  owing  to  this 
idiosynerasy  that  some  have  an  aversion  to  one  kind 
(tf  aliment  and  some  to  another  j  that  some  cannot  en- 
dmre  particular  smelb,  &c.  But  though  these  eight  last- 
mentioned  conttitntlons  fitU  short  of  the  perfection  of 
the  first,  it  does  not  thence  fidlow,  that  those  to  whom 
th^  belwig  arc  to  be  classed  among  the  valetudinary 
and  diseasedi  A  disease  only  begins  when  the  devia- 
tion becomes  so  great  as  to  hinder  the  doe  action  of 
some  parts. 

Galen  describes  at  great  Icngtb  the  signs  of  a  good 
or  bad  constitution,  as  well  as  those  of  what  he  calls  a 
neutral  habit.  These  signs  are  diawn  from  the  origi- 
nal qualities  of  cold,  hcrt,  moist,  and  dry,  and  from 
their  just  proportion  or  disproportion  with  respect  to 
the  bulk,  figure,  and  sitnatitHi,  of  the  organical  parts. 
With  Hippocrates  be  estabU^s  three  jninciples  of  an 
animal  body  ;  the  parts,  Uw  bnmonn,  and  Uie  spirits. 
By  the  parts  he  properly  meant  no  more  than  the  so- 
lid parts and  th^  be  divided  into  similar  and  orga- 
nical. .  Like  Hippocrates,  he  also  acknowledged  tour 
homonrs;  the  blood,  the  phftgm,  the  yellow  bile  and 
black  bile.  He  established  three  different  kinds  of 
spirits;  the  natural,  the  vital,  and  the  animal.  Hie 
first  of  these  are,  according  to  him,  nothing  else  but 
a  subtle  vapour  arising  firom  the  blood,  which  draws  its 
origin  from  the  liver,  the  organ  or  instrument  of  san- 
guification. After  these  spirits  are  conveyed  to  the 
heart,  they,  in  conjnnction  with  the  air  we  draw  into 
the  longs,  become  the  matter  of  the  second  species, 
that  is,  of  the  vital  spirits,  which  are  again  changed 
into  those  of  the  aninud  kind  in  the  hrain.  He  sop- 
posed  that  these  three  ^eeics  of  ^Jrits  served  u  instrti- 
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ments  to  three  kinds  of  fiicultics,  wlilcji  reside  in  the  Gales. 
reftpecttTe  parts  where  these  facolties  are  formed.  The '  y  ' 
natural  faculty  is  the  first  of  these,  which  he  placed  in 
the  liver,  and  ima^ned  to  preside  over  the  nutrition, 
growth,  and  generation,  of  the  animal.  The  vital  fa- 
culty he  lodged  in  t)ie  heart,  and  supposed  that  hy 
means  of  the  arteries  It  communicated  warmth  and  lifp 
to  all  the  body.  The  animal  facalty,  the  noblest  at 
all  the  three,  and  with  which  the  reasoning  or  go- 
verning faculty  was  joined,  according  to  him,  has  its 
seat  in  the  brainy  and,  by  means  of  the  nerves,  dis- 
tributes a  power  of  motion  and  sensation  to  uU  the 
parts,  and  presides  over  all  the  other  faculties,  lliu 
original  source  or  principle  of  motion  in  all  theae  fa- 
cidties,  Galen,  .as  Well  as  Hippocrates,  defines  to  be 
NatHrt. 

Upon  these  principles  Calcn  defined  a  diseiise  to  be 
**  soch  a  preternatural  disposition  or  affection  of  the 
parts  of  the  bo^,  as  jHrimarily,  and  of  itself,  hinders 
their  natural  and  Prop^i^  action."  He  established  thi-ee 
principal  kinds  of  diseases :  the  first  reliitca  to  the  sU 
milar  ^arts ;  the  second,  to  the  oi;ganical ;  and  the 
third  IS  common  to  both  these  parts.  The  first  kind 
of  diseases  consists  in  the  intemperature  of  the  similar 
p&rts }  and  this  is  divided  into  an  intemperature  w/fA' 
out  matter^  aind  an  intemperature  with  matter,  Tlie 
first  discovers  itself  when  a  part  has  more  or  less  heat 
or  cold  than  it  ought  to  have,  without  that  change  of 
quality  iu  the  part  being  supported  and  maintained  by 
any  matter.  Thus,  for  instance,  a  person's  head  may 
be  overheated  and  indisposed  by  being  exposed  to  the 
heat  of  the  sun,  without  that  heat  being  maintained  hy 
the  continuance  or  congestion  of  any  hot  humour  in 
the  part.  The  second  sort  of  intemperature  is  when 
any  part  is  not  only  rendered  hot  or  cold,  but  also  fil- 
led wttb  a  hot  or  raid  bumonr,  which  are  the  causes 
of  the  heat  or  cold  fislt  in  the  part.  Gden  also  ac- 
knowled^d  a  simple  intemperature  :  that  is,  when  one 
of  the  original  qualities,  such  as  heat  or  cold,  exceeds 
the  natural  standard  atone  and  separately  ;  and  a  ccm'* 
pound  intemperature,  when  two  qualities  are  joined  tO'- 
gcther)  such  as  heat  and  dryness,  or  coldness  and  hu- 
midity. He  also  established  an  equal  and  unequal  tem- 
perature. The  former  is  that  which  is  equally  in  all 
the  body,  or  in -any  particular  part  of  it,  and  which 
creates  no  pain,  because  it  is  become  habitual,  such  as  , 
dryness  in-tbe  hectic  constitution.  The  tatter  is  distin- 
guished from  the  former,  in  that  it  docs  not  equally 
subsist  in  the  whole  of  the  body,  or  in  the  whole  of  fi 
part.  Of  this  kind  of  intemperature  we  ha^-e  ex- 
amples in  certain  fevers,  where  heat  and  cold,  equally, 
and  almost  at  the  same  time,  attack  the  same  part  -y  or 
in  other  fevers  iriiicb  render  the  surfiwe  of  the  body 
cold  as  ice,  while  the  internal  parts  bom  with  heat  j 
or,  lastly,  in  cases  where  the  stomach  is  cold  and  the 
liver  hot 

The  second  kind  of  disorders,  relating  to  the  orga- 
nical parts,  results  from  irregularities  of  these  parts, 
with  respect  to  the  number,  bulk,  figure,  situation,  Scr. 
as  when  one  has  six  fingers,  or  only  four ;  when  one  has 
any  part  lar^  or  smaller  than  It  ouglit  to  he,  &c. 
The  third  kmd,  which  is  common  both  to  the  similav 
and  the  urganical  parts,  is  a  solution  of  continuityt 
which  hftppens  when  any  similar  or  cmnpound  part  is 
cut,  bruised,  w  corroded 
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GftUn.       Like  Htppocntes,  Galco  distinguished  diseases  into 
'     V  — '  acute  and  chronical ;  and,  vfith  respect  to  their -nature 
and  genius,  into  benign  and  malignant ;  also  into  epi- 
demic, endemic,  and  sporadic 

Af^  having  distinguished  the  kinds  of  diseases,  Ga- 
len comes  to  explain  their  f^nses  >  which  he  divides  into 
external  and  internal.  The  extetual  causes  of  diseases, 
according  to  him,  are  six  things,  which  contribute  to 
the  preservation  of  health  when  they  are  well  disposed 
and  properly  used,  but  produce  a  contrary  efect  when 
they  are  imprudently  used  or  ill  disposed.  These  six 
things  are,  the  air,  aliments  and  drink,  motion  and 
rest,  sleeping  and  wstchinff,  retention  and  excretion^ 
and  lastly  the  passions.  All  these  are  called  the  pro- 
catarctic  or  beginning  causes,  because  they  put  in  mo- 
tion the  intemitl  causes  \  which  arc  of  two  kinds,  tbc 
antecedent  and  the  conjunct.  1lie  former  is  discover^ 
cd  only  by  reasouing  >  and  consists  for  the  most  part 
in  a  peccancy  of  the  humours,  either  by  plenitude 
or  cacochymy,  i.  e.  a  had  state  of  them.  \Vhen  the 
humours  arc  in  too  large  a  quantity,  it  is  called  a 
plet^ra;  hut  we  must  observe,  that  this  word  equally 
denotes  too  large  a  quantity  of  all  the  humours  to- 
gether, or  a  redundance  ot  one  particular  humour' 
which  prevails  over  the  rest.  According  to  these  prin- 
ciples, there  may  be  a  sanguine,  a  bilious,  a  pituitous, 
or  a  melancholy  plenitude :  but  there  is  Uiis  difference 
between  the  sanguine  and  the  three  other  plenitudes, 
that  the  blood,  which  is  the  matter  of  the  former,  may 
far  surpass  the  rest :  whereas,  if  any  of  the  three  last- 
mentioned  ones  do  so,  the  case  is  no  longer  called  pUm- 
tttde,  but  cacochymia  ;  because  these  htimours,  abound- 
ing more  than  they  ought,  corrupt  the  blood.  The 
causes  he  also  divides  into  such  as  are  manifest  and  evi- 
dent, and  such  as  are  latent  and  obscure.  'Ilie  6rst  are 
such  as  spontaneously  come  under  the  cognizance  of 
our  senses  when  tbey  act  or  produce  theik-  effects :  the 
second  are  not  of  themselves  perceptible,  but  may  lie 
discovered  by  reasoning :  the  third  sort,  i.  .e.  such  as 
he  calls  occult  or  concealed,  cannot  he  discovered  at  all. 
Among  this  last  he  places  the  cause  of  the  hydro- 
^obia. 

He  next  proceeds  to  consider  the  symptoms  of  dis- 
eases. A  symptom  he  defines  to  be  '*  a  preternatural 
affection  depending  upon  a  disease,  or  which  follows  it 
as  a  shadow  docs  a  body."  He  acknowledged -three 
kinds  of  symptoms  :  the  first  and  most  considerable  of 
these  consisted  in  the  action  of  the  parts  being  injured 
or  hindered  ;  the  second  in  a  change  of  tlie  quality  of 
the  parts,  their  actions  in  the  mean  time  rtmaining 
t  ntire  :  the  tliird  related  to  defects  in  point  of  excre- 
tion and  retention. 

Afler  having  treated  of  symptoms,  Galen  treats  of 
the  signs  of  diseases.  Tliese  are  divided  into  dia~ 
gnostic  and  prognostic.  The  first  are  so  called  hecaose 
they  enable  us  to  knmv  diseases,  and  distinguish  them 
from  each  other.  They  are  of  two  sorts,  pat^egnomtmie 
or  adjnnct.  The  first  are  peculiar  to  every  disease, 
make  known  its  precise  species,  and  always  accom- 
pany it,  so  that  they  begin  and  end  with  it.  The 
jiccond  are  common  to  several  diseases,  and  only  serve 
to  point  out  the  difference  between  diseases  of  the 
'  same  species:  In  a  pleurisy,  for  instance,  the  patho- 
gnomonic signs  are  a  cough,  a  difficulty  of  breathing,  a 
pain  of  the  side,  and  a  continued  fever ;  the  adjunct 
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signs  are  the  various  sorts  -  of  matter  expectoirated,  oribaiiMti 
which  is  sometimes  bloody,  sometimes  bilious,  &c.—  fic-c. 
The  dia^ostic  signs  were  drawn  firom  the  defective  »  ' 
or  disordered  disposition  of  the  parts,  or  from  the 
diseases  themselves  j  secondly,  from  the  causes  of  dis- 
eases ;  thirdly,  from  their  symptoms }  and  lastly,  from 
the  particular  dispositions  of  each  body,  from  things 
which  prove  prejudicial  and  those  that  do  service, 
and  from  epidemical  diseases.— The  prog^iostic  si^ns 
he  patbered  from  tbc  species,  yirulence,  and  peeokar 
genius  of  the  disease :  but  as  we  have  already  spokes  so 
hugely  coneemiDg  the  prognostics  of  Hippocrates,  it 
is  superfluous  to  be  particular  on  those  of  Galen^— 
His  method  of  cure  differed  little  from  that  of  Hip- 
pocrates :  but  from  tlie  specimen  already  given  of 
Galenas  method  of  teaching  the  medical  art,  it  is  evi- 
dent that  his  system  was  little  else  than  a  collection  of 
speculations,  distinctions,  and  reasonings ;  whereas  that 
of  Hippocrates  was  founded  immediately  upon  fiicts, 
which  he  had  either  observed  himself,  OT  had  learned 
frcMn  the  observation  of  others. 

The  system  of  Galen,  howerar,  notwithstanding  its 
defects  and  absurdities,  remained  almost  nnfWitradicted 
for  a  very  long  period.  Indeed  it  may  he  consider- 
ed as  having  been  the  prevailing  system  till  the  innn- 
dation  of  the  Goths  and  ^'andal8  put  an  almost  entire 
stop  to  the  cultivation  of  letters  in  Europe.  But  du- 
ring the  general  prevalence  of  the  system  of  Galen, 
there  appeared  some  writers  to  whom  medicine  was  in- 
debted for  improvements,  at  least  in  certain  particulars.. 
Among  the  most  distinguished  of  these  we  may  mention 
Oribasius,  Ji^tius,  Alexander,  and  I'aulus. 

Oribasius  flourished  about  the  year  360,  and  was  OrflM^w 
physician  to  the  cmpexor  Julian.  He  speaks  very 
fully  of  the  effects  of  bleeding  by  way  of  souification, 
a  thing  little  taken  notice  of  by  former  writers  j  from 
his  own  experience  he  assures  us  that  be  had  found  it 
successful  iu  a  suppression  of  the  menses,  defluxions 
of  the  eyes,  headacb,  and  straitness  of  breathing  even 
when  tbc  person  was  extremely  old.  He  tells  his  own 
case  particularly,  when  the  plague  raged  in  Asia  and 
be  himself  was  taken  ill.  On  the  second  day  he  scari- 
fied his  leg,  and  took  away  two  pounds  of  blood ;  by 
which  means  he  entirely  recovered,  as  did  several 
others  who  used  it.'  In  this  author  also  we  find  the 
first  description  of  a  surprising  and  terrible  distemper, 
which  he  termed  AvM(>4(i#ir«,  a  species  of  melancholy 
and  madness,  which  he  describes  thus.  '*  The  per- 
sons affected  get  out  of  their  bouses  in  the  night-time, 
and  in  every  thing  imitate  wolves,  and  wander  among- 
the  sepulchres  of  the  dead  till  day^break.  You  may 
know  them  by  these  symptoms  :  Their  looks  are  pale  ^ 
their  eyes  heavy,  hollow,  dry,  without  the  least  mois- 
ture 01  a  tear  }  tlieir  tongue  exceedingly  parched  and 
dry,  no  spittle  in  their  mouth,  extreme  thirst ;  their 
legs,  from  the  falls  and  the  braises  they  receive,  fuU 
of  incurable  sores  and  ulcers."  • 

JEtioB  lived  very  near  the  end  of  the  fifth,  or  in  the^ijin. 
beginning  of  the  sixth  century.  Many  passages  in 
his  writings  serve  to  shew  us  how  much  the  actual  and 
potential  cautery  were  used  by  the  physicians  of  that 
age.  In  a  palsy,  he  says,  that  he  should  not  at  all 
hesitate  to  make  an^escliar  cither  way,  and  this  in  se- 
veral places  }  one  in  the  nape,  where  the  spinal  mar- 
row takes  its  rise,  two  on  each  side  of  it ;  three  or 
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Alexander.  fooT  on  the  top  if  the  head,  ooe  jast  in  the  middle, 
V  ■■'  aad  three  others  round  it.  He  adds,  that  in  this  case, 
if  the  ulcers  contioHe  running  a  considerable  time,  he 
should  not  doubt  of  a  perfect  recovery.  He  is  still 
more  particular  when  he  eomcs  to  order  this  applica- 
tioQ  for  an  inveterate  asthma,  after  ai!  other  remedies 
have  been  tried  in  vain.  One,  he  says,  should  be  made 
on  each  side  near  the  middle  of  the  joining  of  the  cla- 
vicle, taking  care  not  to  touch  the  wind-pipe :  two 
other  little  ones  are  then  to  be  made  near  the  carotids 
under  the  ehin,  one  on  each  side,  so  that  the  caostic 
inaT  penetrate  no  furdier  than  the  skin :  two  others 
unoer  bieaats,  between  the  ^ird  and  fourth  ribs ; 
and  again,  two  more  badcwards  towards  the  fifth  and 
sixth  ribs.  Besides  these  there  ought  to  be  one  in  the 
middle  of  the  thorax,  near  the  beginning  of  the  xiphoid 
cartilage,  over  the  orifice  of  the  stomach  j  one  on  each 
•  side  between  the  eighth  and  ninth  ribs }  and  three  others 
in  the  buck,  one  in  the  middle,  and  the  two  others  just 
below  it,  on  each  side  of  the  vertebne.  Those  below 
the  neck  ought  to  be  pretty  lane,  not  veiy  superficial, 
not  very  deep  :  and  all  these  ulcers  should  be  kept  open 
for  a  very  long  time. 

JEtius  takes  notice  of  the  wwrns  bred  in  diSerent 
parts  of  die  body,  called  draauieuit\  which  wen  un- 
lumra  to  Galen.  He  seems  also  to  be  the  fint  Greek 
writer  amon^  the  Christians^  vfao  gives  us  any  speei- 
nenof  medicinal  spells  and  (iharms^  such  a8thH<tf 
a  finger  of  St  Blauus  for  removing  a  hone  which  stioks 
Id  the  throat,  and  another  in  relation  to  a  fistula. 
He  gives  a  remedy  for  the  gout,  which  he  calls  the 
grand  drier  f  the  patient  is  to  use  it  for  a  wht^e  rear, 
and  observe  the  following  diet  each  month.  "  In 
Be|Aember,  be  mast  eat  and  drink  milk :  In  October 
he  most  eat  garlic  ^  in  November,  abstain  from  ba- 
thing }  in  JDeoember,.  he  must  eat  00  cabbage  }  in  Ja- 
nuary, he  is  to  take  a  glass  of  pure  wine  in  the  mom- 
ii^ }  in  February,  to  eat  no  beef-,  in  March,  to  mix 
sweet  things  both  in  eatables  and  drinkables  }  in  April, 
not  to  eat  norse-radi^  nor  in  Mayt  he  fidi  called  po/jf- 
ptui  ia  June,  he  is  to  drink  cold  water  in  a  nmning; . 
in  July,  to  avoid  venery  )  and  lastly,  in  August,  to  eat 
no  mallows."  This  may  snfikientiy  diow  quackery 
of  those  times,  and  how  superstition  was  beginning  to 
41  mix  itself  with  the  art- 
A^cunicT.  Alexander,  who  flourished  in  the  reign  of  Justinian,  . 
is  a  more  original  author  than  ekher  of  the  two  for- 
mer. He  confines  himself  directly  to  the  describing - 
the  signs  of  diseases,  and  the  methods  of  cure,  with- 
out meddling  with  anatomy,  the  materia  medica,  or 
surgery,  as  all  the  rest  did.  He  employs  a  whole 
hook  in  treating  of  the  gout.  One  m^od  he  takes 
of  relieving  this  disease  is  by  purging ;  and  in  most  of 
the  purges  he  recommends  hermodactyts,  of  which  he 
has  a  great  opinion.  In  a  causos,  or  burotne  fever, 
where  the  bile  is  predominant,  the  matter  fit  lor  eva- 
enation,  and  tbe  fever  not  violent,  he  pre&rs  purging 
to  bleeding,  and  says  that  he  has  often  ordered  purging 
in  acute  fevers  with  surprising  success.  In  the  causus 
also,  if  a  syncope  happens  from  crude  and  reddndant 
humours,  he  recommends  bleeding.  In  a  syncope  suc- 
ceeding the  suppression  of  an^  usual  evacuation,  he  re- 
commends bleeding,  with  frictions.  The  diatrnostics 
upon  which  he  founds  this  practice  are  the  following : 
Tu.  a  face  paler  and  mare  swelled  than  usaal(» bloated. 


habit  of  body,  with  a  small  sluggiah  pulse,  having  long  ArHldiin 
intervals  between  tbe  strokes.    In  tertian,  and  much  I'byuciaiM. 
more  in  quartan  fevers,  he  recommends  vomits  above  '  '* 
all  other  remedies,  and  affirms  that  by  this  remedy 
alone  he  has  cured  the  most  inveterate  quartans.  On 
the  bulimus,  or  caniac  appetite,  he  makes  a  new  ob* 
servatioD,-  viz.  that  it  is  sometimes  caused  by  worms. 
He  mentions  the  case  of  a  woman  who  laboured  under 
this  ravenous  appetite,  and  had  a  perpetual  gnawing  at 
her  stomach  and  pain  in  her  head  :  after  takiiig  Atera 
die  voided  a  worm  above  a  dozen  of  cubits  long,  and 
was  entirely  cured  of  her  complaints.— He  is  also  the 
first  author  who  takps  notice  ^rhubarbs  which  be  re- 
commends  in  a  weakness  of  the  liver  and  in  dysentery^ 
—Akxander  is  recommended  by  Dr  l^Vnnd  as  one  of 
the  best  practical  writei's  among  the  ancients,  and  well 
worthy  the  perusal  of  any  modern.  ^* 
Paulus  was  bom  in  the  island  i^gina,  and  lived  inPaahiw 
tlie  7th  century.    He  transcribes  a  great  deal  from 
Alexander  and  other  physicians.    His  descriptions  are 
short  and  accurate.    He  treats  particularly  of  womeo^s 
disorders }  aod  seems  to  be  the  first  i><8tance  upon  record 
of  a  professed  mm~midwifey  for  so  be  was  called  by  the 
Arabians :  and  accordin^y  he  begins  his  book  with 
the  disorders  incident  to  pregnant  women.    He  treats 
also  very  fully  of  soigery ,  and  gives  some  directions, . 
according  to  Dr  Freind,  not  to  Im  found  in  the  more 
undent  writers^  ^ 
'  After  the  downfiil  of  the  Roman  empire,  and  when  Arabian 
the  inundation  of  Goths  and  Vandals  bad   almost  j^iysicuiab 
completely  exterminated  literature  of  every  kind  in 
Europe,  medicine,  though  a  practical  art^  shared  the 
same  fate  with  more  abstract  sciences;    Learning  in  ' 
general,  banished  from  the  seat  of  arms^  took  rc^ige 
among  the  eastern  nations,  where  tbe  arts  of  peace  - 
still  continued  to  be-  cultivatedj-   To  the  Arabian  phy- 
sicians, as  they  have  been  called,  we  are  indebted  both 
for  the  preservation  of  medical'  science,  as  it  subsisted  - 
amoo^  the  Greeks  and  Romans,  and  likewise  for  the 
description  of  some  new  diseases,  particularly  the  small- 
pox.   Among  the  most  eminent  of  tbe  Arabians,  we 
may  mention  Bhases,  Avicenna,  AJbncasis,  and  Aven- 
zoar.    But  of  their  writings  it  would  be-  tedious,  aod  ^1,^^^ 
is  imnecessary,  to  give  any  purtlcular. account.— They 
WCTe  for  the  most  parti  indeed,  only  copiers  of  the 
Greeks.    >Ve  are,  however,  indebted  to  them  for  some 
improvements.    They-  were  the  first  who  introduced  • 
chemical  remedies,  though  of  these  they  used  but  few, 
nor  did  they  -  make  any  cnoslderable  progress  in  the 
chemical  art.    Anatdmy  was  not  in  the  least  improved  - 
by  them,  nor  did  surgery  receive  any  advancemeut  till 
the  time  of  Albucasis^  Wio  lived  probably  in  the  1 2th 
century-    They  added  a  great  deal  to  botany  nnd  the 
materia  medica,  by  the  introduction  of  new  drugs,  of  • 
the  aromatic  kind  especially,  fronk'the  Mst,  many  of 
which  are  of  considerable  use.    Hiey  dso -found  out : 
the  way  <^  making  Btt^;  and  by  help  of  that,  scraps; 
which  two  new  mntenab  are  of  great  use  in  mixing  up  t 
compound  medicines- 

With  regard  to  their  practice,  in  some  few  particu- 
lars they  deviated  from  the  Greeks.  Their  purging 
medicines  were  much  milder  than,  those  formerly  in 
use ;  and  even  when  they  did  prescribe  the  old  one«, 
they  gave  ibem  in  a  much  less  dose  than  the  Greek  and 
Reman  pbysiciaiw.   The  same  xeflection  may  be  made.; 
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Arabiu  conccrniug  fiieir  dianncr  df  UeecUngf  vbidi  wu  never 
l'li.v»iciaiu.  to  tbat  excessive  degree  practised  by  tbe  Greeks.  Tbey 
~^  deviated  fi-ojn  Hippocrates,  however,  io  one  very  triviid 
circamstance,  nbicli  produced  a  violent  controver^. 
Tbe  question  was.  Whether  blood  in  a  pleurisy  ought 
to  be  drawn  from  the  arm  of  the  affected  side  or  the 
opposite  ?  Hippocrates  had  directed  it  to  be  drawn 
from  tbe  arm  of  the  affected  side )  hut  the  Arabians, 
-following  some  other  ancient  phydciana,  ordered  it  to 
be  drawn  from  the  opposite  me.  Soch  was  the  igno- 
rance of  those  ages,  that  the  nnivenity  of  Salamanca 
-in  Spain  made  a  decree,  Uiat  no  one  should  dare  to  let 
blood  hut  In  the  contnry  arm }  and  endeavonied  to 
procure  an  edict  from  the  emperor  Charles  V.  to  aecond 
It  i  alleging  that  the  other  method  was  of  no  less  per- 
nicioos  consequence  to  medicine,  tihan  Lntlier*s  here^ 
had  been  to  religion. 

In  consequence  of  the  general  decay  of  learning  in 
the  western  parts  of  the  world,  the  Greek  writers  were 
entirely  negleeted,  because  nobody  could  read  tbe  lan- 
guage >  and  the  Arabians,  though  principally  copiers 
from  them,  enjoyed  all  the  reputation  that  was  due  to 
the  otbeis.  Tbe  Arabian  physic  was  introduced  into 
Europe  very  early,  with  the  most  extravagant  ap- 
plause :  and  not  only  this,  but  other  branches  of  their 
learning,  cane  into  repute  in  the  west ;  insomuch  that 
in  the  nth  eentmry,  tbe  studies  of  natural  philosophy 
and  the  liberal  arts  ifere  called  the  ttudiu  9f  the  Sara- 
cens. TbiM  was  owing  partly  to  the  crusades  under- 
taken against  them  1^  die  Enropeau  princes  ;  and 
partly  to  the  settlement  of  the  Moofs  in  Spain,  and 
the  ioterconrse  they  and  other  Arabians  had  with  the 
Italians.  For,  long  before  the  time  of  tbe  crusades, 
probably  in  the  middle  of  the  7th  centnr}*,  there  were 
Hebrew,  Arabic,  and  Latin  proEessors  of  physic  settled 
at  Salemum  :  which  place  soon  grew  iuto  such  credit, 
that  Charles  tbe  C^at  thought  proper  to  found  a 
college  there  in  the  year  802 }  the  only  one  at  tbat 
time  in  Europe.  Constantine  the  African  flourished 
there  towards  the  latter  end  of  tbe  i  ith  century.  He 
was  a  native  of  Carthage  }  but  travelled  into  tlie  east, 
and  ^lent  30  yean  in  Bj^lon  and  Bagdad,  by  which 
means  be  became  master  of  the  oriental  languages  and 
leaming.  He  returned  to  Carthage  j  but  being  in- 
formed of  an  attempt  against  his  life„  nude  bis  escape 
'into  Apulia,  where  he  was  recommended  to  Robert 
Guiscard,  created  in  1060  duke  of  that  country,  who 
made  him  his  secretary.  He  was  reputed  to  be  very 
well  veraed  in  the  Greek,  as  well  as  in  the  eastern 
tongues ;  and  aeems  to  have  been  the  first  who  intro- 
duced either  the  Greek  or  Arabian  ^ysic  into  Italy. 
Hia  w<Kks,  however,  contain  nothing  that  is  new,  w 
material  j  though  he  was  then  accminted  a  very  learn- 
ed man. 

From  this  tone  to  the  end  of  the  ijtfa  and  begin- 
ning of  the  i6th  century,  the  history  of  phifuc  fnr^ 
in  the  isth  nisliiBB  OS  with  no  interesting  ^articolais.    This  period, 
*"*tn^   however,  is  fiinions  for  the  mtrodnction  of  chemistry 
*^         into  medicine,  and  the  description  of  three  new  dis- 
tempers, the  sweating  sickness,  tbe  venereal  disease, 
and  tbe  scurvy.    Tbe  sweating  sickness  began  in  1485 
Sweatiiur       '-^^  army  of  Henry  VII.  upon  his  landing  at  Mil- 
ucknewin  ford-haven,  and  spread  itself  at  London,  Irom  the  21  st 
Eng^aad.    (rf*  September  to  the  end  <rf' October.    It  letorned  there 
five  tiaes,  wd  ahnys  in  sommw ;  first  is  1495,  then 
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in  1506,  afterwards  in  1517*  tvhen  it  «as  19  violent  Modenu. 

that  it  killed  many  in  the  space  of  three  hours,  so  that  *  v '  ^ 

numbers  of  the  nobility  died,  and  of  Uw  commonalty 
in  several  towus  often  the  ouc-haif  periled.  It  ap- 
peared the  fourth  time  in  1528,  and  then  proved  mor- 
tal in  six  hours ;  many  of  the  courtiers  died  of  it,  and 
Henry  VUI.  himself  - was  in  danger.  In  1529,  and 
only  then,  it  infested  the  Netherlands  and  Germany, 
in  which  last  country  it  did  much  mischief.  The  last 
return  ot  it  was  io  1551,  and  in  Westminster  it  carried 
off  1 20  in  a  day.  Dr  Caius  describes  it  as  a  pestilent 
contagions  fever,  of  the  duratim  of  one  natural  day  ; 
the  sweat  he  redtoned  to  be  only  a  natml  symptom, 
or  crisis  of  the  distemper.  It  first  affiscted  some  par- 
tieuhur  put,  attended  with  inward  heat  and  homing, 
nnquendiaUe  tluist,  readessness,  sickness  at  stomach, 
hut  seldom  vomiting,  headacfa,  ddirinm,  then  faint- 
ness,  and  excessive  drowsiness.  The  pulse  was  quick 
and  vehement,  and  the  breath  short  and  laborious.— 
Cbtldren,  poor  and  old  people,  were  rarely  subject  to  it> 
Of  others,  scvce  any  escaped  tbe  attack,  and  most  of 
them  died«  Even  by  travelling  into  France  or  Flan- 
ders they  did  not  escape  j  and  what  is  still  more  strange^ 
the  Scots  were  said  not  to  be  affected  abroad  the 
Englidi  only  were  seized,  and  foreigners  in  England 
were  free.  At  first  the  physicians-  were  much  puuUed 
hew  to  treat  this  disease.  The  only  cure  th^  ever 
found,  however,  was  to  cany  on  the  sweat  for  a  long 
time  i  for,  if  stopped,  it  was  dangerous  ot  6ktal,  The 
way,  therefore,  was  fin  tbe  patient  to  lie  still,  and  not 
expose  himself  to  cohL  ■  If  nature  was  not  strong 
euon|^  to  force  out  the  sweat,  it  was  necessary  to  as- 
sist her  by  art,  with  clothes,  wine,  &c.  The  violence 
of  the  distemper  was  over  in  1 5  hours ;  but  there  was 
no  security  (or  the  p^ent  till  24  were  passed.  In 
some  strong  constitutions  there  was  a  necessity  to  re^ 
peat  the  sweating,  even  to  1 2  times.  The  removing 
out  of  bed  was  attended  with  great  danger  ^  some 
who  had  not  sweated  enot^  fell  into  very  bad  fevers.— 
No  fiedi-meat  was  to  be  allowed  in  all  the  time  of  the 
distemper }  nor  drink  fiir  the  first  five  hours.  In  the 
seventh,  the  distemper  increased  ;  in  the  ninth  tbe  de- 
lirimn  eHne  on,  and  sleep  was  by  all  means  to  he  avoid- 
ed. However  teirible  this  distemper  aiqpeued  at  first, 
it  seldom  jwoved  obstinate,  if  treated  in  die  above-meiw 
tioncd  manner. 

In  tbe  beginoiog  of  tbe  i6th  century,  the  famous  pancclnsh 
chemi^  Paracelsus  introdaced  a  new  system  into  me- 
dicine, founded  on  the  principles  of  chemistry,  llie 
Galenical  system  had  prevailed  tilt  his  time ;  but  the 
practice  had  greatly  demnerated,  and  was  become  quite 
trifling  and  fri\'doos.  Tlie  physicians  in  general  reject- 
ed the  use  of  opium,  merenry,  and  oth^  efficacious  re- 
medies. Paracelsus,  who  made  use  of  these,  had 
therefore  gready  the  advantage  over  them  j  and  now 
all  things  relating  to  medicine  were  explained  on  ima-: 
ginary  chemical  principles.  It  will  easily  he  conceived 
that  a  practice  fiinnded  in  this  mmner  cotdd  be  n» 
other  tbsn  the  wti  dangerous  quackery.  At  this 
time,  however,  it  was  necessary }  for  now  a  new  dis- 
ease overran  th^  world,  and  threatened  greater  de- 
struction than  almost  all  the  old  ones  put  together^ 
both  tbe  violence  of  its  symptoms,  and  its  baffling 
the  most  powerful  remedies  at  tbat  tiose  known.— Hiis 
was  the  venereal  diseaie,  wbkh  is  sn^osed  to  have  been 
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ModcTBc  imported  from  tbe  West  Indies  by  the  companions  of 
^  V "'  ■  '  Christo|dier  Columbus.  Its  first  remarkable  appear- 
S3  ance  was  at  the  siege  of  Niqdes  in  1494,  from  whence 
of^'^"*'  was  soon  after  propagated  throogh  Europe,  Asia, 
ntraaldk-  "^^  Africa.  The  symptoms  with  which  it  made  the 
euse,  attack  at  that  time  were  exceedingly  violent,  much 
More  BO  than  they  are  at  present }  and  consequently 
were  utterly  nnconqaerable  by  the  Galenista.  The 
quacks  and  clwmista,  iriio  hcddly  ventnrcd  on  mer- 
cury, tfaong^  they  no  doubt  destroyed  nnmbers  by 
tbetr  exceadve  use  tS  it,  yet  showed  that  a  remedy  for 
this  terrible  distemper  was  at  last  found  out,  aad  that 
a  proper  method  of  treaUng  it  might  soon  be  fidlen 
upon.  Shortly  after,  the  West  Indian  specific,  guaia- 
cum,  was  discovered :  the  materia  medica  was  enriched 
with  that  and  many  other  valuable  medicines,  both 
from  the  East  and  West  Indies :  which  contributed 
considerably  to  the  improvement  of  the  practice  of 
physic.  At  this  period,  as  sea  voyages  of  considerable 
aoration  were  more  fireqnent,  the  scurvy  became  a 
more  eommon  distemiier,  and  was  of  cowse  more  ac- 
curately described.  But  probably,  from  au]^Maed  ana- 
logy to  the  contagiims  which  at  that  time  were  new  in 
Europe,  very  erreneoos  ideas  were  entertained  with  re- 
gard to  its  beii^  (tf  an  infectious  nature :  And  it  is  not 
hnpoasiUe,  that  from  its  being  attended  also  with  ulcers, 
it  was  OQ  some  occasiaiu  ctrnfiwoded  with  syphilitic 
com^aints. 

prognu  of  The  revival  of  learning,  which  nOw  took  place 
■Mdicine  to  yiTon^ioat  Europe,  tbe  ap^iearance  of  these  new  dis- 
tbe  iTtk  tempers,  and  the  natural  fondness  of  mankind  for 
novelty,  contributed  greatly  to  promote  the  advance- 
ment of  medicine  as  well  as  other  sciences.  AVhile 
at  the  same  time,  the  introduction  of  the  art  of  print- 
ing Tcndmd  the  conounication  of  new  ojnntom  as 
well  as  new  practices  so  easy  a  matter,  that  tO'  ennm^ 
rate  even  the  names  of  those  who  have  been  justly  ren- 
dered emiaeat  for  medical  knowledge  woold  bo  a  very 
tedions  task.  It  was  not,  botfever,  till  1628  that  Ih- 
Wlliam  Harvey  <^  Londoo  daDoutrated  and  commn- 
nicated  to  the  pidilic  one  of  the  most  important  dis- 
coveries respecting  th&  animal  economy}  the  circola- 
tion  of  the  blood.  This  discovery,  more  eSectnally 
than  any  reaaooing,  overtm^d  all  the  systems  which 
had  sobsisted  pricr  to  that  time.  It  may  justly  be  rec- 
koned the  most  important  discovery  that  has  hitherto 
been  made  in  ^e  healing  art :  (or  there  can  be  no 
doubt  that  it  puts  ihe  explanation  of  the  phenomena 
of  tbe  animal  body,  both  in'  a  state  of  health  and  dis- 
ease, ca  a  more  solid  and  rational  footing  than  for- 
merly. It  has  mit,  however,  jnevented  tbe  rise  of 
numerous  fanciful  and  absurd  systems.  These,  though 
fashinaable  for  a  short  time,  and  strenuously  supported 
blind  adherents,  have  yet  in  no  long  period  fallen 
into  deserved  contempt.  And  notwidntanding  the 
abilities  and  indulry  of  Stahl,  Hoffinan,  Boeitoave, 
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and  Cnllen,  we  may  confidently  venture  to  assert  that  Modenis. 
no  general  system  has  yet  been  proposed  which  is  not  ^ 
liable  to  innumerable  and  unsurmountable  objections. 
Very  great  progress  has  indeed  been  made  in  explain- 
ing the  philosophy  of  the  human  hody,  from  ascer- 
taining by  decisive  experiment  the  influence  of  the  eir- 
cuUtin^,  tb«  nervous,  and  tfie  lym^tic  systeuM  m. 
the  anmial  economy.     But  every  attempt  hitherto 
made  to  establish  any  general  Uieory  in  medicine,  that, 
is,  to  conduct  the  cure  of  every  disease  00  m  fiw  gene- 
ral princi^es,  has  equallv  deviated  from  truth  with 
those  of  HtNocratea  uid  Galen ;  and  has  equally 
tended  to  muuead  those  who  have  adopted  it.  Many 
systems  of  our  own  days,  such  for  example  as  that  of 
Brown,  though  adt^ted  with  enthusiasm  by  the  young 
and  inexperienced,  have  evidently  been  attended  with 
the  most  permcious  consequences  in  practice.  Indeed, 
we  may  with  confidence  venture  to  assert,  that  from 
the  very  nature  of  the  subject  itself,  medicine  docs  not^ 
admit  of  such  simidicity.    No  erne  can  deny  that  the 
hnman  body  consists  of  a  very  ^at  number  of  diflfer- 
«nt  parts,  both  solids  and  fluids.    It  is,  however,, 
equally  certain,  that  each  of  these  is  from  many  differ- 
ent causes  lialde  to  deviations  from  tbe  sound  state. 
And  although  some  slight  changes  may  take  '^ace 
without  what  can  be  c^d  a  morbid  affection,  yet 
we  well  know,  that  every  change  taking  place  to-  a. 
eertuD  degree  in  any  one  part  will  necessarily  and 
unavoidably  produce  an  affection  of  the  whole.  *  Hence 
we  may  without  hesitation  venture  to  affirm,  that  every 
general  theory  which  can  he  proposed,  attempting 
to  explain  the  phenomena,  and  conduct  the  cure  of 
all  diseases  on  a  few  general  principles,  thongh  for 
some  time  it  may  have  strenuoos  advocates,  will  yet 
in  tbe  end  he  found  to  be  both  iU-grouoded  and  per- 
nicious. 

The  art  of  medicine  lias  been  mnch  more  usefully, 
improved  by  careful  attention  to  the  history,  theory, 
and  practice  of  particidar  diseaaea,  and  by  cndeavonr- 
ing  to  ascertain  from  cautions  observation  dw  symp- 
toms by  which  they  are  to  be  distiDgoisbed,  the  canns  ' 
by  which  they  are  induced,  and  mo  means  by  whidi 
they  are  to  be  prevented;  alleviated,  or  cored.  On 
this  footing,  therefore,  we  shaH  endeavour  to  ^ve  a 
brief  account  of  at  least  the  most  important  aflkctiona  to-, 
which  the  human  body  is  subjected,  delivering  what  ap- 
pear to  us  to  be  the  best  establl^ed  factst  and  observa- 
tions respecting  each. 

But  before  entering  on  tbe  consideration  of  parti- 
cular diseases,  or  what  has  commonly  baen  styled  the 
practice  of  medicine,  it  is  necessary  to  give  a  gene- 
ral view  of  the  most  important  fuoclions  of  the  animal 
body,  and  of  the  diief  muiiid  affections  to  which  they 
are  subjected ;  a  branch  which  has  usually  been  named  ^. 
tbe  Tiuory  mr  Instttutiotu  JSetUcme. 


Theory  of  Medicine,  or  an  Accouot  of  the  Principal  Funcdons  of  the 

Animal  Body. 


WHILE  the  functions  of  livings  animals,  but  par>> 
ticnlariy  of  the  human  spedes,  vn  voy  numorons,  the 
accounts  given  of  these  both  in  a  state  «  health  and  dis-- 
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case  are  very  various.  Withoot,  therefore,  prctending- 
to  enumerate  the  contradictory  t^nions  of  d^erent  aa- 
tbsni  vre  shall  here  presentthe  reads-  with  a  view  of  this 
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Functions  subject,  cXiicSly  extsticiei  from  tht  Coiispecfua  Mcdicitue 
■ot'iHeOady.  UyiforeticO' of  Ht  James  Ghvgorjr,  who,  has  collected 
'  from  otliercwriten  the  opinioiu  at  pvscst  mobt  gene- 
i;5  -Tally  adopted. 
Division  of  1"  this  ^rurk,  ivhich  was  UrA  published  in  17S0, 
tho'tunc-  and  aftcrrrards  reprinted  under  an  enlaq^d  fonn  in 
tiQnsiiitoa-,1^82,  Dr  Gregory  introduces . liis  subject  by  obscr- 
Hlid'nalu-''^'°*^»  that  some  lunctions  of  the  human  body  relate 
nil.  to  itscU'  only,  and  others  to  external  things.    To  the 

■  latter  class  belong  those  which  by  physicians  ani  call* 
ed  the  anitiitU Junctions  ;  to  irhich  u«  to  be  referred  all 
our  senses,  as  well  as  the  power  of  voluntaiy^motion, 
by  which  we  become  mcqiuinted  with  the  -  universe, 
and  enjoy  this  earth.    Among  .the  functions  >.which 
-relate  to. the  body,  some-  have  been  named  vital^  such 
■Ets  "the  circulation  of-tbc  blood  .and  respiration  ;  be- 
cause, without  the  constant  continuance -of  these  life 
cannot  subsist ;  others,  intended  for  repairing  the  waste 
of  the  system,  have  been  termed  the  natural  fiifw- 
tions  :  for  by  the  constant  attrition  of  the  solids  and  the 
evaporation  of  the  fluid  parts  of  tlie  body,  we  stand  in 
.need  of  nourishment  to  supply  the  waste;  aAer  wbtcb 
-the  putrid  and  excrcmcntitious  parts  must  be  thrown 
AOt'by  the 'proper  pas^i^s.    The  digestion  of  the  food, 
•wcretian  of  Uie  humours,  and  excretion  uf  the  putrid 
-parts  of  the  food,  are  referred  to  this  class  \  which, 
thongfa  necessary  to  life, '  may  yet  be  intcrru]^ed  for 
a  considerable  tune  without  danger.    This  division  of 
the  functions  into  animal,  vital,  and  natural,  is  of  very 
ancient  date,  and  is  perhaps  mo  of  the  best  that  baa  yet 
157      been  proposed. 
j)i.<.tiDctiun    A  disease  takes  place,  •when  the  body  has  so  far  de* 
«f  diseases  cJipCTi  from  a  sound  state,  that  k*  functions  are  either 
wtdcoi^''  quite  impeded,  or  performed  with  difficulty.    A  dis- 
pound,      ease  therefore  may  h^pen  to  any  part  of  the  body  either 
solid  or  fluid,  or  to  any  one  of  the  functions :  and  those 
may  occur  either  lingly,  or  several ,  of  them  may  be 
diseased  at  the  same  time ;  whence  the  distinction  of 
diseased  into  simple  and  eompound. 

We  have  examples  of  the  most  simple  kinds  of 
vUseases,  in  the  rnptnre  or  other  injury  of  any  of  the 
corporeal  organs,  by  wbi(^  means .  they  become  lass 
fit  for  performing  their  offices  ;  or,'-4hough  the  organs 
themselves  should  remain  sound,  if  the  solids  or  fluids 
have  degeAerated  from  a  healthy  state  ;  or  if,  having 
tost  their  proper  qualities,  they  nave  acquired  others 
of  a  diflerent,  perhaps  of  a  noxious  nature  ;  or,  lastly, 
if  the  moving  powers  shall  become  too  weak  or  too 
Ktrong,  or  direct'their  force  in  a  way  contrary  to  what 
nature  requires. 

,  Symptoms.  Tbe-most  simple  diseases  are  either  -productive  of 
others,  ot  of  s^mplomSf  by  which  alone  they  Lecome 
kntfwn  to-  us.  Every  thing  in  which  a  sidL  person 
is  nbseTTed  to  differ  from. -one  in  health,  is  called  a 
xymptem and  the  most- remarkable  of , these  rsjwptoma, 
which  most  commonly  appear,  define  and  conmtute  the 
.  disease. 

The  causes  of  diseases  are  various ;  often  obsctur, 
.  and  some  tinies  totally  unknown.    The  most  full  and 
,  perfect  proximate  cause  is  that  which,  when  prc- 
i;9      sent,  produces  a  disease,  when  taken  away  rcdioves 
l>T«di>ipo-   it,  and  when  changed,  changes  it.— There  are  also 
neat         remote  causes,  which,  physicians  have  been  accustomed 
to  divide  into  the predtsponent  and  exciting  ones.  .'Vhe 
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former  are  those  which  only  render  tlie  btidy  fit  for  a  CaoKi  of 
disease,  or  which  .put  it  intu  such  a  state  that  it  will  IKmum. 
readily  receive  one.    The  cjtriting  cause  is  that  which '  "  V 
immediately  produces  the  ditiease  in  a  body  already  dis- 
posed to-  receive  it.  ^ 

1'he  predi<ponent  cause  is  -always  tDlicrent  in  the  Eiciting 
body  itst-lf,  thou^h  periiS)»  it  ■  originally  came  fromeaaie. 
witliuut  'f  thm  heat  'or  cold,  a  wry  sparing  or  a  very 
•  luxurious  .4lict,  and  many  other  particulars,  may  operate 
as  caoMcs-of  predisposkion,  inducing-plethora,  inanition, 
or  the  like.  But  tlie  exciting .  cavse  may  either  cone 
from  within  or  wrthoiit. 

From  the  combined  action  of  the .  prcdisponent  and 
-exciting  causes  conies  the  jirarimaie-  cause,  which  nei- 
ther of  the  two  taken  singly  is  often  able  to  produce.—  6t 
A  body  predisposed  to  disease  therefore  has  already  ^""'■Ki.te 
declined  somewhat  from  a  state  of  perfect  health,  al- 
.though  urnie  of  its-functions  are  impeded  in  snch  a  man- 
ner that  we  can  truly  say  tbe  person  is  diseased.  Yet 
.sometimes  the  prcdisponent:  cause,  by  contiatiing  long, 
may  arrive  at  such  a  heigfat,.that  it  alonci  without  the 
addition  of  any  exciting  cause,  may-  produce  a  real  dis- 
ease—The exciting  cause  also,  though  it  should  not 
be  able  immediately  to  bring  on.  a  disease;-  yet  if  it 
continues  long,  will  by  degrees  destroy  the  stningctA 
conKtitution,  and  render  it  liable  to  various  diseases  ; 
becau8e-.it  either  produces  a  prcdisponent  cause,  or  a 
converted  into  it,  so  that  tbe  same  thing  may  sometimes 
be  an  exciting  cause,  sometimes  a  predisponent  one,  or 
rather  a  cause  of  predispositiea  ;  of  which  the  incle- 
■xnencies.  of  the  weather,  sloth,  innuy,  &c..  are  ex- 
-amples. 

Diseases,  howe%-er,  seem  to  have  their  origin  firam  iiereditmr 
-the  very  constitution  of  the  animal  machine }  anddiscasru 
hence  many  diseases  are  common  to  every  body  when 
a  proper  exviting  cause  octnirs,  though  some  peo|de 
are  much  more  liable  to  certain  diseases  than  others. 
Sonne  are  heredkary  j  for  as  healthy  parents  naturaK 
-ly  produce  -  hcahfay  children,  so  diseased  parents  as 
naturally  produce  a  diseased  oflbpring.    Some  of  these 
Jiseaaci  appear  in  tbe  earliest  infiucy  j  others  occar 
«qua1ly  at  all  ages  i  nor  are  there  muting  some 
■which  lurk  unsuspected  even  to  the  latest  old  age,  at 
last  breaking  out  with  the  utmost  violence.    Some  dis- 
eases are  born  with  us  .even  though  they  have  no  pro- 
per foundation  in  our  constitution,  as  when  a  foetus  re- 
ceives someburt  by  an -injury  done  to  themother^  while 
others,  neither  bom  with  us  nor  haviog  any  foundation 
in  the  constitution,  are  suckled  in  with  the  uurse^s 
niilk.  Many  diseases  accompany' the  diflnrent  stages  of  Disca^rs 
life }  and  hence  somp  are  proper  to  inianey,  youth,  and *K« 
old  age.    Some  also  arc  proper  to  each  of  the  sexes : 
especially  the  female  sex,  proeeeding,  no  doubt,  from 
tbe  general  constitution  vi  ibe  body,  but  particniariy 
from  tlie  state  of  the  patts  subservient  to  generation. 
Hence  the  diseases  peculiar  tcviigins,  to  mepstmating 
women,  to  women  with  child,  to  lying-in  womcir,  to 
nurses,  and  to  old  women.    ITie  climate  itself,  ""^P''2>i(ea'*s 
which  people  live,  produces  some  diseases ;  and  every  fr^n  dt- 
.  climate  has  a  tendency  to  produce  particular  diseases,  mate, 
either  from  its  excess  of  heat  or  cold,  or  from  tbe  mu- 
tability of  the  weather.  An  immense  number  of  diseases 
also  may  be  produced  by  impure  air,  or  sudi  as  is  load- 
ed with  putrid,  marshy,  aad  other  noxious  vaponrs.  Tho 
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Caues  ot  '*^^  ttiing  maV  tiiipi»eA  Hketvlse  from  corrupted  sllment, 
^)iwusei.  irbether  meat  or  driok  ;  thoUgli  even  tlie  best  and  mwit' 
'  '  nntritiooi  alimeot  wilt  hurt  if  taken  in  too  great  quan- 

tity ;  not  to  mention  poisons,  whicti  are  endowed  with 
such  pernicious  qualities,  that  tven  when  taken  in  a 
Teiy*  smdl  quantity  they  produce  the  most  grie>-ous 
^       diseases  or  perhaps  even  death  hsdf.   Lastly,  from 
phmm    innumerable  accidents  and  danger*  to  i^ich  mankind 
franacd-  aie  exposed,  they  frequently  coole  off  with  broken 
limbs,  woands,  and  contusions,  sometimes  quite  incu- 
nhle}  and  these  misfortunes,  though  proceeding  from 
all  external  cause  at  first,  often  tcnninato  in  internal 
diseases. 

Hitherto  we  have  mentioned  only  the  dangers  which 
come  from  without ; .  but  these  are  not  less,  nor  fewer 
in  number,  which  con^  from  witliin.  At  every  breathy 
man  pours  fcHlh  a  deadly  poison  both  to  himself  and 
othersk  Neither  are  the  effluvia  of  the  lunga  alone 
hurtful ;  there  flows  eat  from  every  porit  of  the  body  a 
most  subtile  and  poisonous  matter,  perhaps  of  a  putres- 
cent nature,  which  being  long  accumulated,  and  not' 
allowed  to  difiuse  itself  through  the  air,  infects  the' 
body  with  most  grievoiu  difleas^ }  nor  does  it  stop 
here,  but  produces  a  eonti^^ion  whieh  apcads  devast**  * 
rtoQ  far  and  wide  among  mankind.  I'rom  too  much 
or  too  little  excrciiic  of  our  animal  powers  also  no 
small  danger  ensues.  By  inactivity  either  of  body  6t 
mind,  the  vigour  of  Imtb  is  iuipaiBeil  j  nor  is  the  dan- 
ger much  less  from  too  great  employment.  By  mode- 
mte  use,  alt  the  faculties  of  the  mind,  as  well  as  all  the 
part?  of  the  body,  are  improved  and  strrngthcued  i 
and  here  nature  bait  appointed  certain  limits,  so  that 
exercise  can  neither  be  too  much  neglected,  -nor  too 
much  increased,  with  impunity.  Hence  those  whf>  use ' 
violent  exercise,  as  well  as  those  who  spend  tbcir  time 
in  sloth  and  idleness,  are  equ;ltly  liable  to  diseases^  but 
each  to  diseases  of  a  different  land  :  and  hence  also  the 
had  effects  of  too  great  or  too  little  emphiymmit  of  ^  ^ 
66  mental  pow^. 
DiMuct  -  Berides  the  dan^rs  arising  from  those  actions  of  the 
CfMi  F*^  btidy  and  mind  which  an  in  our  own  power,  there  are 
RMs^of  the^^ij^  arisiftg  frMft  thttse  which  are  quite  involuntaiy. 

Thus,  pas^ieas  of  the  mind,  either  when  carried  to  too 
great  excess,  or  when  long  continued,  equally  destroy 
the  health  ;  nay,  will  even  sometimes  bring  on  sudden 
death.  Sleep  also,  which  is  of  the  greatest  service  in 
reAoring  the  exhausted  strength  of  the  body,  proves 
noSLioas  either  from  its  too  great  or  too  little  quantity, 
lo  the  most  healthy  body,  also,  many  things  always 
require  to  be  evacuated.  I1ie  retention  of  these  is 
hurtful,  as  weH  as  too  profuse  as  evacuation,,  or  the  ex- 
cretion of  4hose  things  either  spootatieeusly  or  artifi- 
riaUy  iriiich  nature  directs  to  be  retainafk  As  the 
solid  parts  sometimes  become  flabbv,  mft)  rimost  dis- 
scdved,  and  unfit  for  their  ynfcr  oftces  ;  so  llie'flirids 
iare  sometimes  inspissated,  aild  fmmed  even  into  the 
lisvdest  solid  masses.  Hence  impeded  actions  of  the 
organs,  vehement  pain,  various  and  grievous  diseases. 
jLMtly,  some  aninuUs  u-e  to  he  reckoned  among  the 
causes  of  diseases :  such,  particularly,  as  support  thmr 
lift  at  the  expence  of  others ;  and  these  either  invade 
us  {han.  without,  or  take  up  thev  ^tideuce  within 
the  body,  gnawing  the  bowels  while  the  person 
is  yet  alive,  not-(mly  with  great  clanger  and  dntrrss 
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to  the  patient,  but  sometimeB'  even  producing  death  Animul 
itself.  saids. 

Man,  however,  is  not  icft  without  dcfience  a^inst*'""*'  ""' 
so  many  and  so  great  dangers.  The  human  body  is  pos-  yi^^^fg^ 
sessed  of  a  most  wonderful  powei*,  by  which  it  preserves  f^f^ 
itself  from  diseases,  keeps  tm  nmiy,  ud,  in  a  very  short  Ittrv. 
time,  cures  sonw  already  begun,  while  others  are  1^ 
the  same  means  more  slowly  brou^t  to  a  happy  con- 
clashuh  This  power,  called  the  ■wfagmfew,  or  vit  me~ 
iticatrix  nahiray  is  well  known  both  to  physicians  and 
philosophers.  This  alone  is  often  sufficient  itir  curing 
many  diseases,  and  is  of  service  in  all.  Nay,  even  tlie 
best  medicines  operate  only  by  exciting  and  properly 
directiog  ^Is  force  }  for  no  medicine  will  act  on  a  dead 
earcasci  But  though  jdi^icians  justly  put  cou&dence  in 
this  power,  and  though  it  genendly  cures  diseases  of  a 
slij^tcr  nature,  it  is  not  to  be  thought  that  those'  of 
the  more  grievons  kind  are  to  be  left  to  the  unassisted 
efforts  of  the  vi»  meth'catrix,  I^VMicians  therefore 
have  a  twofold  error  to  avoid,  cither  despising  the 
powers  of  nature  too  much,  or  putting  too  great  con- 
fidence in  th^  >  becnose  in  many  diseases  these  ef- 
forts are  eitiier  too  fechte  or  too  violent,  inmmn^' 
that  sometimes  they  are  more  to  be  dreaded  than  even 
die  disease  itself.  So  far  therefore  is  it  from  being  the 
doty  of  a  physician  always  to  follow  the  ibotsteps  of 
nature,  that  it  is  often  necessary  for  him  to  take  a  di- 
rectly contrary  course,  and  oppose  her  effiHts  wiUi  alt 
his  might.  .  fis 

After  a  general  view  of  the  functions  of  the  animal  Chrmicnl 
body,  of  the  nature  and  causes  of  disease,  and  of  tbe^tuIvBlsof 
powers  by  which  these  are  to  be  combated,  Dr  ^'"^-^fJi™^ 
gory  proceeds  t«  treat  of  the  solid  materials  of  which, 
the  body  is  formed.  He  telU  us,  that  the  animal 
solid,  when  chemically  examined,  yields  earth,  oil,  salt, 
water,  phlogiston  or  inflammable  air,  and  a  great  quan- 
tity of  mephitic  air.  These  elements  are  found  in  va- 
i4ous  proportions  in  tho  diiferent  parts  of  the  body  }^ 
and  hence  diese  parts  are  endowed  with  'very  different 
mecliaaieal  powers,  hm  the  hardest  and  most  aolid 
bene  to  the  soft  and  almost  fluid  retina.  Nay,  it  is 
principally  in  this  diflfefence  of  proportion  between  the' 
quantities  of  the  different  elements,  that  die  diflerenee' 
between  the  solid  and  fluid  parts  of  the  animal  con- 
sist,' the  former  having  much  more  earth  and  less 
water  in  their  composititm  than  the  latter.  The  co- 
bei^ion,  he  thinks,  is  owing  to  something  like  a  che- 
mical attractson  of  the  elements  for  one  another',  aod 
its  cause  is  neither  to  be  sought  for  in  the  gluten, 
iVxed  air,  nor  earth.  This  attraction,  however,  is  not 
so  strong  but  that  even  during  life  the  body  tends  to 
dissdation  }  and  immediately  afier  death  pntrefaction 
commences,  prorided  only  there  be  as  much  moisture 
in  it  as  will  allow  am  intestine  notion  <o  go  oii.  The 
greater  ihe  heat,  the  sooner  does  pntrefaction  take 
place,  and  with  the  gmter  rapidity  does  it  proceed  ; 
the  mephitic  air  flics  off,  and  together  ,iri(h  it  ccr- 
tain  saKne  'particles-,  after  which,  the  cohesion  of' 
tlie  body  being  totally  destroyed,  the  whole  falls  in- 
to a  putrid  colluvies,  of  which  at  length  all  the  vo- 
latile parts  being  dissipated,  nothing  but  the  earth 
left  behind. 

This  analysis,  he  owns,  is  far  from  hcing  perfect,^ 
andttsby  no  means  in  the  language  of  Modem  ebemis- 
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try.  Bat  no  mo^em  dumbt  baB  ev&  been  able,  by 
combiniDg  tlie  cbenucal  ^inciples  of  fleah,  to  repro- 
'  '  duce  a  compound  uny  tbta^  like  what  the  flesh  ori- 
ginally was ;  yet,  however  imperfect  the  analysis  may 
he,  it  BtlU  has  the  .advantage  of  showing  in  some 
measure  the  nature  and  causes  of  c^!tain  diseases,  and 
thus  leads  physicians  to  the  knowledge  of  proper  reme- 
€9  dies. 

QoaUties  of  The  solid  parts  are  fitted  for  the'  purposes  of  Jife  in 
*''S^'^  three  several  wiys  j  namely,  by  their  cohesion,  their 
flexibility,  and  tbeir  elasticity,  ail  of  vriiich  are  various 
in  the  various  parts  of  the  body.  Most  of  the  functions 
of  life  consist  in  various  motions.  In  some  the  most 
violent  and  powerful  motions  are  required ;  and  theie- 
jEbre  sudi  a  d^|ree  of  coheaioB  is  oecessijry  in  these 
parts  as  will  be  sufficient  for  allowing  tbeoi  to.ferform 
their  offices  witbont  any  d^igcr  of  laceratioii.  It  is 
therefore  necessary  that  book  of  the  solid  puis  should 
be  more  flexible  than  others  *,  and  it  is  likewise  neces- 
sary that  these  parts,  along  with  their  flexibility,  should 
'  have  a  power  of  recovering  tbnr  formw  wape  and 
situation,  after  the  rem^vid  cf  tlie  frrce  by  wbjdi  tbey. 
were  altered. 

These  variations  id  flitxibility,  within  certain  li- 
mits, seldom  produce  any  material  consequence  witb 
regard  to  the  health :  thou^  sometimes,  by  exceed- 
ing the  proper  bounds,  they  may  briog  on  real,  and 
very  dangerous  diseases ;  and  this  either  by  an  excess 
or  diminution  of  tbeir  cnliesion,  flexLbilitjr^  or  dasdcity. 
By  augmenting  the  cobMion,  the  elasticity  is  abo  for 
the  most  part  augmented,  bat  the  flexibility  diminiab- 
ed  J  by  diminishing  the  cdieumi,.  the  flexibility.beooous 
greater,  but  the  elastieitr  u  dimintsbed. 

The  cause  of  these  auctions,  thourii  various,  may- 
be reduced .  to  the  fbUowiag  heads.    £ithar  the  che- 
mical composition  of  the  matter  itself'  is  changed  j  or, 
the  composition,  remaining  the  same,  the  particles  of 
the  solid  aiay  be  so  ftisposed,  that  they  shall  more  or  less 
strongly  attract  one  aa other.    As  to  the  composition, 
iUmost  all  the  elements  may  exist  in  the  bodj-  in  an  on- 
doe  proportion,  and  thus  each  contribute  its  shar^  to 
the  general  disorder.    Bat  of  many  of  these  things  we 
know  very  little ;  only  it  is  apparent,  that  the  fliuid 
parts,  which  consist  divAjr.  ef  water,  »ad  the  solid, 
rriach  are  made  up  of  wum  elements,  eie  often 
very  diflepent  proportions  :  the  more  water,  iJie  less  is 
the  cdiesion  or  elasticity,  but  the  greater  the  .flexibili- 
ty; and  the  reverse  Mpfeas,  if  the  solid  op  earthy. 
70      ^ul  jnvdomtnates. 
S^T"         The  remote  eauses  of  these  difllensnt-  rtates,  whether 
*  predisponent^r  exciting,  are  wry-  various.    In  the  first 
place,  idiosyncrasy  itself^  or  the  innate  constitution  of- 
tbe  body,  contributes  very  much  to  jvoduoe  the  above- 
mentioned  e&cts.  Some  have  natux«Uy>a  mudi  harder- 
aad  drier  temperament  of  the  body  than  others ;  men, 
for  instance,  more  than  niomen ;  which  can  with  the 
utmost  difficulty,  indeed  scarce  by  any  means  what- 
ever, adnut  of  an  alteration.    The  same  thing  take* 
jibee  Kt,  diflfcrent  periods  of  life;  for,  fnwi  first  to  last, 
the  . human  body  becomes  always  drier  and  mmre  rigid. 
Mnch  ahw  depends  on  the  diet  made  use  ai,  which  al- 
ways produces  a  corresponding  state  of  the  solids  in. 
■  proportion  to  its  being  maee  or  less  watery.  Neither 
■    are  there  wanting  strong  reasons  Sat  behevinx,  that 
lot  flqly  the  habit  of  tbe  .body,  but  vteu  the  disposi- 
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turn  of  the  mud^  dependa  vary  meh  en  the  diet  we  Aninsl 
make  use  of.   Tbe  geed  or  bi^  concoction  of  the  ali»,  SoUii. 
ment  also,  the  application  of  the  nourishment  prepared  V    v  ' 
from  it,  and  likewise  the  state  of  the  air  with  regard  to 
moisture  and  dryness,  affect  the  temperament  of  i&t  body 
not  a  little ;  and  hence  those  who  inhabit  mountains 
or  dry  countries,  arp  very  different  finm>the  inhabitants- 
of  low  mar^y  places.    Lastly,  the  manner  of  living 
Contributes  somewhat  to  this  effect :  Exercise  presses 
out  and  exhales  the  moisture  of  the  body,  if  in  too  great 
quantity;  on  tbe  contrary,  slptb  and  laziness  prodoce 
an  efie^  directly  ,  opposite,  and  cause  a  redundancy  of  ~ 
fluid. 

Bat,  pitting  tbe  dKmical  oominsition  of  the  solid 
parts  out  of  ue  -question  altogether,  .they  may  be  af- 
^ted  by  nai^  tmier  causes,  Tbe  condensation,  for 
instanee,  at  compression  of  the  particles,  whether  by 
mechanical  causes  or  by.means  of  cold  or  beat,  makes 
a  considerable  alteration  in  tbe  strength  and  elasticity 
of  every  Boiii  hodf.  How  much  mechanical  pressure 
contributes  to  this  may.be  understood  from  the  expe- 
rinients  of  Sir  Clifton  Wiotringham  : .  and  hence  aJao 
are  ve  to  deduce  the  reason  of .  many  fiu:ts  of  the  high-  - 
est  importaace  in  the  animal  economy ;  namely,  the 
growthj  state,  decrease  of  the.  body ;  its  rigidity 
daily  increaung;.  and  at  last  the  unavoidable  dean 
incident  to  old  age  from  a  continuance  of  tbe  same 
-  causes. 

.  Ferb^  the  different  densi^  of  :the  solids  is  in  some  - 
measure  owng  ta  Nature  herself}  bat  it  seenis  to  de- 
send  more  on  the  powers  of  exerciap  or  inactiritr  in . 
dmnging  tiie  state  of  tbe  solida,  the  efficcts  <^  wnidi 
on  the  body,  vdiether  good  or  bad,  may  hence  be  easily, 
understood. 

Heat  relaxes  and  expands  all  bodies,  but  cold  ren- 
ders them  more  dense  and  hard;  the  effects  of  which, 
on  the  human  body  are  well  known  to  most  people. 
Though  the  body  is  found  to  preserve  a  certain  de- 
gree of  beat  almost  in  every  situation,  yet  its  surface 
mast  unavoidably  be  affscted  by  tbe  temperature  of  the 
oircumambient .  atmo^here ;  and  we  have  not  tbe  least 
reason  to  doubt  that  every  part  ef  tbe  body  may  thus 
£eel  the  eflects.  of  that  temperature.  What  a  difierwce 
is  there  between  one  who,  exposed  to  the  south  wind, 
bcsomes  lazy  and  InOKoid,  scarce  iJile  to  drag  along  hi* 
limbs )  and  one  lAo  mis  the  ibra  of  the  cold  north 
wind,  which  renders  the  whole  bod^  alert,  strong,  and 
fit  for  action  ? 

That  these  various  causes,  each  of  which  is  capable  of 
aflTecbing  tbe  constitution  of  the  body  when  taken  sing- 
ly, will  prodoce  mudi  greater  ^eOiscts  when  combined, 
is  sufficiently  evident.  Hie  experiments  of  Bryan  Ro- 
binson, the  efiecta  of  the  warm  bath,  and  indeed  daily 
experience,  show  it  fully. 

It  is  .not  yet  certainly  known  what  is  the  ultimate 
stmO^ire  of.ibe  minntest  parts  of  the  animal-solid;  whe- 
ther it  ooqBiBt94f«ti»igbt  fibres  or  threads,  whose  length, 
is  veryceasiderahle  in  propai^iai  to  their  breadth^  v«ri- 
oosiy  mterwovok  with  one  another,  as  Boeriiaave  sa^ 
ppses ;  or  of  spiral  ones,  admirably  ctmvolated  and  in- 
terwoven with  one  another,  as  some  microso^ical  cx- 
peoments  seem  to  show-;  or  whether  the  cellular  tex- 
twe  be  formed  of  fibres  at.  lamma^  and  firom  thence  tbe 
greatest  port  of  the  body,  as  the  celebrated  Haller  hath 
endeavoured  to  prove.  ^ 
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Aniawl      Titt'cellular  teztore  is  oliftrTed  thrOQgliont  the  whole 
,  Satidc    boJy :  it  surrounda  and  connects  the  fibres  themselves, 
'       whidi  are  stifficiently  ftppftreitt  in  many  of  the  organs  j 
C^Hqllr  ali^dy  joiiu  the  difiiuent  parts  which  ought  to 

teoan.     bave  ny  kmd  of  motion  upon  the  neighbooring  ooes. 

By  a  coodeiui^on  of  this  substaoce  also,  the  strot^^st, 
md  wbat  seem  the  thionest,  memlnaiws  are  formed ; 


the  molt  simple  of  which  beingacoiuntdy  examined, 
disconrer  the  wUnlar  struotnre.  This  cellular  substance 
sometimes  increuei  to  a  snr^ising  degree,  and  all  parts 
fonned  of  it,  membnnes,  veauU,  &c  especially  by  a 
gentle  distension ;  for  «  sadden  and  violent  distension 
either  bfeaks  it  altogether,  or  renders  it  thinner.  Som&- 
times  also  it  grows  between  neighbonriog  parts,  and 
joins  those  which  nature  has  left  &ce.  ^ret^natural 
concretions  of  this  kind  are  often  observed  after  an  in- 
flammatiou  of  the  lungs  or  of  the  abdominal  viscera ; 
and  these  new  membranes  are  foond  to  be  truly  celln- 
W.  "Dm  snhstance,  when  cut,  or  hy  any  other  means 
divided,  gnwi  together  of  its  oWn  accoi^  ;  bat  if,  by 
leaami  of  very  gmt  inflammation  and  suppuration,  » 
large  portion  of  the  cdlular  texture  has  been  destroyed, 
it  is  never  a^ain  oomj^tely  renewed,  nnd  an  n^y  scar 
is  left.  It  u  even  said,  tmt  this  snbetance,  in  certain 
cases,  i»,  mpaUe  joining  the  parts  either  of  the  same 
body  with  one  another,  or  of  a  migd  body  witib  them  ; 
and  upon  this,  if  on  aoy  foundation,  rests  Uie  art  of  Tar 
liacotins  and  that  of  transplantinr  teeth,  lately  so  much 
talked  of. 

The  celloiar  texture  is  in  some  places  merely  a  kind 
of  net-work,  m  others  filled  with  fitt.  'Wherever  too 
great  hulk,  or  compression  would  have  been  inconvenient 
er  dangerous,  as  in  the  head,  lungs,  eyes,  eyebrows, 
penis,  scrotum,  &c.  there  it  collects  no  fat,  but  is  lax, 
and  purely  reticulated ;  but  between  the  mnsctes  of  the 
bodr  and  limbs  below  the  skin,  in  the  abdtmien,  espe* 
cibIIt  in  the  omentam  and  about  the  kidneys,  ttory 
ft  mack  &t  is  secreted  and  collected. 
&«nnalftt  The  fat  is  ^ineipally  a  pore  animal  oil,  not  very  dif- 
fisrent  from  the  expressed  and  mild  vegetable  ones  ;  du- 
ring life  it  is  fluidi  bat  of  different  degrees  of  thick- 
ness in  different  ports  of  the  body.  JEt  is  secreted  from 
the  blood,  and  is  offasn  suddenly  >eftl)Sorbed  into  it, 
though  pure  oil  is  vety  rarely  observed  in  the  blood. 
It  is  indeed  very  probable,  that  oil,  by  digestion, 
partly  in  the  primte  vise,  and  partly  in  the  lungs,  is 
nmverted  into  ^nteo,  and  this  again  into  oil  by  means 
of  secretion ;  though  no  glandular  organs  secreting 
ib»  fiiU  can  be  shown  by  anatomists.  It  is,  hotrever, 
fvobable,  thrt  there  are  such  organs  j  and  that  die 
cellular  textnre  has  some  peculiar  structure  in  those 
parts  which  an  destmed  to  contein  the  &t  already 
secreted,  withont  soflfering  it  to  pass  into  other  places  j 
for  it  nevw  passes  into  those  parts  which  are  purely  re- 
ticulated, although  the  cdlular  texture  is  easily  per- 
meable by  air  or  water  over  the  whole  body  from  hcud 
to  foot 

The  fat  is  augntented  by  the  use  of  much  animal- 
■  food,  or  of  any  other  that  is  oily  and  nourishing,  pro- 
'  Tided  the  digestion  be  ^;ood  $  by  the  use  of  strong 
drink,  especially  malt-liqner ;  by  much  rest  of  body 
and  mind,  mufch  sleep  and  inactivity,  castration,  cold, 
rented  blood-letting,  and  in  general  by  whatever  di- 
mmiriws  the  vital  and  animal  powers.  Much,  how- 
ever, dqiendi'oB  the  coutitiition  of  Hut  -body  itsetf^ 
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nor  is  it  possible  to  fatten  a  homan  creature  at  pleasure  Aiuni.i] 
like  an  ox.  A  certain  de^^ree  of  fatness,  according  to  Sdias. 
the  age  of  the  person,  is  a  sign  and  effect  of  good^'  -v  ■  •  ' 
health  }  but  when  too  great,  it  becomes  a  disease  of  ,  ■ 
itKlf,  and  the  cause  of  other  diseases.  It  majy  always 
be  very  certainly  removed  by  strong  exerase,  litUe 
sleep,  and  a  spare  diet.  The  fat  commonly  maka  np 
a  consideraUe  part  of  the  btdk  of  the  body,  and  some- 
times  br  fnr  the  greatest  part.  Its  nw  seems  to  he  to 
make  the  motion  of  the  body  more  easy  and  free,  by 
lessening  the  frictiw  of  the  moving  parts,  and  thus 
preventing  the  abrasion  of  the  solids,  which  would 
otherwise  nappen.  It  is  also  of  use  to  binder  the  parts 
from  growing  toge^er,  whidi  sometimes  happens, 
when  by  an  ulcer  or  any  other  accident  a  part  of  the 
cellular  texture  containing  the  fat  is  destroyed.  Besides 
all  this,  the  fat  contributes  not  a  little  to  the  beauty  of 
the  body,  by  filling  up  the  large  interstices  betweett  . 
the  muscles,  which  would  otherwise  give  the  person  m 
deformed  and  shocking  appearance.  It  is  thought  to 
be  nutritions,  ^hen  abeoriied  from  its  cells  into  the 
Mood  {  hut  of  this  we  have  no  certain  proof.  It  seems 
to  have  some  power  of  defending  from  the  cold ;  at 
least,  nature  has  bestowed  it  in  very  great  quantity  on 
thou  animals  which  inhabit  the  colder  regions,  as 
whales,  bears,  &c.  . ^ 

Those  parts  of  the  body  which  enjoy  sense  and  mo-  VitalsoIUfc 
bility,  are  c^led  livif^  or  vital  solids..  They  are  the 
brain,  berebellum,  medulla  oblongata,  spinal  marrow, 
the  nerves  arising  from  these  and  diflbsed  throngbout 
the  whole  body,  and  which  are  distributed  through  tlie 
various  organs  of  sense  and  through  the  muscles,  and , 
lastly  the  muscles  themselves. '  Sensation  is  much  more 
general  than  mobility,  as  being  common  to  all  the  parts 
already  mentioned.  Mobility  is  proper  to  the  muscu- 
lar fibres  alone  :  wherever  there  is  sensation,  therefore, 
we  may  believe  that  there  are  nerves  }*and  wherever 
there  is  mobility,  we  may  believe  that  muscular  fibres 
exist.  Nay,  even  mobility  itself  seems  to  originate 
frmn  the  connection  which  the  muscles  have  with  the 
nerves ;  for  soon  after  the  nerves  are  compressed,  or 
tied,  or  cut,  the  muscles  to  which  they  are  distributed 
lo^  their  facoltics  •,  which  happens  too  when  the  braia 
itself,  or  the  origin  of  the  nerves,  is  affected.  Somfc 
reckon  that  the  muscles  are  produced  from  the  nerves, 
and  consist  of  the  same  kind  of  matter.  Both  indeed 
have  a  similar  structure,  as  being  fibrous  and  of  a  white 
colout :  fdl!-  the  muscles,  when  well  fireed  from  the 
blood,  of  which  they  contain  a  great  abundance,  are  (tf 
this  colour  as  well  as  the  nerves  ;  neither  can  the  ner- 
vous fibres  by  any  means  be  distinguished  from  the  mns- 
cnlar  fibres  themselves.  Both  have  also  sensation  }  and 
both  stimulants  and  sedaUves  act  in  the  sama  numner, 
whether  they  be  applied  to  the  muscles  themsdvn  or  to 
the  nerves.  These  circumstances  have  led  Dr  Cnlkn 
and  many  others  to  consider  the  mnscniar  fibre  as  being 
merely  a  continuation  of  nefve.  But  to  this  opinion 
ihere  arc  many  strong  objections  j  though  there  can 
be  nq  doubt  that  the  contraction  of  the  muscular  fibre 
is  intimately  connected  with  nervous  influence. 

it  is  difficult  for  us  to  discover  the  origin  of  many 
parts  of  the  body,  or  to  ascertain  whether  they  are 
produced  all  at  the  same  time  or  one  afUr  another : 
^t  it  mnst  he  owned,  that  many  of  the  mnscniar  parts 
«tB  efasemd  to  4mve  attained  a  remaikidile  degree  4f 
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F.steTiiHl  «trenjpli,  wliilc  the  biaia  in  still  soft  and  aliDMt  fluid  : 
Seucii.   and  that  tbe  action  af  these  mniicuUr  parts  is  required 

»"  ■'  for  the  action  and  growth  of  the  brain.  The  muscles 
are  also  of  a  much  firmer  contexture  than  tbe  nerves ; 
aad  enjoy  a  power  of  their  own,  namely,  that  of  irri- 
tability, of  which  tJic  ner\-cs  nevur  participate.  Of  ne- 
cessity, therefore,  either  the  muscles  must  be  construc- 
ted of  some  kind  of  matter  different  from  that  of  the 

'  .iterves}  or  if  both  are  made  of  the  same  materials, 
their  orgauizatiou  mi»t  be  exceedingly  diflerent.  But 
if  the  suliHtancu  of  the  muscles  and  nerves  be  totally  dif- 
ferent, wc  may  easily  be  convinced  that  much  of  the 
one  ia  always  mixed  with  the  other;  for  it  is  impos- 
sible to  prick  a  muscle,  even  with  the  smaUcst  needle, 
without  wounding  or  lacerating  many  nervous  fibm 
at  the  same  time.  Since,  therefore,  there  is  such  a 
close  conncctimi  between  the  muscles  and  nerves  both 
as  to  their  functions  and  structure,  they  are  deser- 
vedly reckoned  by  physiologists  to  be  parts  of  the 
same  genus,  called  the  genus  na'vosum,  or  Nervous 

74  '  system. 

Sense  of  After  treating  of  sense  in  general,  Dr  Gregory  prio- 
fccliog.  cecds  to  consider  particularly  each  of  the  senses  both  ex- 
ternal and  internal.  He  begins  with  the  sense  of  feel- 
ing, as  being  the  most  simple,  and  at  the  same  time  in 
common  to  every  part  of  the  oer^-ous  system.  In  some 
places,  however,  it  is  much  more  acute  than  in  others  *, 
in  the  skin,  for  instance,  and  especially  in  the  points  of 
the  fingers.  These  arc  reckoned  to  have  nervous  papil- 
ItPf  which  by  the  influx  of  the  blood  are  somewhat  ei-ect* 
ed  in  the  action  of  contact,  in  order  to  give  a  more  acute 
sensation }  though  indeed  this  opinion  seems  rather  to 
be  founded  on  a  conjecture  derived  from  tbe  structure 
of  the  tongue,  which  is  not  only  the  organ  of  taste,  but 
also  a  moat  delicate  organ  of  toncb,  than  upon  any  ccr- 
•j^  tain  observations. 
Mb>  From  the  st^sc  of  ff^eling,  as  well  as  all  the  other  sen- 

ses, citltcr  pain  or  pleasure  may  arise  }  nay,  to  this  sense 
we  commonlv  refer  both  pain  and  almost  lUl  other  trouble- 
some  sensations,  though  in  truth  pain  may  arise  from 
every  vehement  sensation.  It  is  brought  on  by  any 
neat  force  ap]died  to  tbe  sentient  part ;  whether  this 
force  comes  from  within  or  from  without.  ^Vfaatever, 
therefore,  pricks,  cuts,  lacerates,  distends,  compresses, 
bruises,  strikes,  gnaws,  bums,  or  in  any  manner  of  wajr 
stimulatea,  may  create  pain.  Hepce  it  is  so  frequently 
conjoined  with  so  many  diseases,  and  is  often  more  into- 
lerable than  even  the  disease  itself.  A  moderate  de- 
gree of  pain  stimulates  tbe  affected  part,  and  by  degrees 
the  whole  body  ;  produce^  a  great  nux  of  blood  to  tbe 
part  aRectcd,  by  increasing  the  action  of  its  vessels  ; 
and  it  seems  also  to  increase  the  sensibility  of  the  part 
affected  to  future  impressions.  It  often  stimulates  to 
such  motiona  as  are  both  necessary  and  healthful. 
Hcmce,  pain  is  sometimes  to  be  reckoned  among  those 
dings  which  guard  our  life.  Mlicn  very  violent,  how- 
ever, it  produces  too  great  irritation,  inflammation  and 
its  consequences,  fever,  and  all  those  evils  which  flow 
from  too  great  ibrce  of  the  circulation }  it  distttders 
tbe  whole  nervous  system,  and  produces  spasms,  watch- 
log,  convulsions,  delirium,  debility,  apd  fainting.  Nei- 
tber  tbe  mind,  nor  body  can  long  bear  very  vehement 
pain :  and  indeed  Nature  has  appointed  certain  limits 
beyond  which  she  will  not  perpiit  pain  to  be  caiTied, 
vitbout  bringing  OD  deliriuin,  eonvulsions,  sync<^,^oi 
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even  death,  to  reibie  the  inismUe  stiflle^  from  Ik  Extendi 
torments.  Scmet. 

Long-continued  pain,  even  tliougfa  in  a  more  gentle v 
degree,  often  brings  on  debility,  torpor,  palsy,  and  ri- 
gidity of  the  affected  part.  But  if  ntrt  too  violent,  nor  j 
accompanied  with  fever,  sickness,  or  anxiety,  it  some- 
times seems  to  contribute  to  the  clearness  and  acuteness 
of  the  judgment,  as  some  people  testify  who  have. been 
afBicted  with  the  gout.  76 

Anxiety  is  another  disagreeable  sensation,  quite  dif- -Vaiieir. 
fcrent  from  pain,  as  being  more  obtu^  and  less  ca- 
capable  of  being  referred  to  any  particular  part,  thou^ 
frequently  more  intolerable  than  any  pain.  But  we 
must  take  care  to  distinguish  between  thi»  anxiety  of 
which  ve  treat  in  a  medical  sense,  and  that  whidi  ii 
spoken  of  in  common  discourse.  Tbe  latter  does  not 
at  all  depend  on  tbe  state  of  tbe  body,  but  belongs  en- 
tirely to  the  mind ;  and  arises  from  a  sense  of  danger, 
or  a  foresiglit  of  any  misfortune,  'llie  former  is  truly 
corporeal  j  and  derives,  no  less  than  pain,  its  srigin 
from  a  certain  state  of  the  body.  Notwithstanding  this 
difference,  however,  it  is  very  possible  for  both  ibese 
kinds  of  anxiety  to  be  present  ai  the  same  time,  w  for 
the  one  to  be  the  cause  of  tlie  other.  A  very  great 
botlily  anxiety  will  strike  fear  and  despwidency  into 
the  most  resolute  mind  j  and  mental  anxiety,  on  tbe 
contrary,  if  very  violent  and  long-continued,  may  in- 
duce the  former,  by  deutroying  the  powen  of  tbe  body* 
cMpucially  those  wluch  promote  tbe  circulation  of  tbe 
blood. 

.  Amicty,  ip  the  medical  acnse  of  the  word,  arises  In 
the  first  ]dacc  from  rverr  cause  disturbing  or  impeding 
the  motion  of  the  blood  through  tbe  heart  and  large 
vessels  near  it.  Anxiety,  therefore,  may  arise  mm 
many  diseases  of  the  heart  and  its  vessels,  such  as  its 
enlargement,  too  great  constriction,  ossification,  poly- 
pus, palpitation,  syncope,  inflammation,  debility,  and 
also  some  afteetions  of  the  mind.  It  is  likewise  produ? 
ced  by  every  difficulty  of  breathing,  from  whatever 
cause  it  may  arise  }  because  then  the  blood  passes  less 
freely  through  the  longs  :  anxiety  of  this  kind  is  felt 
deep  in  tbe  breast.  It  is  said  also  to  arise  from  the 
dimcult  passage  of  tbe  blood  through  tbe  liver  or  other 
abdominal  visceia. 

A  certain  kind  of  anxiety  is  very  common  and 
troublesome  to  hypochondriacal  people  *,  and  arises 
ft'om  the  stfmiach  and  intestines  being  either  loaded 
with  indigested  and  corrupted  food,  or  distended  with 
air  produced  by  fermentation  and  extricated  from  the 
aliments.  By  such  a  load,  or  distentimi,  tbe  stomach, 
which  is  a  very  delicate  organ,  becomes  greatly  af- 
fected. Besides,  the  free  descent  of  tbe  diaphragm  is 
thus  hindered,  and  respiration  obstructed.  Anxiety  of 
this  kind  is  usually  ven-  much  and  suddenly  relieved 
by  the  expulsion  of  the  air  ^  by  which,  as  well  as  by 
other  signs  of  a  bad  digestion,  it  is  easily  known.  In 
these  cases  tbe  anxiety  is  usually,  though  with  little  ae- 
curaeyj,  refcired  to  the  stomach. 

Anxiety  also  freqncntly  accompanies  fe^xn  every 
kind,  sometimes  in  m  greater  aod  sometiincs  in  a  les- 
ser degree.  In  this  case  it  arises  as  well  frofli  tbe  ge- 
neral debility  as  from  the  blood  being  driven  from 
the  surface  of  the  body  and  accumulated  in  the  large 
vessels :  as  in  the  beginning  of  an  intermittent  fever. 
Or  it  may  arise  from  an  aOcction  of  the  stomach, 
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Eztemml  vh^n  overlobded  with  Crude,  cwnipted  Blimcnt}  or  ii~ 
SeniCT.  stended  and  nauseated  with  too  nnich  ■  drink,  evpe- 
'  "'ciall^  medicated  drink.  As  the  fever  iacreasrs,  the 
aanetj  of  the  patient  becomes  greater  and  greater } 
remarkably  h,  accrarding  to  the  testlnwny  of  iihjsi- 
cians,  either  immediately  before  the  crisis  or  on  the 
nif^t  preceding  it  ;  as  before  the  breaking  out  <^  ex* 
anthcmita,  bsmkorrhagy,  Hweat,  or  diarrhoea,  which 
sometimes  remove  fewts.  The  patient  feels  likewise  an 
anxiety  from  the  striking  in  of  anr  eruption  or  critical 
metastasis.  This  sensation  aUo  accompanies  fevers  and 
most  other  diseases,  wlien  the  vital  power  is  exhausted, 
and  death  approaches,  of  which  it  is  the  forerunner 
and  the  sign.  It  battens  at  that  time,  because  the 
vital  powers,  unable  to  perform  tfaeir  fuactions,  caunot 
inake  the  blood  ciicutatc.  But  what  kind  of  anxiety 
this  is,  the  other  signs  of  a]^roaching  death  show  very 
cvidcotlv'.  Aloreover,  even  in  the  time  of  sleep,  anxie- 
ty may  arise  from  the  same .  causes :  hence  frightful' 
dreams,  which  frequently  disturb  our  repose  with  sur- 
prise  and  terror. 

luhug.  Itching,  an  uneuy  seiMatiori,  with  m  desire  of  scratfdi- 
ing  tlio  pUoe  afiectcd,  is  oUen  very  troublesome^  al- 
though it  8e«ns  to  be  more  a-kin  to  pleasure  than  to  pain. 
As  pain  ^oceeds  from  too  great  an  irritation,  cither 
chemical  or  mechanical,  so  docs  itching  proceed  from 
a  sli^it  one.  Titillation,  or  friction,  of  a  woollen  shirt, 
lor  instance,  upon  the  skin  of  a  person  unaccustomed 
to  it,  and  of  a  delicate  constitotion,  excites  itching ; 
as  do  also  mauy  acrid  fossils,  vegetables,  and  animals. 
Hence  an  itching  is  tlie  first  sensation  after  the  appli- 
i^ation  of  cantkarides,  although  the  same,  when  aug- 
mented becomes  painful.  The  same  effect  is  produ- 
ced by  any  thing  acrid  thrown  out  upon  tlie  skin  j  as  in 
cxaatbematio  fevers,  the  disease  called  the  itchf  &c. 
Lice,  worms,  especially  asciuiiles,  irritating  either  tfae 
skin  or  the  intestinm,  excite  a  trouUesone  itching. 

Too  acute  a  sensation  over  the  whole  body  is  veiy 
rarely  if  ever  observed.  In  a  particular  part  the  sense 
of  feeling  is  often  more  acute  than  it  ought  to  be,  either 
from  the  cuticle  itself  beiog  too  thin  and  soft,  or  being 
removed  ;  or  from  the  part  itself  being  inflamed,  or  ex- 
posed to  too  great  heat.  It  becomes  obtuse,  or  is  c%'cft 
quite  destroyed  over  the  whole  body,  or  to  great  part 
fit  it,  from  various  affections  of  the  brain  and  nerves  *, 
as  when  they  arc  wounded,  compressed;  or  defective  in 
vital  power.  This  is  called  amgtlkena,  and  sometime! 
accompanies  palsy. 

This  sense  may  be  deficient  in  a  particular  part,  ei- 
ther from  the  nerve  being  diseased,  or  from  its  being 
compressed  or  wounded,  or  from  the  part  itself  being 
exposed  to  too  great  a  degree  of  cold }— or  from  the 
scarf-skin  which  coven  it  being  vitiated,  either  beoom- 
ing  too  thick  or  bard,  by  the  handling  of  nni^  ot 
bard,  or  hot  bodies,  as  is  the  case  with  glass-makers 
and  smiths  i  or  from  the  elevation  of  the  cuticle  from 
the  subjacent  cutis,  or  true  skin  itself,  by  the  intcrpo- 
8iti<Hi  of  blood,  serum,  or  pus ;  or  from  the  cutis  be- 
iog macerated,  relaxed,  or  become  torpid,  which  some- 
times happens  to  hydropic  persons  ;  or  lastly,  from  the 
whole  itfgan  being  corrupted  by  gangrene,  burning, 
cold,  or  oontusion.  This  sense  is  vei^  rarely  depraved, 
unless  perhaps  in  tlie  case  of  delirium,  when  all  the 
fimctiou  of  the  brain  are  disturbed  in  a  stuprismg 
qwuttr. 
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The  Bcnsc  next  to  be  considered  is  that  of  Ustc,  the  tUtrniKl 
]vincipal  oigan  of  which  is  the  toi^^c    the  nearer  the  tj^naet. 
tip  of  it,  the  more  acute  Is  the  sense,  and  the  nearer  *"'"v  ■  r 
the  glottis  so  much  the  more  obtuse.     It  most  bcxhttel 
owQM,  however,  that  some  kind  of  acrid  substances, 
the  taste  of  which  is  scarcely  perceived  upon  tht  tip  ox  '  * 

the  tongue,  excite  a  moat  vdwroent  sensation,  about  its 
roots,  or  even  in  the  throat  itself.  The  tongue  is  en- 
dowed with  many  large  and  beautiirul  nervous  papillae, 
which  seem  to  be  tlie  chief  seat  of  this  sense,  and  in 
the  act  of  tasting  are  elevated  and  erected,  in  order  to 
give  the  more  acute  sensation. 

Nothing  can  be  tasted  which  is  not  soluble  in  the  sa- 
liva, that,  being  applied  in  a  fluid  form,  it  may  per- 
vade tlic  involocra  of  the  tongue,  and  affect  its  nervous 
pulp  i  and  hence  insoluble  earths  are  quite  insipid. 
Keither  Is  it  suflicient  for  a  body  to  be  soluble  that  it 
may  be  tasted :  it  must  also  have  something  in  it  s&lint", 
or  at  least  acrid,  in  order  to  stipiuUitc  the  nervous  sub* 
stance }  and  hence,  whatever  has  less  salt  than  the  sa^ 
liva  is  totally  insipid. 

'Hic  taste  is  ruvly  found  to  he  too  acntc,  unlcsf 
through  a  fault  in  tiie  epidermis  which  coren  the 
tongue.  If  this  be  removed  or  wounded,  or  covered 
with  ulcers,  aphthae,  &c.  then  the  taste,  becoming  too 
acute,  is  painful :  or  sometimes,  no  other  seuiatiMl 
than  that  of  pain  is  felt.  It  may  be  impaired,  as  welt 
as  the  sense  of  feeling,  from  various  diseases  of  the 
brain  and  nerves  ;  of  which,  however,  the  instances  are 
but  rare.  In  some  people  it  is  much  more  dull  than  in 
others}  and  in  such  the  sense  of  smelliog  is  usually  de- 
ficient also.  The  taste  is  must  commonly  deficient  on 
account  of  the  want  of  saliva  ;  for  a  dcy  tongue  cannot 
perceive  any  taste:  hence  this  sense  is  very  dull- in  many 
diseases,  especially  in  fovcrs,  catairhs,  &c.  as  well  oa 
account  of  the  defect  of  salira  as  of  appetite,  ^ich 
is  .of  so  much  siarvicc  in  a  state  ofhealtfa  }  ot  by  reason 
of  tiie  tongue  being  covered  wilji  a  viscid  mncu; 

The  taste  is  frequently  depraved  j  when,  for  ex- 
ample, we  have  a  perception  of  taste  mthoiit  the  ap- 

Elication  of  anjr  thing  to  the  tongue ;  or  if  any  thing 
e  applied  to  it,  when  we  perceive  a  taste  different 
from  what  it  ou^t  to  be.  This  happens  for  the  most 
part  from  a  vitiated  cmidition  of  the  saliva,  which  is 
Itself  tasted  in  the  month.  Hence  we  may  perceive  a 
sweet,  saline,  bittra*,  putrid,  or  rancid  taste,  according 
to  the  stetc  of  the  saliva :  which  may  be  corrupted  ei- 
ther from  the  general  vitiated  condition  of  the  mass  o( 
humours^  or  the  ghuub  which  secrete  it ;  of  the  moutb 
itself}  or  even  of  the  stomach,  the  vnpouxs  and  emc- 
tatiooa  of  which  rise  into  the  month,  especially  vben 
tfae  stomach  is  diseased. 

Beudes  the  faults  of  the  saliva,  however,  the  taste 
may  be  vitiated  from  other  causes  i  as,  for  instance, 
the  condition  of  the  nervous  papillae.  This,  however, 
is  as  yet  but  little  known  to  us  j  for  the  taste  is 
sometimes  plainly  vitiated,  when  at  the  same  time 
the  saliva  appears  quite  insipd  when  tasted  by- other, 
people. 

Physicians,  in  almost  every  disease,  but  especially  in 
fevers,  inquire  into  the  state  of  the  tongue  ;  not,  indeed^ 
without  the  greatest  reason:  for  from  this  they  can 
judge  of  the  condition  of  the  stomach  -,  of  the  thirst,  or 
rather  the  occasion  the  patient  has  for  drink,  when,  on 
account  of  his  delirium  or  stapor,  be  neither  frels  bis 

thirst. 

Digitized  by  Google 


214 


8m^ 


ME  D 

Ezternel  thirst,  nor  is  able  to  call  for  drink.  And,  lut]^,  from 
Semu.  u  inspection  of  the  tongue,  physicituis  endeavour  to 
""V  '  ftmn  sane  Jn^pnoent  concerning  the  nature,  increMe, 
and  remiMHHi  of  the  fever. 

After  the  sense  of  taste,  we  aball  next  treht  of  that 
of  that  smdl.  Its  seat  is  in  that  verywft  and  delicate 
membrane^  6Ued  with  nerves  and  blood-vessels,  irhich 
covers  the  interaal  parta  of  the  nose,  and  the  varimis 
aiatues  and  cavities  proceeding  from  thence.  This 
sense  is  more  acute  about  the  middle  the  septum, 
and  the  assa  gpotigrosa,  where  tbe  memhrane  is  thicker 
and  softer,  than  in  tbe  deeper  ^«avities,  where  the 
membrane  is  thinner,  less  nervous,  and  less  filled  with 
blood-vessels;  although  even  these  do  not  seem-to  be 
altogether  destitute  of  the  sense  of  smelling. 

As  hy  our  taste  we  judge  of  the  soluble  parts  of  bo- 
dies, so  hy  our  smell  we  judge  of  those  very  volatile 
and  snbtile  fiarts which  fly  off  into  the  air;  and  like 
•  the  organ  of  taste,  that  of  smell  is  kept  moist,  that  it 
>inay  have  the  more  exquisite  sensation,  pardy  by  its 
proper  mucnSy^and'  partly  hy  tbe  tears  which  descend 
from  the  ejres. 

Some  kinds  of  odoors  greatly  affect  the  -nervous 
sjrston,  and  prodnce  the  most  surprising  cfiects.  Some 
gratefidly  excite  it,  and  immediately  recnitt  the  spirits 
when  almost  sinking;  while  some  pvdnoe  fainting, 
■nay,  as  it  is  alleged,  even  sudden  death.  To  this  bead 
Also  are  we  to  re&r  those  antipathies, '  which,  though 
truly  ridiculous,  are  often  not  to  be  subdued  bjr  a^ 
'force  of  mind. 

His  sense  is  sometimes '  too  acute,  as  well  from 

-  smne  disease  in  the  organ  itself,  which  happens  more 

■  TBttly,  as  bom  the  too  great  sensibility  of  the  nervous 
system  in  general,  as  is  sometimes  ob^rved  in  nervous 
Severs,  phxenitis,  and  hysteria.    It  is  more  frequend^, 

-  however,  too  dull,  eiraer  from  diseases  of  tbe  brain 
and  nerves,  as  from  some  violence  done  to  the  head,  or 

■  from  some  mtenial  eanae ;  or-  it  may  proceed  frwn  a 
dryness  of  the  organ  itself,  tither  on  account  of  the 
coatomarr  bnmonrs  being  oofprcesed  or  turned  another 
way,  or  from  the  membranes  being  oppressed  ^  with  too 
great  a  quantity  of  mocus  or  of  tears.  Of  both  these 
cases  we  have  instances  in  the  cattaih,  where  at  first 
the  nostrils  are  dry,  but  afteiwards  are  deluged- with  a 
thin  hniflour,  or  stopped  up  with  a  thick  one.  Bdt 
in  these,  and  niany  odier  examples,  the  membrane  of 
the  nose  itself  is  afiected  with  inflammation,  relaxation, 
or  too  great  teDsioD,  hj  which  tbe  nerves,  which  con> 
stitute  a  great  part  of  it,  must  be  vitiated.  It  is  evi- 
dent also,  that  whatever  obstructs  the  free  entrance  of 
the  air  into  Hnt  nostrils,  « iippedes  tts.passage  thronrii 
them,  mnstprove  detiimentu  to  the  sense  of  nrnm*^ 

THie  tense  of  heariiq;  is  more'  fivqoently  vitiated  than 
almost  any  of  the  rest,  as  having  a  more  delicate  or- 
gan, and  one  composed  of  many  and  very  small  parts, 
of  which  an  account  is  ^ven  under  the  article  Axa- 
TOMT^It  frequently  becomes  too  acute ;  either  from 
tbe  general  habit  of  Uie  body  being  too  irritable,  such 
as  onen  happens  to  hysterical  and  Ijrmg-in-womeo  ;  or 
from  too  gint  a  sensibility  of  the  brain  itself,  whidi  is 
-not  uofreqnently  observed  in/fevers,  as  vrell  as  in  pbre- 
•nitis,  and  sometimes  in  the  tme  mania ;  or  it  may  be 
£rom  a  disease  of  the  ter  itself  as  when  it  is  afiected 
iTi*^*"vn*t''**i  pain*  or  too  great  tfflnion.—It  may 


So 
HeaxtDi^. 
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be  rendered  dull,  or  even  be  altogether  destroyed,  so  EMernd 
that  the  person  shall  become  totally  deaf,  from  the  same  Sekuet. 
causes  Mting  with  different  degrees  of  force.  This*'"""  ' 
hajmens  especially  from  tbe  want  of  the  extertul  ear ; 
or  frdra  the  meatus  audibnnas  being  stopped  up  with 
mncDS,  'wax,  tar  other  matters;  or  firom  the  sides  of 
the  canal  growing  together,  as  somrtimes  happens  af- 
ter suj^puration  or  the  small-pox  ;  or  by  the  membrane 
of  the  tympanum  becoming  rigid  or  relaxed,  or  being 
eroded  or  ruptured ;  or  the  tympanum  Sla^  or  the 
Eustadian  tube,  may  fnunceftain  causes  be  obstructed ; 
or  some  of  the  little  bones  or  membranes,  or  some 
of  the  muscles  of  the  labyrinth,  -may  be  i^ected 
with  concretion,  spasm,  pauy,  w  torpor;  or,  lastly, 
it  may  happen  from- diseases  of  At  brain  and  nerves, 
all  tbe  organs  of  hearing  remalmng  sound.  Hence 
^eafiiess  is  often  a  nervous  disease,  coming  suddenly 
on,  and  going  off  spontaneonsly.  Hence  also  it  is 
common  m  old  ^ple,  all  of  whose  'sidid  parts  an  too 
ri^d,  friiile  disir  nervoos  ..piits  have  too  little  sok- 
eibility. 

F«sens  labouring  linder  fevAs,  especially  of  tbe 
typhus  kind,  often  become  deaf.  -Wbeo  this  comes  on 
iUeng  with  other  signs  of  an  oppressed  brain,  and  a 
great  proatration  of  health,  it  may  be  a  very  Imd  symp- 
tom >  but  for  the  most  fart  it  is  a  very  good  one,  even 
though  accompanied 'Widi  some 'degree  of  torpor  or 
sleepiness. 

A  very  common  £sease  in  the  sense  of  bearing  is 
"When  certain  sounds,  like  those  of  a  drum,  a  bell,  the 
falling  of  water,  &c.  are  beard  without  any  tremor 
in  the  air,  or  without  -a  sound  perstm's  hearing  any 
thing.  This  disease  is  caUed  tttmitus  aurium^  of  which 
vsrioua  kinds  have  been  observed.  For  the  most  part 
it  is  a  very  slight  transient  disorder ;  but  sometimes  it 
is  most  obstmate,  long-continued,  and  tnnblesome.  It 
oftui  arises  from  the  slightest  canse,  such  as  any 
thing  partmUy  sitting  up  the  meatnn  anditorins  nt 
Eustadiian  tube  itoel^  so  that  acoess  u  in  part  denied 
to  the 'air J  whence  it  ha^iens  that  the  latter  strikes 
the  membnuK)  -of  the  tympanora,  or  perhaps  the  inte- 
rior parts,  unequally,  and  with  too  mudi  force.  Hence 
6om6tf  a  kind  of  tinnitus,  are  heard  even  by  the  roost 
healthy  when  they  yawn. 

A  much  more  fi-equent  and  troublesome  species  of 
tinnitus  accompanies  many  diseases  both  of  the  febrile 
ud  nervous  kind.  Hiis  is  occasimied  partly  Uie 
increased  impetus  of  the  bloo<L  towards  Ue  head,  with 
an  increase  of  sensibility  in  the  nervous  system  itself,  . 
so  that  the  very  beatings  of  die  arteries  are  heard  j 
and  partly  fiwm  the  increased  sensation  and  mobilita' 
Df  the  nerves  and  muscles  of  the  labyrinth :  whence  it 
'  luLppens,  tint  the  parts  iriiich  on^t  to  be  at  rest  un- 
til excited  hy  the  tremor  of  the  air,  begin  to  move  of 
their  own  accord,  and  impart  tbeir  motion  to  other 
parts  vrhich  are  already  in  a  morbid  state  of  too  great 
'flcnaihility. 

A  tinnitos  sometimes  arises  from  any  vehement  af- 
fection of  the  mind ;  sometimes  from  a  disorder  in  the 
stmnach  ;  sometimes  from  a  rheumatic  disorder  affect- 
ing the  ears  and  head ;  or  from  a  catarrh,  which  com- 
monly affiKtsthe  Eustachian  tube.  Scmietiines,  however, 
the  tinnitus  alone  affects  the  patient ;  and  even  this  is« 
disease,  of  no  small  eoiBeqneiice.  These  varioos  can- ' 
ses,  however,  both  of-  this  and  other  disorders  of  the 
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ExtcnuU  heftringy  ftxe  oftea  ver^  diBicalt  to  be  dUtin|jiuAed,  as 
^  S«iei.  well  on  Mcoontof  the  macceaiiUe  ubwUon  oi  the  orgaa^ 
Ml  Mcount  of  tlie  little  knowledge  m  hAve  of  iu  ac- 
tion. Bat  from  wlwterer  cause  it  arises,  both  this  and 
the  other  affections  of  die  hearing  can  nether  be  cured 
certainly  nor  easily*  but  by  the  lemoval  of  the  cause 
whatever  it  may  be. 

Cbncenung  the  nature  of  the  sense  of  ught,  the 
reader  may  consult  the  articles  Anatomy  and  Optics. 
Of  this  seoBe  some  sliglit  disorders,  or  rather  varieties, 
are  often  observed.  Tboee  persona  are  called  s^t- 
sighicd  who  cannot  see  distinctly  unless  the  object  be 
very  near  th^.  Hiis  disorder  arises  from  too  great 
a  lefractiim  of  the  rays  by  reason  of  their  being  too 
^  soon  collected  into  a  focus  by  the  crystalline  lens,  and 
diverging  again  before  they  fall  upon  the  retina,  by 
«hich.ineaas  they  make  an  indistinct  picture  upon  it. 
The  most  common  cause  is  too  great  a  convexity  of  the. 
eye  w  some  of  its  hnmoon,  as  too  prominent  a  cor- 
nea. It  is  a  disorder  common  to  young  people,  which 
is  sometimes  removed  when  they  ^row  older.  As  somi 
as  the  first  approaches  of  riiort«igiitediie6S  aie  obser* 
ved,  it  is  supposed  it  may  be  obvitUed  by  the  persoa^s 
accustoming  himself  to  view  remote  objects,  and  keep- 
ing his  eyes  off  very  small  and  near  ones : .  as,  on  the 
contrary,  it  may.be  brought  on.  by  the  opposite  cu- 
stun  'j  because  the  eye  accommodates  itself  somewhat 
to  the  distances  of  those  objects  which  it  is  accostoroed. 
to  view.  But  a  etmcave  glass,  which  causes  the  rays 
«f  lif^t  to  diverge  more  uian  naturally  they  would  be- 
fiife  filling  upon  tbecocnea,  is  the  mast  sim^  and- 
certain  remedy. 

Long-tighted  people-  are  those  who  cannot  see  an  ob- 
ject distinctly  nnless  it  be  at  a  consideiable  distance- 
from  them.  This  arises  from  causes  contrary  to  the. 
ivrmer  j  namely,  the  eye  being  too  flat,  so  that  there 
is  no  room  for  refracting  the  rays  and  bringinj^  them 
into  a  focus.  Hence  this  defect  is  common  in  old 
pn^le,  and  remedied  by  the  use  of  convex  glasses. 

Those  are  called  nyctalopet  who  see  better  with  a  very 
weak  than  with  a  strong  light.  It  is  a  defect  very 
•ddom  to  be  met  with  in  the  human  race,  though 
every  person  is  sensible  of  it  who  hath  been  long  kept 
in  the  dark  and  is  then  suddenly  brought  into  the  light. 
The  disease  arises  fr<om  too  great  a  sensibility  of  the  re- 
tina,.and  the  pupil,  being  too  f^n. 

TV  sight  is  Uable  to  many  and  grievous  disorders.  ■ 
Ik  is  sharpened  beymd  measure,  so  that  tbe  person  ^ 
either  peromves  nothing,  distinctly  or  mth  great  pain,, 
from  the  same  causes  that  induce  a  similar  difmrdeE\.- 
in  the  other  senses}  namely,  excessive  sensibility  in*, 
the  general  habit  of  body ;  or  a  particular  state  of  the 
brain  common  in  phrenitis,  or  even  in  those  -  afflioted- 
with  feven  arisiog  from  inflamroatlen  or  too  great  ex- 
citemmt }  though  more  frequently  from  tho'  condition 
of  die  eye  itself,  one  becomes  unable  to  bear  tbe  light.- 
Ute  inunuoation  of  the  tunica  adnata,  and  the  fere- 
part  of  the  sclerotica,  is  communicated  to  the  back  parts 
of  it,  and  from  thence  to  the  choroides  and  r^na  itselfl 
Hence  thfe  U^t  becomes  intolerable,  and  viaon  is  at- 
tended with  pain  and  great  irritation,  aun^imes  indn- 
ciur  eir  augmenting  a  delirium. 

'  "Dk  sense  of  seebg  is  made  doU,  or  even  totally- 
aholnhed,  by  ue}  Uie  aqueous  homonr  not  being 
in  sufl&ient  quantity,  and  the  cosiea  and 


lens,  or  the  ritreous  humaor,  becoming  shrivelled  or  External 
deca^d.    It  may  likewise  happen  from  the  cornea  Seam, 
beeoming  dry  and  opaque  ;  wluiJi  is  to  he  imputed  ttt'"  * 
the  languid  motion  at  the  Uood,  and  to  great  numbers 
of  the  small  vessels  being  obstructed  or  having  their 
sides  concreted      or  from  the  crystalliQe  lens  becoming 
yellaw  like  amber,  and  the  retina  itself  less  sensible, 
for  old  age  diminishes  every  sensation.    It  is  totally 
abolished  by  injuries  of  the  brain,  the  optic  nerve,  oc 
the  retina,  even  tboueb  the  structure  of  the  organ 
should  remain  sound,    xhis  disease  is  called  an  amau- 
rosis i  and  is  easily  known  by  the  dilatation  and  im- 
mobility of  tbe  pupil,  the.  humours  of  the  eye  remain- 
ing clear.     It  is  commonly  owing  to  congestion  of 
blood  J  and  sometimes,  where  no  congestion  of  blood 
can  be  discovered,  tameretorporof  the  nerves.  If  it  be 
only  a  torpor  of -part  of  the  retina,  we  see  black  spota 
iir  these  things  at  whidi  we  look  \  or  flies  seem  to 
pass  before  oar  eyes,  a  very  bad  sign  in  fevm,  and  , 
ahnost  always  mortal.   Hie  mf^X  is  diolidied  also  by 
the  obscurity  or  opacity  of  any  of  the.  parts  throu^p- 
i^ich  tbe  rays  ought  to  pass  and  be  refracted  j  as  if 
the  cornea  lose  its  transparency  by  bebg  covered  with 
spots  s  or  the  aqueous  humours  become  corrupted  with  • 
blood,  serum,  or  pus ;  or  the  lens  (which  often  hap- 
pens, and  which  is  called  a  cataract")  becunes  of  % 
^ray  or  brown  colour,  or  tbe  vitreous  bumov  be  in 
like  manner  cOTTupted  }  ^oryiastl^,  when.all  .the  humoum  • 
being  ftissolved,  confused  and  mixed  together,  by  in- 
flammation and  suppuration,  either  do  not  suiSer  the. 
light  to  pass  at  all,  or  to  pass  imperfectly  and  mi-  . 
eqnalfy  \  vriienfie  either  no  image  ia  formed  on  the  rc- 
tiBa,4»r  it^i^pears obscure,  distwtedy  imperfect, and  ill-.- 
coloured. 

Tlie  sioht  is  also  depraved,  when  thugs  appear  to 
it  of  a  colour  different  from  their  own,  or  even  in  an- 
other situation  and  of  another  shape  than  they  ought 
to  have.    This  happens  from  the  humour  being  tinc- 
tured with  any  unusual  colour,  as  is  said  to  happen  io-- 
some  instances  of  jaundice  j  or-  from  an  extravasatioa 
and  mixture  of  the  blood  with  the  aqueous  humour* 
A  surprising  depravation  also,,  or  constant  and  peipe-' 
tual  defect  of  visioo,  is  not  unfrequently  observed  in 
men  otherwise'  very  healthy,,  and  who  sec  quite  clear- 
ly $  namely,  that  they  'Caanot  distinguish  certain  co- 
lours, green,  for  example,  fr«m  red.    Another  de- 
pravation is,  whent  withoat  vof  light  being  admitted 
to  the  eyes,  sparks,  small  drops  of  a  flame  or  gidd  co- 
lour, and  various  other  colours,  are  observed  to  float 
befive  us. .  This  is  geiwnlly  a  very  sli^t  and  tran- 
sient disorder,  common  to  wise  wbose  constitutions 
are  very  irritable  j  and  arises  from  the  slight  impulse, 
as  it  wojild  seem,  on  tbe  retina,  by  the  venels  beating 
mere  vehemently  than  usual.    A  fiery  circle  is  ob- 
served by -pressing  the  eye  with  tbe  nnger  af^r  the 
eyelids  are  shut.    Tlie  same  reason,  perhaps,  may  be 
^ven  f<v  those  sparks  which  aie  seen      persons  la- 
bouring under  the  fiUUng'  sickness,  and  increasing  te- 
tbe  size  of  an  inunense  aiid  luminous  beam  before  thej 
fall  down  in  convulsions.   A  similw  beam  those  who 
have  recovered  from  hanging  or  ditnniing  testi^  that 
they  have  observed:  fiw  bT'reason  ^  die  re^iratioa' 
being  suj^nssedt  the  vesseuof  the  headswell  and  com-  - 
presi  the  whole  l»nin  and  nervous  puts  of  the  hmd* 
SpaiJu     the  sam*  kiwi,  nad  then  too  of  no  good. 

omm,..  - 
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Ezti)nsl  oaiett,  are  oltterted  io  patients  labnnnng  under  a  fever, 
acawi.  where  a  pfafenitU  or  fierce  dcliriuum  is  irt  faand}  and 
iikei^ise  in  those  who  are  threatened  with  palxy,  apo- 
plexy or  epilepsy.— 'A  distinct  but  false  perception, 
tiamcly  of  visible  things  which  do  not  exist,  is  to  be 
imputed  to  some  injury  of  the  brain,  to  madntM  or  a 
delirium,  not  to  anjr  disease  of  the  eye. 

A  very  frequent  defect  of  vision  remains  to  be  tncn- 
tioned,  namely,  squinting.  A  person  is  said  to  squint 
who  has  the  axes  of  the  eyes  more  oblique  than  usual, 
iind  directed  to  different  points.  Hence  a  great  de- 
formity, and  often  an  imperfect  and  confused  viHion  by 
trhich  the  objects  arc  sometimes  seen  doable.  It  is  an 
evil  for  the  most  part  born  with  the  person,  and  often 
corrected  by  those  attempts  which  an  infant  makes  to 
aiee  more  pleasantly  and  dwtinctly ;  and  this  even  with- 
out being  cMMcions  of  its  own  defects.  It  is  also  easily 
learned,  especially  in  infimts,  even  without  their  own 
knowledge,  by  that  kind  of  imitation  which  kas  a 
great  inliience  over  the  human  race,  especially  in  their 
tender  years.— It  is  by  no  means,  bonevcr,  so  ctuily 
unlearned. 

Squinting  is  frequently  occasioned  by  a  spasm,  palsy, 
rigidity,  &c.  of  the  muscles  which  manage  the  eye)  by 
epilepsy )  by  certain  diseases  of  tbe  head,  the  hydro- 
ebpbalus  especially ;  or  by  any  great  injtlry  dene  to 
fhe  beaS.  Sometimes,  thoup^  very  rarelv,  it  cotnes 
on  suddenly  without  any  known  cause.  It  is  very  pro- 
bable, however,  that  squinting  often  arises  from  a  nnlt 
eff  the  retinee,  when  their  central  points,  for  instance, 
and  those  nmilarly  placed  with  respect  to  the  centre, 
io  not  agree.  In  this  case  there  most  be  a  contortioit 
of  the  tjc,  -that  the  object  may  not  he  seen  double. 
This  seems  also  to  be  the  reason  w^y  squinting  is  much 
increased  when  the  person  brings  the  object  near 
bis  eye  in  order  to  view  it  mAre  perfi^ctly.  Or  if  the 
central  point  of  cither,  or  both,  of  the  retinae  be  in- 
^sible,  or  neariy  bo,  4t  is  necessary  for  the  person 
fo  distort  his  eyes  thu  he  may  have  any  distinct 
vision  of  objects.  If  the  optic  nerve  had  not  enter- 
ed the  retina  obliquely,  but  passed  directly  through 
its  centre,  we  would  all  ei^er  have  squinted  or  seen 
double. 

'  Physicians  have  referred  to  the  sense  of  vuion  that 
most  troublesome  sensation  wh'ic^  \Ve  call  a  verligoi 
dTougfa  it  seems  rather  to  belong  to  tbat  of  feeling,  or 
ei  tWQseionsiiess  J  for  in  many  instances  the  disorder  is 
not  renKnvd  etdier  in  the  dark  or  by  shutting  die  eye- 
lids. Hie  vertigo  takes  place  when  cxtenal  objects 
really  at  rest  seem  to  reel,  to  whirl  ronnd,  to  tremble, 
or 'to  move  in  any  manner  of  way.  If  tbe  disorder 
be  vsiy  violent,  the  person  is  neinicr  able  to  see,  on 
account  of  a  dimness  of  sight)  nor  can  he  stan^  as  tbe 
powers  foil  which  ought  to  govern  the  limbs.  A  nau- 
.s^a  a)8o  nsnally  accompanies  the  vertigo,  and  the  oHe 
g«ne^ly  produces  the  other. 

This  disorder  is  observed  to  be  both  the  symptom 
and  fin'eronner  of  some  dangerous  diseases  )  such  as 
ApujUjj,  epilepsy,  hyateHa^  -hseimnibages  from  the 
neae  ai»  ether  Mparts)  supwessions  of  -the  menses; 
j^bwa )  fevers,  as  well  Buch  as  are  ucompanied  with 
Mnlity  as  those  in  which  there  is  an  increased  impc- 
tdl  ef  the  blood  towards  the  head.  An  injury  done 
te  ihe  bead  also,  but  rarely  one  done  to  the  eyes, 
CTisM  as  it  afiscts  tbe  whole  head,  -briags  on  a  vert 
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tigo.  A  verti^  ittliy  be  likewise  proditced'  by  a  tery  iMeraal 
great  and  sodden  loss  of  blood  or  other  fluid  i  by  de-  Sohmi. 
biKty ;  svncope  ;  various  diseases  of  tlie  alimentary  ^ 
canal,  o^  tbe  stomach  especially  ;  poisons  admitted  in- 
to the  body,  particulat^y  of  the  narcotic  kind,  as  upiumy 
stramonium,  wine,  &c.  and  hence  vertifjo  is  a  symptom 
of  every  kind  of  drunkenness.  ^  arious  motions  also^ 
either  of  tbe  head  or  the  whole  boily,  being  tossed  in 
a  ship,  especially  if  the  vessel  be  small  and  the  sea  runs 
higti,  produce  a  vertigo.  In  tlicse  and  similar  ex- 
amples, the  unusual  and  ioordioate  motions  of  the  blood 
are  communicated  to  the  nervous  parts  which  are  in 
tbe  bead )  or  these  being  affeetcd  by  sympathy  firom 
tbe  neighbouring  parts,  produce  a  confused  scnsntion  a» 
if  of  a  rotatory  motion.  Nay,  it  is  often  produced 
from  an  afiection  of  the  mind  itself,  as  from  beholding 
any  thing  turned  swiftly  round,  or  a  great  cataract,  or< 
lotting  down  a  precipice,  or  even  by  intense  thought 
without  Io(Aing  at  any  thing. 

lliough  a  vertigo  be  for  the  dMst  pwt  a  stmptom 
and  coDcmiitant  of  other  diseases,  yet  it  is  simietiiucs  a' 
primary  disease,  returning  at  intervals,  increasing  gra- 
dually, and  equally  impeding  and  destroying  the  func- 
tions of  the  body  and  mind.  ^ 

After  having  treated  of  the  external  senses,  wc  shall  iUatotf- 
next  proceed  to  consider  those  properly  called  internal  j 
which  are  the  meniory^  the  tnia^iuitioa,  and  the  judge 
ment.    The  first  is  lessened,  disturbed,  or  even  totally 
destroyed,  in  nuiny  diseases,  especially  those  which  tfffect 
the  brain ;  as  in  apoplexy,  palsy,  internal  tumours  of 
the  head,  external  violence  applied,  fevers,  especially'- 
those  in  which  there  is  an  increased  motion  of  the  blood- 
towards  the  headf  or  where  the  brain  is  any  other  way 
vcTj  much  affected.    It  is  very  larely,  howe\'cr,  deprav-, 
ed  m  such  a  manner  that  ideas  are  not  represented  to 
the  mind  in  their  proper  order ;  or  if  at  any  time  such  a 
disorder  occurs,  it  is  iMinsidered  rather  as  a  disorder  uf 
the  imaginatioUf  or  as  a  delirium,  than  a  failure  of  the 
memory.    Tbe  mind  is  said  to  be  disordered  when  the  . 
perceptions  of  memory  or  imagination  are  confonnded 
with  those  of  sense,  and  of  consequence  those  thing* 
believed  to  be  now  present  which  are  really'  past  or 
which  never  existed }  or  when  tbe  sense  of  the  pmon 
concerning  ordinary  tilings  is  difiercnt  from  that  of 
other  people.    The  general  name  for  such  disorders  is 
vesania :  if  from  fiever,  it  is  called  deh'rtam.  A  general 
fury  without  a  fever,  is  called  mama  or  madness :  but 
a  |ntrtial  madness,  on  one  or  two  points,  the  judgment . 
remaining  sound  iqall  other  respects,  iscalledflirAiffrAo- 
iia.    There  is,  however,  no  exact  and  accinmte  limits  • 
between  a  sound  mind  uid  madness.   All  immoderate 
vivacity  borders  upon  madness  )  and,  on  the  other  hand, 
a  sorrowful  and  gloomy  disposition  approaches  to  melan- 
choly, g 

Delirium  accompanies  fevers  of  many  different  kinds.  DtlirtiUB. 
Sometimes  it  is  slight,  easily  removed,  and  scarce  to 
be  accounted  a  bad  sign.    Often,  however,  it  is  very 
violent,  and  one  of  the  very  worst  of  signs,  requiring 
the  utmost  care  and  attention. 

A  delirium  is.  either  fierce  or  mild.  The  fierce  de- 
lirium is  preceded  and  accompanied  by  a  redness  «f 
the  countenance,  a  pain  of  the  head,  a  great  beating 
of  the  arteries,  and  noise  in  the  ears  j  the  eves  in  the 
mean  time  lotdcing  red,  inflamed,  fierce^ .  ahming,  and  ■ 
unafale  fo  btiar  the-  li^t ;  ther^  is  cither  no  sleep  i^t- 
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[t,li,i„^  all }  or  ateep  trodbled  with  horrid  drejuns  j  the  wonted 
^<  ii  t  maoneti  ue chu^ed  j  ma  vmuunl  peevithnew  and  ilU 
nature  prerail.  The  depravation  of  judgment  is  first 
observed  between  sleep  and  wifcking,  and  ^^J  the  per- 
son's crediting  his  im^inatioDf  wule  the  perceptions 
of  KIM  are  neglected,  and  the  ideas  of  memorjr  occur 
in  MB  irrqpdac  nanner.  Furj  at  Ust  takes  place,  and 
soneUmes  an  nnnsoal  and  inorediUe  d^ee  of  bodilj 
strength,  so  that  several  attendants  can  scarce  keep  a 
single  patient  in  his  bed. 

The  mUd  delirium,  on  the  contmry,  is  often  accwn- 
pnnaed  with  n  weak  pulse,  a  pale  ndlapsed  connto- 
nance,  and  a  vertigo  frimi  the  patient  sits  in  an  erect 
postnra }  he  is  seldom  angrr,  but  often  stupid,  and 
MOKtimes  tenuikablj  grieved  and  fearfiil.  Tie  loss  of 
jodgnient,  as  in  the  former  kind,  is  first  perceived  when 
the  patient  is  half  awake  }  but  a  temporary  recoveiy 
ensues  upon  the  admission  of  the  U^t  and  the  conver' 
sation  of  his  {riends.  The  patient  mutters  much  to 
himself,  and  attends  little  to  the  things  around  him  } 
at  last,  becommg  quite  stupid,  he  neither  feels  the 
■ensatiooa  of  hunger  or  thint,  nor  any  of  the  other 
propensities  of  nature,  l:^  which  means  the  urine  and 
cxcxemoits  are  voided  iovtrfuutarily.  As  the  disorder 
increases,  it  terminates  in  subsoltua  tendinum,  tranois, 
oonvnlsioils,  torpor,  and  death.  The  other  species  of  de- 
lirinm  also  firequoAlj  terminates  in  death,  when  the 
spirits  and  atraqjth  ot  the  patient  begin  to  fail. 

The  symptoon  acoompanTii^  either  of  these  kinds 
of  deliKaum  show  an  nansiiw,  inndinsto,  and  vneqaal 
nstion  vt  the  blood  thiwu  ji  the  hnin,  and  a  grent 
duu^  in  that  state  of  it  which  is  necessary  to  the  ex- 
ercise of  the  mental  powers.  It  is  veiT  prohable,  that 
an  inflammation  of  the  hnun,  more  <a  Ibm  violent  and 
general,  sometime*  takes  place,  although  the  signs  of 
universal  inflammation  are  frequently  alight,  luis  we 
learn  from  the  dissection  of  dead  bodies,  which  often 
show  an  unusual  redness  of  the  brain  or  of  some  of  its 
parts,  or  sometimes  an  efltision  or  suj^uration. 

The  state  of  the  brain,  however,  may  be  much  af- 
fected, and  delirium  induced,  by  many  other  causes  be- 
sides the  motion  of  the  blood.  In  many  fevers,  ty- 
phus, tax  iastanoe,  the  nervous  system  itself  is  much 
sooner  and  moi«  aflccted  than  the  blood's  motion }  and 
though  the  moibid  afiections  of  the  nervous  syston  are 
u  invisible  to  tlw  senses  as  the  healthy  state  of  it,  the 
symptoms  of  its  mjuries  plainly  diow  uat  its  action,  or 
eJKitementj  as  some  call  it,  is  unequal  and  inordinate* 
»  H  Id  this  way,  too,  delirinm  is  prodoced  by  several  poisons. 
He^^  The  pathology  of  melancholy  and  mania  is  much 
■M.  more  obscure  }  as  coming  on  without  aay  fever,  or  di- 
sturbance in  the  blood's  motion.  Of^  also  they  are 
heieditary,  depending  on  tbe  original  structure  of  the 
body,  especially  the  brain  }  the  fiuilt  of  which,  how- 
ever, cannot  be  detected  by  the  nicest  anatomist.  But 
it  is  well  known,  that  various  diseases  of  tbe  brain, 
ohstructimis,  tumors,  either  of  the  Ivain  itself,  or  of 
the  cranium  jessing  upw  it,  any  injury  done  to  tbe 
head,  and,  as  some  pqrsiuans  relate,  tiie  hardness  and 
diyness  ^  the  htain,  and  mmm  peculiar  irritations  af- 
firctii^  the  nemos  systen,  are  capable  of  brin^png  on 
this  malady.  AaA  indeed  so  great  are  tbe  imtatioos 
**^f"g  the  nervous  system  in  rand  people^  that  ti^sy 
often  &ep  litUe  or  none  fixr  n  long  time.— Yet  even 
this  so  defective  and  imper&ct  knowledge  ef  the  dii* 
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eases  of  the  brain  and  nerves,'!^ by  no  means  &ee  from  UioUna. 
difficulties.    For  thorch  we  know  that  the  brain,  or  '■"  v*~^ 
a  certain  part  of  it,  is  hurt,  or  that  it  is  irritated  by  a 
swelling,  or  a  pointed  bone  growing  into  it,  nobody 
ran  foretel  how  great^  or  what  may  be  the  nature  of 
the  malady  from  snch  a  hurt :  for  examples  axe  not 
wanting  of  pc<^e  idio,  afler  losing  a  large  part  itf  the  ■ 
braio,  have  recovered  and  lived  a  long  time }  there 
are  many  instanoes  also  of  persons  who  Imve  perceived.  - 
no  inconvenience  from  a  large  portion  of  that  visco* 
being  corrupted,  until  at  length  tb^  have  fiUlen  sud- 
denly down  and  died  in  convi^uoDS. 

■  Another  disease  <tf  the  intcTdai  smses,  .quite  difler-Uiatu» 
ent  from  these,  is  fatuity  or  uAotwm.  Hiose  are  c^- 
ed  iduttt  who  are  destituto  cither  of  judgment  or  me- 
mory, or  else  have  these  faculties  unequal  to  the  com- 
mon offices  of  lifie.  A  weak  memory,  however,  is  by 
no  means  essendal  to  idiotism.  For  there  are  some  in- 
stances of  idiots  who  have  had  very  correct  and  very 
extenaire  memories.  A  luod  of  idiotism  is  nataral  and  ' 
coounon  to  all  infants;  neither  is  it  to  be  accounted  a 
disease ;  but  if  it  last  beyond  the  state  of  infancy, 
it  is  a  real  disease,  and  for  the  most  part  incurable.  It 
has  the  same  causes  with  the  othcar  diseases  of  the  in- 
ternal senses  j  although  these  can  Karcely  be  detected 
by  the  eye  or  by  the  knife  of  the  anatomist.  It  fiv-  '  * 
quently  accompanies,  or  is  the  eflfect  ef,  epilepsy. 
Hence,  if  the  epilepsy  derives  its  origin  from  causes  not 
seated  in  the  head,  as  &om  worms  lodging  in  the  in- 
testines, the  fatuity  may  be  cured  by  dislodging  these, 
and  removinfj  the  e^lepsy.  It  is  not  unlikely  that  the 
&tuity  of  children,  and  the  doti^^  of  old  men,  may 
arise  frmn  the  brain  being  in  the  former  too  soil  and  in 
tbe  latter  too  bard }  or  poliaps  in  the  one  case  not 
c\-(d\'ed,  and  in  the  other  somewhat  decayed. 

The  muscular  power  may  be  diseased  in  a  great  oum-Di*otd«t 
ber  of  ways.    The  mobility  itself  may  be  too  great ;  m  ^  ■nS' 
but  this  must  be  carefully  distinguished  from  vigour. 
■  By  mobility  is  meant  the  ease  with  which  the  muscular^*""' 
fibres  are  excited  into  contraction.  The  vigour,  on  the 
other  hud,  is  that  power  with  ^ich  the  contraction 
is  perftnmed.   lliey  are  sometimes  joined,  but  more ' 
frequently  separate,  and  fiir  the  most  put  the  excesses 
of  .each  are  owing  to  contrary  causes.  n 

Too  great  mobility  is  when  motions  are  excited  bynbbaity. 
n  very  slight  stimulus,  or  when  very  violent  motims  ' 
are  Reduced  1^  the  customary  stimulus.   A  ontain 
haUt  of  body;  sometimes  bcre^tary,  renders  pec^le 
liable  to  Uiis  diseue.   Women  have  a  greater  share  of 
mobility  than  men.    Infants  have  a  great  deal  of  mo- 
bility, often  too  great ;  youth  has  less  than  infancy, 
but  more  than  man's  estate ;  though  old  age  has  com-  , 
monly  too  little.    A  lazy,  sedentary  life,  full  diet, 
a  suppression  of  the  usual  evacutions,  fulness  of  the 
blood-vessels,  and  sometimes  their  being  suddenly 
emptied,  laxity,  flaixidity  of  the  solids  in  general,  but 
sometimes  toe  great  a  tonsion  of  the  moving  fibres,  the  . 
use    diluents,  especially  when  warm,  or  heat  applied  '  - 
in  any  manner,  prodnce  too  great  mobility.    And  this  ' 
may  be  either  general  or  particular,  according  as  tbe 
causes  have  beoi  allied  to  the  whole  body,  or  cnly  to 
a  part  of  it.  tp 
Vigour  in  gouial  is  rarely  morbid  y  although  aome-l^pmr. 
tines  certain  Bwacular  ports  wear  to  l^a^e  too  great  ' 
strength.    Ia  nuiacs  aad  (hronitics,  m  jniftieasB 
t  E  e  atee.»j,U 


Digitized  by 


Google 


218 


MEDICINE. 


90 

Torpob 


Disorden  Btrmgth  kobseinrediiiall-the  iiniieIei,a|«caiUIymtl^ 
■intbe    ^riiicb  HTve  for  Tdantaiy  motHm ;  tliU  is  not  unjustly 
^l^^^^"  reckobed  moriiid.  The  reason  of  this  excess  10  very  ob- 
scure ;  homver,  it  is  plainly  to  he  referred  to  •  diseased 
sfate  of  the  brain. 

A  more  frequent  and  more  important  excess  of  vi- 
gour is  ehserved  in  those  muscular  fibres  that  do  not 
obey  the  viU,  sach  as  those  nhich  move  the  blood.  Its 
circulation  is  thas  often  increased,  not  without  great 
inconvenience  and  danger  to  the  patient.  But  a  slater 
excess  this  kind,  pervading  the  whole  body,  tenders 
people  apt  to  receive  inflammatory  diseases,  and  is  nsn- 
ally  called  a  pMogiatk  t^lhens.  but  this  is  better  ob- 
sorved  it^ien  local,  as  in  inflammation  itself. 

Too  great  vigour  of  the  moscnlar  fibres  may  arise 
£rom  the  nervous  power  increased  beyond  mwsoref 
as  in  mania,  ^irenids,  or  nolent  afiections  it  the 
mind ;  fnm  too  great  a  tension  of  the  fibree,  by 
idiich  they  more  euil^  and  vehemently  conceive  mo- 
tions, as  of  the  arteries  when  filled  with  too  moch 
blood  ;  from  catchintr  cold,  by  being  wcposed  either  to 
cold  or  heat,  as  aswUly  happens  in  the  ^ring ;  or,  last* 
ly,  though  the  nervous  power  and  tension  jx  the  fibres 
should  not  at  all  he  dianged,  their  action  may  be- 
come too  great,  from  a  stimulus  more  violent  than  usual 
being  applied,  or  f>om  the  usual  stimulus,  if  the  fibres 
themselves  have  already  acquired  too  ^^t  a  share  of 
mobility. 

The  opposite  to  too  great  mobility  is  torpor,  and 
to  too  great  vigour  is  debility.  Torpor  is  such  a  di- 
minution of  mobility  as  renders  the  parts  unequal  to 
their  functions.  It  arisM  from  causes  directly  oppo- 
site to  m^ilityj  audi  as,  a  harder  and  more  rigid 
contcxtim  of  the  parts  thonaelves,  or  even  siMnetimes 
from  one  too  lax  and  flaccid ;  from  old  age ;  from  some 
peculiar  teropenment  of  bo^,  sudi  as  one  phlegmatic, 
'  '  utpd,  or  insensible ;  too  great  and  incessant  labour, 
cdd,  spare  diet,  and  an  euansted  body.  Iliis  evil  is 
the  mwe  to  be  dreaded,  because,  the  powers  of  the 
body  being  deficient,  nature  is  neither  able  to  make 
any  .effort  of  herself,  nor  are  the  remedies,  in  other 
cases  the  most  efficacious,  capable  of  aflfording  het:  any 
Ai  assistftnce. 
IMmtj.  Debility  -  takes  plaoe,  when  the  motion  of  the 
nnsclcs,  either  vdontary  or  involuntaryj  is  not  per- 
fiirmed.  with  snffieient  strength.  A  greater  or  lesser 
rimni  of  debility,  either  general  or  of  some  particular 
pMrt,  accompanies  almost  all  diseases,  and  is  indeed  no 
Hwdl  part  ^  Aen :  for  it  is  hardly-  possible  thai  a 
disease  can  snbsirt  for  any  length  of  time  wUiout  in> 
dveing^  some  degcee  of  deUHty.  When  a  state  of  de- 
bility IB  induced,  it  renden  «  man  ohiHniew  to  inno* 
■wrable  disordere,  asd-throws  bim-as  it  wore  deCence- 
lesfl  in  their  way.  It  often  depends  on  the  original 
'  structure  of  the  body,  so  that  it  can  be  corrected 
neither  by  regimen  nor  medicines  of  any  kind.  A 
different  degree  of  strength  also  accompanies  the  dif- 
ferent, ages  of  mankind^  and  thus,  in  some  cases,  de- 
bility cannot  be  reckoned  morbid.  But  -a  truly  mor- 
bid' and  Doosnal  debility  arises  from  the  ,  nervous  ener- 
gy being  diminished ;  from  discsses  of  tiic  bttun  and 
'  nerves,  or  of  the  muscles  through  which  they  aie  £b- 
Mbnted  \  frmn  a  decay  of  the  nerves  themlelves ;  from 
a  want  of  t^v}  dne  tenston  of  the  fibres,  or  the  fibres  . 
thrwiilvei^nmingtinii  i  from  the  body  exhawted. 
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by  ipam  diet,  wiat,  evacwtuM }  or,  lastly^  fivm  dis-  uiMdeis 
eases  afleeting  dw  lAole  body,  or  aoow  pnruedMr  pots  i»tke 

of  it*  MBKuler 

llie  highest  degree  of  debility,  namely,  when  the.  . 
strei^^  oT  the  muscles  is  altogetlMr  or  nearly  destroy- 
ed,  is  called  paral^tis  or  potty  t  and  is  either  nniveraal,  Palij. 
or  belonging  only  to  some  paitioidar  muscles.  An 
universal  palsy  arises  from  diseases  of  the  brain  and 
nerves,  sometimes  very  obsure,  and  sot  to  be  disco- 
vered by  the  anatomist }  for  the  nervoos  power  itself 
is  often  deficient,  even  when  the  strnctnre  of  the  nerves 
ranains  unhort  \  yet  often  a  compression,  obstra^ 
tion,  or  injury  of  tlM  vesssek,  extravasation  of  blood  or 
serum,  collectitms  of  pus,  swellings  &c.  are  diseoveiw 
ed.  It  frequently  arises  from  certain  poiswis  actii^ 
on  the  Bttves}  fimn  the  fiomea  of  metals  ^  firom  tlw 
diseases  of  parts,  and  affisetioBS  of  the  moscles,  very 
vemote  fiwn  the  bimin,  as  in  the  o(dia  of  Poicton.  A 
palsy  of  sinj^  mnsdeo,  bi^  loss  perfect,  often  ariste 
wiUioat  ainr  defect  of  die  brain  or  nerves,  fr<om  any 
vident  and  contained  pain,  inflammation,  too  great 
tension,  relaxation,  rest,  or  destructiim  of  the  texture 
of  the  parts,  sndi  as  commonly  happens  after  the  riwu- 
matism,  goot,  luxations,  fractures  of  the  hones,  and 
ischuria. 

An  umvertal  palsy,  however,  as  it  is  called,  seldom 
afliects  the  whole  body,  even  thourii  it  should  origU 
nate  from  a  disease  of  the  Ivain.  \Ve  most  conunon- 
ly  see  those  who  are  paralytic  affected  only  on  one 
side,  which  is  called  an  Aemtjilegie.  It  is  said  that 
the  side  of  Uie  body  opposite  to  the  diseased  side 
the  brain  is  most  commonly  affected.  If  all  the  puts 
below  the  bead  become  psralytic,  it  is  called  a  pant' 
pltgut'  b  these  dkeuet  the  wnsee  for  the  UMSt  part 
nmain  \  tboodi  soaMimes  dwy  are  abdished,  and  at 
odien  Tcnderra  dull.  Sometimes,  thong^  rarely,  and 
which  is  an.excee^g  bad  symptom,  ^  motion,  sen- 
sation, pulse,  and  heat  of  the  paralytic  limbs  are  lost  y 
in  which  case  the  arteries  themselves  become  paralytic. 
A  palsy  of  the  whole  body,  as  &r  as  regards  tlw  volun- 
tary motions,  with  anscsthesia  and  sleep,  is  called  an 
ti^opltjey.  This  proceeds  from  some  iiijnry  of  the  brain : 
though  a  state  very  similar  to  it  is  induced  by  narcotics, 
opsnm,  wine  itself,  or  any  ^enaens  liqnor  taken  to  ex* 
cess }  and  lastly,  by  hreatbmg  in  air  cermpted  by  noxi- 
ous impregnations,  such  as  a  lavjge  pn^ortien  of  car- 
bonic add,  hydfogenoas  gas,  w  siualar  active  aerifunu 


fluids. 


AnoUwr  disease  to  vhkh  muscular  motion  is  liable,.Siana^.. 
and  that  neither  dig^t  nor  m^raqnent,  is  called  spsnn. 
lliis  is  a  violent  aw  iiregnhu-  motion  of  the  uoseles. 
Of  spasms  there  are  two  kinds,  the  tonic  and  clonic 
Tlie  latter  is  frequently  caUcd  a  cqhumIimm  in  order 
to  distii^ish  it  from  the  other,  which  is  auce  pecntiar* 
ly  called  ^mm. 

Spasm,  therefore,  is  a  vident,  constant  and  preterna- 
tural contraction  of  the  muscular  fibres  {  but  a  con- 
vQbioB  is  an  unusual  and  .riolent  extraction  aHemated 
with  relaxation.  People  are  rendered  liable  to  spasm 
by  too  sensible  a  halnt  of  body,  or  too  -great  mobi- 
lity-j  and  hence  it  is.  a  disease  common  in  women,  in- 
infap^  and  in  weak,  luxurious,  laxy,  and  pletborie 
pOt^le.  It  iS:  brou^  on  those  dready  ^disposed  to 
It,  by  any  khid  pf  stisonfaas  aipplfcd  ;to  the  brain,-  or  to ' 
my  nerve,  inuscler  or  necwns  part  coinected  wkk  it  i 
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Piinffion  *f  ^ich  m  bavo  examplea  in  dentititu ;  womn  loilged 
•TMccp.  in  the  inteattnes,  and  uriuting  tfaeu  i  may  acrid  matter 
infiecting  the  blood,  m  mach  a&cting  stomach  and 
intestine*  j  the  initation  of  any  newe,  or  of  the  brain 
itself,  by  an  noitosia,  nvelling,  too  gn^t  fiilness  of  the 
vesaeb,  pain,  vdwment  affections  of  the  mind,  sndden 
evacuation,  or  poi«mi  admitted  into  the  body.  Frs- 
^neotljr,  howew,  the  malady  originates  fmn  digfat 
cansea,  little  knom,  and  net  easily  obserred. 

8pasm  is  both  the  cause  and  eflbd,  and  fireqnentty 
consdbites  the  greatest  part,  of  many  diseases.  It  is 
often  very  difficult  either  to  be  known  or  cured  ;  be- 
cause it  is  so  roulti£onn,  and  produces  as  many  difier- 
cnt  symptoms  as  there  are  organs  affected  j  of  which  it 
snrprisingly  distnrfas,  impedes,  or  increases  the  fuoctions. 
It  is  a  duMse  seated  in  the  original  stamina  of  the  con- 
stitotion  }  and  neither  to  be  raaoved  1^  slight  remedies, 
iiar  in  a  short  tirotf. 

With  regard  to  sleep,  its  use  iiT  sufficiently  apparettf 
from  the  effects  which  it  produces  in  the  body.  It  re- 
stores the  powers  both  mind  and  body  when  ex* 
hansted  by  exercise,  giving  vigoor  to  the  one,  and  re- 
■toiug  its  wonted  alacrity  to  l£e  other.  It  renders  the 
muscles  again  active  and  moveable,  after  they  have  be> 
caow  wearied,  r^d,  painful,  and  tmmUing  by  hard 
lahonr.  It  modinatea  the  quickness  df  the  pobe, 
iriudi  OBDally  increases  at  ni^t,  and  brings  it  back 
to  its  mnming  standards  It  seems  also  to  assist  the  di- 
gestion of  the  aliment )  lessens  both  the  secretions  and 
excretions ;  and  renders  the  fluids  thicker  than  other- 
wise they  would  be,  especially  in  a  body  endowed  with 
much  sensibility  and  mobility.  Hence  sleep  is  not  only 
useAil,  but  absolutely  necessaiy  6a  preserving  life  and 
health ;  and  is  a  most  excellent  remedy  both  tor  allevi- 
ating, and  totally  removing,  many  diseases. 

Want  of  sleep  is  hurnnl  in  manj  different  ways, 
especially  to  the  nervous  system.  It  renders  the  organs 
•f  sense  both  external  and  internal,  as  well  as  those  of 
every  kind  of  motioii,  unfit  for  perfiorming  their  offioei. 
Hence  tha  sedaiftiflBS  are  citho'  aboUsh^  or  become 
m^erfect  or  depraved  $  and  faeboe  imbedli^^^  mind, 
defect  of  memory,  kkiod  of  deUrinm,  mania  itaelf,  pain 
«f  the  head,  weidcnesa  of  the  Joints,  an  imperfect  or 
inordinate  action  of  the  Vital  oi^ans,  quickness  of  pulse, 
beat,  fever,  depraved  digestion,  atn^y,  leanness,  and 
an  increase  or  perturbation  of  the  secretions  and  excre- 
tions. 

Sleep  may  be  prevented  both  iu  healdiy  and  sick 
people  from  various  causes;  such  as  strong  light, 
noise,  pain,  anger,  joy,  grief,  fear,  anxiety,  hunger, 
thirst,  vehement  desire,  motion  of  the  body,  memory, 
inagfaiatioB,  ibtciue  thought,  &c.  On  the  <rther  band, 
sleep  is  hrooght  tm  by  a  slight  impression  on  the  organs 
irf  sotse,  or  none  at  all }  by  the  fanmqui^  of  bcea» 
the  noise  of  feHing  water,  cold  and  insi^  diaconroe ; 
ttr  hutly,  liy  so^  an  euraae  of  the  mopoty  as  ii 
imdm  too  laboriou  nor  distorbing  to  the  nisd.— 
Too  gmt  an  inqmbe  «f  the  Uood  towarda  the  head, 
mch  as  often  happens  in  fevers,  pfevents  sleep ;  but  a* 
firee  and  equal  dSstribntion  of  the  blood  through  the 
iiMe  body,  espedally  the  extreme  parts,  frequently 
Inings  it  on.  Whatever  weakens  the  body  also  fa- 
Youit  sleep }  and  hence  various  kinds  of  evacnations, 
the  warm  bath,  fomentatioas,  sometimes  heat  itsdf,  are 
uaefol  fee  pceiMting  it.   It  also  cones  ob  easily  after 
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taking  food,  or  indulging  veoery  j  the  violent  sensa-  Diaorden 
tion  being  then  quieted,  and  the  body  itself  somewhat  of  Sleep- 
weakened.   Cold  prodooea  a  deep  sle^  of  long  caoti- '  ' '  »  '  ' 
nuance,  not  easily  disturiwd,  and  4^en  tenotnatiog  ia ' 
death.   Lastly,  xhen  are  certain  snbstancM  which. 


irim  applied  to  tile  hod|,  not  cmly  do  net  excite  the 
Bervnas  mtem,  but  ^audy  lajr  ns  asleep,  and  xendcr 
ns  uaBit  foraoosation;  of  thisluad  aretboae  called aor^ 
eetic»y  as  opuna  and  the  like ;  aoong  which  also  we 
may  redcoB  wine  taken  ia  too  great  quantity.  Lastly, 
Watching  itself  is  often  the  cause  of  sleep }  bcMUse 
while  a  man  is  a«ake  he  alwa^  more  or  less  exercises 
the  or^ns  of  his  body,  by  wluch  the  nervous  influence 
is  diminished,  and  thus  the  more  vidently  the  body  is 
exercised,  in  the  same  proportion  ia  the  powm  nnder  a 
necessity  oi  sleejnng. 

Sleep  is  deficient  in  many  diseases }  for  there  are 
few  which  do  not  excite  pain,  anxiety,  or  uneasiness^ 
sufficient  to  prevent  the  aj^roach  of  sleep,  or  to 
disturi)  it.  Fevers  generally  cause  those  Who  lidwur 
under  them  to  sle^  ill ;  as  well  <m  account  of  the 
uneasiness  whidi  accompaniea  this  kind  of  disease,  as 
1^  reason  of  the  impetus  of  the  Uood  towards  the 
head  being  frequent^  increased;  aad  likewise  froia 
the  stomach  being  disordmd,  loaded  with  meat, 
distended  with  drink.  Hcnee  also  we  may  see  the  rea. 
son  why  many  hypocboadtiac  and  hysteric  patients  sleep 
so  ill;  because  they  have  a  bad  digestion,  and  their  sto- 
mach is  disposed  to  receive  many  though  frequently 
slight  disorders ;  the  sli^test  of  which,  however,  is  sufr 
ficient  to  deprive  the  patient  of  rest,  provided  the  body 
be  already  irritable,  and  endowed  with  too  great  a 
share  of  mobility. 

Want  of  sleep  will  hurt  in  diseases  as  well  as  in  health ; 
and  for  the  same  reason  ;  but  in  a  greats  degree,  and 
more  quickly,  in  the  former  than  in  the  latter  $  and  is 
therefore  not  oaiy  a  very  troublesmne symptom  (^itself, 
but  often  produces  other  very  dangerous  tmes. 

Too  much  sleep,  on  the  Mber  hand,  ^uduces  mai^ 
mtseUefi,  rendering  the  whole  body  lan^^id,  torpid,  and 
laxy  i  and,  it  evm  almost  takes  away  the  judgment.  It 
also  distnrbs  the  dnndation,  and  diminishes  most  of 
the  secretions  and  ezcretiims.  Hence  plediora,  fet-. 
oess,  flaccidih%  and  an  inability  for  the  cornnxm  of- 
fices of  life.-w-The  causes  of  this  excess  are,  either  the 
usual  fianses  of  sleep  above  mentioned  increased  beyond 
measure,  or  some  feolt  in  the  brain,  or  a  compression 
of  it  by  an  extravasation  of  the .  humours ;  or  some- 
times, as  it  would  seem,  from  great  debility  produced 
by  an  unusual  cause,  as  in  those  who  are  recovering 
from  typhotis  fevers  and  other  diseases.  In  these  ex- 
aai|des,  hotvever,  this  exce»  of  sleep  is  by  no  means 
bnitfid ;  nor  even^  perhaps,  in  those  cases  lAere  aa 
excess  of  gri^  continued  for  a  long  time,  or  a  great ' 
firigfat,  hate  produced  a  surprisinr  au  nle^^ected  aoai' 
nolea^.  Lastly,  Many  peo^  have  aocnstoaied  them- 
sdves,  and  that  not  iritnont  a  peat  deal  of  hurt  to 
dimr  oonBtttncMos,  to  sleep  b(o  oHwh,  Nor  are  there 
emmples  wanting  of  some  who  have  passed  wbide  dfffs^ 
and  even  months,  in  sleep  almost  unintermpted.  ,  os  . 

With  regard  to  the  manner  in  which  the  circulation  <^m&tkft" 
of  the  blood  is  performed,  and  Che  various  principles ' 
of  which  it  is  cwnposcd,  see  the  articles  Blood,  aqd 
Akatoht.   As  iimr  the  disorders  to  which  the  Uood 
aad  its^utoktioa  an  sobieet,  it  has  bc«  observed, 
£  a  ft  that 
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Diiorden  l^i>t  to  oai  younger  years  the  veins  are  tnach  Bore 
•rCireda- dense,  firm,  and  strong,  than  the  arteries}  hut  the 
.  latter,  by  reasoD  of  the  continual  pressure  upon  them, 

'  '  and  the  strength  which  they  exert,  become  daily  more 
firm,  hard,  and  strong,  until  at  last  they  equal  or  ex- 
ceed the  reins  themselves  in  strength}  and  it  is  not  nn- 
common  in  old  men  to  find  some  part  of  the  arteries 
converted  into  a  homy  subttance,  or  even  into  a  solid 
hone.  Hence  in  the  state  of  ibfanc^  the  grratest  pact 
of  the  hlood  is  contained  in  the  arteries,  and  in  old 
in  die  T^ns  j  an  a^r  indeed  of  no  small  mnnent,  as 
it  diows  the  rcascm,  in  some  nwasure,  of  the  state  of  in- 
crease and  decnue  of  the  body.  Besides,  if  an^  disease 
ha^iens  from  too  ^reat  a  ^nantity  of  blood,  it  thence 
appears  that  it  most,  diow  itself  in  young  subjects  in 
the  arteries,  and  in  old  ones  in  the  veins  }  and  this  is 
the  reason  of  many  diaeaseo  which  accompany  certain 
periods  of  life. 

In  most,  if  not  in  all  species  of  animals,  the  arteries 
of  the  females  are  much  more  lax  and  capacious  when 
compared  with  the  veins,  and  the  veins  much  less,  than 
in  the  males  of  the  same  genns.    Hie  design  of  na- 
tore  in  this  conformation,  is  probably  that  tbey  may 
he  the  better  able  to  nourish  the  fcetus  in  their  womb, 
^lie  same  likewise  seems  to  be  the  reason  why  women 
BTB  more  Indined  to  plethora  than  men ;  and  to  this 
«,  greater  capacity  of  the  arteries  and  smallness  of  the 
■'  veins  are  we  to  aao^  that  beauty  and  elegant  sitape  of 
the  arms  in  women,  not  disfigured  or  livid  with  veins  as 
<   in  men. 

The  hlood  is  also  distributed  in  various  proportions 
to  the  different  parts  of  the  body,  and  that  proportion 
too  differs  at  different  periods  oi  onr  lives.  At  fint 
a  great  quantity  is  sent  to  the  head,  because  that  part 
of  the  body,  is  first  to  be  evolved  and  fitted  for  its  offi- 
ces i  but  as  soon  as  the  puts  begin  to  make  a  consider. 
able  resistance  to'the  efforts  of  the  blood,  and  the  ves- 
sels cannot  easily  be  forther  dilated,  it  is  necessarily  sent 
off  to  other  parts }  by  which  means  the  rest  of  the  body 
increases  in  balk,  and^  becomes  fitted  for  performing  its 
proper  functions.  The  effect  of  this  change  is  also  very 
soon  observed,  namely,  when  n<me  of  the  blood  passes 
through  tiie  navel,  and  of  consequence  a  greater  quan- 
tity is  sent  hy  the  iliac  arteries  to  the  inferior  extremi- 
ties. These,  though  so  small  and  slender  in  tlie  foetus, 
increase  verysnddenly  j  so  that  often  in  not  many  months, 
Mhf  diild  can  not  only  stand  on  its  feet,  hut  even  walk 
tderably  wtsll.  And  during  the  cailicst  periods  of  in- 
iancy,  the  ihfinior  extremities  grow  mure  rapidly  than 
^  any  other  part  of  the  body. 
PsuSpwttf  Pbyucians  an  wont  to  judpe  of  the  state  of  the  cir- 
iMitrtenct  eolation  by  the  pulse,  which  indeed  is  veiy  various,  as 
well  with  regai^  to  its  frequency,  as  to  the  strength 
and  equality  of  its  strolfts  and  intervals.— Its  common 
quickness  a  healthy  adolt  is  about  70  strokes  in  a 
minute.  In  a  foetus,  perhaps,  it  is  more  than  double  j 
«nd  in  an  infimt  a  few  months  old,  hardly  less  than  1 20. 
As  we  grow  up,  this  quickness  gradually  diminishes }  so 
that  in  extreme  old  age  it  sometimes  docs  not  exited 
50,  »  is  even  sWer.  THum  rule,  however,  is  not 
without  exceptioBs:  for  many,  especially  those  of  .an 
initahle  hdut,'  hiive  tbe  pulse  much  quicker  j  while 
others,  even  in'tbe  v^jonr  of  their  age,  have  their  pulse 
rcmarkahly  slow.  It  is  for  Uu  most  part  somewhat 
f nicker  is  womcB'thtui  m  men. 
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The  pnlse  is  also  rendered  quicker,  both  in  a  healthy  Dimdm 
and  diseased  body,  by  the  ap[Jication  of  stimuli  of  many  of  Cfrcvk- 
different  kinds.    Exercise  especially,  by  accelerating , 
the  return  of  the  hlood  through  tbe  veins,  increases  the       '  ^ 
quickness  of  the  pnlse  to  a  surprising  degree.  Various 
kinds  of  irritations  affecting  the  nervoos  system,  as  in- 
tense thinking,  possums  of  the  mind,  pain,  heat,  stimu- 
lating medicinca,  wine,  s^ces,  &c  likewise  piodnoe 
the  same  effect,   llie  acrimony  of  the  blood  itself  also 
is  thought  to  quicken  the  poise. 

When  a  peim  first  awakes  in'  the  moming,  the 
pulse  is  slow,  but  becomes  quicker  by  degrees  on  ac^ 
count  of  the  many  irritating  matters  applied  to  the 
body.  Its  qui^nesa  is  incKased  after  taking  food, 
especially  of  the  animd  kind,  or  sneh  aa  is  hot  or  aea^ 
aimed  wuh  ^icei.  In  thr  evennag  a  slight  fiever  cornea 
on,  fiir  which  rest  and  sleep  are  die  ronedy.  Hiese 
things,  however,  are  scarcely  to  be  observed  in  a  healthy 
person,  but  are  very  evident  in  one  that  is  feverish, 
especially  when  the  fever  is  a  hectic— Again,  even 
debility  itself  often  renders  the  pulse  quicker  than 
usual because  the  ventricle  of  tbe  heart  not  being 
quite  emptied,  it  is  the  sooner  dilated  again,  and  m 
consequence  coatracta  -the  somier.  For  this  reason  a 
physician  caa  never  judge  of  the  strength  of  the  cinnn 
lation  from  the  frequency  of  the  pulse. 

Lastly,  In  all  fevers,  however  different  fiom  one  an-  ■ 
other,  the  pulse  is  found  to  he  too  qtudt,  partly  per- 
haps ftoro  debility,  partly  horn  the  ammony  of  the 
fluids,  and  putty  from  the  repulsion  of  the  hkwd  ftom 
the  snr&ce  of  the  body,  and  tbe  accumulatioa  of  it  in 
the  large  vessels  where  it  acts  as  a  stimulus  ;  tboi^ 
it  must  he  owned,  that  a  great  deal  of  this  is  obacnre, 
if  not  totally  unknown ;  nor  in  truth  are  we  able  to 
understand  in  what  manner  the  aatocratcra  acts  with 
recard  to  the  fi>eqnency  of  the  pnlse. 

1'he  pulse  is  seldom  observed  too  slow,  unless  when 
the  mobility  of  the  body  is  much  diminished,  as  in 
decrepid  old  age,  or  from  a  compression  or  disease  of 
the  brain,  as  is  exemplified  in  the  second  stage  tt(  hy- 
drocephalus }  but  a  greater  compresn«i  of  the  brain 
usually  produces  a  still  more  remarkable  slowness  of  the 
pulse,  as  in  the  third  stage  of  hydrocephaln8.~Some> 
times  also  the  pulse  is  too  slow  in  those  who  are 
recovering  from  tedious  fitvers.  But  this  is  a  matter 
of  little  moment,  and  seems  to  be  owing  to  some  kind 
of  torpor.  Indeed  it  has  generally  been  considered-  aa 
a  marii  of  a  thorough  and  com|uete  sohttiaa  of  the 
ievtnr ;  for  it  is  cnnmonly  ofaaerved,  that  when  thia 
state  of  the  pulse  takes  place,  tbe  patient  seldon  sufiera 
a  relapse. 

While  tbe  frequency  of  the  pulse  continues  the  same, 
its  strokes  may  be  either  full,  great,  strong,  and  hard ; 
or  soft,  -small,  and  weak.  A  ftill,  great,  and  strong 
pulse  takes  place  when  the  ventricle  strongly  and  com- 
pletely empties  itself  ^  throwing  out  a  great  quantity 
of  blood  into  the  arteries,  which  ftilly  distends  them 
and  stimulates  them  to  a  strong  contractioa.  A  pnlse ' 
of  this  kind  is  common  in  strong  healthy  men,  moA  is 
seldom  to  be  accounted  a  symptom  of  diseaae.  But  if 
it  be  too  stnmg,  and  strike  the  finger  ttf  the  perem  who 
feels  it  violenuy  and  diarply,  it  is  called  a  Avrrf  fmi§t» 
This  hardness  11  ^odnoed  1^  a  aodden  and  violent  csn- 
traetion  of  the  heait  aad  arteries,  lAieh  diateode  even 
the  cenote  tnandiei,  as  those  of  the  wrist,  too  soddenly 
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Dborim  and  nnuily,  excita  tlwai  mlio  to  sodden  and  vio- 
ofC^eak-  ieot  eontnctions. 

.  .     A  bard  pulse  therefore  denotes  too  great  an  action 

'  of  the  heart  and  arteries.  It  may  arise  from  varioos 
cauKs :  in  the  first  place,  from  too  great  a  tension  of 
the  veBsels ;  for  instance,  from  their  hieing  too  full,  and. 
hy  th^  means  more  prone  to  motion,  and  the  more 
fit  for  receiving  violent  motions.  It  mar  arise  also 
from  too  ^reat  a  density  and  firmness  of  the  solids  j 
'and  hence  it  is  roost  frequent  in  cold  countries,  among 
strong  robust  people  and  such  as  are  accustomed  to 
bard  labonr.  It  may  likewise  arise  from  varioascanses 
irritating  the  whole  nervous  system,  or  only  the  heart 
and  arteries.  .Lutly,  It  accompanies  many  fenn,  as 
will  as  most  inflammatory  ^aviierif  wheUier  the  in- 
flanmatioa  arises  from  a  genenU  itimnlos  a|^ied  to 
the  whole  body,  or  from  the  irritation  of  particular 
parts,  by  d^^es  extended  over  the  whde  body.  In 
such  a  state  of  the  circulation,  the  patient  frequently 
stands  in  need  of  Uood-letting,  and  almost  always  bears 
it  welK 

A  small,  weak,  and  soft  pnlse  is  generally  01^-ing  to 
causes  opposite  to  the  former,  and  indicates  a  con'- 
trary  state  of  the  circulation  and  nervous  system.  It  fre- 
qoently  requires  stimulants ;  ow  does  it  gonerally  re- 
quire bloodletting,  or  easily  bear  it.  Sometimes,  how- 
ever, a  pulse'  of  this  kind  is  observed  even  in  the  case 
of  a  dangerous  infiammation,  of  the  stomach  for  in- 
stance, or  intestines.  But  in  these  and  the  like  ex- 
amples we  ought  to  attend  to  the  nature  of  the  malady, 
mnch  more  ^n  to  the  state  of  the  pulse. 

■The  pulse  is  said  to  intnnit,  when  the  stroke  does 
not  retom  after  the  isoal  intemli  and  per^pe  not 
till  aflcr  twice,  thrice,  or.  four  times  the  usual  space. 
A  pulse  of  this  kind  seems  to  be  almost  natural  and 
constant  in  some  animals,  and  is  common  to  some  men 
even  in  the  most  perfect'  health ;  and  if  ihete  happen 
to  be  seized  with  a  fever,  the  pulse  sonktimcs  becomes 
regular,  nor  can  the  disease  he  removed  before  the  in- 
tcrmiitdion  has  returned. 

Moreover,  in  some  people,  Ibougli  tbetr  pulse  heats 
equally  while  in  liealtb,  yet  the  stigbtest  illness  makes 
it  intmnit ;  and  in  others,  especialljip  those  who  have  a 
great  deal  of'mobility  in  their  constitutioo,  such  as  by- 
pochondrtae  and  hysteric  people,  the  intermission  of 
the  puis*  is  felt,  without  applying  the  finger  to  tlie  ar- 
tery, merely  hy  the  nneasiness  which  they  perceive  in 
tinir  hreaat*  miring  those  ititen'ab  in  which  die  pulse 
is*  deficient.  An  intennittent  pufee  likewise  occurs  in 
many  diseases  of  Uie  breast,  especially  iriien  water  is 
collected  in  it }  and  the  like  happens  in  the  end  of  all 
diseases,  especially  fevers,  when  the  atrcnpth  is  ntarly 
exhausted,  and  death  approaches,  of  which  it  is  fite- 
quently  the  forerunner. 

An  intermitting  pulse  tb^efore  seems  to  arise  G-om 
an  unequal  influx  of  the  nervous'  power  into  the  heart, 
or  from  the  decay  and  exhaustion  of  the  nerroin  power, 
by  which  means  tbe  heart  is  not  able  to  contract  till 
it  has-  been  distended  beyond  its  due  pitch:  Or,  lastly. 
It  ariae  fiom  diseases  of  the  oigan  iteelf,  or  the 
Mig^honrittg  parts  i  from  swellings,  water,  &c.  press- 
iu;  upon  them,  and  impeding  the  ution  of  the  heart : 
vrluch  is  indeed  is  >  very  dangerms  £8!ordcr,-aiid  almost 
a^tnjt  «Mrt»l. 
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Many  other  variations  of  the  poke  are  enumerated  Disordrrit 
hy  ^lyndans,  hot  most  of  them  ate  uncertain,  and  not  of  Cisnda- 
connrmed  by  experience.  "We  shall  therefore  now  con- .  . 
sider  the  motion  of  the  blood,  which  may  be  either  too  ' 
great,  too  small,  or  irregular. 

A  quick  pulse,  ceeterii  parihta^  produces  a  more  ra- 
pid circulation,  because  the  sooner  that  the  ventricle 
of  the  heart  ia  emptied,  tbe  more  quickly  is  the  blood  - 
thrown  into  the  arteries  \  and  their  actions  most  an- 
swer to  this  stroi^r  stimnlns.    Hence  exercise,  heat,  - 
stimulants,  plethora,  every  kind  of  irritation,  passions 
of  tbe  mind,  and  fever,  increase  the  circulation.  The 
eflfect  of  this  increase  is  a  distentirai  of  the  vessels,  a  sti- 
mulus applied  to  the  whole  body,  an  increase  of  he^; .  ' 
and  of^  a  debility.   The  seccetim  of  sweat  is  increas-  - 
ed  while  tlie  othef  accretions  are  diminished,  and  the 
various  functions  of  the  body  impeded}  thirst  comes  - 
on,  the  appetite  is  lost,  the  rat  consumed,  and  a  dispo- 
sition to  putrescency  introduced.    Sometimes  tbc  small-  ' 
er  vessels  are  btirst }  whence  efFnsions  of  blood  and  ba> 
morrliuges.    But  wc  arc  by  no  means  to  forget,  that 
this  violent  motion  of  tbc  blood,  however  hurtful  it 
may  seem,  is  among  the  best  remedies  made  use  of  by 
nature  in  curing  many  diseases. 

The  motion  of  the  blood  is  diminished,  especially 
by  debility torpor,  the  want  of  irritation,  or  of  exer- 
cise ;  tbe  same  thing  happens  to  all  the  fluids,  if  there 
be  any  obstruction  in  the  vessels,  or  any  canse  by  which  / 
their  return  is  hindered  or  rendered  more  ufficolt. 
Thus,  from  the  very  weight  of  tbe  blood  itself,  if  a 
person  has  stood  lon^  on  his  &ct,  the  humours  return 
more  slowly  from  the  inferior  extremities.  Any  disease 
iX  the  heart  and  arteries  also,  as  an  aneorism,  contrac- 
tion, ossification,  must  necessarily  obstruct  the  circula- 
tion. Hie  same  thing  happens  from  obstructlonsof  tbe 
veins,  or  interrupted  respiration,' by  which  the  passage 
of  the  blood  through  the  lungs  to  tbe  left  &idc  of  tlie 
heart  is  impeded. 

Bat,  from  whatever  causes  this  diminution  of  titr 
circulation  takes  place,  the  bad  consequences  are  per- 
ceived chiefly  in  the  veins,  because  in  them  the  blood 
always  moves  more  slowly  than  in  the  arteries.  lUncc 
varices,  and  congestions  of  bloody  especially  ia  those 
parts  of  the  body  where  the  veins  are  destitute  of 
valves,  and  of  consequence  where  the  motion  of  the* 
muscles  cannot  assist  the  circulation.  Hence  also  arise 
dropsies  fiiom  an  impeded  or  languid  motion  of  the 
hhwd }  because  the  resistatee  of  the  veins  being  iucreas-' 
ed,  the  blood  is  received  into  them  with  the  greater 
difficulty,  and  more  of  the  thin  humour  is  driven  into 
the- exhaling  vessels,  and  by  them  deposited  in  snclr 
quantities  as  cannot  be  reabsorbed  by  the  lymphatics 
These  diseases,  as  well  as  all  others  proceeding  from  . 
defects  of  tbe  circulation,  are  also  more  difficult  of  cure 
thhn  olliers,  because  all  the  vital  powers  are  weakened 
at  the  same  time. 

Another  disorder  of'  the  circulation  is  where  the  . 
blood  is  carried  to  one  part  'of  the  body  in  too  great 
quantity,  by  which  means  the  other  parts  are  depri-' 
ved  of  their  due  proportion.  This  irregular  distribution  . 
of  the  vital  fliiid  frequently  arises  from  a  stimulus  ap- 
plied to  the  part  itself,  or  to  the  brain,  or  at  length 
acting  on  thi  mind,  which,  according  to  the  laws  of 
sympathy,  produce*  a  certain-  definite  distr^tioi*  of 
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pi»orden  the  Uood.  It  arises  also  not  Oh&equest}^  from  a  spurn 
of  Circuk-  taking  place  In  some  odier  parts,  ivbich  driveB  tho 
.  .  blood  out  of  its  ordinary  cooxse. 

■■   '  In  jtroportioo  to  this  irregularity  of  tbe  circulation 

are  the  consequences}  heat,  swelling,  redness, inflamlnft- 
tion,  rupture  of  vessels,  fatemorrhages,  efiusions,  destruc- 
tion, corruption,  and  suppurHiion  of  the  cellular  texture 
and  adjoiuing  parts,  &c.     Even  this  evS,  however) 
nature  often  converts  into  an  excellent  remedy }  and 
r  physicians,  following  her  steps,  frequently  attempt  to 
direct  the  distribution  of  the  blood  in  particular  diseases, 
-•  well  knowing  that  a  change  in  the  distribution  of  the 
1  blood  is  frequently  efficacious  either  for  radically  curing 
^      some  diseases,  or  relieving  their  most  urgent  symptoms. 
PujpiatiOB*    Lastly,  Some  disorders  in  the  motion  of  the  heart 
itself,  and  those  of  oo  small  consequence,  remain  yet  tp 
be  t^en  notice  of,  namely,  palpitation  and  syncope. 
A  palpitation  is  a  violent  and  irregular  action  of  the 
heart,  such  as  for  the  most  part  is  perceived  by  the 
patient  himself,  and  that  not  iritbout  a  great  d<al  of 
uDeasincss  and  opivcauon  at  his  breast }  and  it  is  also 
manifest  to  the  by-atanders,  if  they  apply  their  bands,  or 

■  look  at  his  naked  breast ;  the  pulse  of  the  arteries  in 
'  the  mean  time  being  wmk,  unequal,  and  intermit^ 
'  tent.    This  is  a  spasmodic  disorder ;  and  is  induced  bj 

-  TaritfUB^  causes  affecting  eithei^  the  nervous  system  in 
general,  or  the  heart  in  particular.  Every  disease  of  the 

-  organ  itself,  such  as  a  constriction  of  its  valves  and 
'  blood-vessels,  an  ossification,  enla^ment,  or  polypus, 

hindering  the-free  action  of  the  heart,  and  evacuation 
of  blood  from  it,  Mre  capable  of  exciting  it  to  violent 
and  unusual  contractions.    The  same  effect  will  also 

■  follow  plethora,  or  too  violent  an  impulse  of  the  blood. 
'  The  heart  will  likewise  frequently  palpitate  from  a  vio- 
lent excitement  of  the  nervous  system,  especially  where 

f  the  coBstitutim  is  endowed  with  a  great  deal  of  mohili- 
'  ty.    Hence  palpitations  arise  fiittn  any  affection  of 
the  mind,  and  in  hysteric  women.   Palpitation  may 
Ukewise  arise  firom  an  auction  of  the  stomach,  ooca- 
rioned  by  worms,  a  surfeit,  flatus,  or  stimulation  by 
various  acrid  substances.  It  frequently  also  accompanies 
'  the  gout  when  replied,  or  even  when  a  fit  is  coming 
'  on.    Efometiroes  it  arises  from  debility,  whatever  may 
'  he  the  cause  }  frequently  from  any  £fficnlty  in  breath- 
ing; and  many  of  these  causes  may  be  joined  at  the 
lame  time,  or  some  of  them  produce  others. 

Hence  we  may  see  why  the  evil  is  sometimes  sH^t 
and  of  short  continuance  }  at  other  times  altt^ther  in- 
cunble,  and  certainly-mortal  in  a  limger  or  sliurter 
'  time ;  why  it  sometimes  returns  at  intervals,  ofttn  com- 
ing on  and  being  increased  by  every  kind  of  irritatimi 
and  exercise*  and  sometimes  relieved  w  totally  removed 
p8     by  stimulants  <ur  exercise. 
'  Sjacflpft       A  syncppe  takes  riace  "when  the  action  of  the  hearty 
.  and  along  with  it  that  of  the  arteries,  is  suddenly  and 
Tray  nraoi  lessened ;  whence  the  animd  powers,  the 
senses,  ud  voluntary  motions,  immediately  cease.  Hub 
may  be  produced  by  almost  all  the  causes  of  palpitation } 
localise  iriiatever  can  disturb  and  disorder  the  motion  of 
the  heart,  may  also  weaken  or  suspend  it.    The  vitiated 
structure  of  the  heart  itself  therefore,  violent  passions  of 
the  mind,  whether  of  the  depressing  lund,  or  those 

-  'which  suddenly  and  vehemenUy  excite,  various  kinds 
'  «f  .nsTTOBB  disMses,  those  of  the  stomach,  ereiy  kind  of 
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debilitjr  and  evacoatimi,  especially  a  great  loss  of-blood,  pimdns 
excessrve  and  unremitting  labour,  long  watching,  beat,    of  tbe 
pain,  many  kinds  of  poisons,  &c.  produce  faiidin^.  ^^I^lf^ 

Hence  we  see,  that  whatever  weakens  the  motion  of  " 
Ihe  blood  throng  the  brain  tends  to  prodnoe  fiunlugg  ^ 
and,  on  the  contrary,  whatever  ten^  to  ai^mmt  tfai^ 
motjon,  also  tends  to  refresh,  and  to  prevent  tbe  person 
from  fainting.  Hence  also  we  see  haw  the  mere  posture 
of  the  body  may  either  Bring  on  or  keep  off  fainting,  or 
remove  it  after  it  has  already  come  on.  We  likewise 
see  how  this  disorder  may  sometimes  be  of  little  conse- 
quence and  easily  removed  ^  at  others  very  dangerous, 
not  only  as  a  symptom,  but  even  of  itself,  as  sometimes 
terminating  in  death  }  and  lastly,  how  it  may  be  used 
as  a  remedy  by  a  skilful  ^ysiciao,  and  artificially 
induced,  either  to  free  the  patient  from  i4olent  pain,  of 
to  stop  an  immoderate  effusion  of  blood  scarce  to  be 
restrained  by  any  other  method. 

With  re^ird  to  the  diswders  ii£  the  blood  itself,  theBoffco- 
gkitinout  part  of  it,  OTi  more  properly,  its  fibrine  -sepap  l<wed  cms 
tated  finm  the  red  particles^  produces  that  huff.«olonrcd^^|^ 
appearance  ofien  seen  upon  Uood  drawn  from  peo^ 
■Micted  with  inflammatwy  disordetBy  and  even  sane* 
times  when  no  such  diseases  are  present.  This  cruat 
indeed  is  nothing  else  than  the  fibrine  of  the  bt6t»d 
taking  longer  time  than  usual  to  toagulate,  by  which 
means  the  red  particles  have  an  opportunity  of  falling 
to  tbe  bottom.  This  indicates  no  lentpr,  density,  thidc- 
ness,  or  tenacity  of  the  blood,  as  was  formerly  thoo^t^ 
but  rather- its  thinness,  or  at  least  a  less  tendency  m  it 
to  coB^late.  It  arises  for  the  most  part  from  a  violent 
agitation  and  conqnassatiim  of  the  blood  within  the  bo- 
dy i  and  hence  it  accompanies  many  fevers,  all  inflam- 
mations, sometimes  bsonorrhages,  exanthemata,  ple- 
thora, pain,  and  many  irritations.  It  nnist,  howeTw, 
be  allowed  that  in  several  of  these  diseases  it  is  render- 
ed -highly  probable  at  least,  from  esgperimenti  apparent- 
ly accurate,  that  the  quantity  of  the  fibrine  the  blood 
is  really  increased  in  the  propoctimi  whidi  it  bean  to 
the  other  parts.  His  cmst,  hbwever,  is  not  always  to 
be  accounted  morbid,  as  it  often  happens  to  the  most 
healthy  i  and  may  even  be  produced  or  destroyed  by 
the  sli^^test  causes  while  the  blood  is  running  from  the 
vein,  so  that  frequently  we  shall  see  a  very  thick  and 
tenacious  crust  on  the  blood  flowing  into  one  cup,  while 
that  which  runs  into  another  has  little  or  none  at  all. 
In  general,  however,  the  appearance  of  this  oust  shows, 
that  tbe  patient  will  bear  blood-l^tiog  well,  tbou^ 
those  have  been  in  a  great  mistake  who  have  dire^d 
this  operation  to  be  repeated  till  no  more  crust  appear- 
ed on  the  blood. 

Hie  coagulable  part  of  Uk  blood  also  firaqnentiy  pro* 
duces  those  masses  called  jwAjps  which  sometimes  take 
place  dining  life,  but  inoce  freqnratly  afbr  death,  in 
the  large  vesiels  near  the  heart,  or  even  in  the  cavities 

that  organ.  Similar  masses  also  are  fregnortly  fonn- 
ed  in  the  htems,  and  are  called  molet* 

Hie  quantity  of  blood  contained  in  a  healthy  body  Flethflm* 
is  very  various,  and  difficnlt  to  be  ascertained.  Many 
diseases,  however,  may  arise  from  its  being  either  too 
scanty  or  too  abimdaint.  Too  ^reat  a  quantity  of 
blood  is  produced  by  the  use  of  nch,  noonshing  diet, 
strong  drink,  BOCtH^anied  with  a  good  digiwition; 
from  a  la^,  sedentary  life,  or  mnoh  de^  cspeciaU]f: 
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DHankn  in  thtMe  wbo  have  Iweh  formerly  accustomed  to  much 
of  tb*  exercise ;  with  many  other  caoses  of  the  same  kind. 
,  It  renders  the  person  dall  and  languid,  and  soroietiines 
almost  totally  oppresses  him  ;  nor  are  diose  or^na  des- 
tined for  moTinr  the  blood  sofficieDt  ibr  dnTing  for^ 
mnl  sndi  a  1<m£  Hie  pube  sinks  }  and  aometimes  a 
syncope,  Tertigo,  wr  palpitatiMi  takes  place.  Mm  fre- 
qtiendy,  bowever,  the  vessels  are  too  mndi  distended, 
and  readf  to  be  thrown  into  violent  and  irregtUar  mo- 
tions. Hence  a  disposition  to  fevers,  inflammations,  an 
unequal  distribotion  of  the  blood,  uiusutd  con^stions, 
rupture  of  the  vessels,  and  haemoirhages.  Besides  this, 
in  consequence  of  the  close  connection  between  the  san- 
guiferous and  the  nervoos  system,  a  folness  of  blood 
produces  a  dispoutionto  spasm  and  other  diseases  of  that 
kind. 

Hence  we  may  nndentand  why  a  plethora  is  some- 
times accompanied  with  a  weak  and  sometimes  with  a 
strong  and  hard  pube,  why  it  is  the  cause  as  well  as  a 
part  of  80  many  distempers,  v^y  it  is'the  effect  of  a 
hirii  state  of  health,  &c. 

Trbe  want  of  a  due  quantity  of  Uood  is  no  less  penii- 
«0D8  than  too  great  an  abnnnuiee  of  it.  It  debilitates 
the  Mfson,  and  renden  him  nnable  to  perform  the  fro- 
per  duties  of  1%  ;  produces  a  lanenid  drcolaU<m,  syn- 
cope, spasms,  and  at  last  death  itadf.  In  a  slighter  de- 
gree of  the  disease  the  body  is  emaciated  throngh  want 
of  noorisbment,  and  its  functions  are  vitiated  in  various 
ways.  It  may  arise  from  want,  bad  food,  or  such  as 
affords  little  nourishment :  from  bad  digestion,  or  the 
diyle  being  hindered  from  pawing  into  the  bleed :  from 
fevers,  or  other  diseases  which  exhaust  the  body  and 
binder  nntrition :  «t  lastly,  from  various  evacuations, 
pnrticoluly  of  blood }  and  that  the  more  espeeiaTly  if 
they  are  sudden,  for  in  slow  evacuations  the  vessels  ac- 
cunmodate  themselves  sorpriaingly  to  the  quantity  left 
in  them.  Bendes,  if  the  body  be  slowly  exhausted,  tho- 
cxcretiDDs  no  Tcwened  by  reason  of  Uie  deficiency  of  the 
TCtal  power ;  so  that  ^  uansnal  cxpence  is  easuycom-*. 
pensated  by  the  unmtal  retention.  Bat  if  the  evacua-^ 
turn  havens  to  be  very  sadden  and  great,  it  -may  either  ; 
prove  mortal  in  a  short  time,  or  break 'the  cmistitution 
to  a  degree  beyond  recovery^ 

By  a  great  and  long-continued  deGciency  of  blood  ' 
the  quality  of  it  also  is  impaired  j  because  the  thin  part 
of  it  is  easily  and  soon  made  up  *,  but  the  glutinous, 
and  red  part,  not  so  easily.  Hence  the  blood  becomes 
thin,  pale,  scarcely  capable  of  coagnlaiton,-  or  of  af- 
fording a  proppr  supptfft  to  the  body.  Too  great  thin* 
tfess  of  the  blood  also  proceeds  from  nsing  much  drink,  . 
especially  of  the  aqneooi  kind,  slender  and  snnotritioos 
diet,  a  Ind  digestion  in  the  stomach  *,  from  diseases  of 
the  longs  and  those  organs  which  elaborate  the  red 
part ;  or  from  suppression  of  the  usnal  evacuations  of 
tbin  famnours,  as  swvat  or  urine,  induced  by  cold;  a 
&nlt  of  the  secreting  organs,  or  from  putmcency. 
Bvt  along  widi  this,  other  disorders  ox  the  Uood' 
concur.  - 

A  too  tlun-  and  watery  blood  makes  the  face  pale, 
the  body  weak  and  languid.  The  solid  pnts  become 
flaccid  from  want  of  nourishment,  and  having  too  great 
a  quantity  of  water  in  their  composition.  It  brings  on 
hydropic  effiuioos  of  water  in  all  parts  of  the  body,  by 
reason  of  the  increased  exhalation  of  that  thin  fluid 
vl^maastns  all  the  inward  parts }  partly  by  reann 
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of  the  vessels  being  relaxed  beyond  their  usual  ^tch,  DtMiden 
and  not' making  a  proper  resistance.    Besides,  in  this  oTtlw 
case,  the  lym^attca  are  so  far  from  absorbing  more  .-Mwd-  . 
than  usual,  that,  partaking  likewise  of  the  general  de  ' 
bility,  they  are  scarcely  fitted  for  performii^  their  pro- 
per offices. 

Nature,  however,  has  taken  care,  fay  the  most  sinmie 
means,  to  provide  against  so  many  and  to  great  cvib ; 
fbr  neither  does  theolood  so  easily  become  thin  as  some 
have  imagined,  nor  when  this  qinlity  takes  place  does 
it  want  a  proper  remedy.  For  almost  instantly,  if  the 
person  be  otherwise  in  health,  the  excretions  of  wa- 
tery matters  are  greatly  augmented,  and  the  whole 
mass  of  blood  in  a  snort  time  becomes  as  thick  as  for- 
meiiy.  103 

The  opposite  to  this,  namely,  too  great  a  thickness  ^feS^L--r 
the  blood,  though  often  spoken  of  by  pbysiciaiu,  is  very^^^^ 
rarely  if  ever  observed }  and  those  fevers  and  inflamma- 
tions which  have  been  thoudit  to  arise  from  thence, 
are  now  found  to  originate  from  other  causes.  The 
fbllowing  would  seem  to  be  the  law  of  the  human  con- 
stitution.   As  soon  as  the  blood  has  attained  the  duo 
degree  of  thinness,  or  gone  in  the  least  beyond  it,  tbo 
excretions  are  either  suppressed  or  diminished,  the  bo^*-., 
attracts  more  moisture  from  the  ur,  the  person  iathinty,  . 
and  drinks  as  much  as  is  necessary  for  dUuting^  Uood. 
But  if  water  be  wanting,  and  the  person  cannt^  satisfy  , 
his  thirst,  then  the  Uooa  is  so  far  from  being  thicken- 
ed; tbat  by  reason  of  a  putresccncy  begun  or  ai^mentedf  ^ 
it  is  much  dissolved,  becomes  acnd,  and  ii  with  iaSBt- 
culty  contuned  in  the  vessels.  mf  ■> 

The  acrimony  of  the  fluids  has  aflbrded  a  laige  AerisMni  .- 
field  for  declannttoiv  to  speculative  physicians,  aod^J*P 
upon  this  slender  foundation  many  pe^exed  km  in- 
tricate theories  have  been  built.  It  is  certain  indee^  . 
that  the  blootf  in  a  state  of  health  has  some  small  share 
of  acrimony  j  and  this  acrimony,  frun  certain  causes, 
may  be  a  littlis  increased  so  as  to  produce  various  dis- 
naes  of  a  dangerous- nature.  This  we  are  assured  of 
from  the  increase  vi  motion  in  the  heart  and  MrterieSr 
and. the  similar  augmentation-of  the  action  of  the  se- 
cretory organs,  whoi  certain  acrid  substances  are  taken 
inwardly. '  The  same  thing  also  appears  from  the  un- 
usual acrimony  of  the  secreted  fluids  in  such  cases,  by 
which  the  vessels  are  sometimes  greatly  stimulated,  and 
sometimes  even  quite  eroded.  Very  many  acrid  sub- 
stances, however,  are  daily  taken  into  the  stomach  ;  so 
tbat  these  must  either  be  corrected  in  the  prwue  vue, 
or  changed  by  digestion  before  they  pass  into  the  blood; 
or  at  least  by  dilution  with  much  water,  or  being  blunt- 
ed by  an  admixture  with  gluten,  oil,  or  different  gases, 
they  must  deposit  much  of  their  acrimony,  and  at  last' 
be  thrown  out  of  the  body  as  noxious  substances.  Thus 
a  vast  qnwatity  of  salts,  acid,  alkaline,  and  neutral,  may 
pass  through  the  body,  without  in  the  least  aflectiog 
the  health  >  thou^  these  salts,  if  taken  in  very  laive 
quanti^,  undiluted,  itr  net  thrown,  out  of  the  boj^,  . 
win  dti  much  hurt. 

Moreover,  even  while  lifb  -  continues,  potrefii^itibn  is' 
going  00,  and  produces  much  of  that  sabstance  called'  - 
anmal  sAlt  j  for  into  this  a  great  part  of  our  food'  is 
converted,  and  passes  off  by  urine.  But  if  this  pu- 
trescent dispeution  be  too  great,  it  will  produce  tod 
large  a  quantity  of  animal  salt }  especially  if  much  of 
afty  saline  substance  is  othenriic  tb»WA  into  tfiii  body 
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Dicordm  whlumt-  proper  dilution :  and  this  kind  of  disease  is 
well  known  to  sailors  who  have  been  long  at  sea. 
Blood,    without  having  an  opportunity  of  getting  fresh  provi- 

BIMU. 

For  this  spontaneous  putrescency,  nature  has  sug- 
gested a  proper  remedy,  namely,  fresh  meat,  espeualhr 
ofthevegetableand  acescent  kind,  and  such  as  is  much 
impregnated  with  acid,  which  it  may  impart  to  the 
body.  But  where  this  kind  of  food  is  wanting,  the  pu- 
trefaction goes  on  apace,  and  a  very  great  thinness  and 
acrimony  of  the  juices  take  place }  especially  if  there  be 
fllso  a  scarcity  of  urine,  or  the  excretions  which  ought 
to  carry  the  putrid  matters  out  of  the  body  languish, 
^ithcr  from  cold,  sloth,  torpor,  depressing  passions  of  the 
mind,  or  from  the  constitution  being  brdten  by  dis- 
eases }  or,  lastly,  from  too  great  heat,  whicJi  always  fa- 
vours putrefaction. 

Besides,  it  would  seem,  that  sometimes  a  dispositiin 
to  putrefaction  is  much  increased  by  the  reception  of  a 
putrid  ferment  into  the  body  }  of  which  we  have  exam- 
ples in  some  infisctious  fevers,  where  the  eontagtoo  is 
very  much  assisted  by  heat,  animal  diet,  cerbun  kinds 
of  salts,  debility  and  nastinesB. 

Lastly,  Any  single  part  of  the  body  may  putrefy 
from  various  causes,  as  from  inflammation,  cold,  &c. 
and  thus  may  the  whole  body  be  infected  -y  althoudi 
for  the  most  part  the  disease  proves  fatal  before  ue 
corruption  has  spread  over  the  whole  body. 

But  when  the  mass  of  blood  begins  to  putrefy  great- 
ly, it  not  only  becomes  very  acrid,  but  thin,  also,  so 
that  it  either  will  not  coagulate  at  all,  or  shows  only 
4  slight  and  very  loose  crassaraentum.  Nay,  even  the 
-  red  gUbttles  are  broken  down  and  destroyed  j  in  which 
case  it  necessarily  follows,  that  the  blood  must  become 
very  acrid,  as  well  on  account  of  the  evoludon  of  the 
salt,  as  by  reason  of  the  rancid  and  putrid  gluten,  iriiich 
stimulates,  and  frequently  even  erodes,  the  vessels }  pro- 
ducing spots,  first  red,  then  livid  and  black,  tumours,, 
and  ulcers  scarce  possible  to  be  cared,  widiont  fint  re-, 
moving  the  putrescent  disposition  of  the  hnmours.  From 
sthe  same  Icauses  proceed  hfemorrhages  from  every  part 
of  the  body,  hardly  to  be  restrained  }  m  most  intolerable 
fetor  of  the  breath  and  all  the  excrements  j  the  highest 
debility  and  laxity  of  the  solids  }  the  putrefaction  acdng 
as  a  poison  to  the  nervous  system,  and  at  length  Ising- 
I  ing  on  death. 

Ad  acrimony  of  the  acid  kind  never  takes  place  in 
the  human  blo(>d,  nor  in  any  of  the  humours  secreted 
from  it  J  though  one  of  them,  namely  the  milk,  turns 
acad  spontaneously  in  a  very  short  time  after  it  is  drawn 
from  the  breast.  Neither  does  an  alkaline  acriuKmy 
seem  ever  to  take  place  in  the  blood.  Futrescency 
indeed  tends  this  way,  and  at  hut  terminates  in  it  j  but 
scarcely  while  the  P^"*^  Uvea,  tbough  the  nature  of 
the  urine,  even  while  recent,  seems  to  m  but  little  dis- 
tant from  that  of  an  alkali. 

Many  kinds  of  acrimony  may  euit  in  the  blood 
from  too  liberal  an  use  of  spices,  wine,^rits,  &c  but 
of  these  we  know  nothing  certain.  We  well  know, 
however,  that  the  body  is  of^  infected  with  various 
kinds  of  morbid  acrimony,  which  bring  on  many  and 
dangerous  diseases,  as  the  small-pox,  measles,  cancers, 
lues  venerea,  &c.  of  which  the  origin  and  manner 
itf  acting  are  very  little  understood,  thou^  the  eSects 
an  abondutty  evident.  In  most  cases,  nature  has  taken 
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no  less  care  to  previde  against-the  acrmomf  than  against  Duocdcn 


the  too  ^at  vuctdibf  of  tbe  blood.    Sometimes  an  of  B«^ii»- 
antidote  u  aSoded,  either  by  the  excitement  of  thirst, .  **"«■ 
that  the  acrid  mb^ance  may  be  diluted  with  plenty  of  ' 
drink}  or  by  inoreasing  the  evacuations,  that  it  may 
be  thrown  out  of  Uie  body  ;  or  lastly,  by  excitii^  va- 
rious motions  and  actitma  of  the  vital  powers,  by 
which  it  may  be  either  subdued,  changed,  rendered  in- 
nocent, or  eq^elled  from  the  body  by  new  and  nnwint- 
ed  passages.  lo- 
Wlth  regard  to  respiration,  it  may  be  obstructed  from  Re^im- 
various  causes  seated  either  in  the  lungs  themselves  or^*"- 
the  surrounding  parts.    But  from  whatever  cause  this 
obstruction  may  arise,  it  undoubtedly  pro^ices  all  those' 
diseases  which  proceed  from  an  interrupted  circulation. 
The  langs  themselves  also  being  at  length  compressed, 
and  not  soSered  to  dilate  sufficiently,  cannot  throw  off 
the  vapour  which  arises  from  them  i  and  hence  they 
are  frv^oently  oppressed  with  moistare.   At  the  same 
time  they  are  irritated,  so  that  a  greater  qnanti^  of 
mncoB,  and  that  of  a  diicker  kind  than  usual,  is  secret- 
ed }  by  which  means  the  passage  throiulh  which  the 
air  enters  them  are  stopped  up,  till  a  violent  cough  at 
leiMrth  throws  off  the  load. 

The  respiration  is  also  subjected  to  some  other  disor- 
ders, as  a  twugh  and  sneezing,  which,  though  at  first 
sight  they  may  seem  very  dangerous,  are  not  destitute 
of  use,  and  may  even  be.  reckoned  among  the  most  sa- 
lutary attempts  of  nature  to  relieve  the  patient.  Of- 
ten, however,  they  are  attended  with  danger,'  or 
very  ^^reat  uneasiness  ^  namely,  when  they  are  either 
too  violent  or'exerted  in  vain.  At  any  rate,  it  is  ne- 
cessary for  a  plqrrician  to  know  the  nature,  causes^ 
and  effects  of  Uiese,  that  he  may  be  enabled  to  pro- 
mote them  when  necessa^,  to  moderate  th«n  when 
too  violent,  and  to  stop  them  when  noxious  or  of  no 
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A  cough  is  a  vi<dent,  frequently  Involuntary,  andcon^ 
sonorous  cxsturation,  suddenly  expelling  the  ur  with 
great  force  throuch  the  {^ottts  somewhat  contracted, 
fh^  convulsion  of  the  muscles  serving  for  exsplration, 

S'ves  a  great  force  to  the  air,  while  ue  contraction  of 
e  glottis  prt>dnces  the  sound.  It  is  oflen  long  conti- 
nued, being  rented  at  certain  intervals,  during  each 
of  which  toe  inspiration  is  imperfect  and  obstructed 
by  reason  of  the  contraction  of  the  glottis.  It  Is  ex- 
cited by  any  kind  of  acrid  substance,  either  chemically 
or  mechamcally  applied  to  those  passages  through 
which  the  air  enters.  These  are  lined  with  a  mem- 
brane so  exceedingly  delicate  and  impatient  of  stlmu>> . 
Ins,  that  it  cannot  even  bear  the  touch  of  the  mildest 
sulwtance,  such  as  a  small  drop  of  water,  without  thrown 
ing  the  muscles  serving  for  exspration  into  a  viident 
convulsion }  the  glottis  at  the  same  time  contracting 
by  means  of  tiie  sympathy  between  it  and  the  neigh- 
bottrij^g  parts.  Thus  the  air  is  thrown  out  with  such 
violence,  that  it  drives  the  irritatmg  substance  along 
with  it}  and  thus  a  cough  becomes  not  only  useful, 
but  absolutely  necessary  for  the  preservation  of  life,  as 
being  able  to  free  the  lungs  from  every  kind  of  irrita- 
ting substance  or  foulness,  which  might  soon  bring  oa 
a  suffocation.  Hence  a  <^ngh  Is  almost  an  Inseparable 
companion  of  every  inflammation  of  the  lungs,  as  well 
as  every  difficulty  in  respiration ;  and  even  fi^uently 
accon^uiies  the  entrance  of  the  poicst  air  when  Use 
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DiMtdm  tMdteft  Uid  lirtadis  at  escoraUed,  or  become  too 
«f  Rc^tn^  semible.  Exan^es  also  are  not  waatinfr,  where  avio-- 
lent  and  troaUewine  cougfa  has  arisen  man  an  irrita- 
bility of  tlw  neiTiHU  ^atem^  w  even  of  aome  particular 
part,  of  the  ear,  far  instance,  the  ttomach  and  inlcitine^ 
the  Hver  bj  inflainniatioQ,  &cc. 

Coaghing  may  alto  be  TfJnlarily  excited,  and  may 
t^oi  be  managed  at  Measure.  Even  when  intoluntaryt 
it  maj  be  moderated,  or  wippreaaed,  by  a  contrary  ef- 
fort :  though  a  violent  &t  of  coughing  cannot  hj  an j 
nwMU  be  resisted.  When  it  is  once  excited,  the  cough 
goei  on  till  the  irritating  substance  be  expelled,  or  the 
aeBse  of  irritation  aholiuied,  w  perhaps  overcome  hy  a 
tBore  uneasy  sensation  than  even  the  cough  itself ;  af* 
ter  iriiich  the  irritatioa  again  returning  at  a  certain 
interval,  the  cough  also  returns.  Hence  we  are  tanght 
a  method  of  allaying  and  quieting  this  most  treublcsone 
malady,  though  frequently  it  Is  not  in  our  power  to  re- 
move the  cause  of  it  altogether. 

A  very  violent  cough  is  often  dangerous;  For  by 
the  retention  of  the  breatli,  and  the  strong  effiirts  made 
in  coughing,  a  great  quantity  of  blood  is  collected  in 
the  lungs,  of  which  the  vessels  are  distended,  and  fre- 
quently broken  j  Mid  hence  there  sometimes  happens  a 
violent  and  even  &tal  heemorrhage.  More  frequently, 
however,  it  is  the  cause  of  a  slower,  though  equally  n- 
tal,  disease.  Nay,  a  frequent  and  troublesome  cough, 
without  any  great  haemorrhage,  or  even  without  uiy 
hxmonhage  at  all,  may  injure  the  lungs  to  snch  a 
d^ree,  e^ecially  if  th^  he  of  a  man  tender  stmcturs 
than  osnal,  as  to  lay  the  foundation  of  a  phthisis  almost 
always  incurable. 

Again,  by  a  loog-cwitinued  and  violent  cough,  the 
passage  of  the  blood  through  the  lungs  being  impeded, . 
it  mnst  necessarily  flow  through  the  veins  towards  the 
head  :  hence  redness  and  lividness  In  the  countenance, 
hicmorrlii^es,  palsies,  apoplexies,  and  sometimes  fatal 
convulsions.  Lastly,  by  a  violent  cough  the  abdominal 
viscera  are  compressed  with  remarkable  violence ;  and 
if  any  part  happens  to  he  weaker  than  usual,  a  hernia, 
^dapius  nteii,  abortion,  or  similar  accidents,  may  ha^ 
pen. 

Even  when  the  cough  is  more  gentle,  if  it  happens 
to  be  importunate  and  frequent,  although  we  have  no- 
thing of  this  kind  to  fcsx,  yet  the  patient  is  by  no 
means  free  from  danpr ;  as  be  is  thereby  agitated,  fa- 
tigued, has  bis  constitntion  broken,  is  deprived  of  rest, 
has  a  fever  brought  upon  him,  his .  lungs  are  shaken 
and  irriuted,  dq^tioB  and  all  the  other  functteoi  are 
Impeded,  till  aH  last  he  sinks  aiid»  a  complication  of 
m^adies. 

Sneezing  is  somewhat  similar  to  cough,  as  consisting, 
of  a  very  full  inspiration,  to  which  succeods  a  most 
TBident  exspiration,  by  which  the  air  is  driven  out 
throu^  the  nostrils  with  immense  violence,  and  sweeps 
the  passage  through  them  as  it  goes  ouL  It  is  a  con- 
vulsion much  more  violent  than  a  cough,  and  is  besides 
very  difficult  to  be  stopped  when  once  a  propensity  to 
it  has  taken  place.  As  a  cough  proceeds  from  an  iri< 
tation  of  the  glottis,  trachea,  bronchia,  and  lungs,  so 
fineeung  arises  from  an  irritation  of  the  membrane  of 
the  nostrils,  hut  nrdy  fn»n  sympatiiy  with  any  distant 
parL  It  is  BometioKS  of  service,  as  well  as  a  coa^  } 
thondt  it  is  also  sometimes  prejudicial,  for.  the  reasons 
whirli  luive  been  already  assigned. 
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Tbc  last  affections  of  vhich  shaU  here  speak,  are  D[«ftrdu» 
those  arising  from  a  bad  digestion,  disordered  motion  ofJDigefr. 
of  the  intestines,  and  some  of  the  principal  secretions. 
The  first  of  these  are  sometimes  very  troublesome, 
though  seldom  dangerous.  The  principal  symptoms  are  'tot 
oppression,  anxiety,  pain  at  the  stomachy  frniftatrmf , Digcttiua. 
hy  reason  of  air  extricated  from  the  formeating  ali- 
ments, and  initatin^  the  stomach ;  nausea  and  vomi- 
ting, from  the  Irritation  and  distention  of  the  same  or- 
gan i  the  belly  sometimes  too  costive,,  and  sometimea 
too  loose  }  a  defect  of  nourishment ;  a  general  debUity  ^ 
rslaxation  of  the  solid  parts  ;  too  great  thinness  of  the 
fluids ;  all  the  functions  impeded ;  pain  of  the  hpad  ; 
vertigo,  spcope,  asthma,  {ulpitation}  great  sinking 
of  the  spirits,  ^ipecially  if  the  patient  has  been  of 
a  peculiar  constitution  }  sometimes  the  gout,  somc- 
timea  a  dn^sy,  w  a  slow  fever  which  nuy  prove 
fiital. 

The  motion  of  the  intestines  mky  be  either  too  C™"*  Tniii  mimw. 
or  too  little  }  and  hence  proceeds  either  costiveness  or 
looseness.  Hie  former  is  frequently  not  to  be  account- 
ed morbid  }  but,  when  it  is,  it  may  arise  from  the 
structure  of  the  intestines  being  injured,  or  from  their 
being  shut  up  or  obstructed  by  spasm  or  otherwise,  or 
from  a  dcflcienc^  of  those  humours  which  moisten  the 
intestines  ;  or,  it  may  arise  from  mere  debility,  from  a 
palsy  of  the  fibres,  perhaps,  or  from  a  deficiency  of  the 
usual  stimulus,  of  the  bUe»  for  instance,  w  from  too 
dryor  slender  a  diet. 

The  conseqoMKes  of  Jon^-cOntinncd  costiveness,  are, 
first,  ui  afTection  of  the  alimentary  canal,  and  then  of 
the  whole  body.  The  sttmmch  is  diseased,  and  does 
not  dig^t  the  aliments  properly ;  the  whole  body  is 
Icfr  destitute  of  its  usual  stimulus  j  the  blood  is  cc^ 
rupted,  perhaps  from  the  resorption  of  the  putrid  mat- 
ter Into  it.  The  circulation  throuj^  the  abilominal 
viscera  is  impeded}  hence  frequent  and  irregular  con- 
gestions, varices  of  tbc  veins,  hemorrhoids,  &c.  Nay, 
the  intestines  themselves  being  overloaded,  distended 
and  irritated  by  an  heavy,  acrid,  and  putrid  load  of 
aliment  or  other  matters,  arc  excited  to  new  and  un- 
usual contractions,  which,  if  they  do  not  get  the  bet- 
ter of  the  obstmctioD,  bring  on  tormina,  colic,  or  an 
iliac  passion,  inflammation  and  gangrene,  fatal  in  a  very 
short  time. 

Looseness,  or  diarrhoea,  is  a  malady  extremely  eompXooKi 
mon  ;  being  sometimes  a  j^imaiy  disease,  and  some- 
times only  a  symptom  or  an  efiect  of  others.  Some- 
times it  is  a  s^utarr  eflSut  of  nature,  such  as  the 
physician  ought  to  imitate  and  bring  on  by  art.  It 
is  also  familiar  to  infants,  and  to  people  of  a  certain 
constitution  }  and  to  them  costiveness  is  very  prejudi- 
cial. It  may  arise,  In  the  first  place,  from  something 
taken  into  the  body,  or  generated  in  the  intestines ; 
from  a  fermentation  and  corruption  of  the  mass  of  ali- 
ments i  from  the  bile  being  too  abundant  and  acrid,  or 
from  blood  or  pus  poured  into  the  intestines ;  friom  the 
intestines  themselves  being  eroded,  or  deprived  of  their 
natural  mucus  j  from  the  humours  being  driven  from 
the  surface  of  the  body  towards  the  inward  parts,  as 
by  cold,  especially  iriien  a^ied  to  the  feet }  or  front 
a  ffenoal  cormption  of  the  whde  body,  as  in  the 
phtniaii,  hectic,  orpntrid  fever,  especially  towards  the 
aid.af  these  disordttt.  In  fevers  it  is  sometimes  salu- 
tarr,  or  even  pats  an  end  to  the  disease  altogether,  or 
t  Ff       ■  at 
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IKiordfn  At  least  re&den  it  milder}  ihore  firequestly,  boweveri 
of  Ue  Ali.  deriving  its  origin  frran  pufrescener,  it  is      no  «er- 
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riee,  but  rather  exhausts  the  strength  of  the  pattent. 
A  (UarriiosB  likewise,  almost  incurable,  and  often  fatal 
in  a  short  time,  frequently  arisee  after  the  operation 
for  the  fistula  in  ano.  Some  have  their  intestines  so 
extremely  weak  and  moveable,  that  from  the  slightest 
cause,  such  as  catching  cold,  any  violoit  commotion 
of  the  mind,  &c.  they  are  subject  to  a  violent  diarrhoea. 
Lastly,  whatever  he  its  migin,  if  it  has  continued  for 
a  long  time,  the  viscera  are  rendered  so  weak  and  ir- 
ritable, that  the  disease,  though  often  removed,  still 
returns  from  the  slightest  causes,  nod  even  such  as  are 
not  easily  discovered. 

A  diarrhoea  proves  very  pemicions,  hy  hindering 
digestion  and  the  nottrisbment  the  body  }  for  tlie 
Btemmch  is  commonly  aRected,  and  the  aliments  pasa 
through  the  intestines  so  quickly,  that  they  can  nei- 
ther be  properly  digested,  nor  are  the  lacteals  able  to 
disorb  the  chyle  from  them  as  they  go  along.  Such  a 
violent  evacuation  is  also  hurtful  by  exhausting  the 
body,  and  carrying  off  a  great  quantity  of  the  nutri- 
tious matter  from  the  blood.  Neither  indeed,  is  it 
only  the  alimentary  mass  which  is  thrown  out  sooner 
than  it  ought  to  be }  but  at  the  same  time,  a  great 
quantity  of  the  fluids  secreted  in  the  intestines,  so  that 
the  whole  body  quickly  partakes  of  the  debility. 

Sometimes  a  violent  and  loog-continned  diarriicea 
rises  to  such  a  height,  that  the  aliment  is  discharged 
with  little  or  no  alteration.    Sometimes  also,  though 
rarely,  irom  a  similar  cause,  or  from  the  obstruction 
of  the  mesenteric  glands,  and  its  other  passages  into 
blood,  tlie  chyle  itself  is  thrown  out  like  milk 
along  with  the  excrements ;  and  this  disease  is  called 
iti     the  ftuxus  cteltacus. 
OTKntflf)'.      A  dysentery  is  attended  with  very  severe  gripes  in 
the  belly,  a  frequent  desire  of  going  to  stool,  and 
vain  efforts,  when  nothing  is  excreted  besides  the  mucus 
of  the  intestines  mixed  with  a  little  blood ;  it  is  also  ac- 
companied with  excessive  debility,  and  frequently  with 
|intrescency  and  fever.    It  is  thought  to  arise  from 
the  constriction  of  some  part  of  the  intestines,  of  the 
colon  especially :  by  whidi  means  the  bowds,  though 
ever  so  much  irritated,  can  pass  nothing ;  neither  dm 
the  disease  be  removed,  anul  the  belly  has  been  well 
,M    purged  by  proper  medicines. 
Teaeiaini.     A  tenesmus  is  a  frequent  and  insatiable  propensity 
to  stool,  without  heing  able  to  pass  any  thing,  not- 
withstanding the  most  violent  efforts.    It  may  be  oc- 
casioned by  any  kind  of  irritation,  either  of  the  rec- 
tum itself  or  of  the  neighbouring  parts,  by  acrid 
substances  taken  into  the  body ;  by  some  of  the  strong- 
er purges,  especially  aloes,  a  substance  very  difficult  of 
ftolution,  which  will  pass  even  to  the  rectum  with  very 
little  alteration  ;  by  a  violent  and  obstinate  diarrhoea, 
dysentery,  haimorrboids,  worms,  ftstnia,  calculus,  ulcer 
1  in  the  hladder,  urethra,  Stc.    It  is  often  very  perni- 

cious, both  from  the  excessive  uneasiness  it  occasions  to 
the  patient,  and  from  its  exhausting  his  strength,  by  the 
frequent  and  vain  efforts  bringing  on  a  ^dbpsus  ani, 
and  cQmmniucatittg  the  vitdent  irritation  to  the  ne^[h- 
113    houring  parts,  m  »e  bladder,  flcc. 
Nanwaand    ASftUsea  andl  vonntmg  are  disuiders  very  coBimon, 
voBuuog.         owing  to  alihost  innultoorable  caoses }  not  only  to 
«fieetioiu  of  the  itomaclr  itself,  but  abo  to  aScctioDs  and 


fttitaCSoiM  of  A<  romrtwt  paits  of  the  HoAf  wfciohi  mMrdcn 
may  ace  upon  the  itonutdk  by  mnpatfay.   Every  ini'  af  the  a& 
tation  and  distention  of  diat  viscw  therofbrt,  a.  load  nenupr 
of  erode  aliment,  afl  obAroction  about  the  pyloniSy.  ^^J^t  ^ 
ail  acrid  mibstaaces  taken  into  it,  diseases  of  the  liver,  ' 
intestines,  kidneys,  uterus,  the  bead,  the  feet,  the  skin^ 
or  indeed  the  w4iole  body,  inflammatiM,  the  stone, 
king's  evil,  schirroi,  apoplexy,  edmpMestonof  the  brai% 
fracture  of  the  skvll,  vertigo,  syncope,  nokat  pain,, 
the  goat,  especially  when  repdled,  £BV«ts,  passknia  o£ 
the  mind,  disagreeaUe  imaginations  or  dtseonraes,.  fro-- 
quently  induce  naosea  and  vomiting. 

These  affection^  are  often  serviceable  by  fineiog  the 
stomach  from  something  with  iriitch  it  was  ovcrieaded  f 
]tromoting  spitting  in  some  oases  where  the  Innga  mt 
overcharged  with  mncus,  blood,  pus,  or  «ater}  pro- 
ducing sweat,  and  a  free  and  jvoper  distribntum  of 
blood  to  the  surface  of  the  body  j  partiy,  pnhap^,  by 
the  great  straining  which  accompanies  voniitiog,  but 
rather  by  that  wonderful  sympathy  which  takes  place 
between  the  stomach  and  skin :  and  hence,  in  many 
diseases,  vomiting  is  a  most  excellent  remedy.  It  is 
however  in  some  cases  hurtful,  if  too  violent  or  too  fre- 
quently repeated,  partly  by  debilitating  and  making 
the  stomach  more  easily  moved ;  Mid  partly  by 
tiguing  the  patient  with  violent  strainmgs,  which  oc- 
casion hernias,  abortimis,  8cc. 

Sometimes  we  find  the  motlcm  of  the  intestineolfiac  pu. 
totally  inverted,  from  the  snus  to  the  mooth ;  m«o^ 
most  dangerous  distemper,  which  hath  obtained  the 
name  of  the  iliac  pa»$iom.  It  most  frequently  arisen 
from  some  obstruction  in  the  alimentary  canal  hinder- 
ing the  descent  of  the  excrements,  as  schiims,  ^nsm, 
inflammation,  &c. :  though  the  most  pet^t  iliac  pas- 
sion takes  place  without  any  obstruction,  so  that  clys- 
ters will  be  vomited }  and  even  after  this  has  conti- 
nued for  several  days,  the  patients  have  at  length  re- 
covered. 

A  slighter  degree  of  the  iliac  passion,  namely  the 
inversion  of  the  peristaltic  motion  of  the  dnodemnn, 
always  takes  plaf»  in  long-continued  and  vi<dent  vo- 
miting, as  in  sea-sickness,  or  when  a  person  has  taken 
too  large  a  dose  of  an  emetic  j  by  which  means  a  vast 
qoanttty  of  bile  frequently  ascends  into  the  stcmncb, 
and  is  discharged  by  vomiting.  „ 

An  excessive  vomiting  with  Iodsoksb  in  called  a  «^ch6taa. 
Igra,  when  the  matter  discharged  has  a  bilious  mpftn- 
anee.  It  arises  from  a  very  great  irritation  of  tibe  ali* 
mentary  canal  mthoot  any  obstraction  ^  and  is  for  the 
most  part  occasioned  by  too  great  a  quantity,  or 
from  an  acrimony  of  the  bile,  from  whence  it  takes 
its  name.  It  may  originate  from  several  causes,  as 
too  strong  a  dose  of  an  emetic  and  cathartic  medicine, 
eating  too  great  a  quantity  of  summer-frnits,  &c. 
and  IS  a  very  violent  malady,  often  killing  the  ^ 
tient  in  a  few  hemfs,  unless  proper  remedies  be  a^bed. 
in  time. 

From  a  suppression  of  any  of  the  secretions,' or  i^obsUMed 
disorder  of  any  of  the  secretory  organs,  many  mis- pef^pfn^ 
chiefs  may  wiiBe.    A  diminution  of  perspiration  pro- tun. 
duces  plethora,  lassituAe,  languor,  depression  of  nund, 
ba^  digestion,  loss  of  appetite,  and  even  a  general  cow 
ruption  of  the  honours  from  the  retention  of  Biu:h  se 
quantity  of  pnCreseent  matter. — ^1%e  more  snddei^  the 
diminution  or  soppressiui  «i  the  peispintion  takes. 

Digitized  by 


t 


Theory. 


MEDICINE. 


$2^ 


I>Movdcn  pUcQf  (Iw  sonner  the  miwbief  i-i  pro^uoed,  and  Cbe 
gf  Seen-  greiiter  it  is ;  BOt  MiLy  fay  ntaiaing  die  nutter  wfalch 
.  .  ought  to  be  ^anmn  put,  luit  ^xeft\i'm^  Uie  humcwrs 

'  from  the  surface  of  the  body,  and  directing  tfaeai  -to 
•tbcr  partt  >  whence  fevers,  iDiaoiniati«iiB,  oaugestifliw 
of  tbe  'bUmd,  Sec  frequently  take  ^ace. 

'ItMS  smyremMWi  of  perspiration  nuy  arise  frran  many 
difierent  cames ;  as  ixom  cold  suddenly  applied  to  the 
body  when  very  liot :  semetimes  from  very  violent  jias- 
siooB  of  the  nindj  or  from  qwamodic  diseases,  as  the 
hystericB,  &c.  It  may  be  sai^reBttd  also  by  that  kind 
•I  cniBtrictim  of  the  vessels  of  tbe  skin  which  is  pro- 
duced by  various  kinds  of  fevers,  the  natiwe  of  which 
has  hitlierto  been  bat  little  known. 
KxcesBTc  Excessive  per^iration  «r  sweating  is  injurious  by  de* 
pcnpva-  bilitating  tbe  body,  relaxing  Uie  skin,  and  exposing  the 
patient  to  all  the  evils  which  arise  from  catohing  cold. 
It  may  even  be  carried  to  such  a  height  as  to  produce 
fainting  and  death ;  though  it  must  be  owned  that  we 
cannot  .easily  hrio^  examples  of  p^ple  havinig,  from  -this 
cause,  their  blood  inspissated,  corrupted,  or  being  thence 
made  liable  to  inflammations  and  fevers. 

A  suppression  of  urine  is  still  more  dangerous  than 
'tfariirr^^*^  of  perspiration,  and  unless  relieved  in  a  short  time 
will  certainly  prove  fatal.  This  disorder,  which  is  call- 
ed MnAvrui,  may -arise  fivm  various  diseases  of  the  kid- 
neys, ureters,  bladder,  nreAi«,  &c.  Thos  any  obstruc- 
tion OT  irritation  of  one  or  other  of  the  kidneys  or  ure- 
ters, by  a  stone,  gravel,  muciu,  blood,  inflammations, 
spasm,  suppuration,  scbirrus,  swellings  of  the  neighbour- 
ing parts,  &c.  may  either  prevent  the  urine  from  being 
secreted,  or  may  give  rise  to  a  scanty  or  de^iraved  secre- 
tion, or,  finally,  may  obstrpct  its  passage  into  the  blad- 
der af^er  it  is  secreted. 

The  urine  also,  after  it  has  entered  the  bladder, 
is  there  frequently  suppressed,  by  reason  of  various 
disorders  to  which  that  organ  is  liable,  as  an  irritation 
or  inflammation,  spasm,  acrid  snbstances  injected,  or 
sympathy  with  tbe  neighbouring  parts  ;  or  hy  reason 
of  ^  texture  of  tbe  bladder  itself  being  destroyed,  or 
from  a  palsy,  scbirrus,  ulcer,  &c.  in  the  bladder.  Or, 
lastly,  the  urine  may  be  letained  in  the  bladder  from 
a  general  stupor,  as  irwa  a  disease  of  tbe  brain, 
which  happens  in  some  fevers,  when  the  patient  is 
neither  sensible  of  the  usual  stimulus,  nor  even  of  one 
much  greater,  so  that  the  fibres  can  scarcely  be  exci- 
ted to  contraction  by  any  means  whatever.  ,  This,  in 
fevers,  is  alwi^  a  had  sign,  and  sometimes  even  proves 
fatal. 

A  snppression  of  urine  for  any  length  of  time  pro- 
duces an  immense  distention  of  the  bladder,  oppression, 
uneasine&s,  and  pain,  not  only  of  the  part  itself,  but 
of  the  surrounding  ones,  and  even  of  the  ^ole  body  ; 
a  spasm,  or  insuperable  constriction  of  ihe  s^incter  j 
an  inflammation,  gangrene,  or  laceration  of  tbe  blad- 
der itsdf;  a  violent  iirltation  of  tbe  whole  habit; 
then  a  nansea,  vomiting,  vertigo,  general  stupor,  'and 
an  impregnation  of  Uie  .whue  mass  of  blood  with 
a  humour  of  an  urinous  nature,  which  at  last  being 
poured  out  into  various  cavities  of  the  body,  especially 
of  the  head,  sotm  brings  on  a  deep  sleep,  cwviilstons, 
and  death. 

^itjtQ^  From  the  same  causes,  but  acting  with  less  fierce, 
jmceeds  that  disease  called  a  d^suria,  when  the  urine 
passes  with  difficnltj  and  paw,  and  it  fic^neotly 


red,  black,  bloody,  purulenH  mMcous,  and  saatty^  the  Disorders 
reason  of  all  which  appearances  is  very  muc|i  un-,  oi  Sec^- 
known.— Tbe  most  frequent  comtplainti  however,  in .   ^"""  ^^  . 
making  water,  is  where  the  palicnt  has  a  cpntimiaJ  and     '  " 
violent  desire  of  passing  bis  urine,  while  at  the  same 
time  oidy  two  or  three  drops  can  be  pawed  at  once,  .uo 
and  that  not  without  some  pain.    This  may  be  occa-Stnngiii7' 
sioDed  «ven  in  healthy  people,  hy  some  acrid  substance 
taken  into  the  stomach    and  is  very  covuuon  to  old 
people,  who  an  generally  aubjeet  to  d^acrders  of  the 
kidneys  and  bladder.    It  arises  also  frequently  from  a 
stone  irritating  tbe  bladder,  or  from  an  inflanamation  of 
it,  or  of  its  being  deprived  of  its  nncus,  or  this  last  be- 
in|^  somehow  or  other  corrupted  }  or  lastly,  from  cer- 
tain diseases,  ok  some  particular  state  of  the  neighbour- 
ing parts,  as  of  the  ntBcns,  .vagiBn,  ^tv^tfan^  pKOstate 
gland,  &c.  lit 
Akin  to  the  strangury  is  an  incontinence  of  urine,  Inconti- 
wlien  tbe  patient^s  water  either  comes  away  against  ^ 
i)is  will,  or  altogether  without  his  knowledge.  This 
disorder  may  arise  from  debility,  palsy,  an  ulcer  or 
wound,  or  any  long-continued  and  violent  irritation 
of  the  bladder,  especially  of  its  sphincter,  as  from  a 
stone,  a  genural  palsy,  or 'in  females  difficult  labour, 
injuring  the  neighbouring  parta.^Xbis  symptom  oc- 
curs in  a  great  number  «  diseases,  espiccially  in  the 
hydrocei^aliis.— Snnetimes  tbe  urine  is  exp<;lled  with 
violence,  eithw  by  reason  of  nnivcrwl  .spasms,  or  by 
violrat  contractions  of  tbe  muscles  of  leapin^n,  as  in 
sneeung,  langhter,  &c.  tii 
Among  the  disocdere  Incident  to  ;the  urine  weUrinaiT 
may  reckon  the -]OT>dnction  of  calculi,  which  frequently 
bring  on  the  most  excruciating  and  dangerous  .diseases. 
-—The  urine,  besidos  the  water  and  salts,  contains  no 
small  share  of  the  glutinous  part  of  the  blood  already 
somewhat  corrupted,  and  still  inclined  to  festber  cot- 
mption.    Hence  the  -urine  even  of  the  .most  healtky 
people  deposits  a  sediment  after -it  .  has  stood  for  some 
time    and  though  none  9f  diis  pediment  be  formed  in 
a  healthr  body,  yet  if  the  smallest  parUcle  of  foreign 
matter  be  introduced  into  tbe  bladder,  .a  crust  soon 
gathers  round  it,  and  it  is  sure  to  become  tbe  baais.of  .A 
concretioii,  which  by  degrees  grows  to  a  vary  great 
size.    It  is  not  unlikely,  also,  that  s«ne  unknown 
faults  of  the  fluids  may  contribute  to  the  production 
of  those  calculi,  as  the  stone  in  well  known  to  be  an  ' 
hereditary  disease,  and  to  be  bom  with  the  patiHit.  , 
Calculous  persons  also  are  commonly  subject  to  cooi 
plaints  of  tbe  stomach,  especially  to  an  acidity  of  it; 
and  man^  have  received  no  little  relief  frvni  alkalescent 
or  alkaline  medicines. — From  tbe  same  causes  may 
calculi  be  formed  in  tbe  kidneys  ;  from  which  proceed 
a  horrid  train  of  symptoms  described  in  the.suUequent 
part  of  this  treatise. 

It  is  now  found,  by  accurate  experiments  of  the 
most  able  chemists,  that  urinary  calciili  do  not,  as' was 
once  supposed,  consist  ^nost  entirely  of  an  caithy  .mat- 
ter, llieir  j^Dcipal  cemtitnoit  is  a  peculiar  .acid, 
approaching  more  nearly  to  the  phos]dMric  Ibupd  in 
Uie  bones  -  than  to  any  otJier.  But  tbe  acid  of  cal- 
culus being  in  some  respects  peculiar  in  its. nature,  has 
among  modem  chemists  obtained  a  peculiar  name,  and 
been  distinguished  by  theappeUationof  the  AifAtc  or  ufic 
acid.  It  is  highly  probable<that  this  acid  present  in  the 
circulating' QuoSf  is  preoipitat»d-aad-disepg*ge^  hy.the 
F  f  a  introduction . 
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DiMider  latooduetioii  of  other  tcldt,  and  thus  thrown  off  ui 
oftbe    greater  qnmntities  hj  the  kidn^  Thus,  then,  we  can 
Ghnfa.  ^mrierstanJ  the  infloence  of  acids  as  tettcling  to  the  ge*> 
^     '  nemtion  of  calculns,  and  of  alkalies  as  tending  to  pre- 
i»3      Tent  it. 

Sdunv.  Hie  Isat  disorder  here  to  be  taken  notice  of  is  a 
diiKnrder  of  the  glands  themselves,  owing  to  some  kind 
of  obstruction,  and  is  one  of  the  most  dreadful  dis- 
eases incident  to .  human  nature*  Hence  happens  a 
great  swelling  and  surprising  hardness,  not  only  without 
pain,  but  sometimes  even  with  a  diminution  of  sensation 
in  the  part  affected  }  and  wben  the  gland  is  thus  affect- 
ed; it  u  called  a  tckirrus.  Sooietimes  it  remains  in 
tbis  state  for  a  long  time ;  hot  sooner  or  later  prodnees 
the  most  excruciating  torrnent.  By  degrees  it  is  infect- 
ed with,  a  slow  and  malignant  soppuration,  degenerating 
into  an  honid  ulcer,  consuming  not  only  the  part  itseli^ 


CINE.  Fiactice. 

Ut  eatiag  nwaj  Ae  nel^'boariiig  ones,  and  eotnptinjg  Ycnaiili^ 
tin  whole  body  with  the  moat  amd  and  incun^e  poi-  of  the  Ha- 
son.  This  disease  is  called  a  eoffor,  of  which  the  caases  ""'9?^ 
are  very  little  known.  mm.  ■ 

Of  the  organs  in  both  sexes  oooeenied  in  the  function 
of  generation,  and  of  that  ionction  as  far  as  we  yet 
know  any  thing  respecting  it,  an  account  has  atieady 
been  given  in  Anatoht  ;  and  after  what  has  beea  said 
of  the  diflerent  functions,  and  of  the  morbid  affections, 
to  which  these  are  subjected,  we  may  conclude  our  re* 
marks  on  the  theory  of  medicine,  with  mevtioiiing  the 
remarkable  versatility  of  the  human  consdtution  \  which 
more  than  diat  of  any  other  animal,  is  capable  of  ac- 
commodating itself  to  every  climate  and  to  all  kinds  of 
diet.  Hence  we  may  cmiclvde,  that  a  krge  prt^ortion 
of  the  diseases  to  whwh  we  are  subjected  aie  produced 
by  ourselves. 
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Practice  of  Medxcike,  or  an  Account  of  the  prindpal  Diseases  to  which  the  Hunan 

Body  is  subjected. 


'We  have  already  defined  medicine  to  be  the  art  of 
preventing,  curing,  and  alleviating,  those  diseases  to 
which  mankind  are  subjected.    While  these  affections, 
however,  are  in  numher  almost  infinite,  each  in  its  pro- 
gress is  subjected  to  almost  endless  varieties  from  differ- 
ences in  climate,  censtitution,  treatment,  and  a  varie^ 
of  other  particulars.    Hence  we  may  readily  exjdain 
both  the  difficulty  of  distingniidiing  morbid  affections 
from  each  other  in  actual  practice,  and  the  diversity  of 
p«Tnf  which  have  been  affixed  to  them  in  the  wriunn 
of  ancient  physicians.    It  may  readilv  be  supposed, 
that  in  this,  as  well  as  other  subjects,  there  has  been  a 
^adnal  improvement  from  the  progresuve  labours  of 
industrious  and  ingenious  men.    And  although  much 
yet  remains  to  be  done  in  the  proper  arrangement  and 
distinction  of  diseases,  or  what  has  been  called  methodi- 
cal nosology^  yet  there  cannot  be  a  doubt,  that  during 
the  course  of  the  i8th  century,  this  subject  has  re- 
ceived very  great  improvements.    For  these,  we  are, 
M  the  fint  place,  highly  indebted  to  the  labours  of 
FrancisGUS  Boissitf  de  Saovages,  an  eminent  professor 
of  medicine  at  Mmtpelier,  who,  following  out  an  idea 
loggesled  by  the  sagacious  Dr  Sydenham  of  England, 
Brat  saccess&Ily  attempted  to  arrange  diseases,  as  bo- 
lanista  had  done  plants,  into  classes,  orders,  genera,  and 
Hecics.-  Since  ^  publication  of  the  A'moI^io 
mca  of  Sauvages,  this  subject  has  been  successfully  cul- 
tivated bv  several  ingenious  men,  particularly  by  Sir 
Charles  Linnseus  of  Upsal,  to  whose  genius  for  airange- 
ment  every  branch  of  natural  history,  but  botany  in 
particular,  has  been  so  highly  indebted  j  by  Rudolphus 
Augustus  Vogel,  an  eminent  professor  at  Gottiogen  ; 
and  by  John  Baptist  Sagar,  a  distinguished  physician  at 
Iglaw  in  Moravia  :  But  of  all  the  systems  of  arrange- 
.  ment  yet  presented  to  the  medic^  world,  that  publish- 
ed by  the  late  illustrieos  Dr  AViUiam  Cullen  of  Edin- 
borgh,  may  justly  be  considered  as  the  best.    In  treat- 
•  ing,  therefore,  of  the  principal  diseases  to  the 
human  body  is  subjected,  we  shall  follow  hiiplan,  eq^ 
deavouring  to  deliver  the  best  established  observations 
respecUng  the  history^  tlieory,  and  pra(:tice  of  each.  In 
Heating  of  particular  geoen.pS  disease,  although  we 


follow  the  arrangement  of  Dr  Cullen,  yet  for  the  satis- 
faction  of  the  reader,  we  shall  often  point  out  the 
classes  to  which  the  same  affection  is  referred  by  the 
other  eminent  writers  whom  we  have  mentioned.  And 
on  this  account,  it  may  not  be  improper  briefly  to  enn. 
merate  the  general  classes  to  which  eadi  of  them  have 
referred  the  affections  of  the  homan  body. 

Iht  Chuaes  of  Sauvages  are» 


I.  Vitia, 
a.  Febies. 

3.  Phlegmauc 

4.  Spasmi. 

5.  Anhelationes. 


6.  DebiliUtes. 

7.  Dohnes. 

8.  Vesaniic. 
^  FIuxus. 

10.  Caehexise. 


The  Clasaea  of  Lbnscns  are\ 


X.'  Exanthematici. 

2.  Critict. 

3.  PhlogisticL 

4.  Dolorosi. 

5.  Mpntates. 
ti.  Quietalea. 


7.  Motoriu 

8.  Snj^preaserii. 

9.  Evacuatorii. 

10.  Deformcs.. 

11.  Vitia. 


The  Classea  of  Vogel  are. 


1.  Febres. 

2.  Pndovia^ 

3.  E^sdieses. 

4.  Dolores. 

5.  SposnsL* 

6.  Adynamic. 


7.  Hypcnatbesc«h 

8.  CadiexisB. 
^  Fasanoise.'. 

JQ.  Vitia. 

XI.  Delomutates.. 


The  Classes  of  Sagar  arc^ 


1.  Vitia. 

2.  Palg«< 

3.  Cacfaexipe. 

4.  DoIotcs. 
54  Ftnxus. 

6.  Suppresuonei. 

7.  S^mi. 


8.  AnhelaUones. 

9.  Debilitates. 

10.  Exanthemata.. 

11.  FhTegmaaiie., 

12.  Febres. 
X3.  Vesauiib 


Besides. 
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G«acnl      Besides  tb«M«  t  W  otlwf  s^stcfna  have  heen  pracflted 
ARuge-  to  die  pubUc,  which  nmj  beconaidexedM  demrvingmt- 
VKutot  tendra}  thowt  viz.  oifttte  late leuoedDrArBzide.«f 
^Hia^tc*.^  Dyblin,  and  of  the  late  ingenious  Dr  Darwin.. 

The  Clasaea  and  Ordem  o£  M*Bridek. 

Clau.  I.  U/uvtr*at  Dmiuet. 

Or.  1.  Fevers. 

2.  Inflammations.* 

3.  Fluxes. 

4.  Painful  diseases. 

5.  SMsmodic  diseases. 

6.  Weaknesses  or  prlviitlon. 

7.  ARtbmatic  disorders. 

8.  Mental  disorders. 

Class  II.  toeal  Diaetues. 
.  Or.  I.  Of  the  internal  senses. 

2.  Of  the  extemal  Miiscs.  .  . 

3.  Of  the  appetites. 

4.  Of  the  secretitHis  and  excreliolis. 

5.  Impeding  difiuent  actioiia. 
Ofthe  extnraal  habit.. 

7.  Dislocations. 

8.  Solutiona  af  cootinnit  j*^ 

Class  IH.    Sexual  Disceises. 

Or.  X.  General  fHn^per  to  meiu 
».  Looat  ^oper  to  »». 

3.  Gcnend  proper  to  wuociu 

4.  Local  propel  to  woasen^ 

Class  IV,'  InfaniHe  Diicatet: 

Or.,  I.  General.. 
2.  Local. 

The  Classes  and  Orders  of  Dtuwin.. 

Class  I.  Diseases  of  Irritation. 

Or.   I.  Increased  irritation. 

2.  Ifccreased' irritation. 

3.  Retrograde  irritative  motioiu. 

Class  11.  JUsemsta  of  Sensation. 

Or.  J.  Increased  sensation. 

2.  Decreased  sensation, 

3.  Retrograde  sensitire  motions. 

Clam  III.  Diseases  of  VoHtian. 

Or.  1*  Ii^creased  volition. 
2,  Decreased  volition. 

Gass  IV.  Diseases  Amciation.. 

Or.  L.  Increased  associated  motions. 

2.  Decreased  associated  motions. 

3.  Retrograde  associated  motions. 

After  this  short  view  of  dllTerent  classifications,  we 
shall  next  present  to  our  readers  a  more  particular  ac- 
count of  the  amng»nent  of  Dr  Cullen  >  which,  al- 
thou^  it  can.  by  no  means  be  represented  as  free  from 
errors  or  imperfections,  is  yet  in  many  respects  the 
best  that  has  hitbeito  beeapoblished. 


CuxxEH*s  Arrangement. 


Genctai 
ArtanfB- 
ment  sf 

Class  I.  VTBGEXIJE.   A  frvqneot  poise  coming  lM»e>«». 
on  after  a  homr ;  oonrideraUe  beat;  many  of  tbe  fnnc- 1  i.-y^nV 
tions  injured }  tbe  strength  oC  tbe  limbs  o^ed^y  ^ 
minisbeda 

Otder  i.  Femes.  Pyrexia  witbont  any  primaiyibi- 
cal  afiection,  following  languor,  lassitnde,  and  odier 

symptom?  of  debility. 

Sect.  I.  Intermittentes.  Fevers  arising  from  tbe  mir 
nsma  of  marshes }  with  an  apyrexia,  or  at  least  a  very 
evident  remission ;  but  tlie  disease  returns  regularly,  and 
for  the  most  part  with  a  horror  or  trembling. 

Genus  I.  Tertiana.  Similar  paMzysms  after  an  in- 
terval of  about  48  boursf-coraing  on  most  commonly  at 
mid-day.    A  tertian  baUi  either  % 

I..  Aji  i^iyrexia  interposcd. 

1.  Varying  iu  the  duration. of. tbe  paroxysms.. 

A,  The  tertian  whose  paroxysms  are  not  extended 
bsyond  12  hours.. 

B,  The  tertian  with  paroxysms  extended  beyond  xa 
faours. 

2.  Varying  in  the  return  of  paroxysms. 

C,  The  tertian-  returnisg  every,  day  with  unequal 
paroxysms  alternately  similar  to  one  another. 

'  Dt  TbC'tertian  returning  eveiy  tbinl  day  with  two 
paroxysms.oa  the  same  day. 

£, .  The  tertian  vetuniing  e\'ery  day,  ,  with  two  par  - 
rmETSms  on  every  third  day,  and  only  one  on  the  inter- 
mediate ones. 

F,  Hie  terliaii.retnraing  every  day,  with  an  evident 
remission  interposed  between  tbe  odd  and  tbe  even  days,, 
but  a  less  remubble  one  between  tbe  even  and~the  odd 
days. 

3.  Varying  in  its  symptoms.. 

0,  Tbe  tertian  accompanied  wltb .  a  disposition  to 
sleep. 

U,.  Accompanied  with  spasms  and  convulsive  mo- 
tions. 

1,  Accompanied  with  an  efflorescence  on  the  skin. 
K,  With  phlegmasia. 

4.  Varying  in  being  complicated  with  other  diseases. 

5.  Varying  as  to  its  origin. 

XL  Withtheinterpositiononlyofaxemissionhetwcea 
the  paroxysms. 

Genus  II.  Quartana.  Similar  paroxysms,  wiA  an 
interval  of  about  72  boun,  comity  on  in.  the  aftemoou 

L  'With  the  interposition  of  an  apyrezia. 

I.  .  Varying  in  tbe  type. 

A,  Tbe  quartan  with  single  paroxysms,  letoming 
every  fourth  day,  none  00  the  other  days. 

B,  With  two  paroxysms  every  fourth  day,  and  noo* 
ou  tbe  other  days.. 

C,  With  three  paroxysms  every  Ibnrth  day,  and  now 
on  the  intermediate  days. 

D,  Of  the  four  days  having  only  tbe  third  free  from 
fever,  with  similar  paroxysms  ev^  ibnrtb  day. 

£,  Hie  quartan  coming  on  evesy  day,  with  ainilas 
paroxysms  evei^  fourth  day. 

2.  Varying  m  its  symptoms. 

3.  Varying  in  being  complicated  with  other  diseaSM. 

II.  With  a  remission  only  between  the  paroxysm.. 
Genus  IlL.  Quotidiana.    Similar  patwyams  with 
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an  interval  of  about  24  hours,  cuning  on  commoiilj  in 
the  morning. 
I.  With  the  loterposition  <tf  an  Afgrnk. 

1.  Varies  la  being  solitaxy. 

A,  Universal. 

B,  lPartiaI. 

2,  Complicated  with  other  diseases. 

II.  With  a  Temission  oaiy  between  the  tparoxayms. 

Sect  II.  Conttnuir.  Tevers  without  evident  inter- 
missioa,  tuid  not  occasioned  by  marsh  imiasmata but 
attended  irith  exacerbations  and  remissioiu,  though  not 
always  very  remarkable. 

Genus  tV.  Synocha.  Great  heat }  a  frequent, 
fttnag,  and  hard  pulse  }  high-colouped  urine ;  the  func- 
tions of  the  senserium  a  little  disturbed. 

Genua  V.  Typhus.  A  contagious  disease  j  the  heat 
oot  much  Kbore  the  natoral  i  the  pulse  small,  weak', 
and  for  the  most  part  frequent ;  the  urioe  little  changed} 
the  fanctiona  of  uie  Bensorium  veiy'mw:hdistiu<faed,and 
the  strength  greatly  dimimahed. 

The  spedes  «re, 

I.  typhus  peteehialis.  Typhus  for  the  taost  part 
with  petechisB, 

Varying  in  degree,    i.  Mild  ^^u.    2.  MaligiMBt 

typhus. 

II.  Ty^ns  fclrrodlrv.   Typboa  irith  a  yellowneaa  of 

die  akin. 

Genus  VI.  Synochus.  A  contagious  disease.  A 
fever  compounded  of  synocha  and  tjrphiis  ;  in  the  be- 
ginnii^  a  synocha,  hat  towards  the  end  a  typhus. 

Order  II.  Fhlegmasije.  A  synocha  fever,  with 
inflammation  or  topical  pain,  the  utemal  function  of 
the  parts  being  at  the  same  time  injurod;  the  blood 
•drawn-and  concreted  exhibiting  a  white  coriaceous  sur- 
face. 

Genus  VII.  Phlogosis.  Pyrexia  ^  redness,  heat,  and 
'painfbl  tension,  of  some  external  part. 
The  species  are, 

I.  Phlogosis  ( pklegmone)  of  a  vivid  red  colour  }  a 
swelling  well  defined,  for  the  most  part  elevated  to  a 
point,  and  frequently  degenerating  into  an  abscess,  with 
a  beating  or  throbbing  pain.. 

The  variations  are,  i .  In  the  form.  2.  In  ihe  situa- ' 
tion. 

H.  Phlogosis -(fr^Afffia)  of  a  reddish  coloor,  vanish- 
ing by  pressure  j  of  an  nneqnal  and  creeping  circnm- 
■fierenee,  with  scarce  any  swelling ;  endingin  the  scaling 
tfff  of  the  eutide,  in  pustnlea,  or  blisters. 

The  vaxiatieiiB  are,  i.  In  the  degree  of  violence. 
3.  In  the  remote  cause.  3.  Li  being  complicstted  with 
other -diseases. 

The  consequences  of  a  phlogosis  are,  an  imposthume, 
ga^mne,  sj^acelus. 

Genus  VIII.  Ophthalmia.  A  redness  and  pain  of 
the  eye,  with  an  inability  to  bear  the  H^t ;  for  die  most 
part  with  an  effusion  of  tears. 

The  species  and  varietieB  of  the  ofdltthaliiMfl;  are, 

I.  Idiopathic. 

1. 0phthalmi8(ffi«n£n»uin/m),  in  the  tunica  adnata, 
and  the  membranes  lying  under  it,  or  the  coats  of  the 
eye. 

A,  Vai^bg  in  the  degree  of  the  external  inflamma- 
tion. 


C  I  E. 


S,  iBitheintosnaltMtaai^led.-  0«m«L 
a.  OplilW«aia<im),J0fUieeyc*iidS|«idiMrett^  Amaeo- 
sroBioii,«MlgUtiMDa«aDidatisn.  ^5 
II.  SyvipbwHtic.  ST^-^J 

1.  From  a  disease  of  the  eye  itself. 

2.  Fron  diseases  of  «dwr  parts,  jor  of  Die  whole 
body. 

Genus  IX.  Fhrenitis.  ViolsBt^jcnraiai'pain  Af  the 
head ;  redness  of  the  face  and  eyes  ^  inability  to  en- 
dure the  light  or  any  noise  ;  watchfulness  \  a  furious 
delirium,  or  typhomania. 

I.  Idiopathic. 

II.  Symptomatic. 

Genua  X.  Cynanclie.  .  Pyrexia'somttinies  inclinmg 
to  a  ty^os  -y  difficulty  of  swallowing  and  breathing  ^ 
with  a  sensation  of  narrowhesa  in  the  fauces. 

The  species  are, 

I.  Cynanche  {Um^hrit)  a&c^g  the  mocous  nemh 
brane  v/£  the  fancea,  but  eqndi^y  the  1oiuils«  wMi  rcd- 
nesa  and  swelling,  accompanied  withx  Byaodia. 

II.  Cynanche  {maUgna)  affecttng,  the  taosik,  and 
mucous  membrane  of  Uie  fanoes  widi  swelling,  rcdnebs, 
and  mucous  crusts  of  m  iribstisfa  or  ash-colonr,  creeping, 
and  covering  ulcers ;  with  A-typfastta  favor  mnd  eatantbe- 
mata. 

III.  Cynanche  (trach^oUs)  attended  with  difficult 
res^ration,  noisy  and  hoarse  inspiration,  loud  couefa* 
without  any  apparent  tumour  in  the  fauces,' somewhat 
difficult  deglutition,  and  a  synocha. 

IV.  Cynanche  (^pharymgtea)  attended  with  Kdnesa 
in  the  bottom  of  the  fances,  very  diffioolt  and  painfiil 
deglutition,  respiration  safficienUy  free,  and  a  ^ocha. 

•  V.  Cynanche  (parott'daa)  when  gwa*  swelling  in  the 
parotids  and  maxillary  glands  appearing  on  the  outsider 
the  respiration  and  deglutition  hut  little  injured ;  a  sy- 
nocha, for  the  most  part  mild. 

Diseases  of  this  genus  are  syaiptonutic,  either  from 
external  or  int«iial  causes. 

Genus  XI.  Pneumonia.  Pyrexia,  with  a  pain  in 
some  part  of  the  thorax,  difficult  respiration,  and  cough. 
The  sppcies  are, 

I.  Peripneumony,  with  a  pulse  not  always  hard,  but 
sometimes  soft ;  an  obtuse  pain  of  the  breast  j  the  re- 
spiratira  always  difficulty  sometimes  the  patient  cannot 
breathe  unless  in  aa  upright  posture }  the  face  swelled, 
and  of  a  livid  colour}  the  cou|^  for  the  most  part  moist, 
frequently  bloody. 

1.  Simple  idiopathic  peripneumooies. 
Varying  in  degree. 

2.  Idiopathic  peripneumonies  complicated  with  iewf. 
J.  Symptomatic  peripneumooies. 

II.  Pleurisy,  with  a  bard  pulse ;  for  the  most  part 
attended  with  a  pungent  pain  of  one  side,  augmented 
chiefly  during  the  time  of  inspiration  i  an  uneasiness 
when  lying  on  the  side  }  a  most  painful  cough,  dry  in 
the  beginning  of  the  disease,  afterwards  moist,  and  fre- 
quently bloody. 

1.  Simple  idiopathic  pleurisies. 

2.  Pleurisies,  complicated,  (i.)With  fever.  (2.)With 
catarrh. 

3.  Symptomatic  plemrisies. 

4.  False  pleurisies. 

The  consequences  of  pleurisy  are  a  vamics  or  em- 
pyema. 
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:  €eiHii  Xn;  Carditis.   F^rwtk ;  ptia  About  tbe 
heart ;  anxiety  i  diffictrfty  of  fctwrttmg  i  coflgk ;;  mh 
eqati)  pdliMr ;  ]|>l]Ht»tiM     lA»  boirt,  «wl  fitu&g'.  ' 
I.  Idioi^tlttc: 
rr.  Symptomatic. 

Genus' XJIL  Feritonkia.  Pyrexia ;  paia  of  the  belly, 
exasperated  by  an  uprlgbt  posture,  wiuout  the  proper 
signs  of  other  abdonun^  phle^masite. 

I.  Fteritomtis  {fmtfiria)^  gitMt«d  in  tie  periteaBBum, 
^property  S9  oailed^  sarmmduig  tfaft  insMe'  (fan  abdO" 
men. 

11^  Peritonitis  ((»n«n<aA«),  in  the  peritDDMvaeictettd- 
ed  throtidi  the  omentam. 

Ul.  PfefitBuUs  (iueteMeHe»y,  in-  tba-  peritaniridm 
Bfvead  Ummsfa  the  mesentery. 

Genus  XlV^  Gastritis.  P^rem  ifldiimi^  t*  a-ty- 
phus  }  anxiety  ;  pain  and  heat  of  the  epigttstnnm,  attg^ 
Riented  when  any  thing  is  taken  into  ^stomach} -an 
inclination  to  vomit,  and  an  immediate  vqecbov  of 
eveiy  thing  swallowed  }  an  himagh. 
I.  idiopathic. 
I.  From  external  catnes. 

A,  GasttitiB  (^ph/egmoninkBa)y  aftended  with  aeuttf 
pain  and  violent  pyrexia. 

2>  From  extenal  causes. 

B,  Gastritis  (nynjseAifoMi),  with  a  less  violent  fimr 
and  pain :  an  erysipelatous  rednesa  appearing  ott  the 
jfiwces. 

■  II.  Synmtomatic 
Genns  XV.  Enteritis.   Pyrexia  af  a  typhous  na- 

ttn ;  pungent  pais  of  the  belly,  Btratehing  and  twtst- 
ing  about  die  navel }  vomiting  j  the  belly  obstinatriy 
bound. 

I.  Idiopathic. 

1.  Enteritis  (^phkgmoftodiea)^  with  acute  pain,  violent 
fever^  vomiting,  and  constipsrtion  of  the  belly. 

2.  Enteritis  {eiynpclatosa\  with  less  acnte  fever  «td 
pain,  without  vomitiag;  bu^  accompanied  mth  a  di- 
arrhoea. 

II.  Symptomatic. 

Genus  XVI«  Hepatitis.  I^frexia }  tension  and  pain 
ef  the  right  h^pochondrinm }  sometimet  pungent  I3te 
diaC  of  a  ptennsy,  bet  more  ft«quently  obtuse  ;  a  pain 
nadiing  to  the  eliivicle  and  top  the  right  shoulder  % 
a  difficulty  of  lying  on  Ihe  left  aide ;  dyspnoea  j  dry 
conjri^  Toiniting,  ami  hiceongh. 

Genus  XVU.  Splenitis.  I^^rexia }  tension,  heat, 
and  swelling  of  the  left  bypochondrinm,  the  pain  in- 
creasing by  preasure  ;  without  the  si^s  of  nephritis. 

■  Gems  XVlIi.  Nephritis.  Pyrexia ;  pain  in  the  rc* 
gion  of  the  kidney,  often  following  the  course  of  the 
ureter :  frequent  cUscbarge  of  urine,  either  thin  and  co- 
lowles*,  n  very  red  \  vomiting ;  stupor  of  the  thi^ ; 
with  a  retraction  or  pain  of  the  testicle  of  the  same  sute. 
The  species  ave, 

I.  Idit^thic.  I^ntucons. 

II.  Symptomatic. 

Genus  XIX.  Cystitis.    Pyrexia ;  pain  and  swelling 
of  the  hypogastrium :  frequent  and  Minful  dbcbarge  of 
urine,  or  ischuria }  and  tenesmus.  The  species  are, 
I.  Those  arising  from  internal  causes. 
IL  Those  frsn  exteinal  causes. 
Genus  XX.  Hysteritia.   ^rrexia ;  heat,  tenrion, 
si^Ag,  and  pain  of  the  hypegMtflam  ;  tfce  oo  nteri 
painful  when  totwhcd  ;  Tonuting-. 


Genua  .XXI.    lUtoamatjsmus.    A  disrate''  arising  eeaeml 
firsn  an  extonaL  and  fieqaeiitiy- very  ev«knt  cause  }  Araaga- 
pjnaia.^  pai»  about  the  ^ts,  fraqutntly  Coltowing-  Jf^"^ 
1^  coane  af  the  nmselcs  j  lafcitingthe  kneea  and  other .  """"  ^ 
large  jscatv rather  than  these  «f  tin  faet  or  hands;  ii-      '  " 
asMsed  by  eatonal  heal. 

The  species  are  either  Idiopa^Bc  or  sy^ttomalifl. 
Thq  fl»«ner  vwies  in  situatian.. 

A,  .  Id  the  musdee  af  die  leins. 

B,  In  the  muscles  of  the  cozcMfia. 

C,  la  the  nuMtlw  of  the  brewt. 
GbmwXXm.   Odontalgia »  »  rfcwialitoi  of  Uw 

jaws  from  a  cariea  of  the  teelh. 

GsM^X^UIi.  Pddagnk  An  heiediteffy  disease, 
ariaiagwitlHmCaaf  evident  eatemal  csmse,  but  fer  (be 
■eat  part  piaeedbd:  by  an  unusual  alfectlon  of  the  sto- 
naab ;  -^rexia;  pain  tiS  a  jemt  for  du  most  part  of 
the  great  toe  of  the  foot,  at  least  infesting  chiefly  die 
wrists  and  ankka  ;  retuning  l^uiterval»}  and  oAen 
alternated  widb  nffeotiona  ttf  the  atonMeh.  and  other  a»- 
tamal  parts. 

L  Podagra  (rvjvifcrtr),  with  a  pretty  violent  inflam' 
mation  of  the  joints  remaining  for  some-  ^ra,  and  1^ 
degrees  going  ^  witb  swdUng^  it^iagi  and  descpunna- 
tiou  of  (he  amoted  part. 

II.  Podagra  {atontca)y  with  an  atony  of  the  stomach,  ' 
Of  flone  ethw  ioCwnal  pwt  ^  and  either  without  the  usu- 
al inflammation  of  the  joints^  ar  only  with  alMit  amt 
wandering  pains;  and  fteqnen^  altenuled  widi  dy- 
spepsia, or  other  symptoms  ef  ntony^ 
-  IH.  ffedwi*  (Wft^yw/a-)^  wiA  tlw  iatainuiation  of 
the  joints  snddeiuy  disappearing,  and  an  atony-  of  the  ' 
atoiMeb-aad  ethc«  parts  immediately  frilowing; 

IV.  Podagra  (alwwWH),  with  die  jnflMnniation  of  an 
hitemal  part  eitftev  preceding  »  not,  and  snddenlf  £»> 
appearing. 

Genoa  XXIV.  Ardiropuosisi  Deep,  obtuse,  and  long- 
continued  paias'  of  the-  joints  or  mnscutw  parts,  fre- 
quently flidlowiBg  omitnsions;  with  either  na  swelling, 
M*  a  moderate  and  d^ised  one-j  no  phh^osis}  pyrexia, 
at  first  gende,  afterwaxda  beotie,  nd  at  lengtn  aa  iaft> 
poodimne. 

Order  lU.  Exavtheiuha-  Csctagions  diseawa^ 
aSectiog  a  person  onl^  onc«  ia  his  life  ;  beginaing^  with 
fever;  afUr  a  certain  tisse  aypaar ^Ufwaa,  the 
most  part  small  and  in  considerable  number,  amldiiyar' 
4ed  over  the  skin. 

Genus  XXV.  Erysipelas.  A  synocha  of  two-  of 
three  daiys,  for  the  moat  part  attended  with  drowsiness, 
ofUn  with  a  delirion.  In  seme  puis  of  the  skin,  most 
frcqueady-  the  £m^  appearn  a  pUogeaia^  The  apeoics 
aPf, 

I.  Erysipelas  (oetww^m),  widi  erydiema,  redness 
creeping,  occupying  a  large  spa^,  and  in  some  -  parts 
ending  m  large  blisters. 

II.  Erysipelas  {p/iii^tanoder)^  with  an  erydiema 
fbrmed  ef  a  number  of  papufse^  ehiefiy  occopymg  the 
trunk  of  the  body,  ending  in  pht^etettK  «>  smaN 
blisters. 

no  disease  is  rise  symptomatic. 

Genus  XXVI.  Pestis.  An  exceedingly  contagiotts 
tjmboa,  with  the  highest  debiK^.  On  an  nnccrtain  da^ 
ef'^ tlVe  disease  hnboee  and  carbuncles  break  forth.  Itia 
variMs  in  degree,  het  tte  speeiee  ase  nncertaxn. 

Genus 
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GcBBnl      Gtoii»-XXVlI;  Variok ;  »  cmta^ons  synocka,  with 
Amnge-  VQiiutiDg,-ao<I  pun  on  presuDgtheepigastriwB.  Ontlie 
ttwnt  •{  third  dm^  begina,  and  on  the  mUi  if  fiaidwd,  the  enm- 
Dbwtei.  jJqjj      inflammatory  pustules,  vhich  suppurate  in  the 
'       space  of  eight  days,  and^  at  lut  go  off  in  crusts }  fre- 
quently leaving  depressed  cicatrices  or  pockpits  ia  the 
skin.    The  species  are, 

L  Variola  {discreta)f  with  tew  distinct,  torpid  pos- 
tnles,  havioff  circular  bases;  ths  lever  ceisiiig  immedi- 
atdr  after  toe  eruption. 

II.  Varida  (amfiuetu),  with  nnmenms,  confluent, 

•  irregulariy  pusti^s,  flaccid  and  little  elevated } 
■  the  nver  remaininB  afler  the  eruptioii. 

Genns  XXVIII.  Varicella.  STttocha}  papolte  break- 
ing out  after  a  shtvt  fever,  nmilar  to  tfaoie  of  the  small- 
pox, but  hardly  ever  coming  to  sapparatkn  $  after  a 
■        firw  days  gomg  off  in  small  scales,  without  leaving  any 
muk. 

Genus  XXIX.  Rnhetda.  A  contagioos  synocha,  mlh 
sneezing,  epiphora,  and  dry  hoane  oom^.  On  the 
£>arth  day,  or  a  little  later,  break  finth  snuU,  ehntered, 
and  scarcely  elevated  papnlee ;  after  three  days  gmng 

•  off  in  very  small  branny  scales. 

L  BuMola  (viA^^oru),  with  very  small  confluent  co-. 
tymbose  papuUe,  scarcely  rising  above  the  skin. 
,  Varying, 

X.  In  the  symptoms  being  more  severe,  and  the  course 
of  tbe  disease  1^  regular. 
' .  2.  In  being  accompanied  with  a  cynanche. 

'|.  With  a  putrid  diathesis. 

IL  Bube<dA  (vdnb/odfj),  with  distinct  papulse,  rais- 
ed above  the  skin. 

Genns  XXX.  Miliaria.  Synochns  with  anxi^, 
frequent  si^n^,  unctuous  sweat,  and  a  sense  of  pric- 
ing as  of  pm  poinU  ia  the  skin.  Ooaa  micertain  day 
of  the  disease,  break  out  red,  small,  distinct  papulse, 
Qptead  over  the  whole  body  as  well  as  the  fiue;  the 
spices  of  which,  after  one  me  two  days,  become  very 
small  whitenustules,  rraiaining  for  a  abort  time. 

GenQs  aXXI.  Scarlatina.  A  contagious  synocha. 
Pn  the  fourth  day  of  the  disease  tbe  face  swells  a  little ; 
at  the  same  time  an  universal  redness  occupies  the  skin 
in  ho^e  Bpot^  at  length  running  together  i  after  three 

•  days  going  off  in  branny  scales  j  frequently  succeeded 
by  an  anasarca.    The  species  are, 

:  I.  Scarlatina  (sinipUx)y  not  accompanied  with  cy- 
nancbe. 

II.  Scarlatina  (/:ynanckica\  with  an  ulcerous  cy- 
nanche.' 

Genua  XXXII.  Urticaria.  A  quotidian  fever. 
'  On  the  second  day  of  the  disease,  red  spots  resembling 
t^  sdnging  of  nettles,  aUnost  vanishing  during  the 
day,  but  returning  during  the  evening  with  the  nver, 
and  after  a  few  days  going  off  altogether  in  very  small 
scales. 

.  Genus  XXXIII.  Pemphigus.  A  contagious  tyfJius. 
On  the  first,  second,  or  third  day  of  the  disease,  blisters 
break  out  in  several  parts  of  tbe  body,  of  the  bigness  of 
•  beau,  remaining  for  many  days,  and  at  last  pouring 
out  a  thin  ichor. 

Genus  XXXIV.  Aphtha.  Synochua ;  tbe  to»gue 
wmewbat  swelled  and  of  a  livid  colour,  as  well  as  the 
fauces  J  eschars  first  appearing  in  tbe  fauces,  but  at 
*">8^?ccupTing  the  whole  internal  parts  of  the  month, 
01  a  white  colour,  seowtiines  distinct,  often  xmuiing  to* 
'4 


gedwr,  quiddy  grmiBf  ' a^Aatt  Hrha  tdked  effj^  ted  Geaai^ 


Kmsining  fa  an  mweitainti— . 
Tbe  spedes  are,  x.  IdiopaUuc*   %  Symptomatic. 

Order  IV.  HjEMonRHACue.  Pyrexia,  with  a  £s- 
cfaargc  of  blood,  vritboot  any  external  vitrfence :  ths 
blood  drawn  from  a  vein  hath  the  same  appearance  as 
in  pUegmasisb 

Genus  XXXV.  Epistaxis.    Pain  or  weight  of  the 
head,  redness  of  the  face}  a  discjhaiy  of  Uood  fmok 
the  nose. 
-  It  Idiopathic. 

Varying  according  to  the  time  of  life. 

X.  Lpistaxis  of  yottng  people,  with  symptmu  an 
arterial  plethora. 

2*  Epistaxis  of  old  pei^e,.  with  ^ptonis  ^  a  iw- 
nous  plethora. 

n.  Symptomatic. 

X.  From  internal  causes. 
'   2.  From  external  causes. 

Genus  XXXVL  Hscmi^itysis.  Bedness  of  the 
cheeks }  a  sensation  of  uneasiness,  or  pain,  and  some- 
times of  heat  in  the  breast  j  difficulty  of  breathing ; 
tickling  of  the  fauces-,  either  a. severe  er  less  vio- 
lent cough,  bringing  up  flwid  and  frequently  frothy 
blood. 

The  idiopathic  species  are, 

I.  Hemoptysis  (pUthorica)^  without  any  extemat 
violence,  and  without  being  preceded  by  any  cough  or 
snppressiou  of  any  customary  evacuation. 

2*  HsmoptysisCvKi/nifa),  from  external  violences^ 
{lied. 

3.  Heemoptysia  (pAlhuun)t  after  a  IoDg^wntinue4 
coogb,  with  a  leaBness  and  debility. 

4.  ifiemt^ysis  (ctUcuhMO^  in  which  some  calcnloas 
molecules,  for  the  most  part  <^a  calcareous  nature,  are 
thrown  up. 

5.  Hsen)<9tysis  (vworw),  after  the  suppression  of  a 
customary  evacuation. 

Besides  these,  there  are  a  number  of  symptmnatic 
species  mentioned  by  different  authors.  Xhe  conse- 
quence a£  an  hemoptysis  is,  a 

Phthisis.  A  wasting  and  debility  of  the  body,  with 
a  cough,  hectic  fever,  and  for  the  most  part  a  purulent 
expectoration.    The  species  are, 

I.  An  incipient  phthisis,  without  any  ea^ctoratiiMi 
pf  pus. 

U.  A  confirmed  phthisis,  with  an  expectoration  of 

pus. 

.  Both  species  vary,  i.  As  to  their  remote  cause.  2. 
As  to  the  oi^n  of  the  pumlcnt  matter. 

Genus  XXXVII.  H^orrfacus.  Weight  and  pain 
of  the  head  ;  vertigo  \  pain  of  tbe  loins  -j  pain  of  the 
anus  ;  livid  painful  tubercles,  from  which  for  the  moat 
part  blood  flows  out }  which  sometimes  idso  drops  out 
of  tbe  anus,  without  uy  apparent  tamor.  The  spe.cies 
are, 

1.  Hemonhois  {tament),  extanal  from  mariscst. 

Varying, 

A,  Bloody. 

B,  Mucous. 

2.  Hxmorrhois  {prociJem\  extan«l  frenl  a  prasi- 
dentia  ani.  ' 

3.  HsemoiThois  C/htnts),  intenud,  withtut  any  snrel* 
Hag,  or  procidentia  am, 

Hsemonliols' 
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CcBcral      4*  HienonlHus-  (r'<rrd\  with  puln  and  nvelluig  <tf  the 
Arrrangc-  ulus,  witlwat  juiy  srofiision  of  blood. 
XK  nt  of      Geniw  XXXVIII.  Menorrliaguu  Punt  of  the  back, 
pitcMwi.  ^  i^jy^  ^ J  loins,  like  those  of  chud-birUi ;  lui  unnsoal- 
hr  copious  flux  of  the  menses  or  blood  from  the  vagini. 
"The  species  are, 

.-X.  MenoTTbagia  (ruira),  bloody  in  women  neither 
^th  child  nor  in  child-birtli. 

X  Menorrhagia  (abortus)^  bloody  in  women  mtb 
xhild. 

^.  Menorrhagia  (Jochialis)^  bloody  in  women  after 
dehvery. 

4.  Menorrhagia  {yitioram)^  bloody  from  some  local 
disease. 

5.  Menorrhagia  {alba),  serous,  without  any  local 
disease,  in  women  not  .pregnanL 

6.  Meoinrriia^a  (Jsabothi),  serous  in  women  with 
child. 

Order  V.  Profluvia.  Pyrexia,  with  an  increased 
excredon,  natarallr  not  bloody. 

-Genus  XXXIX.  Catarrhus.    Pyrexia,  frcqneotly 
contagious ;  an  increased  ^xcretioo  of  moeus,  at  least 
cflbrts  to  excrete  it. 
Hk  species  we, 
'I.  'From  coM. 
2.  From  cfmtagion. 

Genus  XL.  Dysenteria.    Contagious  pyrexia 
quent  mucous  or  bloody  stools,  while  the  alvine  fscces 
are  for  the  most  part  retained  ;  gripes }  tenesmus. 
'"Varying, 

'  1.  Accompanied  with  worms. 
2.  With  the  excretion  of  small  -fleshy  w  eehaceoos 
bodies. 

-3.*  With  an  intemuttent  fever. 
4.  Without  blood, 
_5.  With  a  n^uy  ifver. 

Olass  II.  NEUROSES.  A  pretematoral  affec- 
tion of  sMue  and  motion,  without  an  idiopathic  ^rsexui 
or  any  local  ^bction. 

Order  I.  Comata.    A  diminution  of  voluntary  mo- 
tion, with  sleen,  or  a  deprivation  of  the  senses. 

Genus  XLI.  Apoplexia.    Almost  all  voluntary  mo- 
tion abolished,  with  sleep  more  or  less  profBUuT}  the 
motion  of  the  heart  and  arteries  remaining. 
The  idiopathic  species  are, 

X.  Apoplexia  {sangmnea),  with  symptoms  of  nniver- 
sal  plethora,  especially  of  the  head. 

2.  Apoplexia  (serosa),  with  a  lencophlegmatin  over 
the  whole  body,  especially  in  old  people. 

3.  Apoplexia  (hydroccpkaUra),  coming  on  bjr  de- 

Ej  affecting  infants,  or  those  below  the  age  of  pu- 
,  first  with  lassitude,  a  slight  fever  and  pain  of  <the 
,  then  slowness  of  the  pulse,  dHatation  ot  the  pujul 
of  the  eye,  nnd  drownnesB. 

4.  Apoplexia  (ofra^t/iaria),- taking  place  io. these  of 
a  melaacbolic  constitution. 

5.  Apoplexia  {traumatu:a\  from  scHue  external  in- 
jury-mechanically  applied  to  the  head. 

6.  Apoplexia  (^venenata)  from  powerful  sedatives 
taken  internally  or  applied  externally. 

7.  Apoplexia  (tnenUilit),  from  an  afiectun  or  enw- 
tuo  of  die  nind. 
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8.  Apoplexiit  (catalepttea),  the  mucleB  nnatiung  Gcno^ 
contractile,  by  external  motion  of  the  limba.  Amnse- 

(j.  Apoplexia  {sujhcata),  from  aome  external  anffb- 
eating  power.  •    ^  * 

The  apoplexy  is  frequently  symptomatic. 

I.  Of  an  intermittent  fever.  2.  Continued  fever. 
3.  Phlegmasia.  4.  lijcanthema.  5.  Hysteria.  6.  Epilepsia. 
7.  Podagra.  8.  Worms.  ^.  Isdiuna.  10.  Scurvy. 

Genus  XLU.  Paralysis.    Only  some  of  the  volun- 
tary motions  impaired,  frequently  with  sleep. 

The  idiopathic  species  are, 

1.  Pan^sis  (^partialis)  of  acme  particular  ninscle* 

only. 

2.  Faraljms  (Acmy/rgica)  of  one  side  of  the  body. 
Vanrtn^  according  to  the  cmutitntion  of  the  body, 
a.  Hemiplegia  in  a  plethoric  habit. 

h,  In  A  leucopblegmatic  habit, 

3.  Pkralysis  {parapl^uM)  of  one  half  of  the  body 
taken  ^transversely . 

4.  Paralysis  (wflciMi/a)  from  sedative  powers  implied 
either  internally  or  externally. 

A  symptom  either  of  an  Asthenia  or  Palsy  is. 
Tremor }  an  alternate  motion  of  a  limb  by  frequent 

strokes  and  intervals. 
The  species  ate,  x.  Asthenic  2.  Paralytic.  3.  Con- 

^vdsive. 

Order  II.  Adynamije.  A  diminution  of  the  invo- 
luntary motions,  whether  vital  or  natural. 

Gtmus  XLIII.  Syncope ;  a  diminution,  or  even  a 
total  stoppage,  of  the  motion  of  the  heart  for  a  short 
time. 

It  Idiopathic. 

I.  Syncope  (eardiaea')^  returning  frequenter  without 
any  manifest  cause,  inth  violent  palpitations  of  the  heart 
during  the  intervaU^From  a  Gudt  of  the  heart  or 
netghbonring  vessels.  . 

3.  Syncope  {occtuiojialis)  arising  frxim  some  enrident 
canse>^From  an  affection  of  the  t^ole  system. 

II.  Symptomatic  *,  of  diseases  either  of  the  whole  sy- 
stem, or  of  ether  parts  besides  the  heart. 

Genus  XLIV.  Dyspepsia.  Anorexia,  nausea,  vomit- 
ing, inflation,  eructauoo,  rumination,  cardialgia,  gastro- 
d^ia,  more  or '  fewer  of  those  symptoms  at  least  conciu'- 
ring ;  for  the  mo»t  part  with  a  constipation  of  the  bell^, 
and  without  at^  other  disease  either  of  4he  stomach  it- 
self, or  of  ether  parts. 

I.  Idiopathic*  -  - 

II.  Symptomatic 

I.  From  a.diaease  ofjthe  stomach  itaelL 

2-  From  a  disease  of  other  parts,  or  of  the  whole 

body. 

Genns  XLV.  Hynodiondriasifl.  "DjvfK^toM,  with 
hinguor,  sadneSR  and  fear,  irithont  any  adequate  ca^ise^ 
in  a  melancholy  temperament. 

Genus  XLVl.  Chlorosis.  Dyspepsia,  or  a  desire 
of  something  not  used  as  food  j  a  pale  or  discoloured 
complexion  }  the  veins  not  well  filled :  a  sofi  tnmor  of 
the  whole  body  }  asdieniA}  palpkiUionj  suppnasion  of 
the  menses. 

Order  m.  8r  ashi.   Irregular  mo^imi  «f  the  mus- 
cles or  muscular  fibres. 
Sect  I.  In  tht  amm^fimctiuuw 
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^Beueni  Gemu  XLVII.  Tctainu.  A  apuUe  rigidity  of  iil- 
Amnge-  most  the  whole  body. 

Varying  according  to  the  remote  cause,  rs  it  rises 
,  either  from  iiomething  internal,  from  cold,  or  from  a 
wonnd.  It  varies  ULewise,  frtan  whatever  cause  it  may 
arise,  according  to  the  part  of  the  body  affected. 

Genus  XXVIII.  Trismns.  A  ^aatie  ligjdity  of  the 
lower  jaw.— The  species  are, 

X .  Trismns  {naaeentium^  attacking  infiuits  under  two 
months  old.. 

2.  Trisnras  (traumaticus) ,  attacking  people  of  all  ages 
either  from  a  wound  or  cold. 

Genus  XLIX.  Convulsio. — :Ad  irregnlar  clonic  cfMir 
tni<^on  of  the  nnuclea  without  sle^ 

1.  Idiopadiic. 
-  H.  Symptomatic. 

Gmos  L.  Chorea,  attackiag  those  who  have  not 
yet  arrived  at  puberty,  most  commonly  within  the  loth 
or  14th  year,  with  convalsive  motions  for  the  most  part 
of  one  side  in  attempting  the  voluntary  motion  of  the 
hands  aod  arms,  resnnbling  the  gesticulati«i8  of  mounte- 
banks ;  in  walking  raUira-  draj^ng  one  of  their  feet 
than  lifting  it. 

Genus  LI.  Rapbaaia.  A  spastic  contraction  of  the 
joints,  with  a  convulsive  agitation,  and  most  violent  pe- 
riodical pain. 

Genus  LIT.  Epilepsw.   A  qonvulsion  of  the  mus- 
cles, with' sleep. 
"Fhe  idiopathic  species  are, 

X.  Epilepsia  (cerebraUi),  auddenly  attacking  without 
any  manifest  cause,  without  any  sense  of  uneasiness 
preceding,  excepting  perhaps  a  slight  vertigo  or  dimness 
of  sight. 

2.  Kpitepsia  (^sympathica)^  without  any  manifest 
cause,  but  preceded  by  the  sensation  of  a  kind  of  air 
rising  from  a  certain  part  of  the  body  towards  the 
head. 

3.  Epilepsia  (^oceasumalu),  ari9ing  from  a  manifest 
irritation,  and  ceasing  on  tlie.  removal  of  that  irrita- 
tion. 

Varying  according  to  the  difference  of  tbe>iiritMtnig. 
Blatter.    And  thus  it  may  arise, 

From  injuries  of  the  bead  ;  pun  ;  worms ;  .poison  ; 
from  the  repulsion  of  the  itch,  or  an  efinsion  of  any  other, 
auid  hnmour  j  from  crudities  in  the  stomach ;  from 
passions  of  the  mind  ^  from  an  iounoderatehamorriugy; 
«r  from  debility. 

Sect  II.  In  the  vital JuaqtiMt. 
|n  die  action  of  the  heart. 

Genus  LIII.  Falpitatiok   A  violent  and.  irregular  • 
votion  of  the  heart. 

lb  the  action  of  the  lungs. 

Genus  LIV.  Asthma.  A  difficulty  of  breathing  re- 
turning by  inte'rvals,  with  a  sense  01  straitoesB  in  the 
breast,  and  a  noisy  respiration  with  hissing.  In  the  be- 
ginning of  the  paroxysm  there  is  either  no  cough  at  all, 
or  coughing  is  difficult  j  but  towards  the  end  tte  cough- 
becomes  free,  frequently  with  a  ct^us  spitting  of  mo- 
cu^.*— The  idiopathic  species  are, 

1.  Asthma  (spontaneum),  without  any  nmnifest  cause. 
•r  other  concomitant  disease^. 

2.  Asthma  {exanthemattcum^  fitam  the  repnlsion  of 
the  itch  or  other  acrid  effusion. 

^.  Afthma  iffkt^ncum)^  from  the  sn^prcssim  of 
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some  customary  sanguineous  evacuation,  or  from  n  spam-  Genen] 
taneotts  plethora.  Anuge- 

Genus  LV.  Dyspnaa.  A  continual  difficulty  of 
breathing,  without  any  sense  of  straitness,  hut  rather  of 
fulness  and  in&rctiim  in  the  breast ;  a  frequent  eoai^ 
throughout  the  whole  course  of  the  ^sease. 

The  idiopathic  species  are, 

I.  Dyspnoea  («a(arr&i&<),  with  a  frequent  coog^, . 
bringing  op  j^enty  of  viscid  mucus. 

3.  DysfHioea  (neva),  mtb  a  coogh^w  the  modt  part 
dry. 

3.  D^rspnoen  (oS^),- increased  by  the  least  change- 
ofweauer. 

4.  Dys^oea  (tfTFM),  hriagMig-  vp  with  the  cough.  > 
aa.earthy  or  caleuknu  matter. 

5.  Dys^eea  ^ajuem),  widi  scanty  nrine  and-  osde* 
tnatouB  feet ;  without  any  fluctuation  in  the  breast,  or 

other  sigos  of  an  hydrothorax. 

6.  Dyspncea  (jntigufdiito»a\  in  very  fat  people. 

7.  Dyspnoea  {tkonwKa),  fnm  an  injury  done  to  the 
parts  suiTouoding  the  thorax,  or  from  some  malconfor- 
matim  of  them. 

8.  DyspnoM  (extrwseca)^  from  evident  external  - 
eauses. 

The  symptomatic  species  of  dyspnoea  are  conse* 
fDcnces, 

X.  Of  diseases  of  the  heart  or  la^  vesselsr. 

2*  Of  a  swelling  in  the  abdomen. 

3^  Of  various  cftber  diseases. 

Genus  LVI.  Pratossis.  A  contagioas  disease  ^'con- 
vnlsive  strangulating  cough  reiterated  with  noisy  inspi- 
ntion  ;  frequent  vomitings 

Sect,  III.  In  the  natural Junctims. 

Genus  LVII.  Pyrosis.   Ahuming  pun  in  the  c^- 
gastrium,  with  plenty  of  aqueous  hnmour,  for  the  most . 
part  insipid,  but  sometimes  acrid,  belched  up. 

Genus  LVIII.  CoUoa.   Pain  of  the  belly,  especially  . 
twisting  round  the  navel }  vonuting  i  and  a  constipa- 
tion. 

The  idiopathic  species  are,- 

X.  Colica  {^spasmodica),  with  retraction  i>f  die  navd,  . 
and  spasms  of  the  ahdomiiial  muscles. 

Varying,  by  reason  of  some  symptoms  snperadded. 
Hence, 

a,  Colics,  mth  vomiting  of  tecrcments,  or  of  matters 
injected  by  the  anus. 

b,  Colica,  with  inflammation  sapervening. 
2i  Colica  (^wtOHttm\  preceded  by  a  sense  of  weight 

or  oneasmess  in  the  belly,  especially  about  the  navel  j 
then  Comes  on  the  colic  pain,  at  first  slight  and  inter- 
rupted, chiefly  augmented  after  meals  :  at  length  men: 
severe  and  almost  continual,  with  pains  of  the  arms  and 
back,  at  last  ending  in  a  palsy. 

Varying  according  to  the  natnre  of  the  Tcmote  canse^ 
and  hence, 

a.  From  metallic  poison. 

b.  From  acids  taken  inwardly. 

c,  From  cold. 

d,  ItTom  a  contusion  of  the  back. 

3.  Colica  (^stercorea)t  in  people  subject  to  costivencsB. 

4.  Colica  (iKa'deniahs),  from  acrid  matter  taken  ii^ 
wardly. 

5.  Colica  (mecortia/£s),  in  nevi'horq  fhildren  from  % 
xetcQtion  of  thf  fotcovinm., 

4*  ^f^^l** 
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GcMtal-  '  6,  CoUca  (eaBota),  wUh  ft  mumImo  of  itfictore  in 
AsntngK-  gome  parts  of  the  iotestines,  and  frequentlj  of  a  collec- 
^^l^  tMii  of  flatus  witb  wine  pain  i  whidi  flatus  also  passing 
^  .  Ihronffh  the  part  wbere  the  strictore  is  felt,  gnulualljr 

Tanisfau }  the  belly  slow,  and  at  last  passing  ooly  a  few 

liquid  faeces. 

7.  Coiica  (ealctiio»a)f  with  a  fixed  hardness  in  some 
part  of  th*  afadoaaeii,  and  calodi  sonietiiiies  paawd  ij 
the  amis. 

Genus  LIX.  Cholmk  A  wniting  of  MUons  waMer, 
and  likewise  a  freqnenk  excretion  of  the  sane  by  stool ; 
anxiety ;  gripes  ;  spuus  in  the  calves  of  the  legfc 

L  IdiMftthio. 

t.  QKMem  (yBateta),  ariang  in  a  warn  seascn, 
without  aay  nnanifest  cwiae. 

3.  Cbrfera  (acaibiUalu),  bvm  acrid  matters  taken 

inwardly. 

II.  Symptomatic. 

Genus  LX.  DiarrhoBa.    Frequent  akotAs'f  the  dii- 
cease  not  iofectious  }  no  primary  j^rexia. 
L  Idiopathic. 

I.  Diarrhcea  (cropu/ora),  in  which  the  excrements 
aze  voided  in  greater  quantity  than  naturally. 

a.  Diarrhoea  {kitioaa),  in  which  yelloW  iseces  are 
voided  in  great  quantity. 

3.  Diarrhflea  (mtaom\  in  whiiA  either  from  acrid 
'  si^stances  taken  iawaid^t  or  from  coM,  especially 

^plied.  to  the  leet,  a  great  qoaatitj  of  mncus  ii 
vmded. 

4.  Oianhm  (tiaiiaca\  in  which  a  milky  buwmr  of 
the  nature  of  chyle  is  diaduT^jed  by  atooL 

$^  Diarriiflea  (&Wi/«fwi),  in  ndwA  the  aliaenta  are 
discharged  with  Httle  alteratuu)  soon  aAer  eating. 

6.  Diarrhoea  (A^patirr^eea)^  in  which  a  bloody  ae* 
roua  matter  is  diecharged  without  pain. 

II.  Symptomatic. 

Genus  LXI.  Diabetes.  A  chrwiical  profusion  of 
urine,  for  the  moat  part  pretematnral,  and  in  immode-. 
rate  quantity. 

1.  Idtop^faic 

X.  Diabetes  {meliitus),  with  urioe  of  the  smell,  co- 
lour, and  taste  of  honey. 

2.  Diabetes  {iiu^umt),  with  limpid,  but  not  sweet, 
urine. 

IL^'Symptbtnatic. 

Genus  £XlI.  Hysteria.  Bumbling  of  the  boiweU } 
a  sensation  aa  of  a  globe  taming  itself  in  the  beUy, 

-  ascending  to  llie  sttMiach  and  &noea,  and  there  threat- 
ening sali>catioD sleep }  convulsions  j  a  great  quantity 

'of  limpid  urine  }  the  mind  involuntarily  bckle  and  mu- 
table. 

The  following  are  by  Sauvi^^  reokimed  distinct 
idiopi^c  species ;  but,  by  Dr  C^lkn,  only  varieties  of 

-  tbe  same  species. 

A,  From  a  retention  of  tbe  menses. 

B,  From  a  menorrhagia  croenta. 

C,  From  a  menorriia^  seroaa,  w  floor  albdt. 

D,  From  an  obatmction  of  the  viscera. 
£,  Frmn  a  fimlt  of  tbe  stomach. 

F,  From  tQOjneat  salaci^. 

Genns  LXm.  Hydntpbobia.  A  dialika  and  ham* 
at  any  kind  of  diink,aa«ecaaioung  a  oenvnlaion  rfdm 
-^larynx  \  indaced,  for  the  most  part,  by  the  hUe-of  a 
'BwdannL   The  species  ate. 
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z.  Hydrophobia  (rofiioaa),  widi  a  desire  <^  biting  Cenenl 
the  bysUaden^offtaiioned  1^  the  bite  of  a  tabid  am-  Ainui|[«- 
mal.  woba  of 

II.  Hvdropliobia(«Sf|p<Rr),  witboat  madneaa,  or  any 
desire  of  biting.  ' 

Order  IV.  Vesahue.  Diaorden  of  the  judgment, 
without  any  pyrexia  «r  oonuu 

Genns  LXIV.  Amentia  }  aa  in^edlity  of  judge- 
ment, by  which  peo^e  eitlwr  do.  not  perceive,  or  do 
not  remember,  tbe  relations  of  things.  Hie  species 
are, 

L  Amentia  {congemta)^  omtiiraing  from  birth. 

XL  Amentia  (fmilfiu),  from  Uie  dimination  of  tbe 
perceptions  and  menKvy  tfaroufj^  extreme  old  age. 

IIL  Amentia  (wynMiito),  occurring  in  people  for 
merly  of  a  sound  mind,  from  evident  extemiU  causes. 

Genus  LXV.  Melancholia}  a  partial  madness,  with- 
out dyspepsia. 

Varying  according  to  tbe  different  sabots  concern- 
ing which  the  person  raves }  and  thus  it  is, 

1.  ^ith  an  mu^nation  in  the  patient  CMiceming  hia 
body  beio^  in  a  dangerous  condition,  from  dight  cauaca^ 
or  his  affairs  in  a  desperate  state. 

2.  With  an  imagination  concerning  a  proapenma 
state  of  a^rs. 

3.  "With  violmt  bve,  without  aatyriaaii  er  ^mpiw* 
lliaiiia. 

4.  With  a  ai^erstitiona  fear  of  a  fritnre  Mate. 

5.  ^^th  an  avosion  from.«iQtiim  and  all  the  i^kea 

ofUfe. 

6.  With  rcstlcssneaa,  and  an  impatience  of  any  sitna- 
ti<m  whatever. 

7.  With  a  weariness  of  life. 

8.  With  a  deception  concerning  the  nature  of  the 
patient's  species. 

Dr  Cnlien  thinks  that  there  is  no  such  disease  aa 
that  called  damonomania^  and  that  tbe  diseases  men- 
tioned by  Sauvages  under  that  title  are  either, 

1.  ^wciea  of  melancholy  or  mania  j  or 

2.  Of  some  -disease  by  the  spectators  frlsely  ascribed 
to  the  influence  of  an  evil  spirit  j  or 

3.  Of  a  disease  entirely  feigned  ;  or 

4.  Of  a  disease  partly  true  and  partly  feigned. 
Genoa  LXVI.  Mama }  universal  aoadneas. 

X.  Bfania  (mmCoftir),  arising  entirely  frmn  passions 
ttf  tbe  mind. 

2.  Mania  (corporea)^  from  an  evident  disease  of  the 

body. 

Varying  according  to  the  different  disease  of  the 
body. 

3.  Mania  (oA«rt/f^),  vrithout  any  passion  of  mind  «r 
evidrot  disease  of  the  body  preceding. 

The  symptomatic  species  of  mania  an, 

1.  Farapiiroeyne  from  poisons. 

2.  Paraphrosyne  frtun  passion. 

3.  ParMhrosyne  felnilis. 

Genus  LXVlI.  Oneiro^uia.    A  violent  and  tron-' 
blesome  imagination  in  time  of  sleep. 

z.  Oneirodynia  (ochui),  exciting  to  walking  a&d 
-Tuioos  motions. 

%,  OndlMhnia  (grmiona),  fi«m  a  sense  of  aome^ 
we^A  incnnbent,  and' pressing  on  the  breftsC  cape-* 
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General.      Cl^SS  lU.  CAC£[£XI£ ;  a  depraved  habit  of  tbe 
Amsge-  wbole  or  greatest  part  of  the  hoAy,  wkhoat  primary 
^  pyrexia  or  Dcnnwis. 

' Order  I.  Marcor£Sj  emaciation  of  the  whole 
body. 

Genas  LXVIII.  Tabes.  Leanness,  astheniaf  bee-, 
tic  fever.    Tbe  species  are, 

1.  Tabes  (purulentd)  from  an  external  or  internal 
nicer,  or  from  a  voihica^ 

Varying  in  its  sttoation :  bence, 

3.  Tabes  ^Hrx^Auiosa)^  in  scropbulous  cfustittt-  ' 
tions. 

3.  Tabes  C venenata),  from  poisoi  taken  inwardijr. 
Guiiis  LXIX.  Atrnihia.  Leanness  and .  asthenia, 
iriUiont  heCtic  fever,   "inie  species  are, 

1.  Atrophia  {iaamtorum),  fnm  too  great  evacua* 
tion. 

2.  Atrophia  (JimeItcomm)f  from  a  want  of  nourish- 
ment. 

3.  Atrophia  (cacocAymtca'),  from  corrupted  nourish- 
ment. 

4.  Atrophia  {debih'um),  from  tbe  function  of  nutrition 
being  depraved,  without  any  extraordioary  evaeoation 
or  cacocfaymia  having  preceded. 

Order  II.  Ihtuhzscentijk.  An  external  swellingof 
the  whole  a-  greatest  part  of  the  body. 

Sect.  I.  Admutr. 

Genus  LXX.  Polysarcia}  a  troublesome  swelling 
«f  tbe  body  from  fat. 
Sect.  II.  Flatuostt. 

Genus  LXXI.  Pneumatosis  ;  a  tense  elastic  swel- 
ling of  the  body,  crackling  under  the  hud.  llie  spe- 
cies are, 

X.  Fnenmatostf  {$ponta/^\  without  aiqr  muii&st 
cause.. 

2.  Foeumatosis  (fmrntahni),  from  a  wound  in  the 
hreast. 

3.  Fnewnatosis  (umnwta),  from  poison  injected  m 
applied. 

4.  Pneumatosis  (^kysterica)^  witb  hysteria. 
Genus  LXXII.  Tympanites ;  a  tense,  elastic,  so. 

noroua  awelUng  of  the  abdomen ;  costiveneas :  a  ^eay 
of  the  other  parts.    Tbe  species  arc, 

1.  Tympanites  (intestinaUs)^  from  a  tumor  of  tbe 
abdomen  frequently  unequal,  and  witb  a  frequent  eva- 
cuation of  air  relieving  the  tension  and  pain. 

2.  Tympanites  {ahdomioalis),  with  a  more  evident 
noise,  a  more  equable  tumor,  and  a  less  fnquent  emis- 
^on  of  flatus,  which  also  gives  less  relief. 

Genus  LXXIIL  Physometra  j  a  slight  elastic  swel- 
ling in  the  epigastrinn),  having  the  figtue  and  sitnation 
•f  tbe  uterus. 

Sect.  III.  Jqwu^  or  Urt^uie*. 

Genus  LXXIV,  Anasarca.  A  soft,  inelastie  swel- 
ling of  the  whole  body,  or  aomc  part  of  it  The  species 
are, 

'  Aaaaarca  (serosa),  from  a  retention  of  serum  on 
account  of  the  suppression  of  the  usual  evacuations,  or 
from  an  increase  of  the  serum  on  account  of  too  great  a 
quantity  of  water  taken  inwardly. 

2.  Aiusarca  {appHaki),  from  a  compresann  of  the 
veins.  ■■ 
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3-  Anasarca  {emanthematico)i  arising  after  cxantbe-  General 
mata,  espeeiidty  succeeding  after  erysipelas.  Amuge- 

4.  AuMaica  (mtmmid),  from  the  thinness  of  tbe  blood 

produced  by  hamiorriii^.   

5.  Anasarca  {delnlkm\  ia.  weak  ,  people  after  kng 
diseases,  or  from  other  causes. 

Genus  LXXV.  Hydrocephalus.  A  soft  inelastic 
swelling  of  the  bead,  with  the  sutures  of  tbe  cranium 
opened. 

Genus  LXXVI.  ^rdrorachitiB.  A  soft,- slender 
tumour  above  Uie  votebrse  of  the  loins  \  the  vertebno 
gaping  from  each  other. 

Genus  LXX Vll.  Hydrothorax.  Dyspncca,  pale* 
■ess  of  the  faces  cedeinatons  atfeUings  i£  the  feet ; 
scanty  urine  j  di^ult  lying  in  a'Vscoi^ettt  postnre ;  » 
sndden  and  spoataneana  starting  out  of  sleep,  wittt  pal- 
pitatiim  j  water  fluctuating  in.tne  breast* 

Genus  LXX VIII.  Ascites.  A  tense,  scarce  elastic, 
botfluetaatiagswcUingoftheabdomen.  Tbe  species  arc, 

1.  Ascites  {abdomiM»Us)t  with  an  equal  swelling  ok' 
the  whole  abdomen,  and  with  a  fluctuation  sufficiently 
evident. 

Varying  according  to  the  cause. 

A,  From  an  obstroctioD  of  the  visceta* 

B,  From  debility. 

C,  From  a  thinness  of  the  blood. 

2.  Ascites  {aoccatut),  with  a  swelling  in  the  abdo-  ' 
men,  in  tbe  beginning  at  least,  partial,  and  with  a  less 
evident  fluctuation. 

Genoa  LXXIX.  Hydnmietra.  A  swelling  of  the 
hypogastrium  in  women,  gradually-  increasing,  keepiDg 
the  shape  of  the  uterus,  yielding  to  presanre,  and  flnc- 
tuating ;  wilhont  ischuria  w  pr^ancy. 

Genns  LXXX.  Hydrocele.  A  swelling  Uie  scro- 
tum, nothpainfol^  increasing  by  degrees,  soft,  flnctOr 
ating,  and  pellucid. 

Sect.  IV. 

Genus  LXXXI.  Physconia.  A  swelling  chiefly 
occupying  a  certain  part  of  the  abdomen,  gradually 
increasing,  and  neither  sonorous  nor  flnctniUiDg.  Tbe 
species  are, 

Physconia  h&patica. 

Pbysconia  splenica. 

Physconia  renalis. 

l^ysconia  uterioa. 

Physconia  ab  ovario. 

Physconia  mesenteries. 

Pbysconia  intestinalis. 

Physconia  omentalis. 

Hijnconia  polysplachna. 

Pbysconia  visceralis. 

Physconia  externa  lupialis. 

Physcraia  externa  schinbodea.. 

Physconia  externa  hydatidosa.  ■ 

Physconia  ab  adipe  sidicntaneo. 

Physconia  ab  excrescentia. 

Genus  LXXXII.  Baobitis.  A  large  head,  swell- 
ling  most  in  the  fere  part,  the  ribs  depressed  }  abdomen 
swelled,  with  a  decay. of  Uie  other  parts. 

Varyiuff, 

X.  Sim^,  withott  any  other  disease. 
2.  Joined  with  other  discttses. 

Order  IIL  Impetigin^  Cachexies  chiay  dslbrra 
ang  the  skin  and  external  parts  of  tbe  body. 

Genus 
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GcMtal*  Gemi  LXXXm.-  Scrapfaoliu  Swelling  of  the 
JUnagt-  conglobate  glands,  especially  in  the  neck^  swelling 
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^  of  ue  upper  lip  and  of  -  the  nose ;  the  face  florid,  skin, 
f  thin,  abdomen  swelled.   The  species  are, 

1.  Scrophala  (tn/^oru),  simple,  external  and  per- 
nument. 

2.  Scroj^ula  (^nuscnterMi),  simple,  internal,  with 
paleness  cf  the  face,  want  of  appetite,  swelling  of  the 
abdomen,  and  unosnal  fetor  of  the  excrements. 

3.  Son>pbula<yf(gn.r),  most  simple,  appearing  only 
about-the  neck ;  ibr  the  most  part  proceeding  from  tho 
resorption  of  tbe  matter  of  ulcers  in  the  head. 

4.  Scrophola  (-i^mtrrcano)',  joined  with  the  yawl. 

Genus  LXXXIV.  Syphilis.  A  contagions  disease; 
ulcers  of  the  tonsih,  after  impure  venery,  and  a  disorder 
of  the  genitals :  clustered  pimples  of  the  skin,  especi* 
ally  about  the  margin  of  the  hair,  ending  in  crusts  and 
crusty  ulceis }  pains  of  the  bones  j  exostoses. 

Cienus  LXXXV.  Scorbutos ;  in  cold  countries 
attacEii^  after  putrescent  diet,  especially  such  as  ia 
salt  and  of  the  animal  kind,  where  no  8U]i^1y  of  fresh 
vegetables  is  to  be  had :  asthejua }  stoniaca«e ;  spots 
of  d^erent  colouro  on  the  akin,  for  the  most  lU 
vid,  and  appooing  chiefly  iunong  the'  roots  of  the 
haik 

Varying  in  degree. 
Of  Scorbutus  incipieas'. 
Of  Scorbutus  crescens. 
c,  Scorbutus  iaveteratus* 

Varying  also  in  syrnptonft.  - 
(/,  Scorbutus  lividiis. 
.  r.  Scorbutus  petecbialis. 
/t  Scorbutus  palliditf. 
gf  Scorbutus  ruber. 
A,  Scorbutus  Afidus. 

Genns  IiXXXVL  Elephantiaus ;  a  contagious  dis- 
ease }  thick,  wrinkled,  roufj^,  unctuous  skin,  destitute 
of  hairs,  anaesthesia  in  the  extremities,  the  face  deform- 
ed with  pimples,  the  voice  hoarse  and  nasal.- 

Genus  LXXXVII.  Lepra;  the  skin  rough,  with 
white,  lunumy,  and  ch^pctt  eschan,  semetimea  moist 
beneath,  with  itching. 

Genus  LXXXVUI.  Framboesia;  swellings  resemb- 
ling fungi,  or  tbe  fruit  of  the  mulb«try:  or  raspbenyr 
growing  on  various  parts  of  tbe  skiik' 

Genus  LXXXIX.  Trichoma;  a  contaj^wns  diseMe; 
the  hmrs  thickar  tbaa  iMVaH  a«t  twisted  utO  inextri- 
cable knots  and  cords. 

Grans  XC.    Ictems ;  yellowness  of  tbe  akin  and 
eyes  ;  white  fseces  -,  urine  of  a  dark  red,  tinipng  whaH 
is  put  into  it  of  a  yellow  colour* 
The  idiopathic  species  are, 

1.  Icterus  (ealculosits)f  with  acute  pain  ia  the  epi- 
gastric rej^on,  increasing  after  meals :  biliaty  concr*. 
tions  voided  by  stool. 

2.  Icterus  (d;panno(^ciu),  without  ]^un,  after  spaasso- 
dic  diseases,  uid  pasriens  of  tbe  miod. 

3.  Ictcraa  (jk^at»au)f  mthout  pain,  after  diseases  of 
the  Urer. 

4.  Icterus  (grav£darutn)f  arising  during-t|le  tinu  of 
pregwpy»  V4  fgajia^ioS  after  delivery. 
.  5. .  Ictenv  .{uff0fUttm}f  'CeouBg  on  ior  infants  %  few 
days  after  birth. 


Class  TV,  LOCALES.  An  afiection  of  some 
part,  bat  not  of  the  whole  body. 

Order  I.  Dysasthesls,  The  senses  depraved,  or  _ 
destroyedy  from  «  disease  of  the  external  organs. 

Genus  XCI.  Catigo.  Tbe  sight  impair^  or  totally 
destroyed,  on  aecenot  of  some  opaque  substance  into:- 
posed  between  the  objects  and  the  retina,  inheteat  in  the 
eye  itsdf  or  the  eyeUdsr   Hie  raecies  are, 

X.  Caligo  (krUu),  eccasionea  by  an  opaque  spot  be- 
hind the  pupil, 

a.  Caligo  (corn^tf),- from  an  opacity  of  the  cornea. 

3.  Caligo  (pupillet),  from  an  obstraction  ef  the  pa- 
pU. 

'S^wying  acoordiag  tvtbe  diffisrent  canawfttHmriuch 
it  proceeds. 

4.  Caligo  (AwMrtms),  fram  a  disease  or  defect  (tf  tbe 
aqucoos  bameur. 

Varying  aeoording  te  Ae  dibient  state  of  the  hn- 

moor. 

5.  Caligo  (jmlp^rarum),  from  a  diaease  inherent  in^ 
the  eyeHda. 

Varying  according  to  the  nature  9i  tbe  diaeaae  in  the  - 

eyelids. 

Genas  XCII.  Amaurosis.  The  sight  diminished, 
«r  totally- aboUsbedf  without  any  evident  diaeaae  of  the 
ejt ;  tbe  pupil  for  tbe  most  put  Kmaining  £hited>and 
inuttoveaUe;    Tbe  species  are, 

X .  Amaurosis  (con^preaiamu) ,  after  the  causes  and  at-* 
traded  with  tbe  symptoms  of  congestira  in  the  brain. 

Varying  acconing  to  the  natare  of  the  rraiotar' 


Geawal 

Amnge- 
nicDt  of 
DiteaMs. 


a.  Amannsis  (atomca\  after  the  eaoses  ud  nocom-' 
panied  with  symptoms  of  debility; 

3.  Amaumsis  (jpoiimMAca),  after  the  eaoses  and  with 
the  signs  of  spasm. 

4.  Amaarosis  (twrnnota),  from  pmsMi  taken  into  tbe 
body  or  applied  outwardly  to  it. 

Grans  XCUI.  Dysopia.  A  depravatiim  of  tbe 
rigbtj  SO' that  objects  caniMt  he  distinctly -perceived,  ex-' 
cept  at  a  certain  distance,  end  in  a  certain  situation. 

The  speciee  are, 

1.  I^nopia  (^tenebrarum^,  in  which  objects  are  nofe 
sera  vaActB  tfaey  be  i^oed  in  a  strong  Ii|^t. 

2.  X>yss^  {hminis)  in  vriiich  objects  are  not  di- 
stinctly seen  unless  by  a  weak  light. 

3.  Dyao^  (dwhitonfn),  in  which  distant  objeets  are 
not  perceivecL 

4.  DysoiHa  {preximontm);  in  lAich  the  ncarMt  ob- 
jects are  not  perceived. 

^.  Dysopia  (lateraiu),  in  which  objects  are  not  per- 
cerved  anless  placed  in  an  oblique  postnre. 

Genua  XCIV.  Pseudoblepsis ;  when  the  sij^t  is  dis- 
eased in  -such  a  manner  that  the  person  imagines  he 
sees  things  which  really  do  not  exist,  -  or  sees  thinga 
which  do  exist  after  some  other  manner  than  they  really 
aie.    Hie  species  are, 

1.  Pseudoblepsis  (umurinardi),  in  wbich-the  pevsow 
imannn  be  sees  things  whkh  really  do  not  exist. 

Varying  according  to  the  nature  of  the  imagina- 
tion. 

a.  PseudofaJepBis  (muiaiu),  in  iriiicb  objects  really 
existuig  a^ear  aoiiiahew  changtd. 

•  Vaiyioy 
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Cenerml      Varjing  according  to  tliO' change  perceived  ia  tbe 
Atruige-  objects,  and  according  to  the  remote  cause, 
nent  of      Geaaa  XCV.  .  DTsecoea.    A  dimioution  or  total 
DutaK*.  gf  the  sense  of  hearing.   The  ipeeies  are, 

1.  Dysecoea  (of^ntca),  from  a  disease  in  the  organ 
traDsmitting  sounds  to  the  internal  ear. 

Vuying  according  to  the  natine  of  the  disease  and 
of  the  part  affected. 

2.  Bysecoea  (^atom'ca)^  vithout  any  evident  disease 
'    of  the  organs  tmnaniiLting  the  8oud4b. 

Vat^g  according  to  the  nature  of  Uie  cause. 
GenoB  XCVI.   Paracusis'^  a  depravation  of  tbe 
hearine.    Tbe  species  are, 

1.  Inuracusis  (t'mpeifecta)^  in  which  thoogfa  sounds 
coming  from  eiitenial  objects  are  heard,  yet-k  is  &ei< 

'  thor  d^tnctly  nor  in  the  usual  manner. 
VMTAg, 

0t  With  a  dulness  of  hearing. 

6,  With  a  hearing  too  acute  nnd  sensible. 

c.  When  a  single  external  sound  is  doubled  by  some 
internal  causes. 

d,  .When  the  sounds  wbidi  a  person  desires  to  hear 
are  not  perceived,  unless-  some  other  violent  sound  is 

;  raised  at  the  same  time. 

2.  Paracusis  (tmaginaria),  in  which  sounds  not  cx- 

-  i^ag  nrtarnally  are  excited  from  internal  causes. 

■Varying. according  to  the  nature  of  tbe  sound  per- 
ceived, ud  accovdiag  to  tbe  nature  of  the  remote 
cause. 

Genus  XCVII,  Anosmia ;  a  diminution  or  iah^-' 
tiott  of  the  sense  of  smell.   Tbe  species  are, 

'  I.  Anosmia  (^organKo),  from  a  disease  in  the  nTMa-* 
brane  lining  the  internal  parts  of  the  nostxib. 

Varying  according  to  the  nature  of  the  diseuse. 
.  ^  Anosmia  (atottka),  wi^nt  any  evident  £sense 

-  of  the  membrane  of  the  nose.  - 

Genus  XCVIIL  Agfaeustia^  s  dimimition  or  aboli- 
tion of  the  sense  of  taste. 

1.  Agheustia  (orgatt£ca\  from  a  disease  in  the  mem- 
brane of  the  tongue,  keeping  off  from  the  nerres  those 

.  substances  which  ought  to  pvoduce  taste. 

2.  Agheustia  (atonica)^  without  any  evident  disease 

-  of  tiie  tnigue. 

Genus XCIX.  Anostfaesia;  adimiantionorabolitioa 

-  of  the  sense  of  feeling.   The  specie*  from  Snnvages,^  a- 

-  dopted  by  Dr  CuUen,  are, 

I.  Anseslkcsia'h  spina  bi64n* 
.  2.  Annthesia  ^ethorica. 

3.  Aucstbesia  nascaBtium. 

4.  AniBstbesia  mehuibbolica. 

Order  IL  Dtsor£xia  j  error  or  defect  of  appetite. 
Sect.  1.  Appetittu 

Genus  C.  Bulimia}  a  desin  for  Ibod  in  greater 
quantities  than  can  be  digested. 
Hie  idiopathic  species  are, 

I.  Bulimia  (Ae/tiuonum),  an  unusual  appetite  for  foodf 
without  any  disease' of  the  stomach. 

3,  BnCima  (jyiscqpofij),  a  ficeqnent  desire  of  meat, 
on  Mcnint  of  a^aoMBtion  of  hunger  thmtemng 

^  3.  Bnlinua  {emetiea^y  an  appetite  for  a  great  qnan- 
titf  of  meat,  wldoh  is  thnvm  up  iwmwlintrly  after  it 
■  btaken. 


CINE.  Practice. 

Genus  CI.  Ftdydipikt }  an  mfUfaU  Jhr  nmnal .  GcmsvI 
quantity  of  drink. 

The  polydipsia  is  almost  always  symptomatic,  and 
varies  <ml^  according  to  the  nature  of  the  disease  which  < 
■  accompanies  it. 

Genus  CII.  Pica ;  a  desire  of  swallowing  substaneco 
net  used  as  food. 

Genus  CIII.  Satyriaus  }  an  nabonoded  de^re  of  ve- 
tkerj  in  men.    The  species  are, 

X.  Satyrnsb  {Jweniiu\  an  anbotmded  desire  of 
venery,  the  body  at-tbaMunetinie  bei^  little  diaordop* 
«d. 

2.  Satyriasis  (Jurem)^  a  vehcBwiit  desire  of  veoexy 
irith  a  great  disorderof  the  body  at  tboaame  time. 

Genns  CIV.  Nyin^ibnMua  \  an  onhbusded  desite 
of  veuery  in  women.  . 
^  Varying  in  degree. 

*  Genus  CV,  Nostalpa).  a  violMit  desire  in  tbnse  iriio 
are  absent  from  their  coiqitry  of  revisiting  it. 

1.  Nostalgia  {nmpUx)^  without  any  other  disease. 

2.  Nostalgia  {comph'cata^  accompanied  vrith  other 
diseases. 

Sect.  II.  Appetttua  deJicienUt. 

Genus  CVJ.  Anoi«xn.  Want  tif  appetite^fiir^wd.' 
Always  syuptmnatie.  '  ' 

X.  Anorexia  (Awnemltf),  firam  Mme  humour  loa£ag 
tbe  stomach. 

2.  Anorexia  (ofoiSKw),  firem  the  tone  of  Uie  fibres  iif 
the  stomach  being  lost. 

Genus  CVIL  Adipsia ;  a  want  of  desire  for  drink. 
Always  a  .symptom  trf*  some  dtsease  a&cting  the  aeoso- 
~num  commune. 

Genns  CVIU.  Anapbrddi^  j  want  of  deriro  for,  or 
'  impotence  to,  venery. 

The  true  species  are, 

1.  Anaphrodisia  paralytica* 

2.  Aoa|tfirodisia  gonotriuHea. 
The  false  ones  vre, 

1.  Anaphrodisia  ll  mariscis. 
-  2.  Anaphrodisia  ab  urethrtc  vitio. 

Order  III.  Dtscinzsix.  An  impediment,  or  de- 
pravation of  motion  from  a  disorder  ch  tbe  wgans. 

Genus  CIX*  AjAonia  j  a  total  sup^reauM  of  voco 
widiont  coma  or  syncope.   Hie  species  are, 

:i.  Aphonia  (g»tfiirti^),  from  die  fimoes  or  glottis 
being  nrdled. 

2.  Aphonia,  ((racABadur}>  fiiMs  m  con^tesnia  of  iS» 
trachea. 

3.  Aphonia  (fMsfnea),  from  ^  nerves  <rf  tbe  larynx 

being  cuL 

Genus  CX.  Mntitas  j  a  want  of  power  to  prenooaca 
words.   Tbe  speoieo  are, 

1.  Mutitas  (ofymfea),  from  the  ta^pm  being  cut 
out  or  destroyed. 

2.  Mutitas  {atonkd^,  hum  injuries  dsne  to  tbo  nems 
of  the  ton^;ue. 

3.  Mutitas  (mtrdbriMi),  from  peoj^  ^'^^  bem  dea^ 
or  tbe  hearu^heing  desfarayed  didring  dikuood. 

Genus  C^.  Faraphoiia}  a  d^iwved  ■oimd  of  Aa 
voioe<   The  species  are, 

I.  Paraphtmia  QmdmMs),  in  wfaiob,  absot  An  timft 
of  puberty,  the  voteo  from  hsMy  aoote  nndmert,  bo* 
comes  nuce  grave 

&  nw^pbsnia 
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Geaenl       2'  Fftni^MDia  (roueo)/ia  vliici],  by  reason  of  the 
Amnge-  dryness  or  Saccid  tumor  of  the  fauces,  tlie  voice  be- 
wKot  of   comes  rot^  and  hoarse. 
^IMfMTt.  ^        Para|rfionia  (resonms)^  in  which^  by  reason  of  an 
'       oMtmctioo  in  the  nSstrils,  the  Toice  becomes  hoane, 
iritli  a  sound  hissing  through  the  nostrils. 

4.  Paraphonia  (jiahtina)^  in  which,  on  accnnat  of 
a  defect  or  division  of  the  uVnla,  fm  the  most  part  with 
a  hare-lip,  the  i^ce  becomes  obscure,  hoarse,  and  nn- 
pleasmt. 

5.  Paraphonia  (cAm^ctm),  in  vhioh  the  voice  is 
(Ranged  to  one  acute,  shrill,  and  small. 

6.  Paraphonia  (cofmAMB),  in  which,  from  a  lelaxa* 
tion  of  the  velum  palati  and  glottis,  a  sound  is  produced 
during  inspiration. 

Genus  CXII.  PseHismus }  a  d^ect  ill  the  articula- 
tion of  words.    The  species  arr, 

1.  Psellismns  (^^sttans)^  in  which  the  words,  espe- 
cially the  &Bt  oneA  of  a  di^coorse,  are  not  easily  pro- 
nounced, and  not  without  a  fieqnent  rqMtition'  of  the 
first  syllable. 

2.  P9ellismas  (rt'ff^^nt),  in  which  the  sound  of  the. 
letter  R  is  always  aspirated^  and,  as  it  were,  doubled. 

3.  Psellismus  (AiAnw),  in  which  the  sound  of  the 
letter  L  beoooMS  more  liquid,  or  »  pronounced  in- 
stead of  R. 

4.  Fkrilisnn*  (emolKen*);  in  which^tiie  hard  letters' 
tfe  changed  itatoue  softer  ones,  and  thus  the  letter  8 
is  much  used. 

5.  Pseltismtts  {MBiftien9)j  in  which,  by  reason  of 
the  tongue  being  large,  mr  swelled,  the  labial  tetters  are 
better  beard,  and  often  pronounced  instead  of  others. 

6.  Pselltsmus  (acAe^);  in  which  the  lal^ial  letters 
cannot  be  iHononnced  at  alt,  or  with  difficulty. 

y.  PselUsmus' (Aj^oifomafi/m),  in  which,  on  account 
of  the  division  of  the  palate,  the  gutturalletten  are  lesa- 
perfectiy  pronounced. 

Genus  CXIII.  Strabismus  j  the  optic  axes  of  the 
eyes  not  convening.    The  species  are, 

X.  Strabismus  (^AaiituiUu),  fnm  a  bad  eutom  of 
wing  mily  one  eye. 

Stndunmis  (eonmeibt*\  from  the  greater  debility 
or  mobility  nf  one  eye  above  the  other  j  «o  that  beth 
eyes  cannot  be  conveniently  used. 

3. -Strabismus  (heeetsdrius)^  from  a  chaugt;  in  the 
situation  or  shape  of  the  parts  of  the  eye. 

Genus  CXIV.  Dysphagia }  impeded  deglutition, - 
without  pblefimasia  or  the  respiration  being  affected. 

Genus  CXV.  Contractura ;  a  long-cootinaed  and 
rigid  contraction  of  one  oi<  more  Umte.  The  species 
are, 

I  Contractura  {primaria)^  from  the  mnaeki  becom* 
ing  contracted  and  rigid. 

a.  From  the  muscles  becoming  rigid'by  mflammation* 

b.  From  musdes  heeoming  rigid  by  spasm. 

c,  Fran  miades  ooatencted  nason  of  their  jutft- 
gooists- hairing  become  paralytic. 

d,  Fronkdnadea  coittraetcd  by  an- irritating  acri- 
mmy. 

2.  ContraetnfB  {articularui),  from  stiff  joints. 

Order  IV.  AP9CEKOSES.i  A  flux  either  of  blood  or 
some  other  humour  flowing  more  plentifully  than  usual, 
without  pyrexia,  or  an  increased  impnlse  M  fluids* 

Genus  CXVI»  Profasio ;  a  flux  of  Uood. 
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Genus  CXVII.  Ephidnus  j  a  preternatural  evacua-  General 

tion  of  sweat.  Arreage- 
symptomatic  epbidrosea  vary  according  to  the  nature 


of  the  diseases  which  they  accompany,  tlw  difieient  na-  P^'^^, 
tore  of  the  sweat  itself,  and  sometimes  the  difocnt 
parts  of  the  body  which  sweat  most. 

QennsCXVin.  Epiphwa;  a  flux  of  the  lachrymal 
hnmour. 

Genus  CXIX.  Ftyaliamns  y  a  flux  of  saliva. 
Genus  CXX.  Enuresis  }  an  involuntary  flux  of  urine ' 
without  pain.    The  species  are, 

1.  Enuresis  {atonica),  aAer  diseases  injuring  the. 
sphincter  of  the  bladder. 

2.  Enuresis  (im'Ca^a),  from  a  oompression  m  irrita- 
tion of  the  bladder. 

Genus  CXXI.  Gonorrhcea  j  a  preternatural  flux  of 
humour  from  the  urethra  in  men,  with  or  without  a 
desire  of  vcnery.    The  species  are, 

1.  Gonorrhoea  Owro),  in  which,  without  any  im- 
pure venery  having  preceded,  a  fluid  resembling  pus, 
without  dysnria  or  propensity  to  veuery,  flows  from  the 
iirethra. 

2.  .  Gonnrrfacea  {impttra)^  in  which,  after  impure 
venery,  a  mucens  humoin-  flows  from  the  urethra  with  . 
dysuria.    The  consequence  of  this  is, 

Gonorrhoea  (murora),  in  which,  afUr  an  iropnie 
goaorrfaoca,  a  mucous  humour  flows  from  diii  -urethnk  ' 
with  little  or  no  dysuria. 

3.  Gonorrhoea  (/ororunt'),  in  which  an  humour  for 
the  most  part  pellucid,,  without  any  erection  of  the 
penis,  but  witii  a  propensity  to  venery,  flows  from  the 
urethra  while  the  person  is  awake. 

4.  Gonoirhoea  ^donn{ent{um\  in  which  the  semual 
liquor  is  thrown  ont,  with  erection  and  desire  of  vene- 
ry, in  Aose  lAn  an.  asleep  and  Bave  lascivious  dreams. 

Ofder  V.  Epischkbes  }  suppressions  of  evacuations. 

Genus  CXXII.  Obstipatio ;  the  stools  either  sup- 
pressed, or  slower  than  usual.    The  species  are, 

X.  Obstipatio  {dehdUum^  in.laXf  weak,  and  for  the 
most  part  dyspeptic  persons. 

2.  Obstipatio  (rigiA)rum\  in  people  whose  fibres  are 
rigid,  and  frequently  of  an  hypochondriac  disposition. 

^.  Obstipatio  (oo8tructorum)y  with  symptoms  of  the 
coltca,  ist,  2d,  4th,  and  7tfa,  above-mentioned. 

Genus  CXXIII.  Ischuria ;  an  absolute  suppression 
of  urine.    The  species  are, 

1 .  Ischuria  {renalis\  coming  af^r  a  disease  of  the 
kidneys,  wjfeh-patn,  or  troublesome  sense  of  weight  in' 
the  region  of  the  kidneys,  and  without  any  swellmg  of 
the  hypogastrium,  or  desire  of  making  water. 

2.  Ischuria  (ur^/^rToo),  coming  after  a  disease  of  the 
kidneys,  with  a  sense  of  pain  or  uneasiness  in  sooie  part 
of  the'  ureter,  and  wi^oot  any  tumour  of  the  hypogi^ 
atrium,  -  or  desire  of  making  water. 

3.  Ischuria  (^veskalts),  with  a  swelling  of  the  hypo- 
gastrium, pain  «t  the'  neck  of  tiie  Uadder,  and  a  fre- 
quent stimiAis  to  make  water.- 

4.  Ischuria  (wrvcAmAv),  with-  k  swelling  of  the  hjpo- 
gastrium,  frequent  stimuhis  to  make  water^  and  pam  in  . 
some  part  of  the  urethra.  - 

All  these  species  are  subdivided  into  many  varieties, 
acGwding  to  their  ^flercnt  causes. 

Gcinus  CXXIV.  Dysuria;  apainful,  and  somehow 
impeded  eBiBBiflii.oC«tiii».  Tlie  spe^  are, 

Dwuift  . 

Digitized  by  VjOOglC 


M  E  D  I  C  I  N  E. 


24.0 

iienerul      ],  I^okU  (ardtWi)^  With  heat  of  nriiie,  wiUwiit,aDy 
^■^""EJ-  mauifefttdiMnlcr  of  the  bladder, 

w  y  I  ->  from  the  other  parts  to  the  bladder. 

^.  Dysuria  {compremotna),  frran.  the  neighboiiriiig 
parts  pressing  upon  the  Ifladder. 

4.  Dysuiia  (^phiogistica),  from  nn  inflanmatioa  of 
The  neiglibouring  p:^. 

5.  Dysuria  (ifTtVafa), -with  signs  of  a  stone  in  the 
bladder. 

'  '6.  Dysaria  (muaaa),  >vith  a  n^ioua  excsction  pf 
mucus.  ' 

Gemis  CXXV.  B^spcnitatismus  ^  a  slo\r,.impccli*d, 
and  insufficient  emisaion  of-  semen  in  the  venereal  act. 
"  The  spedes  are, 

1.  Uyspermatismus  (urrfAro/u),  from  diseases  of  the 
urethra. 

2.  Dyspermatismus  (nedbsttOt  £nnn  knota^  the  cor- 
poni  cavernosa  penis. 

-  3.  DyspermaUsmus  ( ^mepvtio^),  &om  too  ORinnr 
'an  orifice  of  the  prepuce. 

4.  Dyspennatiflraus  (mfwoiiw),  from  nmcus  in&rct- 
ing  the  urethra. 

5.  Byspermatismus  (Ajpcrfcmtrvf),  f]:om  too.stnmg 
an  erection  of  the  penis. 

6.  Dyspennatismus  {epilepticus)^  from  a  spasmodic 
epHcpsViiappeniDg  during  the  time  of  coition. 

7.  Dyspermatismus  (opnic/M/eA),-fDDm  an  imbecility 
-  of  the  parts  of  generation. 

8.  Dyspermatismus  (rejlum')^  in-^hich  there  is  no 
emission  of  semen, 'because  it  retums.from  the  uretlm 
into  the  bladder. 

Genus  C!}CXVI.  Amenorrhcea.   The  menses  either 
'flotnnf^  more  spuingty  than  usual,  orjiot  at  all,  at  their 
nsital  time,  witiiout  pregnancy.   The  roecies  axe, 

X.  Amenorrfaoea  (rfmrnrnMiu),  In  those  arrived  at 
puberty,  in  whom,  after  the  usual  time,  the  mrases^ve 
not  yet, made  their  appearance,  and  many  different  mor- 
bid ifHectionS  have  ti^en  place. 

2.  Amenorrhoea  ( svppressioius) ,  in  adults,  in  whom 
the  menses  whidi  had  already  begun  to.. flow  are  sup- 

:  pressed.. 

3.  Amenorrhoea  {difficilts)^  in  which  th^  i^eoK*  flow 
sparingly,  and  with  difficulty. 

Order  VI.  TuMORESj  an  .increased  magnitude  of 
-any  part  without  phlogosis. 
.  ^^nus  CXXV II.  Aneurisma }  a  soft  tumor,  widi 
pulsation,  above  an  artery. 

Genus  CXXVIII.  Varix}  a  sioft  tumour,  wifliout  pul- 
sation, above  a  vein. 

Genus  CXXIX.  Ecchymana  j  a  diffused,  littfe  jnni- 
nent,  and  livid  tumour. 

Genua  CXXX.  Schirrus  ;  an  hard  .tumour  of  some 
part,  generally  of  a  ^and,  without  pain^  and  difficultly 
brought,  to  suppuration. 

'  Genus  CXXXI.  Cancer  j  a  painful  tumor  of  ^a 
schirrous  nature,  and  degenerating  into  an  ill  condi- 
tioned ulcer. 

.Genus  CXXXU.  Bubo  }  a  ■sopparating  tumor  .of 
a  conglobate  gland. 

Goitu  CXXXIIL  Sarcoma}  .a soft  swelling,  without 
^in. 

Genns  CX^XIV.  Verraca;  a  harden  scabrous  svr6I- 
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Gnius  CXXXV.  Chums-,  a  baxd,  lamiellat^  thick-  .Gcacnl 
nesa  of  the  skin.  Amagc- 
Genus  CXXXVI.  Lopia.  .  jtmoveajile,  soft  tomor  "»Btof 
J>elow4be  skin,  without  pain.  .Piicwef. 

Gearas  CXXXVII.  GangliflS.   A  W  momahki  ' 
swelling,  adhering  to  a  tendon. 

Oertxa  CXXXVIU.  Hydatis.^  a^ariaoalar.Tc^e 
filled  with  aqueous  humour. 

Genus  CXXXIX.  Hydarthrus}  a  most  painful-Bwell- 
ing  of  the  joints,  chiefly  of  the  knee,  at  first  scarce  ele- 
.vated,  of  the  sanw  ct^mr  with  the  skin,  diminishing 
the  mobility. 

.XlSenus  CXL.  £xostons3.abavdti»uff.adhaiDg<toa 

Jbone. 

Order  VII.  Ectofije;  tiuaora  oceasioo^d  l^tho  re- 
moval of  some  part  out  of  its  proper  situation. 

Genns  CXIJ.  Hernia }  an  ectopia  vS.  a  soft  put  as 
yet  coToxd  with  the.skin  and  otjier  integuments. 

Genua  CXLIL  Prolapsus^  a  bam  «cti^  of  some 
soft  part. 

.  Genus  CXLIIL  l4ixatio  }.  the  removal  of  a  bone 
from  it£i.j>Uce.in  the  joints. 

Order  VIII.  J)iaI'YSCs.  A  solution  of  continuity:; 
manifest  to  the  sight  or  touch. 

.  Gtnus  CXLIV.  Vidnus ;  »  xecentjmd  bloody  .aola- 
tion  of  the  imity  of  some  sqft  p^rt  by  the  .metioD  ■«  wtme 
hard  body. 

Genus  CXLV.  Ulcps.  .  A  pmolent  «r  iduvoos  sc^ 
.lution  of -a  soft  part. 

.GenoaCXLVI.  Herpes;  at^^reatnomber -of phlye- 
rtease;  or  small  AiLccri!,  gathenijg  in  clusters,  crc^ing, 
and  obstinate. ' 

..Genns  CXLVU.  Tine%}  small  uloen  among  the 
.jmta  of  the  hair  of  the  headr  P<^"'^£  out  a  floid-wfakh 
changes  to  a  white  friable  scurf. 
■  Genns  CXI' VIIL  Psora,   li^y  pustales  and  little 
ulcers  of  an  iQ^ectioas  Jiatm»,  (Jiiefly.  infecting  tbe 
-Jiaods. 

Genus  CXLIX.  Fxactnra ;  bones  broken  into  la^ 
..irwmenta. 

.Genus  CI'.  JCaricp.;,  an  nlcetation  of  a  bone. 

vHavimo  <hus  presented  .to  .our  jeadenfDr  Cullen*s 
general  systematic  view  of  all  the  diseases  to  which  the 
human  b(My-is,subjectod,.we  next.come  to  ^ve  a  more 
particular  account  of  the  more  Jmpoctaqt  aflecttfmPi 
'treating  of  them  in.  the  order  ia  which  Dv  CuUen  haa 
^arranged  them. 


.  Class  .1  -  FY  R£ZL£,  or  the  Febrile 

-Diseases* 

Order  I. :  FEBRES, 
K)r  Feters  strictly  so  called. 

JSttttvBg,  Class  JI.  ^^eg.  Glass  I..  Sagar.  .Class  SI. 
Moxbi  Febriles  Critici,  Un.  Class  IL 

Sect.  I.  INTEKMITTENTS. 

ItttermiUente*  of  many  authors ;  Sauv,  Qaos  II.  Or^ 
^er  m.  Xtn.  Class  II.  Order  II.  Tor.  Oass  I.  Order  I. 
S-t^.  Class  XU.  Order  m. 
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F«bf«s.      Tlie  rettutteHtes  of  otlurrs,  Sauv,  Class  II.  Order  II> 

 Sag,  Class  XU.  Order  II, 

Kxacerliaotea,  Lin,  Class  II.  Order  III. 
Contiouse,  V(^,  Class  I.  Order  II. 

Genus  I.  TERTIANA  ;  the  Tertian  Fevzr. 

(TtY-^/a/ui,  Sauv.  G.  88.  Liu,  l6.  Uoffm.  Sulil. 
Clegbom.  Senac.) 

The  Genuine  Tertiav. 

X  z6      .  (Tertiana  leg!  tima,  Senert.  Hoffm,  Cleg/iorn,  Minorc. 
$at/v.  Sp.  L) 

.  I.  Descriptvm.  Tliis  disease,  in  its  most  regular 
form,  cmsists  of  repeated  paroxysma,  returning  every 
second  day,  the  patient  during  the  intennetliate  period 
cnjoyiDg  apparently  a  state  of  good  health.  This  is  the 
nost  conunon  fomn  of  ague,  as  it  is  commoDly  called  in 
.  Britain.  Each  paroxysm  consists  of  three  parts,  the 
cfdd,  the  hot,  aod  the  sweating  stages.  The  paroxysm 
comnuHiIy  begins  with  a  remarkable  shiveriog,  increas- 
ing frequently  to  a  convulsive  shaking  of  the  limbs. 
Hie  extremities  are  always  cold,  sometimes  remarkably 
so.  The  cold  for  the  moat  part  is  first  perceived  about 
the  lumbar  regions,  from  thence  ascending  along  the 
spine  ii  turns  towards  the  pit  of  the  stomach.  Some- 
ttmes  it  begins  ia  the  first  joint  of  the  fingers  and  tip  of 
the  nose.  Sometimes  it  attacks  only  a  particular  part 
of  the  body,  as  one  of  the  arms,  the  side  of  the  bead, 
&c  This  cold  is  often  ^ceded  1^  a  heavy  and  sleepy 
torpor,  languor,  and  lassitude,  which  we  are  partly  to 
ascribe  to  real  weakness  and  partly  to  mere  lanipur. 
To  these  symptonis  mcoeed  yawniog  and  stretdiing } 
after  which  the  cold  comes  on  as  above  described,  not 
unfrequently  with  a  pain  of  the  back,  and  a  trouble- 
jiome  sensation  of  tension  in  the  precordia  aod  hypo- 
chondria. To  this  succeed  nausea  and  vomiting :  and 
the  more  genuine  the  ^sease,  the  more  certainly  does 
the  voniting  come  on }  by  which  a  ^;reat  deal  of  tough 
mucous  matter,  and  sometimes  biliona  stuff  or  indi- 
jjnested  food,  is  evacuated  during  the  first  paroxysm. 
In  some  there  is  only  a  riolent  straining  to  vomit, 
without  bringing  up  any  thing}  sometimes,  instead  of 
these  sjrmptoms,  a  diarrhoea  occurs,  and  this  chiefly 
in  weak,  ^legmatic,  and  aged  people,  mr  where  ap  in- 
digested nmeonssalHirrahasIongTenuunedlntheprinue 
vise. 

When  these  symptoms  have  continued  for  an  hour 
or  two,  the  cold  begins  to  go  off',  and  is  succeeded  by 
a  lassitude,  languor,  and  flaccidity  of  the  whole  body, 
but  chiefly  in  the  Umbs,  with  an  uneasy  sOTeness  as  if 
the  parts  had  been  bruised ;  excepting  in  those  cases 
whwe  the  nausea  continnes  for  a  longer  time.  After 
this  languor,  a  beat  comes  on,  the  increase  of  which  is 
generally  slow,  but  sometimes  otherwise,  with  pain  of 
the  head,  thirst,  and  bitterness  in  the  mouth.  The 
pulse  is  quick  and  unequal^  sometimes  beating  130 
strdua  in  a  minute.  As  soon  as  this  heat  has  abat- 
ed, a  little  moisture  or  sweat  is  observed  to  break 
fiwth  }  not  always  indeed  in  the  first,  but  always  in  the 
succeeding  paroxysms,  and  the  urine  lets  fall  a  quan- 
tity of  lateritious  sediment.  The  whole  paroxysm  is 
seldom  over  in  less  than  six  hours,  more  frequent- 
ly eight,  and  in  violent  cases  it  extends  to  1  a  hours  j 
but  that  which  exceeds  1 2  hours  is  to  be  reckoned  a 
Mtorious  kind,  and  approaching  to  the  natnre  of  conti- 
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nued  fevers.  AJl  these  symptoms,  however,  arc  repeat-  TertiaBa. 
ed  every  second  day,  in  such  a  manner  that  the  patient  Wi^y  imJ 
is  quite  free  from  fever  for  at  least  24  hours;  The  pa- 
roxysms return  much  about  the  same  time,  diougU 
sometimes  a  little  sooner  or  later. 

2.  Catue*  o/*  Mw  ^sease  and  persons  tuhjcct  to  if. 
The  genuine  tertian  attacks  men  rather  than  women, 
young  people  rather  than  old :  the  latter  being  more 
subject  to  anomalous  tertians.  It  likewise  seizes  tbe 
lusty  and  active,  rather  than  the  lazy  and  indolent. 
Those,  however,  who  are  apt  to  nauseate  their  meat 
&11  easily  into  a  tertian  fever.  The  cause,  according 
to  X>r  CuUen,  is  the  miasma  of  marshes,  and  that 
only.  Other  [^ysiicianB  have  taken  in  many  more 
causes,  almost  every  thing  indeed  which  debilitates 
the  body  :  but  the  Doctor  deuies  that  any  of  these, 
though  they  may  dispose  the  body  for  receiviog  tbe 
disease,  or  may  augment  it,  can  by  any  means  produce 
it  without  the  concurrence  of  the  marsh  miasma ,  and 
it  cannot  be  denied,  that  it  is  a  disease  almost  pe- 
culiar to  marshy  situations.  Thus  we  find  it  very  fre- 
quent in  the  fenny  counties  of  Britain,  although  in 
other  parts  of  this  island  it  may  be  considered  as  a  very 
rare  disease ;  nay,  in  many  it  may  perhaps  be  said  that 
it  never  occurs.  And  it  is  also  well  known  that  inter-' 
mittents  have  almost  entirely  disappeared  in  many  parts 
of  Britain,  in  which  they  were  very  common  before  the 
marshes  of  these  places  were  drained. 
.  3.  Pn^notis.  The  genuine  simple  tertian,  unless 
improper  medicines  be  administered,  is  ^nerally  very 
easily  cured  j  nay,  the  vulgar  reckon  it  of  such  a  salu- 
tary nature,  that  after  it  they  imagine,  a  person  he- 
comes  more  strong  and  healthy  than  before.  Hippo- 
crates has  observed,  that  these  fevers  terminate  of 
their  own  accord  after  seven  or  nine  paroxysms. 
Juocker  tells  us,  that  it  frequently  terminates  before 
the  seventh  paroxysm,  but  rarely  before  the  fourth. 
He  also  denies  that  any  thio^  critical  is  to  be  observed 
in  its  goiqg  off;  but  in  this  he  differs  ftvm  Vogel, 
who  tells  us,  that  the  urine,  for  some  days  after  tlie 
fever  is  quitegone  off,  appears  slimy,  and  lets  fall  much 
sediment,  llae  lattiur  also  informs  us,  that  besides  the 
common  crisis  by  sweat  and  urine,  tbe  tertian  hath  one 
peculiar  to  itelf,  namely,  dry  scabby  ulccis  breaking 
out  npon  the  lips,  Hiese  sometimes  appear  about  the 
third  or  fiiartapmnn^m;  and  then  we  may  venture 
to  foretel  that  the  disease  will  go  off  ^ontaneously 
after  the  seventh.  But  though  the  disease  be  n^er 
dangerous,  in  cold  climates,  at  least,  when  property 
treated  j  yet  the  improper  use  of  hot  and  stimulating 
medicines  may  change  it  into  a  continued  fever,  more 
or  less  dangerous  according  .  to  the  quantity  of  medi- 
cines taken  and  the  constitution  of  tbe  patient;  in 
which  case  the  prognosis  must  be  regulated  by  the  par- 
ticular symptoms  which  occur.  In  warm  climates, 
however,  the  tertian  fever  may  he  considered  as  4 
much  more  alarming  disease;  and  unless  the  most 
powerful  remedies  be  employed,  the  paUent  is  in  dan- 
ger of  falling  a  victim  to  every  paroxysm. 

A  variety  of  theories  have  been  proposed  for  ex- 
plaining the  phenomena  of  this  affection  ;  but  we  may 
assert,  that  every  thing  hitherto  said  upon  tbe  sub- 
ject is  highly  unsatisfactory,  for  although  .it  be  now 
almost  universally  admitted,  that  this  iever  docs  arise 
from  the  effluvia  of  nwrshes,  yet  in  what  manner  the 
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FBbrei.  action  of  those  efflavU  mdueo  fever,  And  paTticuIarlj 
'  '■■((■■'^wby  this  fever  retoms  in  regalar  paroxYsms,  we  ques- 
tions with  renrd  to  which  we  are  still  totally  in  the 
4ark.  Dr  Cidlen,  with  mach  -ingenuity^  attempted 
to  prove,  that  the  remote  causes  of  this,  as  well  as  of 
other  fevers,  operate  by  iodacing  a  state  of  debility  ; 
tint  this  debility  gives  rise  to  spasm,  which  induces  in- 
creased action,  from  which  the  pbenomena  are  to  be  ex- 
plained. But  this  theory  is  Hable  to  no  less  numeroos 
and  unsurmosutable  objections  than  the  exploded  hypo- 
theses which  had  before  been  proposed  by  others.  For 
it  ii  an  nndeniable  troth,  that  debility  often  exists,  even 
to  the  highest  imaginable  degree,  without  any  fever ; 
Day,  that  when  fever  has  taken  place,  the  debility  is 
eftcn  mach  greater  after  it  is  entirely  gone  than  at- 
any  period  during  its  course.  When  spasm  and  tn- 
ereased  action  do  t^e  place,  we  have  do  reason  to  view 
them  in  any  other  light  than  merely  as  symptoms  of 
the  disease  ;  and  while  they  are  often  absent  in  this 
affection,  tbey  frequently  occur  in  others  where  the 
sickness,  anxiety,  and  other  characterixing  symptoms 
of  fever  are  entirely  alnent :  and,  upon  the  whole,  a 
probable  or  rational  theory  of  intermittents,  as  well  as 
of  other  fevers,  still  remains  to  he  discovered. 

Cure.  Tbe  treatment  of  all  genuine  intermittenfs, 
whether  tertianSj  quotidians,  or  quartans,  being  almost 
precisely  the  same,  the  general  method  of  coie  appli- 
cable to  all'  of  them  may  be  here  given,  to  whidi  it 
will  be  easy  to  refer  when  we  come  to  describe  die 
•thers. 

In  treating  intermittent  fevers,  physicians  have  formed 
*  indications  of  core  according  tt)  their  different  theories. 
The  followers  of  Boerhaave,  Stabl,  &c.  who  imagined 
that  the  disease  proceeded  from  a  lentor  or  other  dis- 
orders in  the  blood,  atwap  thought  it  necessary  to  cor- 
rect and  evacuate  these  peccant  humours  by  emetics  and 
purntives,  before  they  attempted  to  stop  the  disease  by 
the  Peruvian  bark  or  any  other  medicine.  Cinchona 
indeed,  among  some,  seems  to  be  held  in  very  little  esti- 
mation :  since  Vogel  affirms,  that  this  medicine,  instead 
of  deserving  to  have  the  pn^erenee  of  all  other  febri- 
fuge medicmes,  ought  radier  to  be  ranked  among  the 
lowest  of  die  whole ;  and  for  this  reason  he  ascribes  the 
cares,  sud  to  be  obtained  by  the  use  of  the  Ferarian 
bark,  entirely  to  nature. 

According  to  Cullen,  the  indications  of  cure  in 
intermitting  fevers  may  be  reduced  to  th.e  following : 

1.  In  tbe  time  of  intermisrion,  to  prevent  tbe  retam 
•f  the  paroxysms. 

2.  In  the  time  of  paroxysms,  to  conduct  these  in  such 
%  manner  as  to  obtam  a  mial  solution  of  the  disease. 

3.  To  take  off  certain  circnnutances  which  might 
prevent  tbe  fiilfilling  of  die  two  first  indications. 

The  first  indication  may  be  answered  in  two  ways : 
I.  By  int^asing  tbe  action  of  the  heart  and  arteries 
itome  time  befoiv  the  period  of  accession,  and  support- 
ing that  increased  acUon  till  the  period  of  aticession  be 
ever,  and  thns  preventing  tbe  recurrence  of  that  atony 
and  sj»asm  of  the  extreme  vesevis,  which  he  thinks  give 
occasion  to  the  recurrence  of  paroxysms.  2.  By  sup^ 
porting  the  tone  of  the  vessels,  and  Uiereby  preventing 
-  atony  and  tbe  consequent  spasm,  without  increasing 
the  action  of  the  heart  and  arteries,  the  rcconrence  of 
|aroxysms  may  be  j^viftoted. 

The  action  of  the  heart  and  arteries  may  be  increaa* 
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ed,  s.  By  various  stimulant  remedies  intmally  given  Tcrtkum. 
w  externally  applied,  and  xYat  without  exciting  sweat.  *  — 
a.  By  the  same  reinedies,  or  by  others,  managed  in 
such  a  manner  as  to  excite  sweating,  and  to  support  that 
sweating  till  the  peru>d  of  accession  be  for  some  time 
past.  3.  By  emetics,  snpporting,  for  the  same  time  tbe 
tone  and  action  of  the  extreme  vessels. 

The  tone  of  the  extreme  vessels  may  be  sn^orted 
without  increasing  tbe  action  of  the  heart  and  arteries, 
by  various  tonic  medicines}  as,  i.  Astringents  alone. 
t.  Bitters  alone.  3.  Astrin^ts  and  bittcs«  comoined. 
4.  Astringents  and  aromatics  conjoined.  5.  C^ain 
metallic  tonics  \  and,  6.  Opiates.  A  good  deal  of  ex- 
ercise, and  as  full  a  diet  as  the  condition  of  the  patient's 
appetite  and  digestion  albw,  will  be  proper  daring  the 
time  of  intermission,  and  may  be  considered  as  belonging 
to  this  bead.  Although  many  particolars  in  tliis  plan  of 
cuhi  are  deduced  from  Dr  Collen*s  dieory,  yet  there 
can  be  no  doubt  that  the  object  cbiefly  to  be  aimed  at 
n  to  employ  such  remedies  daring  the  intermissions  as 
will  prevent  a  recurrence  of  the  paroxysm.  Of  all  tbe 
remedies  hitherto  employed  with  this  intenticHi,  tbe  most 
celebrated,  perhaps  the  most  certainly  effectual,  is  the 
Peruvian  bark ;  or,  to  speak  more  properly,  tbe  bark  of 
die  CtTtchana  officinalis  of  Linnaeus.  But  it  must  be 
observed,  that  good  effects  are  only  to  he  expected  from 
this  medicine  when  em|diiyed  in  substance  and  in  large 
quantity  j  and  for  its  use  tbe  feUowii^  rules  or  obsnwi 
vations  have  been  given : 

X.  Tbe  cinchona  mar  with  safety  be  employed  at  any 
period  of  intermitting  fevers,  providing  that  at  tbe  same 
time  there  be  neither  a  phlogistic  diathesis  prevuliag 
in  the  system,  nor  any  coosideralde  or  fixed  congestion 
present  in  the  abdominal  viscera. 

2.  Tbe  proper  time  for  exhibiting  the  cinchona  io' 
intermittent  fevers  is  during  tbe  time  of  intermission, 
and  it  is  to  be  alntained  from  in  the  time  of  paroxysms. 

3.  In  tbe  case  of  genuine  iotermitt«its,  while  a  dno 
quantity  of  cinchona  is  employed,  the  exhibition  of  it 
oaght  to  be  brought  as  Sear  to  the  time  of  aeoesstm  as. 
the  condition  of  the  patient*s  stomach  will  allow. 

4.  In  fldl  cases  of  intermittents,  it  is  not  mfficient  that 
the  recurrence  of  paroxysms  be  stopped  for  once  by  the 
nse  of  the  cinchona ;  a  relapse  is  commonly  to  be  ex- 
pected, and  should  be  prevented  by  the  exhUiition  of 
the  ciuchona  repeated  at  proper  intervals. 

Tbe  advantage  of  administering  tbe  medicine  as  eariy 
as  possible,  was  fully  ascertained  by  Dr  Lind  in  the  years 
1765, 1766,  and  1767,  during  an  uncommon  prevalence 
of  intermittents.  When  the  disease  was  stopped  by  the 
cinchona  immediately  after  tbe  first  or  second  fit,  which 
was  the  case  with  200  of  the  Doctor's  patients  as  well' 
as  himseU^  neither  a  jaundice  nor  dropsy  ensued }  wbevo- 
as,  iriien  the  cinchona  could  not  be  administered,  on 
account  oT  tbe  imperfect  intermission  of  the  fever,  or 
when  die  patient  had  neglected  to  take  it,  either  a 
dropsy,  jaundice,  or  constant  headach,  were  the  certain- 
consequences,  and  the  violence  of  the  disease  was  in 
proportion  to  the  number  of  the  preceding  fits,  or  to 
the  continnance  of  the  fever.  By  every  paroxysm  the 
dropsical  swellings  were  visibly  increased,  and  the  co- 
lour of  the  skin  rendered  of  a  deeper  y^low.  When 
the  fever  continned  a  few  days  without  intermission,  the 
belly  and  legs  generally  swelled  }  a  vudent  headach, 
likewise,  and  rott^  fine:  dip'  most  part  dtsticssed  the 
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Pekm.  pAttimt ;  w  Uiftt  Mne,  eren  ^ker  tbe  fever  lud  left 
'  '■  V  '  ^xhcm,  wen  not  aUe  to  walk  across  that  chamber  ibc 
a  fartni^  or  tliree  weeks.  When  the  returns  of  the 
ferer  were  regular  and  even,  but  sli^t,foiir  or  five  fits 
of  a  simple  tertian  were  aometimefi  followed  by  the 
most  dangeroos  symptoois  ;  especiaUj  in  the  jear  1765, 
iriien  these  Covers  raged  with  the  greatest  Tiolence.  If, 
as  frequently  happened,  a  dropsical  patient  relapsed  in- 
to die  mtanaittent,  there  was  an  alMolnts  necessity  for 
pnttinff  an  ■"ffwt^^"**  stop  to  it  by  the  cinchona}  and  in 
upwarasof  70  sudi  patients,  Dr  Lind  observed  the  most 
beneficial  cSects  to  accrue  from  this  practice.  Without 
regard  to  a  congfa,  vr  any  other  chronic^  indispoaitiaD, 
Jw  mrdeied  it  to  be  ginn  is  lai;ge  dona. 

Cinchooa  has  been  often  oba^ved  t«  fiul  in  renwvipg 
intcrmittents,  fr«m  not  cantinnmg  the  use  of  it  for  a 
sofficient  length  of  time,  from  adnuaistering  it  in  toa 
small  a  dose,  or  from  giving  it  in  ui  tpiproper  form.  It 
was  a  ^evailing  opinion,  that  an-  ounce,  or  an  oonce 
and  a  half,  t^i^n  during  one  intermission,  was  suffi- 
cient to  ^evMit  the  return  of  amidier  paroxysm.  But 
this  is  not  always  the  case ;  fin-  a  severe  fit  'will  often 
attack  a  patient  idio  has  taken  auch  a  quantity.  When 
this  happens,  the  patient  on^t  to  persevere  during  the 
fidhnrin^  intemissions,  with  an  increase  of  the  dose,  till 
five  or  SIX  ounces  at  leart  hsre  been  taken.  The  miedi- 
nne  also  ought  not  to  he  amitted  as  soon  at  one  fit  is 
stopped,  but  should  be  continued  in  a  smaller  dose,  and 
after  longw  intervals,  for  at  least  ten  days  or  a  fbrtnij^t. 
Even  for  several  mouths  after  the  disease  is  entirely 
removed,  it  wo  old  be  advisable  to  take  a  Uttle  occasion- 
ally in  damp  weather,  or  during  an  easteriy  wind,  to 
prevent  a  relapse.  Where  the  intervals  between  the  fits 
are  diort,.  aa  in  quotidians  and  doable  tertians,  frwn  one 
to  two  drams  of  it  ought  to  be  taken  every  two  or 
three  hows. 

Tlie  iWm  in  whidi  this  medicine  is  administered  is 
of  seme  eonseqaence.  Biucihigca  and  syrops  have 
been  recommcsided  to  conceal'  the  taste  of  it ;  bat, 
from  Tafiow  experiments,  Dr  Ltnd  fi»und  nothii^ 
more  eSectual  for  this  purpose  than  small  beer  or 
milk,  especially  the  latter.  A  dram  of  bark  mixed' 
with  two  ounces  of  milk,  and  quickly  drank,  may 
easily  be  taken  by  a  person  of  the  most  delicate  taste, 
and  by  washing  the  mouth  afterwartb  with  milk,  there 
will  not  remain  the  least  flavour  of  the  bark ;  but  if 
the  mixture  be  not  drank  immediately,  the  bark  will 
inqnrt  a  bitter  taste  to  the  milk.  Hiis  medicine  is 
commonly  given  in  electoaries  or  boluses  j  but  Dr 
Littd  observes,  that  in  these  fimns  it  proves  much  less 
efficacious  than  wimi  administered  in  jule^  or  drangfata, 
wilfa  tl»e  plentMul  addition  of  wine  or  spirits*  He  has 
remarked,  that  ux  dnuns  of  powdered  baric,  given 
in  a  jalep,  consisting  of  one-n»rth  or  one-tfiird  of 
brandy,  is  as  efiectual  as  an  ounce  of  the  powder  in 
the  fimn  of  an  electuary,  and  proves  less  disagreeable 
to  the  stomach.  For  patients  unaccustomed  to  wine 
or^irits,  each  dran^t  should  be  warmed  with  ^iri- 
tus  aramonise,  or  tincL  myrrii.  by  both  of  which  the 
efficacy  t^the  bark  is  he  tmi^  increased.  Dr  Ltnd  is 
also  fiilly  convinced  tiiat  wine  or  spirits  improve  the 
vittoes  of  the  bark  mudi  nme  than  elixir  Titri<di,tinct. 
nwar.  or  such  other  nedicBiesns  have  been  reconmsad- 
ed  by  di£brent  physiGians. 

For  those  ym  nnoseatc  cindwiw  irom  » iNAknen 
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of  the  stomach  or  otLer  caise,  he  sdvises  it  to  be  Totisaa. 
given  in  clysters,  in  iriuoh  form  it  is,  he  tells  us^  as  effi-  *  -"  »  "  ' 
cacioos  as  when  taken  by  the  mouth.  For  this  purpose 
the  extract  is  most  proper  with  the  addition  of  a  sufficient 
quantity  of  the  tinf^tura  tbeluuca,  in  order  to  its  being 
longer  retained.  For  children  labouring  under  in- 
termitting fevers,  Dr  Idsd  orders  the  spine  of  the 
back  to  be  anointed,  at  the  approach  of  the  fit,  witk 
a  liniment  composed  of  equal  parts  of  tlnctura  the- 
haica  and  Unimeot.  ssipon.  which  has  often  prevent- 
ed it.  If  this  should  not  produce  the  desired  efiedt, 
he  iafinaw  ns  two  or  thne  tca-qmoidaU  of  s^rup. 
k  meooD.  given  in  the  hot  fit,  will  generally  mttigatv 
ike  symptoms.  ■  But  fisr  the  entire  rrmoval  of  the  diswue^ 
after  purging  with  magnesia  alba,  be  prescribes  a  draa 
of  the  extract,  cindunue  witfa  a  fur  drape  of  tinct  the' 
bale,  in  a  clyster,  to  be  Eepeated  every  three  hours  fiir 
a  child  of  about  a  year  dd.  When  the  stomach  is  <^ 
pressed  with  phlegm,  Uie  magnesia  frequently  occauons 
vfOniting,  which  uioutd  be  pmocrted  with  warm  water. 
The  constant  heaviness  of  die  bead  occasioned  by  those 
fevers  in  such  teider  constitutions  is  best  relieved  hf 
the  a^Uoation  of  a  blister  to  the  back. 

Cinchmia  has  also  proved  effiectnal  for  the  cure  of 
intermittents  in  diiUren,  even  when  externally  ap|diedf 
W  putting  the  powder  vi  it  into  a  qail^ed  waistcoatk 
Of  its  efficiacy  in  this  way  several  instances  arc  rehited 
by  Dr  Samnel  Fye  in  Uie  second  vtdome  of  Medi- 
cal Observations  and  Inquiries.  In  short,  so  efiectual 
was  it  fiHmd  in  removing  these  fevers  when  properly  ap- 
plied, that  of  between  four  and  five  hundred  aflucted 
with  them  in  the  year  Z765,  Dr  Liod  lost  imly  two, 
neither  of  whom  had  taken  this  medicine. 

In  all  these  cases,  a  vomit  was  administered  when- 
ever the  patient  complained  of  a  sickness  and  retching 
to  vonit,  or  was  seixpd  with  a  spontaneous  vomitii^  i 
and  cinchona  was  never  given  till  this  sickness  was 
removed,  or  a  pnrgativB  taken  to  clear  more  perfisctly 
the  whole  aHmoitary  canaL  In  those  patients  who 
were  troubled  widi  a  con^,  attended  with  a  puu 
in  the  side  afiectbg  the  tntathing,  iriien  the  pain 
was  not  relieved,  by  warm  fomentations,  the  balsa- 
mom  anodjmum,  or  by  a  blister,  Dr  Liod  gene- 
rally ordered  a  few  ounces  of  blood  to  be  taken 
away,  and  endeavoured  to  stop  the  fever  as  soon  as 
possible  by  the  administration  of  cinchona  having 
finrnd  that  every  return  of  die  fever  increased  all  such 
pains. — When  the  headach  was  •  yerj  violent,  and 
harassed  the  patient  during  the  intermissions,  the  suc- 
cess of  cinchtma  was  rendered  marc  complete  by  the 
applicatiao  of  a  Ulster  to  the  back.— A  giddiness  of 
the  head,  wUbh  is  the  sjrmptom  most  comnuaily  re- 
naining  after  even  a  sUg^  intennittiiq;  fever,  ms  ge- 
aerally  relieved  by  the  sal  C  C  and  dnchona  in  wine. 
Tlw  former  of  these  was  administered  in  the  ftdlowing 
Bumner. 

R.  Aq.  Alex.  Sin^  3^vu>  ^ 
Sal  C.  C.  3>s. 

Syr.  ft  Cort.  Anraat.  ]g.    M.  f.  jolep.  Cap. 
oocUear.  ij.  subind^. 

If  fireu  the  cimtinuance  of  the  fever  the  patient  was 
distressed  with  a  flatnlsnce,  a  distention  ofHfae  abdomen^ 
and  a  swelling  of  the  legs,  a  spoonful  o£  tinctnra  sa- 
cim,  with  the  addition  of  30  drops  of  the  qnrit.  lavend. 
oompoi.  WM  ordered  Co  be  tsJcea  ni^fat.— A 
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]!>bm.  .CMtinuuice  of  cinchona,  a  change  of  air,  and  the  cold 
'  bath,  were  often  found  ie(|niaite  to  prevent  a  relapse. 

Such  is  the  method  of  cnre  leoommended  by  this 
experienced  author,  who  has  also  discovered  the  effica- 
cy and  success  of  opium  in  intermitting  fevers.  He 
informs  us,  that  be  has  prescribed  an  opiate  to  up- 
wards of  300  patients  labouring  under  this  disease } 
and  be  observed,  that,  if  taken  during  the  intermission, 
it  had  not  the  least  effect  either  in  preventing  or  mi- 
tigating the  succeeding  paroxysm :  when  givoi  in  the 
cold  fit,  it  once  or  twice  seemed  to  remove  it ;  bat 
when  given  half  an  hour  after  the  commencement  of 
the  bot  fit,  it  generally  gave  immediate  relief.F— 
When  given  in  tbe  hot  fit,  the  effects  of  opium  an 
aa  follow :  1.  It  shortens  and  abates  the  fit ;  and 
this  with  mom  certainty  Uian  an  ounce  of  cinchona 
is  (bond  to  remove  the  disease.  2.  It  generally  g^ves  a 
ttensible  relief  to  the  head,  takes  off  t£e  burning  heat 
of  the  fever,  and  occasions  a  profiise  sweat.  This 
sweat  is  attended  with  an  agreeable  softness  of  the 
skin,  instead  of  the  burning  sensation  which  affects 
patients  sweating  in  the  hot  fit,  and  is  always  much 
more  copious  than  in  those  who  have  not  taken  opium* 
3.  It  often  produces  a  soft  and  refreshing  sleep  to  a 
patient  tortured  in  the  agonies  of  die  fever,  firom  which 
he  awakes  bathed  in  sweat,  and  in  a  great  measure  firee 
from  all  complaints. 

Or  Lind  has  always  observed,  that  the  effects  of 
opium  are  more  nni&nn  and  constant  in  intermitting 
fevers  than  in  any  other  disease,  and  are  then  more 
quick  and  obvious  than  those  of  any  other  medicine. 
An  opiate  thus  given  soon  after  the  commencement  of 
the  bot  fit,  by  abating  the  violence  and  lessening  the 
duration  of  the  fever,  preserves  the  constitution  so  en- 
tirely uninjured,  that,  since  be  used  opium  in  agues,  a 
dropsy  or  jaundice  has  seldom,  attacked  any  of  his  pa- 
tients in  those  diseases.  ATben  opium  did  not  imme- 
diately abate  the  symptoms  of  the  fever,  it  never  in- 
creased their  violence.  On  the  contrary,  most  pa- 
tlcnts  reaped  some  benefit  from  an  opiate  nven  in  the 
hot  fit,  anid  many  of  them  bore  a  la^er  dose  at  that 
time  than  they  conld  do  at  any  other.  He  assarea  as, 
that  even  a  delirium  in  the  hot  fit  is  not  increased  hy 
opium,  thouf^  opium  will  not  remove  it.  Hence  he 
thinks  it  probable,  thiU  many  symptoms  attending  these 
fevers  are  spasmodic }  but  more  especially  the  headach. 
However,  if  the  patient  be  delirions  in  the  fit,  the 
administration  of  the  opiate  ought  to  be  delayed  until 
he  recovers  bis  senses,  when  it  will  be  found  greatly  to 
relieve  the  weakness  and  faiotness  whidi  commonly  suc- 
ceed the  delirium.  Dr  Lind  is  of  ojnnien,  that  opium 
-  in  this  disease  is  the  best  preparative  fmr  cindiona ;  as  it 
Hot  only  prodoces  a  complete  intermission,  10  iriiich  case 
alone  that  remedy  can  be  safely  administered  j  but  oc- 
casions such  a  salutary  and  copious  evacuation  by  sweat, 
u  generally  to  render  a  much  less  quantity  of  cinchona 
reqi^ite.  He  commonly  jHrescribA  the  opiate  in  about 
two  ounces  of  tinctura  sacra,  when  the  patient  is  cos- 
tive, who  is  to  take  the  cinchona  immediately  after  the 
At.  By  these  means  the  paroxysm  is  shortened,  and 
ftbe  intestines  are  cleansed,  previous  to  the  admiuistra- 
tion  of  cinchona  ^  as  the  opiate  doth  not  prevent,  but 
only  somewhat  retards,  the  opera.tion  of  the  purgative. 
When  a  vomit  is  given  immediately  before  the  paroxysm, 
the  administration  of  the  opiate  should  be  postpooea  till 
the  hot  fit  be  begun. 
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In  the  administration  of  cinchona,  cave  should  he  Tnrthi 
taken  that  it  be  of  a  good  quality.  And  di&rent  f^i-  ^  y 
nioos  have  been  entertained  with  respect  to  the  dunce, 
even  n^iere  there  ts  no  reason  to  believe  that  it  has  been 
adulterated  by  the  mixture  of  other  articles.  For  a  long" 
time,  the  preference  was  given  to  snmll  quilled  pieces 
of  pale-coloured  baric  >  but  of  late  the  red  baric,  iriiich 
is  generally  in  larger  masses,  of  an  apparently  coarser 
texture,  aud  evtdoitly  of  a  more  resinous  nature,  hat 
been  highly  celebrated  by  Dr  Sannders  and  others.^ 
And  in  cases  whoe  it  does  not  disagree  with  the  sto* 
mach  or  excite  looseness,  it  is  admitted  by  the  most  ac- 
cumte  observers  to  be  more  powerftd  in  preveating  the 
return  of  intemuttents.  Whether  the  red  bazk  l«  ike 
pnduct  of  a  differait  species  of  the  cinchona,  or  he  ob- 
tained as  well  as  the  pale  qnillcdhnrk  from  die  cincbona 
officinalis,  is  not  yet  ascertained  with  sufficient  accura- 
cy. .  Cinchona  of  a  yellow  colour  has  lately  been  im-- 
ported  into  Britain  and  highly  extolled.  Its  botanici^ 
hisUnry  is  not  ascertained.  It  contains  more  bitter  ex- 
tractive matter,  and  more  tannin  and  gallic  acid,  than 
either  the  pale  or  red  but  less  gum  than  the  pale,  and 
less  resin  than  the  red.  It  seems  to  produce  the  same 
medicid  effects  in  smaller  doses.  And  it  has  sometimes 
succeeded  in  the  cure  of  intermittents  where  the  pale 
and  red  cinchona  have  before  been  em[doyed  in  vaiib 

A  speeies  of  cincfama,  distinguished  by  the  title  of 
a'TtCMta  Jamaieeruis^  has  been  discovered  in  Jamaica 
and  other  idands  in  Uie  West  Indies.  A  very  aocurate 
description  of  it  has  been  s^ven  by  Dr  Wright  of  Ja- 
maica in  the  Philosophical  Iwisactionsof  London.  He 
bark  of  this  species  also  has  been  recommended  ilk 
the  cure  of  intermittents  j  but  the  advantages  of  it 
have  not  hitherto  been  sufficiently  confirmed  by  experi* 
eace. 

The  barks  of  various  trees  readily  cultivated  iir 
Britain,  particularly  different  species  of  the  salix,  the 
pmnns,  the  fraxinus,  and  the  quercus,  have  by  some 
been  represented  as  no  less  efficacious  than  the  cincho- 
na. But  we  may  sa&ly  venture  to  assert,  that  although 
wver^  of  them  may  possess  some  power  in  storing  in- 
termittents, yet  that  none  hitherto  tried  can  he  consi- 
dered as  in  any  degree  approaching  to  the  cindmia  in 
point  of  efficacy. 

But  although  the  Peruvian  bark  be  the  best  cnre 
for  intermittents  hitherto  discovered,  yet  while  it  caa 
by  no  means  be  represented  as  the  only  cure,  it  is  very 
certain  that  other  remedies  have  in  different  cases  suc- 
ceeded after  the  cinchona  has  failed.  Cures  have  of- 
ten been  obtained  by  the  use  of  different  aromatics, 
hitters,  and  astringents.  Many  articles  from  the  mi- 
neral kingdmn  also  have  been  employed  with  advan- 
tage. And  intenuittents  have  unquestionably  been  in 
certain  cases  stopped  by  di&rent  preparations  of  inm, 
zinc,  temper,  k»d,  and  mercuiy.  But  of  all  the  ar- 
ticles of  this  nature,  arsenic  of  fste  has  been  the  most 
celebnted.  Arsenic  is  on  good  grounds  conjectured 
to  he  the  basis  of  an  article  much  onployed  in  the 
cure  of  intermittents  in  some  of  the  countries  where 
they  are  most  prevalent,  and  sold  under  the  title  of. 
the  tasteUsa  ague  drop.  The  great  success  attending 
the  use  of  this  article,  led  Dr  Fowler,  an  ingenious  phy- 
sician of  Sta^rd,  to  examine  it  with  particular  att^- 
tion.  And  in  a  treatise  which  he  has  lately  published* 
entitled  Medical  Reports  on  the  effects  of  arsenic  in  the 
cnre  of  agnes,  he  has  given  a  formula  for^n  arsenioal 
Digitized  by  VjO^>^^ 
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VietMca.  solution,  wliich  lie  bu  tomi  vtry  sticcesaful  in  affee- 
'  ''tiwMof  this  kiod,  and  which  is  probably  very  nearly 

the  same  with  die  tasteless  ague  drop.  Dr  Fowler^s 
nuaeral  solation,  as  he  styles  it,  is  formed  by  dissolring 
64  grains  of  arsenic  and  as  much  fixed  vegetabla  al- 
kaline salt  in  a  ponnd  of  dlsttlted  water.  This  solu- 
tioa  is  given  in  Joses  from  three  to  1 2  drops,  varied 
according  to  the  condition  of  Uie  patient,  and  re- 
peated two  or  three  times  a-day.  And  where  the 
cinchona  has  &iled  in  stopping  inteniuttents,  It  seems 
to  be  Aue  of  the  most  powerful  remedies  yet  dis- 
covered. But  after  all  remedies  prove  ineffectual,  in- 
termittents  are  often  stopped  by  a  change  of  season  and 
of  situation. 

But  besides  the  remedies  employed  in  tertians  and 
other  intermittents,  with  the  view  of  preventing  the 
return  of  paroxysms,  it  is  often  also  necessary  to  em- 
ploy powerful  articles  with  other  intentions,  paittculaiiy 
to  mitigate  and  shorten  the  paroxysm  when  present }  to 
obviate  urgent  symptoms,  especially  those  of  an  iuflau}- 
natory  or  putrid  nature }  and  to  obtun  a  compete  apy- 
rexia  or  intermission  fnu  fever  aftw  the  paroxysm  has 
ceased.  With  these  intentions,  recourse  is  not  nnfin- 
qnently  had  to  emetics,  laxaUves,  blood-letting,  opium, 
diluents,  or  sndorifics,  as  die  circumstances  of  the  case 
may  require.  - 

M7  Tlie  Irregular  or  Serious  Tertian. 

Sp.  I.  var.  I.  B. 
Tertiana  notha  sive  spuria,  Sbvr.  sp.  3.  SeiauTt. 
Cteghom,  Hoffman. 

31ie  characteristic  marks  of  this  fever  are,  that  its 
aarornms  last  longer  than  1 2  hours,  and  consequently 
It  inoGnes  more  to  the  quotidiui  or  continued  fever  than 
the  fiamor.  Its  paroxysms  have  no  stated  hour  of 
attacking.  Tlie  cure,  however,  is  precisely  the  same 
with  Aat  above  doocribed,  observing  the  proper  cau- 
tions already  mentioiied  with  r^arA  to  the  use  of  tbe 
ciaehima. 

128  The  Double  Tertiak.    Sp,  i.  var.  2.  C. 

Tertiana  duplex,  Sauv,  sp.  13.  Vog,  G.  i&  Senturt, 

Cleghorn. 
Duplicata,  Litt,  18. 

The  double  tertian  comes  on  every  day  bnt  differs 
from  the  quotidian  in  this,  that  its  paroxysms  do  not 
answer  to  each  other  singly,  but  alternately.  He 
first  day,  for  instance,  the  m  will  come  on  in  tbe  fore- 
noon, in  the  second  in  the  afternoon,  the  third  in  the 
forenoon,  and  the  fourth  in  tbe  afternoon. 

Of  these  fevers  we  shall  pve  the  following  dcscru^ 
ti«i  firom  Cle^iora's  treabse  on  the  diseases  of  Mi- 
norca: "Tb^are  called dbuAilr  tertiam  when  dwra 
are  two  fits  and  two  intervals  within  tbe  time  of  each 
period.  But  commonly  there  is  some  difierence  between 
the  two  fits,  either  in  respect  of  the  hour  they  come 
at,  the  time  of  their  duration,  or  tbe  nature  and  vio- 
lence of  their  concomitant  symptoms.  Some  double 
tertians  begin  in  this  manner.— On  tbe  evening  of 
Monday,  for  example,  a  slight  fit  comes  00,  and  goes 
off  eaiiy  next  morning but  on  Tuesday,  towards  the 
middle  of  the  day,  a  more  severe  paroxysm  begins, 
and  continues  till  m^t.  Then  there  is  an  interval  to 
Wednesday  evenii^  when  a  slight  fit  commences  a 
WTT  period  of  the  lever,  trhicfa  proceeds  in  the  same 
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manner  as  the  first ;  so  that  according  lo  the  way 
physicians  calculate  the  days  of  diseases,  (by  beginning 
to  reckon  from  the  first  hour  of  their  invasion,)  both 
paroxysms  happen  on  tbe  odd  days,  while  the  greatest 
part  of  the  even  days  is  cahn  and  undisturbed.  But 
in  most  double  tertians  the  patient  has  a  fit  every  day 
of  the  disease ;  tbe  severe  one  commonly  appeatiog  at 
noon  upon  the  odd  days,  the  slight  one  tomrds  even- 
ing on  the  even  days  }  though  sometunes  the  worst  of 
two  fits  happen  on  the  even  days. 

**  There  is  a  tertian  fever  sometinies  to  be  met  with, 
during  each  period  of.  which  tiiere  are  three  different 
fits,  snd  as  many  intervals.  For  example,  towards 
Mondav  noon  the  patient  is  seized  with  a  paroxysm, 
which  oeclines  about  five  or  six  o^clock  the  same  even- 
ing ;  a  few  boors  after,  another  fit  begins,  and  con- 
tinnes  until  morning from  wbish  time  there  is  an  in- 
terval to  Tuesday  evening,  when  a  third  fit  comes  on, 
and  lasts  most  part  of  the  night.  On  Wednesday 
there  are  again  two  paroxysms,  as  on  Monday,  and  otf 
Thnrsday  like  that  of  Tuesday ;  and  thus  the  fever 
goes  m  with  a  double  fit  on  each  of  the  odd  days,  and 
a  single  fit  on  the  even  di^s. 

**  In  double  tertians,  that  interval  is  the  most  om- 
siderable  iriiich  follows  the  sevm  fit  j  for  tbe  sliriit 
fit  oftener  ends  in  a  remission  than  intennission,  and  fre- 
quently lingers  till  the  other  approaches  :  Hence  it 
is,  that  the  night  preceding  tbe  vehement  fit  is  much 
more  restless  than  that  which  comes  after  it,  as  ha9 
been  observed  by  Hippocrates.  In  double  tertians, 
tbe  vehement  fit  often  comes  on  a  little  earlier  in  each 
period,  while  the  slight  fit  retnms  at  the  same  hour, 
or  perhaps  latv  and  uter  every  second  day :  so  that  the 
motions  of  one  have  no  influence  on  those  1^  the  otiwr  ; 
firom  whence  it  appears  that  each  of  these  fitilhatli 
its  own  proper  independent  causes.** 

Duplicated  Tertian.   Sp.  I.  var.  2.  D. 
Tertiana  duplicata,  Sauv.  sp.  14.  Jones.  River. 

This  bath  two  fits  on  the  same  day,  with  an  inter* 
mediate  day  on  whidi  there  are  none.  This  also  does 
not  difier  in  any  remariuble  particular  from  those  al> 
ready  described. 

The  Trtpie  Tertian.   Sp.  I.  var.  a.  D. 
Tertiana  triplex,  Sauv.  sp.  1 5.  Ckg^om, 
Semitertiana,  Hoffman. 
Semitertiana  primi  ordinis,  <^^. 

This  differs  from  the  former  in  having  a  single  and 
double  fit  alternately :  thus,  for  instance,  if  there  be 
two  fits  the  first  day,  there  is  only  one  the  second^ 
two  the  third,  one  the  fimth,  &c.  m  core  is  the  same 
as  before. 

The  &Bn-TEiLTiAN.   Sp.  L  w.  a.  F. 
Hemitritsens,  Cela. 
Semitertiana,  Cleghorn. 
Semitertiana  secundi  ordinu,  Sjpig. 
Am|diinH»ina  hemitritseas,  Smv,  sp.  8. 
Amphimerina  pseudeJienittritienB,  Smv,  sp.  9. 

The  semitertian  is  described  by  Dr  CuUen  as  having 
only  aa  evident  rtmitfkm  betweeo  its  parox^now ;  more 
remariuble  between  the  odd  and  even  day,  but  leas 
so  between  tbe  even  and  odd  one.  For  this  reasoB* 
be  adds,  that  posiibly  sane  semitertiani  oo^  rstber 
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to  be  classed  among  the  remitteats}  andowiw  tint  H  it 
difficult  to  settle  the  boundaries  between  tben.  But 
Cleghorn,  whom  he  quotes^  deacribes  it  in  the  f<^ov- 
iog  maiiDer.  "  A  fit  begins  on  Mooday  nooiif  for 
example,  aud  goes  oS  the  sauke  night.  On  Tw^daj 
afternoon  a  secoed  fit  comes  on,  and  gradually  in- 
crease»  till  Wednesday  night,  when  it  terminates.  On 
Thursday  morning  there  is  such  anirtber  interral  as 
happened  on  Tuesday  momiag:  But  on  Thoreday 
aflternoon  another  loi^  fit  Uk»  the  preceding  com* 
menees  }  andretanung  reguhuiyeverysependday,  leaves 
ooIt  a  diort  uiterval  of  ten  or  twdn  horn  imag  the 
ei^t  and  fostj' 

Concerning  the  ewe  of  these  Sana  Dr  CuUen  ob- 
serres,  that  though  no  entire  apyrezia  occnrs,  etndioiw 
may  be  giren  during  the  remissions  :  and  it  should  ha 
given  even  though  the  remisaums  be  iaconstderable  }  if^ 
from  the  known  nature  of  the  epidemic,  intennissipns 
or  oonsideraUe  remissions  are  not  to  be  ei^ected,  and 
Uiat  gnat  danger  is  apprehended  from  rapaated  encer- 
batioDs. 

The  Sleepy  TertiaN.    Sp.  I.  var.  3.  G. 
Tertiana  carotica,  Sauv.  sp.  10.  Werihof, 
Tertiana  hemiplegica,  Saav.  sp.  20.  Werlkof. 
Quotidlana  soporosa,  Sauv.  sp.  8.  Car.  Pis. 
Febris  caput  impetens,  SydenJiamf  ep.  ad.  B.  Brady* 

Thiot  according  to  V^el,  is  a  most  dangerons  tpe* 
cies,  and  very  comnumly  fatal ;  for  which  reason  he 
ruJu  it  amongst  those  intemuttents  which  he  caUs  mo* 
Hemni*  Son^imes  he  tells  ns  the  alarmm^  symptom 
of  a  sle^aness  oomes  eui  not  at  the  beginning  of  the 
dtseaMv  'wiU  imexpecteAy  occur  dunng  the  third, 
fMvtl^  fifth*  or  sixth  paroxism.  It  commonly  b^ins 
viA  the  odd  fit,  and  continues  during  the  whole  tune 
of  the  paroxysm,  and,  beconuBg  strodger  at  erety  suc- 
ceeding one,  at  last  terminates  in  a  mortal  apoplexy. 
Sometimes. fevecs  of  thu  kind  rage  epidemically.  Vo> 
gel  relates,  tibat  he  saw  a  simple  tertian  changed  into 
one  of  these  dangerous  fevers,  ^le  patient  was  a  wo- 
man of  a  delicate  cnnstitation,  and  the  Bymptoms  ap- 
peared in  consequence  of  her  being  put  in  a  violent 
passion :  however,  it  occurred  but  once,  and  afae  reco- 
vered. Huffman  motions  a  earns  in  a  double  tertian 
'  occurring  seven  times  withont  proving^  movtal }  though 
V^l  says,  that  the  powers  of  nature  are  very  seldom 
siUncient  to  conquer  the  disease. 

In  167S,  I>r  Sydenham  teUs  us  that  intennittents 
raged  epidemically  at  London,  where  none  bad  ap* 
peered  before  from  1664.  Of  them  *'  it  is  to  be  noted 
'(says  be),  that  though  q^uartans  vere  most  frequent 
formerly,  yet  now  tertians  or  qnotidiam  w£re  most 
conunon,  unless  tbb  latter  be  entitled  donUe  tertims : 
and  likewise,  ^t  though  ^mbb  teriaaos  aattetimes 
began  vrith  chilness  and  shivering,  which  were  suc- 
ceeded first  by  heat,  and  soon  after  by  sweat,  and  end- 
ed at  length  in  a  perfect  mtemuasimi,  returning  again 
after  a  fixed  time }  yet  they  did  not  keep  this  order 
after  the  Uiird  er  &mrth  fit,  eqwoially  if  the  patient 
was  amfined  to  his  bed  and  used  hot  cardiacs,  which 
SDcrease  the  disease.  But  afterwards  this  fever  be- 
qame  so  nwumaBy  violent,  that  only  a  remission  hap- 
pened in  Uie  place  of  an  ietemisrion ;  and  approach- 
h^  every  day  nearer  the  spems  of  continued  fevei;*, 
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U  BOEod  de  head,  and  proved  iatal  to  ahnbdance  of  itetiuu. 
portons."  I     y  « 

From  this  description  Sydenham^  ve  may  have 
an  idea  of  the  nature  of  the  disease.  As  to  its  cure  he 
stroimly  recommends  cinchona ;  telling  us,  that,  even 
in  the  most  continued  kind  of  iatomittents, "  the  nearer 
the  intermittent  approaches  to  a  continued  fever,  cither 
spontaneously,  or  from  using  too  hot  a  regiHen,  so  nnch 
the  more  necessary  is  it  to  exhibit  a  largier  quantity  of 
the  hark,  j  and  that  be  took  advantage  u  a  lenission, 
though  ever  so  small." 


The  ^aasmodic  or  Conw/sive  Tertxav.  Sp.  I. 
var.  3.  H. 

Tertiana  asthma^ca,  Sauv*  sp,  6.  Bonnet. 
Tertiana  hysterica,  Sauv.  sp.  8.  fTedel,  A.  N.  C* 

Dec.  I.  A.  n.  obs.  X93. 
H;^teria  febricosa,  Sauv.  G.  135.  sp.  8.  A.  N.  C. 

Dec.  X.  Ann.  n. 
Tertiana  epileptica,  Sauv.  sp.  16.  Colder,  JLautter. 
■  Quotidiana  epileptica,  Sauv.  sp.  3,  Edinb.  Essays. 

vol.  V.  art.  49. 
Ecclampsia  febricosa,  Sauv.  G.  139.  ap.  17. 
Epilepsia  febricosa,  Sauv.  G.  134.  sp*  Q* 
Tertiana  tetanodes  Med.  Beobacht  L  Bandi 
Tetanus  febricosus,  &mv,  G.  122.  sp.  10.  Storks 

Ann.  Med.  II. 

Tertians  of  this  kind  occur  lirith  very  different 
symptoms  -  from  those  of  the  true  ones,  and  sometiaies 
even  with  those  whidi  are  very  extraordinary.  In 
some  they  are  attended  with  symptoms  of  asthma, 
in  others  with  those  of  hysterics,  in  others  with  con- 
vnlsions.  Where  the  symptoms  of  asthma  occur,  the 
diseaae  must  be  treated  with  diuretics  and  antiqiasnM** 
dies  Joined  vrith  cinchona.  In  tbe  hysteric  asduna  tho 
fit  Ofones  on  witii  cold,  yawning,  cardialgia,  terrw 
and  dejection  of  aund.  llie  disease  is  to  be  remev* 
ed  by  mild  aperients  and  nntihyaterics  joined  wiUi  cin- 
chona. 

Of  the  convuluve  tertian  we  have  a  most  remnrkable 
inrtance  in  the  Edinbur^^  Medical  Essays,  voL  v. 

The  patient  was  a  farmer's  son  about  26  yeaxs  of  age, 
of  a  strong  plethoric  habit  of  body.  He  had  labour- 
ed under  an  a^e  half-a  Tear,  and  bad  taken  a  great 
deal  of  Peruvian  bwrk.  While  he  vras  telling  his  case 
to  the  surgeon  (Mr  Baiae  of  Pembroke),  he  was  sud- 
denly taken  widi  a  violent  stamping  of  his  feet ;  and 
the  convulsions  gradually  ascended  from  the  soles  of  the 
feet  to  bis  legs^  thighs,  belly,  back,  and  riionldexs. 
His  head  was  then  Biost  violently  convulsed,  with  a 
total  dqirivation  of  speed;  j  bat  he  had  a  most  dismal 
vodferation,  iriiich  might  fjave  been  beard  at  a  con- 
siderahle  dUtuice,  his  abdonf^  and  thorax  wmrking 
ud  heaving  violently  and  nnususlly  in  tbe  mean  time* 
This  fit  having  lasted  half  an  faotir,  a  profxise  sweat 
broke  out  over  all  his  body,  which  relieved  him  j  and 
he  then  became  capable  of  answeriog  such  questitms 
as  were  put.  These  extraordinary  Sta,  he  said,  had 
been  occasioned  by  a  ftig^,  and  his  ncjghboura  had 
concluded  that  he  was  bewitched.  T^f  returned 
sometimes  twice  »-day,  and  always  at  the  times  the 
ague  used  to  return.  During  the  paroxysm  his  pulse 
was  very  bi^  «id  quick,  his  ncc  much  ^inflajned^ 
and  his  eyes  read^  to  start  out  of  bu  bead\  After 
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VrittM.  tbe  fit  was  avtr,  be  eom^untd  d  a  most  toituring 
*■  V  '  '  pain  of  tbe  bowels.  His  tongue  was  generally  moist, 
and  he  ha4  a  sgppresston  of  urinew— Tlfis  formidable 
disease,  bowever,  was  totklly  subdoed  by  tbe  use  of 
ciacboaa,  mcrcuiUs,  antispausodics,  opiates,  and  saline 
draughts. 

X34  The  Sruptive  Tcrtiak.    Sp.  I.  var.  3.  T. 

Tertiaoa  petechialis,  Sauv.  sp.  4.  Donat,  Laulter* 
Tertiana  scorbutica,  fTtdel.  A.  N.  C.    Dec.  I.  A. 
U.  oba,  1^3. 

Tertiana  urticata,  Shuv.  sp.  22.  Planchon^  Joum.  de 

Med.  1765.  Cieghom. 
Tertiana  miluirist  Sauv,  sp.  21.  ITaUhini  de  &kd* 

Ger. 

-  This  species  of  tertian  is  aocompaaied  with  red  or 
livid  blotches  on  the  skio,  or  an  emptMm  Kko  that  oc- 
casioned by  the  stioginf  of  nettles.  In  the  hitter  ease 
Ur  Clegborn  says  the  disease  is  vexy  dangerous  ;  and 
as  the  iomier  indicates  an  incipient  dissolution  and  pu- 
tre&ction  of  the  Uood,  it  most  also  be  rechoned  of  very 
daogeraoB  tendency. 

X35        The  Injhmmatwy  Tertiah.   Sp.  L  Tar.  3.  K. 
Tertiana  pleuritica,  Sauv.  sp.  4.  vales,  Laatt, 
PleuritLS  periodica,  Sauv.  G.  103.  sp.  14.  ' 
Tertiana  arthritica,  Saw.  sp.  5.  Morton.  Lautt,. 

Sanvages  infonua  us,  that  he  has  seen  a  tcue  and' 
genuine  pleurisy  having  all  the  pathognomic  signs  of 
tbe  disease,  but  assuming  the  form  of  an  intermitteat ; 
that  is,  the  patient  is  one  day  affected  with  tbe  plcnri- 
By,and  the  next  seemingly  in  perfect  beakh..  lie  also 
tells  us,  that  in  the  month  of  May  J  760,  a  tertian 
raged  e^demically,  which  after  tbe  third  fit  imitated 
a  pleurisy,  the  pain  of  tbe  side,  and  difficulty  of 
breathing  coming  regularly  on,  and  tbe  fever  from 
an  intermittent  becoming  remittent  j  the  blood  bad 
also  tbe  same  appearance  with  that  of  pleuritic  per- 
sons, and  tbe  distemper  yielded  to  bleeding  and  gentle 
cathartics.— MortoD  also  informs  us,  that  be  has  ob- 
served similar  disorders  an  hundred  times,  which  were 
always  certainly  and  safely  cured  by  tlie  Peruvian 
baik. 

s)j<        The  Tehtiah  eomplieatcd  with  other  Ditorden, 
Sp.  T,  var.  4. 

Tertiana  scorbotica,  Saav.  sp.  9.  Etmtilifri  Twueut, 
Tertiana  sypbilitioa,  Sauv.  sp.  17.  Detfh'er. 
Tcftiana  Terminosa,  Sat/v,  sp.  1 8.  Stisser.  in  acti 
Hehnstad.     Lands,  de  noxiis  palud.  Pringlt, 
.  Ramamttim.    Vaa  den  Bosch,  de  eonst.  Termin. 

The  scorbutic  tertian,  according  to  Sauvages,  is  ex- 
ceedingly anomalous,  its  periods  being  sometimes  much 
anticipated,  and  sometimes  much  postponed.  It  is  ex^ 
reedingly  obstinate,  and  will  return  if  the  body  be 
not  cleared  of  its  scorbutic  taint.  He  patient  'u  affect- 
ed wjth  lancinating  pains  of  a  wuidering  nature.  Hie 
.  urine  lets  fall  a  dusky  red  sediment,  or  a  thick  branny 
matter  is  copiowly  scattered  up  and  down  io  it-,  seemi- 
ingly  tinged  with  blood.  The  osual  symptoms  soir- 
vy,  viz.  livid  spote,  and  rotten,  fetid  gums,  also  fr^ 
quently  occur.  For  this  the  Peruvian  bark  is  veiy  ose- 
fid,  both  as  a  febrifuge  and  antiscorbutic. 

A  tcitiau  accompanied  with  worms  is  takjen  notice 
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of  by  Sir  John  Pzingle  IB  bis  tTMliie  OB  tbe  diseases  of  TettiaM. 
tbe  anny.   The  warms,  be  tell*  as,  were  of  Ae  nmhd '  v 

kind }  and  though  we  are  by  no  means  to  reckon  them 
tbe  cauie  of  the  fever,  they  never  failed  to  make  it 
worse,  occasioning  obstinate  gripings  or  sickness  at  sto- 
mach. In  these  cases  stitches  wore  frequent  j  but,  be- 
ing flatulent,  were  not  often  relieved  by  bleedbg.  .  The 
worms  were  discharged  by  vomiting  as  well  as  by  stool. 
For  discharging  these  worms,,  be  commonly  gave  half 
a  dram  of  thubarb  with  1 2  grains  of  calomel }  without 
observing  any  inconvenience,  from  such  a  large  dose  of 
mercoiy.  Anthelmintics,  vriiich  act  dowly,  had  little 
chance  of  doing  good ;  for  though  worms  will  some- 
times lie  bmg  in  thm  bowels  without  ^ving  much  nn- 
easiness  to  a  prascm  othennse  well,  yet  in  a  fever,  espe- 
cially one  of  a  putrid  kind  (to  which  his  intermittenta . 
always  seemed  to  incline)^  the  worms  beiag  distoibed. 
by  the  increase  of  heat,  and  tbe  corruption  of  the  hu- 
mours in  the  prima  ttVr,  begin  to  move  about,  and 
struggle  to  get  out.  Lancisias,  who  makes  Uiis  remark, 
adds,  that  upon  opening  tbe  bodies  of  some  who  had 
died  nt  Rome  of  fevers  of  this  kind,  wounds  were  found 
in  the  intestines  made  by  tbe  biting  of  tbe  worms;  nayv 
that  some  of  tbem  had  even  pierced  tfaroo^  the  coats 
of  the  guts,  and  lay  in  the  cavity  of  the  abdomen. 
Fringe  never  had  any  instance  of  this ;  hut  knew  - 
many  cases  in  which  the  worms  escaped  by  the  patient's 
mouth,  thtfogh  there  had  been  no  previous  retching  to 
bring  them  up.  One  soldier  was  thrown  into  violent 
convulsions,  but  was  cured  by  the  above-mentioned 
powder. 

T!be  TtXTlAN  varan/  £rem  its  Or^iM.   Sp.  I.  z37:. 
var.  5. " 

Tertiana  accidentalis,  Smiv.  sp.  12.  Sydenham. 
Tertiana  d  scabie,  Sauv.  sp.  12.     Juncker^  tab.  80. 
Htffmam^  II.  p.  1 2, 

The  exiiltence  of  fevers  of  tbis  kind,  as' wo  have  aU- 
ready  observed,  is  denied  by  Cullen  \  the  acci- 
dental fever,  of  Sauvages  was  said  to  arise  from  any. 
slight  errw  in  the  non-naturaU,  and  consequently  was  ■ 
very  easily  cored.  That  which  arose  from  the.  repul- 
sion of  the  itch,  was  cured  as  sooo  as  the  eruption  re- 
tnmed. 

The  Tertian  with  only  a  remisnon  betmen  the  Kcniiucat' 
fits.   Sp,  II.  tdtiao. 

IVtseo^a,  Sauv.  Gen.  85.  Si^.  p.  695.  > 
Tritsens,  Lin.  21. 
HemitritEea,  Lin,  23. 

Tertiana;  remittrates  et  ooBtinuee  Auctorumt  . 
Tertianae  subintrantee,  proportionatfle^  sobcontniu^ 

Torti. 

Tertiana  subcontioua)  Sauv.  sp. 

Quetidiana  deceptiva,  Sauv.  .sp.  2> 

Ampfaimerina  semi^uiatana,  Sauv,  sp.  24. 

Tritseo[diya  deceptiva,  £!ilwth'fep.  ZO» 

Cansus  Hi^ocTQ^* 

Tritseopliya  canaai,  Sauv^  sp.  3; 

Fehris  araens  J^ocrAmtiw',  apb.  738. 

Tertiana  pemiciou,  qose  simulata  tertiau  orcuitiM* 

effigie  letbalis,  et  mile  accidentibiu  pericnlesiisi- 

mis  implicate,  existit.  Lud.  Mercatut, 
Tertiana  pestilens,  'P.  Sal,  JJiversus, 

.Twtiaaa. 
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Fcbrcs.       Tertiau  maligna  pestilens,  RiverH, 
^^-m^*    Morbus  Hungaricus.    Lans*  Lemb.  Sennert*  JfU^ 
dan. 

Languor  Pannookus,  Cober. 
Amj^imerina  Hungarica,  Smiv.  sp.  lO. 
Hemitritxiis  pestilens,  Schenck.      Cw«.  GommOf 
Felnvs  pestilentes  ^g^tioroni,  A^ut. 
Febris  tertiaoa  epidemica,  Bartholin. 
Fcbres  epIderaiciE,  autumai  1657  «t  1658,  Willis. 
.  Febris  synecbes  epidcmica  ab  anno  1658  ad  1664* 

et  postea  ab  anoo  1673  ad  1691,  Morton. 
Febrcs  autumnalcs  inclpientcs,  S^dcnhmn. 
AfTectus  epldcmicus  Leidensis,  I'r,  Sylvii. 
Morbus  cpidemicua  Leidensis.  1669,  Fanoia, 
Teitiuue  perniciosx  et  pestilenles,  et  febres  caatren- 

sea  epidemicoe,  LaatcisL 
Febres  iotermitteates  anomaJae  et  siali  moris,  Ht^- 

man. 

Febris  cfaolerica  minns  acuta,  H^^an, 

FebrtK  epidemica  Leidensis,  anno  1719*  Koker  apod 

Hu/leTf  Disp.  torn.  V. 
AmphimeriDa  paludosa,  Sauv.  sp.  19. 
Febris  paludum,  Prlnglc 

Bononiensis  constitutio  hteaialis  1729,  .Bcevan*  in 

A.  N.  C*  voL  iii. 
Amplitmerina  bUiosa,  Sauv.  8f.  22* 
Febris  castrensia,  Pringh. 

Febris  putrida  epidemica,  Husham  tk  tUrt  ad  owik 
1 729'.. 

Febria  biliosa  Laasaneiwa,  Tissot, 

Tritsropbya.  Wratislavieiuis.  Sauv,  qi.  3.  Hahn. 

Epidcmia  vema  WraUslar.  in  App.  ad  A.  N.  C. 

tiA.  X. 

TritKophyia  Americana,  iSSewv.  sp.  z  2. 
Febris  anomala  Batava,  Grainger, 
Morbus  Naronianus,  Pujati. 
Febris  continna  remittens,  H^aryU  diseaiea  of  Bap- 
badoes. 

Febris  rcnuttens  Indise  Orientalis,  Lind.  diss,  iiiangi 
1768.  _ 

Febris  criticia  et  febr.  biliosa  a»tatts,  Jtoiippe. 
Febris  remittens  regtooum  oalidarum,  Lind  on  the 
diseases  of  hot  climates. 

A.  Tertiana  cfaolerica  sive  dysenterica^  Tort.  Therap* 

SpeciaL  lib.  iii.  cap.  i.  Jjiutter.  Hist.  Med.  cas.  6. 
16.  17.  20.  Morton,  App.  ad  Exerc.  IL 

B.  Tertiaoa  sabcmeota  si  we  Btrabiliaria,  Tort.  ibid.  Ne- 

ver seen  hy.Cleghorn, 

C.  Tertiana  camiaca,  Tort.  ibid.    JLautter.  Hist.  Med. 

cas.  15.  16.  23. 
^   Ampbimerina  cardiaca,  Sauv.  sp.  5. 
Triteeophya  assodes,  Sauv.  sp.  6. 
FebHs  continua  assodeb,  Vog.  27. 
I>.  Tertiana  diaphoretica,  Tort.  ibid. 
Tritasophya  typhodes,  Sauv.  sp.  4. 
TritEcopfaya  elodes,  Sauv.  sp.  5. 
Febris  continua  elodes,  f^eg,  21. 
£.  Tertiana  syncopalts,  Tort.  ibid.  Lattttfr,  case  xi. 
12.  13.  15.  16. 
Tritaraphya  syncopalis,  Sauv.  sp.  t. 
Ampbimerina  syncopalis,  Sauv.  gp.  4. 
Amphimerina  bumorosa,  Sauv.  sp.  6. 
Febris  continua  syncopalis,  Vog.  29. 

Tertiana  algida,  Tort.  ibid.  Lautter,  cas,  13. 
j^pbimerina  epiala,  iSbur.  sp.  3. 
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Amphimerina  pfancodes,  Sauv.  Bp.  7. 
.   Tritxoi^ya  tei^rria,  Sauv.  sp.  9. 

Tertiana  leipyria,  Sauv.  sp.  23.   falcaratgki  Med. 
Bation.  p.  18. 

Febris  cootiiiun  r^ala  et  leipyria,  f<^.  19.  et  24. 
G.  Tertiana  lethargica,  Tbr/.  jb. 

Tritseopbya  carotica,  Saiw.  sp.  7.  Lautter.  i.  7.  14. 

Tertiana  apoplectica,  Morton.  Excrc.  I.  cap.  ix. 

iiist.  25. 

Tertiana  soporosa,  Werlhof,  de  febr.  p.  6. 
Febris  epidemica  Urbevetana;  Lands,  de  noxiis  paL 
effluv.  L  II.  c.  3. 

Hie  remittent  fevers  are  much  more  dangerous  than 
the  true  intermittents,  as  being  generally  attended  with 
much  greater  debility  of  the  nervous  system  and  ten- 
dency to  ^trescenc^  in  the  fluids  than  the  latter.  San- 
vngcs.dlivides  his  tntseopbya,  a  remittent  tertian,  into 
the  following  species : 

1 .  Trt'&r^iAjia  <yncqpsfilr,  or  that  attended  with  fiiint- 
iiig.  It  begins  like  m  tertian,  with  cold  succeeded  by 
beat  and  profuse,  sweating;  but  attended  with  muca 
more  dangerous  symptoms,  sucb  as  cardialgia,  enormous 
vomiting,  great  weakness,  small  contracted  pulse,  c<dd- 
ness  of  the  extremities,  an^  unless  timely  assistance  be 
given,  kills  during  the  second  or  third  paroxism. 

2.  The  causuSf  or  burning  fever  of  Hippocrates,  j^q 
tetuns  every  third  day  without  any  new  sensation  of 

cold ;  and  is  attended  with  great  thirst,  heat,  but  with-  . 
oat  diarrhoea  or  sweat,  and  continues  only  for  one 
week  or  two  at  the  utmost.  It  attacks  chiefly  young 
people  of  a  robust  and  bilious  habit  of  a  body,  who  have 
been  accustomed  to  much  exercise,  and  exposed  to  the 
sun  during  the  beats  of  summer,  and  have  also  used  a 
phlof^tic  regimen.  The  tongue  is  dry,  sometimes 
black ;  the  urine  of  a  red  or  flame  colour }  together 
with  pain  of  the  head,  anxiety,  and  sometimes  other 
symptoms  still  more  dangerous. 

3.  Trit^ophm  Vratislavieruis,  was  a  pestilential  dis- 
ease  occasioned  by  famine,  during  which  the  people  fed 
on  putrid  aliments:  the  airwas  infected  by  the  vast  num- 
ber of  bodies  of  those  slain  in  battle,  and  the  inhabitants 
were  also  dejected  by  reason  of  being  dejN'ived  of  their 
harvest,  and  other  calamities ;  to  all  which  was  added 
the  continuance  of  a  calm  in  the  atmosphere  for  a  long 
time.  It  Jwgaa  with  an  ncute  fever,  leinria  or  coldness 
q[  the  external  parts  and  a  sensation  of  burning  heat 
inwardly  j  general  weakness ;  pain  of  the  head  and 
pnecordia  }  serous  or  bilious  diarrhoea  ;  a  delirium,  in 
some  furious,  and  accompanied  witb  a  dread  of  be- 
ing exposed  to  the  air ;  on  the  second  day  the  thirst 
was  violent,  attended  witb  a  bilious  vomiting,  as  well 
as  diarrhoea,  tough  viscid  spitting,  fainting,  burning 
heat  in  the  bowels,  the  tongue  dry  and  seeming  as  if 
burnt  witb  a  hot  iron,  a  suppression  of  the  voice,  anxi- 
ety, stupor,  after  which  quickly  followed  cravulsiona 
and  death.  In  some  fevers  leipyria  came  on  with  an 
exceeding  great  cold  of  the  extremities,  presently  fol- 
lowed by  an  intolerable  beat  of  the  viscera,  witb  sj-mp- 
tomatic  sweats,  violent  diarriioea,  followed  by  a  very 
itcb^  miliary  eruption.  -  On  the  fourth  day  came  on 
copious  sireats,  spasms  of  the  lower  jaw,  nausea,  invo- 
luntary passing  of  urine,  slight  delirium,  a  flux  of  ichoi> 
ous  matter  from  the  nostrils,  an  exceeding  tough  spit- 
ting, an  epilepsy,'  and  death.    F^ofessw  Halui,  Avbo 
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fUm.  ^ves  tlie  liihtory  of  tbia  ^ase,  iw.  tiinuelf  attackeil 
'  by  It,  sitfieied  in.  the  foUowing  manner  :  On  the 
first  day  was  a  Tiolent  feverish  paroxysm  without  rigor, 
a  sharp  pain  ia  the  occipat,  aod  immeiUately  an  iQflam- 
maiorj  pain  over  the  whole  head }  the  feet  were  ex- 
tremely cold,  and  the  extreouties  rigid  with  spviois. 
The  pain  continued  to  increase  daily  to  such  a  degree, 
that  the  contact  of  the  air  itself  became  at'last  intoler* 
%ble  i  a  dejection  of  mind  and  incredible  weakness  fol- 
lowed} be  passed  restless  nights  with  conlinuai  sweat- 
iog,  heavy  and  pained  eyes,  and  an  universal  sensation 
of  iheumatism  over  the  wbole  body.  On  tbe  (tiird 
day  the  pains  were  assuaged,  but  be  bad  a  very  bad 
pight.  On  the  &urth  day  all  the  symptoms  Mfere  worse, 
the  feet  qaite  chilled,  tlie  hands  veiy  red  and  agitated 
nith  coDTulsive  motions  ;  he  was  terrified  with  a^re- 
henaions  of  death,  and  had  a  vomitiog  erery  now  and 
then :  this  day  sponges  dipped  in  cola  water  wen  ap> 
plied  vnr  the  wbote  beily,  and  he  used  cold  water  ior 
bis  drink.  On  the  eighth  day  tbe  pnlse  was  convd- 
aive  ;  and  the  pains  were  so  violent  thai  they  made  him 
cry  out  almost  continually.  On  the  ninth  day  he  was 
delirious,  and  threw  up  some  grumous-  blood.  On  tbe 
iith  his  pulse  was  more  quiet,  and  be  had  a  sweat-,  a 
decoction  of  cinchona  was  given :  his  voice  was  bro- 
ken, his  speech  iaterrupted,  and  his  te«th  diattered  np- 
en  one  another.  On  the  1 2th  bis  jaw  was  convulsed, 
be  had  a  risus  sardonipus,  and  deafness }  after  which 
the  paroxysms  retunied  less  frequently,  and  only  to- 
wards night.  On  the  14th  he  had  a  chilling  cold  over 
the  wbt^c  body,  a  cold  sweat }  freqoent  lotions  were 
amlied,  and  all  the  symptoou  became  milder.  On  the 
l8th  be  had  a  quick  ^liriiim,  bat  &inted  as  socn  u 
taken  oat  of  bed }  a  senaatioD  of  bungert  fidlomd  by 
cf^iom  sweats ; .  ^ofinnd  sleep ;  an  aversion  from 
noise  j  every  tluw  i^peared  new  and  extraordinury.' 
On  the  36th  a  cholera ;  aa  tbe  48tfa  a  sealing  off  of  the 
skin,  and  £&Uing  off  of  tbe  nails.  This  epidemic  car- 
ried off  above  3000  people  at  Warsaw.  Frequent  lo- 
tioo  of  tbe  body  either  cold  or  tepid,  watery  glysteiSf 
and  the  copious  introduction  of  watery  fluids  under 
tbe  form  of  drink,  were  of  service.  But  tbe  most  fa- 
■vouiabk  crisis  was  under  the  form  of  some  cutaneous 
wt^oo. 

•  4.  TritavpJkj/a  typhode».  The  principal  symptom  of 
this  fever  was  a  continual  sweat  with  which  tbe  pa- 
tients were  almost  always  wet$  with  -paroxysms  re- 
turning every  third  day.  Sauvages  tells  us,  that  be 
bad  twice  an  <qiportunity  of  observing  this  fever  (  ou 
was  in  dw  teacher  of  an  academy,  Moot  40  years  of 
age,  and  of  a  melancholic  temperament.  He  sweated 
every  second  night  so  plentifully,  Uiat  he  was  obliged 
to  change  his  linen  nine  times }  and  even  on  the  inter- 
mediate  da3rs  was  never  perfectly  free  of  fever,  and  had 
bis  skin  moistened  with  sweat.  Tlie  other  was  of  a 
woman  who  went  about  in  man^s  clothes,  and  was  dis- 
covered only  after  her  death.  Hie  disease  began  with 
a  slight  sensation  of  colil,  aAer  which  she  sweated  for 
eif(ht  hours.  It  was  attended  with  the  hi^est  de- 
bility, anxiety,  and  at  the  same  time  an  insatiable 
banger. 

5.  Tritaophyaebidett  was  an  inflammatory  epidemic, 
but  not  contagious,  terminatiog  about  the  Jjth  or  21st 
day.    The  disease  canw  on  in  the  night  time,  with 
■disturbed  r&t,  aniversal  wcakaess,  watchines,  great 
Vol.  XIII.  Part  I.  + 
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beat  and  sfreat,  redness  of  the  face  and'almesT  of 'tb^  Tfrtiate. 
whole  body,  spariding  eyes,  the  toogne  dry  and  white  {  *  -^V" 
a  hard,  tense,  and  turgid  poise :  about  the  third  day 
a  kind  of  frenzy  frequentlr  rame  on  with  the  feveri.in 
IKUroxysai,  the  forerunner  of  an  universal  miliary  emp* 
or,  what  was  worse,  with  purple  spots  so  close 
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tion 

together,  that  they  locked  like  an  erysipelas  of  the 
wbole  body.  Sometimes  blisters  of  the  size  of  small 
pearls,  filled  with  acrid  serum,  appeared  on  tbe  neck, 
armpits,  and  trunk  of  the  1>ody,  which  were  of  all  the 
symptoms  tbe  most  dangerous.  There  was  a  variety 
of  the  disease,  viiicb  Sanvages  calls  the  fmmrtraiiSf  and' 
in  which  the  pulse  was  son  and  feeble,  with  ^atrr 
weakness  over  tbe  whole  body,  and  tbe  disposition  to 
sleep  more  frequent  than  in  the  other }  tbe  eyes  laa- 
guid}  the  tongue  very  white,  bat  not  diy;  and  vforraa 
were  sometimes  dischained. 

6.  Trit»tiphyd  amdes.  This  speoes  arose  from  a'  Z44 
feuhKss  of  ^  mnise  vise,  and  the  effluvia-  of  watml 

in  which  hemp  bad  been  steeped.  It  began  witk  ri^  . 
^OT,  followed  by  great  heats,  restlessnees,  tossing  of  tbe 
Umbs,  friintiogs,  immoderate  thirst,  dryness  of  tMgae, 
delirium,  and  at  length-  excessive  watchings^'  these 
last,  however,  were  less  dangnoos  than  verCi^  or  a. 
comatose  disposition,  which  Inroo^t  on  conralsMiis  or 
apo{dexies. 

7.  Trit^Ki^hya  camtica.  This  bad  exacerbations  145 
every  other  evening }  and  its  distinguishing  sym'ptonC 

Iras  an  excessive  mclinatioo  to  sleep,  p-eceded  by  a 
severe  headach,  and  followed  by  delirium,  and  sd^^ 
times  convulsions  J  the  tongue- was  black,  and  thb  pri^ 
tient  insensible  of  tUnt  after  tbe  delirimn  camt  6a, 
In  those  casea  where  die  disease  proved  fetal,  ■  suIh 
iiUtns  tandinom  and  other  aLumiog  symptoms,- came 

'8.  Tritteophya  kmyria  is  ody  a  Tarietf  of  the  fantte^  t^ff 
ephya  causos,  already  described. 

-  9.  TritttopAya  dea!pttva.  This  species  at  first  assames  147 
tbe  appearance  of  a  continued  fever  j  but  afterwards  de- 
^nerates  into  a  remittent,  or  even  an  intermittent.  It 
18  described  by  Sydenham,  hut  attended  with  no  re- 
markable symptoms. 

10.  The  last  of  Sanvages's  species  of  Tritteophya  14^ 
belonging  to  the  remitting  tertian  is  the  Americana, 
Tliis,  according  to  Sanvages,  is  the  ardent  fever  with  * 
wbidi  the  Europeans  are  usoally  seized  on  their  first 
arrival  in  America,  and  generally  carries  off  one  half  of 
them.    Of  this  there  are  two  varieties,  the  very  acute 
and  tbe  acute.   The  very  aente  ends  before  the  seventh 
day.  It  comes  on  a  few  days  afker  the  person^s  arrival, 
with  loss  of  ajmetite,  vrith  dyspncea  and  ndu'n^  from 
weakness,  beadadi,  huaitode,  and  pain  of  the  loins;  a  ' 
pyrexia  succeeds,  with  great  thirst,  sweat,  and  beat  * 
the  sickness  increases,  nausea  comes  <«,  «itfa  vomiting 
of  porraceous  bile }  the  tongue  rou^h,  tbe  extremities 
often  cold }  watching,  furious  dcliriom  -,  ^nd  the  pa- 
tient frequently  dies  on  the  third  day.   Copiohs  sweats, 
and  a  plentiful  hteoiorrhagy  from  the  nftse  on  the  fifth 
day,  but  not  sooner,  are  serviceable  }  but  a  bilions  diar- 
riitea  is  tbe  best  crisis  of  all. 

Ilie  acute  kind  terminates  most  frequently  on  the 
ninth,  but  very  rarely  goes  beyond  the  fifteenth  day; 
Death  frrqucntly  comes  on  I>etween  the  fourth  and 
seventh  days.  It  begins  with  bcadadi,  pain  in  the 
l^ns,  and  sometimes  shivering}  great  laisitade,  dys- 
li  pna», 
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yUfotf  tUxtt^  llimuag  Hbtci;}  iocreAsin^  cjvery  third  day'} 
ui%tiWiO(:  U>o  aJ>dra49P,  P^W  the  pit  of  the  atomach, 
mUttji,  ajid  biliouft,  vomitiog.  Such  iv  thfi  state  of  tb» 
disease  withii^  twenty-four  noon.  The  eyes  ue  red, 
aj^d  fiUl  of  tears ;  the  urine  pelluctd ;  there  is.  a  low  de- 
liriumi  and  contiqu^l  anxiety  }  the  tongue  ia  dry  and 
ted,  and  sometimes,  though  rarely,  black,  which  is  a 
Still  worse  sign  ;  the  pulse,'  formerly  strong  and  full, 
sinks  about  the  fourth  day,  and  becomes  tense  and  spas- 
modic  :  if  a  cvus  then,  comes  on,  the  patient  dies  the 
iifth  or  sixth  day  j  but  if  the  pulse  keeps  up,  and  no 
CATUf  comes  on,  a  crisia  is  to  be  expected  by  sweat,  by 
a.  copious  hemorrhagy.  from  the  nose,  or,  which  is  stiU 
more  safe,  by  a  bilious  diarrhcea,  which  is  never  Bal»- 
tary  if  it  cpmes  00  before  the  fifUi  day. 

To  tbe  r^ittiqg  tertian  also  belong  the  ftdlowiog. 
species  mentioned  by  Sauvagea,  viz* 

I,  Tfir^i^  tuicontituM.  This  begins  li^  a  genuine 
tartian,  and  at  first  bath.dtstin^  paraxysms ;  thwe 
ffltyt  ^liraduatly  isDre  and.  nuue  ohscm^  die  diseaM 
«cqqiriDg  dail^  awre  of  the  appearance  of  contmued 
fever,  b)L  vduch  U  is  to  b«  diatinguiabed  fieom  the 
otheir  yarietica  of,  tUs  species.   It  is  not.  nafirequently 
joined^vfitlt  tbose  S}9nptovi&  which  attend  the  faUl  fe- 
'VBr-aJready.ipentioned  j  as  cardiaJgia,  cholera,  syaoope, 
&c.  but  in  a  much  less  degree.  The  disease,  commonly 
kpfpM'Witb  Utlk  (ir  no  seose  of  cold,  but  rather  a  sen- 
if^iiW  of  heat  y  when  the  tertian  is  doubled,  it  faaa  first 
1^  sli^Mer-  and  thea  a  more  severe  fit }  and.  thus  goee 
Oft|i«Mlit  a«  exacerfatstion  on  the  even  days  :  and  though 
it:  abwdd  chMiSB  from,  a  dfufale  into  a  single  tertian, 
iW  afs  stillitft  nmiecit;it,.if  &  weak  fit  is  tiw  fiiraruBner 
of «  very  Htrpog  ona    Thia  change  of  the  tertian  into 
%,G<mtinued  fever  is  ,  also  to  be  prognosticated  if  a  beat 
remarkable  to  the  touch  is  perceived  on  the  day  of  in* 
termiss^Op,  togi^er  with  soiiie  dbtufawee  of  the^pvlse, 
thirst,  and  dryness  of  the  tongue  $  all  of  iriiicb  show 
»  ten<Un«y  .ta  inflawintion  1  Um  sane  is  ferctoU  by 
tbci  orin«  being  in  s«uH  ^auatity,  and  very  red;  or  of 
a^saf  rott  coUvr  v  also  an  ulceroiu  or.  aphthous  inflam- 
mation  of  thci  throat,  nitfa  difficulty  of  swallowing,  or 
any  very  severe  symptom  coming  on  in  the  beginoii^ 
«if  tb^  disease^  escepAiog  only  a  delirinai,  which  is  easily 
renw.ved. 

2..Q«ofti^tH>  deccptiva.  Thisia  a  disorder  of  an  ih- 
flaiQipator^  kind,  with  a  strong  tendency  to  putrescency, 
and  sometimes  assumes  the  form  of.  a.quotidian.  In  it 
the  patient  frequoitly  complainii  of  cold  .wfaen  he  really 
is  bot,  and'the  remission  is  very indistinct.  The  disease 
is  known  by  the  great  lan^or  of  the  paUent  and  the 
finiloess  of  his  tongue. 

with  daily  exaoerbations,  attended  with  iaiating  and 
vomiting  of  green  bile.  Afterwanla,  the  weakness  in- 
creasing, Uie  patient*8.  extremities  grow  c(dd,  and  a  pro- 
fuse ff^eat  comes  m,  which  is  frequently  succeeded  by 
death  on  the  fourth  day.  Another  species  resembling 
this.  Sauvag^  calls  the  tyncopaUs  ;  but  the  cu^aca  m- 
fers  from  it  in  being  attended  with  cardialgia. 

4.  Amphmterina  ptdudosa^  This  is  tbe  fever  described 
by  the  British  physicians  under  many  different  names, 
and  appearing  under,  various  forms,  according  to  the 
different  constitutions  of  the  patients,  lliis  fever 
in  the  East  lodies,  according  to  Dr  Lind  of  Windsor, 
generjilly  comts  on  suddenly,  and  begins  with  a  sense 
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of  debility  and  a  very  great  lowness  of  spirits.  Hiesa  Teitauuu 
symptoms  are  attended  with  a  grei^  or  less  degree  ofw-ng,— • 
chilliness,  vertigo,  naoaea,  tot  acnte  puns  in  the  head 
and  loins,  apd  a  tiemhling  of^  tbe  hands  \  tbe  counte- 
nance is  pale,  the  skin  commonly- very  dry  and  anngat- 
cd,  the  eyes  dull  imd  heavy,  the  poise  q^nick  and  small, 
the  Ineath  generally  d^Kenlt,  and  inteiruijted  with,  hie^ 
cougb. 

As  the  paroxysm  increases,  the  cbill&ess  now  and 
then  gives  way  to  irregular  heats,  which  soon  become 
violent'  and  permanent ;  the  nausea  likewise  increases  \ 
and  in  some  there  comes  on  a  vomiting,  in  which  they 
throw  up  a  great  deal  of  bile.  Sometmies  bile  is  like- 
wise voided  by  stool.  Tbe  skin  grows  red }  tbe  eyes 
appear  small,  and  sometimes  not  a  little  inflamed,  llw  ' 
pulse  becomes  fuller,  and  tbe  breath  more-  difficnlt,  at* 
tended  with  great  restlessness  and  a trooUesome thirst; 
ttQtwithstuiduig  irtttdi  (so  great  is  the  nausea)  the  pa^ 
tient  Gawot  endure  any  kind  of  li^ds.  The  tongua 
beoomes  fool,  and  the  p^in  of  the  head  and  Inns  more 
violent ;  a  deliriora  tlMn  fbllowa ;  a  sli^t  mosbire  ap. 
pears  on  the  face,  and  from  thence  spmda  to  the  oth^. 
parU }  whilst  the  violence  1^  dw  ottwr  sympt«ns  abates^ 
and  shows  tbe  bennning  of  a-remiarioa,  .which  is  com- 
pleted by  plentiful  sweats. 

On  the  fever's  remitting,  the  pulse  returns  almost  to 
its  natural  state }  the  pains  of  the  head  and  loins  still 
eontiBue,  dieuf^  somewhat  less  violent,  as  likewiso 
tbe  nausea  and  want  of  appetite.  When  the  disease 
streogUi,  the  remission  is  scarcely  obvious,  and 
IS  immediately  fidlowed  1^  another  paroxysm  s  which 
begins,  net  indeed  with  so  great  a  shivering,  but  is  at- 
tmded  with  a  greater  pain  of>  the  headj  the  greatest 
anxiety,  a  hcutbum,  nausea,,  vomiting,  and  bilions 
stotds.  The  mattes  most  cem»Kily  evacuated  by  v(h 
BMt  and  stool  is  whitish  like  chalk  and  water,  or  cord- 
ted  milk  which  is  vomited  by  sucking  diildmi,  when 
the  cord  is  moeh  broke  down.  A  heat,  immodetato 
thirst,  and  delirium  now  come  on.  The  tongue  be- 
comes more  feul ;  the  teeth  and  inside  of  tbe  lips  are 
covered  with  a  black  crust }  the  breath  grows  hot  and 
fetid  :  another  remisMon  ensues,  attended  with  a  sweat} 
hut  tfaqs  remission  is  both  shorter  and  less  obvious  than 
the  first. 

This  second  remission  is  succeeded  by  a  paroxysm,  in 
whiefa  the  symptoms  are  fiu-  more  violent  than  in  the 
former  \  that  which  tbe  patient  discbarges  by  vomiting 
and  purging  is  more  fetid  j  tbe  mouth,  teeth,  and  in- 
side of  the  Tips,  are  not  only  covered  with  a  black  crust, 
hut  the  tongue  becomes  so  dry  and  stiff,  that  the  pa- 
.  tient*9  voice  can  scarce  be  heard.  Violent  delirium, 
with  restlessness  and  anxiety,  come  on  chiefly  daring 
the  paroxysm}  nor  do  these  symptoms. abate  till  the 
fever  remits,  and  the  patient  sweats. 

When  tbe  fever  becomes  so  violent,  during  the  third 
fit,  as  to  end  in  death,  wbich  is  oTlen  the  case,  some  of 
the  sick  have  a  coma  ;  in  others  the  delirium  becomes 
more  violent.  Tbe  dischargra  now  become  more  fetid, 
and  have  a  cadaverous  smeli  \  the  stools  are  involuntary } 
the  pulse  is  so  quick,  small,  and  irregular,  that  it  is 
scarce  to  be  counted,  or  even  felt}  a  cold  sweat  is  dif- 
fused over  the  whole  body,  especi^ly  the  head  and 
neck :  tbe  face  becomes  Hippocratic  and  convulsed ; 
tbe  patient  picks  the  bed-clothes }  a  subsultus  tendinum 
comes  on ;  the  sick  lie  constantly  on  their  backs,  and 

insensibly 
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VMret.  iDMnsiUy  riiflfc  down  to  tbe  foot  of  tbe  bed  ;  their  ex- 
V— '  tKDuties  grorr  ctAd'j  they  uc  tfaen  seized  vith  oonvul- 
nons,  with  vbtcb  the  scene  cloBes. 

In  this  fever,  the  urine,  wfakh  at  tbe  beginning  is 
|Mile,  becomes  of  a  deeper  colour  by  degrees,  but 
without  depositing  may  sediment.  There  seldom  or 
never  appear  any  petechtiB,  and  tbe  priekly  heat  which 
ifaa  before  on  tfao  sIud  Tanisbes  on  tbe  first  appearanee 
of  tbe  fever.  But  tbongh  these  were  the  ^net«t 
Symptons  of  this  disorder,  they  varied  in  tbe  difierent 
snhjeets,  and  at  diffinent  seasons  of  the  same  year.  Tbe 
pnlae,  for  example,  in  some,  was  qnick  in  tbe  beginnii^ 
of  the  disbrder }  in  others,  it  varied  with  the  other 
vjrm^ftoms.  'i'he  skin  was  genendly  dry  in  the  be- 
ginnmg  of  tbe  fit  ^  but  in  some  it  was  moist,  and  cover- 
ed with  sweat  &om  tbe  very  beginning  of  tbe  disease. 
In  ^e  month  of  September,  when  tbe  disorder  raged 
most,  tbe  remissions  were  very  imperfect  and  obscore  j 
bat,  on  tbe  return  of  winter  and  tbe  bealthy  season, 
they  became  more  regalar,  and  tbe  disease  assanied  the 
appearance  of  an  intermitting  fever,  to  such  a  d^ree 
as  at  length  not  to  be  distinguished  from  it.  In  some 
the  remissions  could  searce  be  perceived,  and  the  fever 
eontinned  for  two  weeks  without  anr  material  change 
fitr  the  better  or  tbe  worse.  At  this  time  numbers 
were  seized  with  it.  When  the  disorder  contiooed  for 
any  time  without  a  change,  it  genodly  ended  in  death } 
wlule  the  weather  grew  better,  it  somedmes,  in  the 
^aoe  of  a  few  days,  from  a  common  fever  became  an 
intcmutting  one,  and  the  patient  recovered,  unless  his 
liver,  which  was  sometimes  the  case,  happened  to  be 
affected.  The  cure  of  an  inflammation  of  the  liver 
proved  uncertain  and  tedions  j  as  it  was  commonly  fol- 
kwed  by  a  colliquative  diarrbcea,  which  |;eneially- en- 
dangered the  patient^B  life.~£very  succeeding  paresipm 
was  observed  to  be  more  dangerous  than  tbe  preceding  ^ 
the  third  generally  proved  fatal }  some  died  during 
the  first.  When  this  happened,  the  fever,  in  the  lan- 
ffuage  ef  the  oonotry,  was  called  a  jnwa,  that  is  m  strong 
fever. 

This  disiease,  according  to  Dr  Jjind  of  Haslar  hos- 
pital, is  the  antomnal  fever  of  all  hot  countries,  the 
epidemic  disease  between  tbe  tropics,  and  tbe  disease 
most  fetal  In  Euroiwans  in  all  hot  and  nnfaealtby  cli- 
nates.  All  authors  »gKt  that  intennittents  in  gene- 
ral, but  particulariy  this  dangerous  kind  of  them,  M 
prodnced  by  beat  and  moisture,  but  particularly  the 
evaporation  of  moisture  from  marshes.  Dr  Lind  of 
Windsor  remarks,  that  the  European  seamen  are  very 
subject  to  the  fever  above  mendoned  when  they  happen 
to  arrive  at  Bengal  in  autumn.  Tbe^  are  taredispwcd 
to  it  feom  the  nature  of  their  food,  their  confinement  on 
board,  the 'very  great  heats  to  whit^  they  arc  exposed 
durbg  ib'c'Voya^,  and  dieir  lying  fer  boors  together 

■  exposed  to  tbe  night  colds. 

Most  of  tbe  meat  used  by  the  crews  of  those  ships 
IB  salted,  and  often  in  a  putrid  state,  without  any  frcah 
v<^;^aUes,  they  having  only  biscuits,  and  some  other 
fiurinaoeons  matters.   Hie  qnuidty  of  tbe  vinous' or' 

'i^ritaous  liquors  flowed  them  is,  in  Us  opinion,  bjr  fkr ' 
too  nnall  to  subdue  the  putrescent  disposition  of  their 
animal-feod.   Hieir  fluids  coifsequenUy  become,  from 

'day  to  day,  more  and  more  putrescent,  and  of  cotirse 
more  apt  to  breed  and  contract  this  disorder.  This- 

'dispositMn  is  likewise  indiieed  by  their  being  stnwod 
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very  close  toother,  and  that  for  a  considerable  length  TertiRnk. 
of  time,  and  id  a  fcul  air,  eSpectaUy  when  the  weather  ^ 
happens  to  be  toostormy  to  penrittfn  batches  and  port* 
holes  to  be  kopt  open. 

Hiough  tbe  heiUs  diey  endore  in  the  voyage  to  In- 
dia are  less  considerable  than  those  of  the  country  it- 
idf,  yet  they  are  too  mach  for  an  European  consdtution 
to  bnir.  The  ^neMl  beat  at  «ea  within  tbe  tropics  is 
about  84°  of  i  abreoliett^  thennomrter,  which  is  suf- 
ficient to  relax  them,  and  promote  a  corruption  of  their 
hnmoors,  especially  when  k  coincides  with  the  above 
causes.  It  likewise  creates  a  languor  and  indolence, 
which  aldne  are  soffident  to  increase  that  putresconce. 
These  canses  are  apt  to  be  considenbly  aggravated  by 
Che  men's  beii^  often  exposed,  when  bn  du^,  fer  boon 
together,  to  rain,  damp,  and  cold  air }  a  circumstance 
which  frequently  happens  to  tbcm  when  tnrking  their 
ships  up  the  river  Ganges  tu  the  night-dme.  Henro 
tbe  perspiration  is  checked,  and  the  excremcdtidous 
fluid  which  used  to  be  discharged  by  tbe  skin  being  re- 
tained in  the  body,  contributes,  he  thinks,  very  much 
towards  the  predisposition  to  this  disease. 

But  tbe  most  powerful  of  all  the  remote  causes  is 
justly  thought  to  be  the  elBuvia  of  maislies  replete  with 
putrid  animal-substances.  We  have  not,  however,' 
been  able  to  determine  from  what  kind  of  putrid  ani- 
mal-subManocs  these  effluvia  derive  their  virus.  For 
diat  every  kind  of  pntiefcctun  has  not  such  an  effect 
appears  from  this,  that  neither  ^«etical  anatomists,  nor 
those  who  by  their  trades  are  exposed  to  the  putrid  ef- 
fluvia of  animals,  for  instance  such  tanners  and  butchers 
A  keep  their  shops  And  stalls  very  dirty,  are  more 
subject  tlian  others  to  putrid  diseases.  Nor  are  the 
diip-stewards  and  their  servants,  whose  business  it  is 
to  deliver  oat  the  provisions  to  tbe  ^ips  crews,  and 
who  spend  tbe  most  of  their  time  amongst  the  putrid 
and  rancid  effluvia  of  the  places  in  which  those  pro- 
visions are  kept,  more  subject  to  ^trid  fevers  than 
their  shipMnatiM.  Bnt  whatever  be  in  this,  we  are  well 
assured  that  some  particulaT  putrid  feimentadons  pro- 
duce noxious  vapours,  which,  united  with  those  of 
marsbea,  render  them  iiiiu«  pernicious.  Hence  evi- 
dently moMieds  tbe  extreme  unbealthfbloess  of  a  placa 
tailed  CSk^',  on  tbe  eastern  bank  1^  the  Ganges.  The 
riiorrs  about  it  are  fiill  of  mod,  and  tbe  Hanks  co- 
vered with  trees.  Opposite  to  the  place  where  tbe  ships 
lie  there  is  a  creek,  and  about  a  mile  from  its  entrance 
stands  the  town  of  Culpi :  tbe  ships  lie  about  a  mile 
from  tbe  shore.  None  of  tbe  sailors  on  board  tbe 
ships  stationed  at  Ibis  place  enjoyed  their  health.  Hie 
burring  ground  also  contributed  not  a  little  to  spread 
the  infccdon.  Tbe  gnnmd  being  marshy,  the  putrid 
water  flowed  from  tbe  old  graves  into  die  new  ones, 
which  infected  the  grave-diggers  and  tiiose  that  at- 
tended tbe  funerals ;  and  from  this  cause  mam  were 
suddenly  seized  while  they  were  performing  the  last 
dntyte  their  companiohs.  This  place  has  ever  been 
Rmi^able  for  the  nnhealthfulness  of  its  air.  It  was 
once  customaiy  to  send  some  of  the  Company's  ser- 
vants here  to  receive  the  cargoes  of  tbe  ships,  and-send 
dtem  to  Cnlcuttfi ;  but  so  uany  of,  them  died  on  this 
duty,  that  tbe  Company  wM  at  length  obliged  to  dis- 
pense with  it. 

Hence  it  plainly  appears,  bow.  apt  putrid  anim^ 
and-vegataUe  snhstances  are  to  render  tbe  effluvia  of. 
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feonj  places  noR  penuueu  than  tlwy  wduU  other- 
wise be.  The  reuon  ifky  great  umndatioos  of  the 
Nile  and  Ganges  are  fi^owed  by  a  healthy  season  is, 
that  by  this  means  the  putrid  animal  and  Testable 
substances  dispersed  over  the  contiguooB  countries  are 
carried  off  into  the  sea.— The  noxious  vapours  arising 
from  fena  spread  but  a  tittle  way.  l)r  Liad  has  ofVen 
known  ships  crews  at  a  very  little  distance  from  the 
shore  quite  free  from  UitB  disorder.  But  although  these 
marsh  miasmata  first  bring  on  the  disease,  yet  contagion 
particularly  spreads  it,  and  renders  it  more  epidemic. 
Tbas  the  Drake  East  Indiaman  continued  free  from 
,tbe  disorder  for  two  weeks  together,  ^nhm  she  had  no 
commonication  with  the  other  diips  i  hot  as  soon  as 
the  disorder  was  brought  on  board,  many  were  seized 
vith  it  within  a  few  days  in  such  a  manner  as  to  leave 
no  mom  to  entertain  the  least  doubt  conccnung  its  cop- 
tmons  natnre. 

Dr  Lind  Haslar  hospital  has  given  a  very  carious 
and  learned  account  of  the  appearance  of  this  kvtr 
throughout  the  various  parts  of  the  globe.  It  was  ve- 
ry common  in  England  in  the  years  1765  and  1766, 
one  obvious  cause  of  which  was  the  prevalence  of  the 
eastern  wind.  This  wind  in  England  is  often  said  to 
bring  with  it  a  fog  from  the  sea  j  but  the  truth  of  the 
matter  is,  that  in  many  places  of  this  island  the  east- 
wind  frequently  raises  a  copious  vapour  from  water, 
mud,  and  all  marshy  or  damp  places.  To  this  exhal- 
ing quality  of  the  eastern  wind  Dr  Lind  has  often 
been  an  eye-witness.  When  die  wind  changes  to  the 
east,  the  mud  sometimes  sends  up  a  vapour  as  thick  as 
smt^e ;  and  the  doctor  has  observed  two  fish-ponds  in 
bis  oei^boorikood,  one  of  fresh  and  the  other  of  salt- 
water, which  on  tbe  approach  <tf  an  easterly  wind 
sometimes  also  emit  a  dense  vapour,  a*  from  a  pot  ti£ 
boiling  water.  In  order  to  Tiew  this  phenooieaon  di- 
stinctly, the  person  should  stand  at  about  100  yards 
distance  from  tbe  mud  or  ponds.  If  the  son  shioes.- 
when  the  wind  changes  to  the  east,  be  wilt  observe  a 
constant  steam  of  vapours  arisioff  out  of  Uie  ponds, 
from  about  five  to  ten  yards  in  height,  white  Uie  air 
about  him  remains  serene.  As  the  vapour  or  fog  ari- 
sing from  other  iMidies  glides  along  tbe  surface  of  the 
earth,  and  is  brought  by  the  easteriy  wind  to  the 
ponds,  he  will  still  be  able,  for  scmie  time,  to  distinguish 
the  vapours  ascending  perpendiculariy  out  of  the  pmida 
from  those  which  are  carried  in  an  horizmital  direction 
by  the  wind  ;  especially  if  tbe  sun  continues  to  shine, 
thongb  fiuntly. 

This  evaporating  quality  of  the  east-wmd  eeemi  to 
manifest  itself  also  by  its  effects  both  on  tbe  thetmo- 
meter  and  the  human  body  i  for  a  thermometer  hong 
over  a  damp  piece  of  ground  durbg  tbe  fogs  or  exha- 
lations arising  from  it,  will  often  indicate  a  degree  of 
cold  below  the  freezing  point.  The  chilliness  of  the 
body,  BO  sensibly  perceived  when  in  this  situation,  seems 
to  proceed  from  tbe  same  cause,  and  to  produce  nearly 
-the  same  sensations,  which  tbe  damp  arising  from  the 
wet  floor  of  a  chamber  communicates  to  those  who  hap- 
pen tp  be  in  it. 

Winds  are  not  constant  in  their  effects.  As  we  liave 
sometimes  warm  weather  with  a  north-wind,  and  some- 
times very  little  heat  with  one  blowing  from  the  south  j 
■o  the  fogs  attending  an  east-wind  arc  not  constant, 
jkither  is  the  evaporation  above-mentioned  at  all  times 
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to  be  perceived.  It  is  poa^ble,  bowsvA,  that  in  all  this  Tcstteab. 
there  may  be  a  decjeption  ;  and  that  instead  of  soppo-  ^-v— * 
sing  the  quantity  of  vaponrs  eichaled  to.  be  increased  by 
an  easteriy  wind,  the  coMoess  of  that  wind  may  only 
condense  and  render  visible  tbe  vapours  in  tbe  air  at 
that  time.  But  even  this  supposition  is  liable  to  great 
objections,  as  our  coldest  north-winds  seldom  or  never 
produce  such  an  effect,  but  on  the  contrary.are  attend- 
ed with  dry  and  serene  weather. 

Be  this  as  it  will,  however,  an  east-wiod  is  nsuaHy: 
accompanied  with  a  cold,  damp,  and  unwholesome  va- 
pour, whif:fa  is  observed  to  affect  tbe  heakh  both  of 
animals  and  vegetables,  and  in  many  places  to  produce 
obstinate  intermitting  fevers,  and  also  to  occasion  frer 
^uent  relapses.  In  particular  spots  of  the  low  damp 
island  of  Portsea,  the  ague  freqoeiUly  prevails  dnriag 
the  antninnal  season,  and  in  some  years  is  much  more 
frequcpt  and  violent  than  in  others.  It  is  also  obser- 
vable, that  this  disease  always  attacks  strangers,  or  those 
who  have  formerly  lived  on  a  drier  soil,  and  in  a  mortr 
elevated  sitnation,  with  greater  severity  than  those  who 
are  natives  of  the  island. 

The  year  1 765  was  remarkable,  not  <mly  for  the 
long  continuance  of  the  easterly  winds,  but  for  an  ex- 
cessive degree  of  heat,  which  produced  a  mwe  violrat 
and  generu  appearance  of  those  diseases  than  had  been 
known  for  many  years  before.  In  the  monUi  of  Au- 
gust the  quicksilver  in  Fahrenheit's  thermom^er  often 
rose  to  82"  in  the  middle  of  tbe  day.  This  considerable 
addition  of  heat,  tc^tber  with  the  want  of  refreshing 
rains,  greatly  spread  the  fever,  increased  its  violence^ 
and  even  cbauffed  its  form  in  many  ptaces.  At  Ports- 
month,  and  tfaroo^hont  atmost  the  wb(de  island  of 
Fortsea,  an  alarming  c<mtinual  or  remitting,  fever  ra- 
ged, which  extended  itself  as  far  as  Chichester.  At  the 
same  time,  the  town  of  Goeport,  though  distant  only 
one  mile  frmn  Portsmouth,  enjoyed  an  almost  total  ex- 
emption from  sickness  of  every  kind }  whereas  in  the 
neighbouring  villages  and  farm-booses,  a  mild  regular 
tertian  ague  afitcted  whole  families.  The  violence  of 
the  fever,  with  its  appearances  -in  a  continued,  remit- 
ting, or  intermitting  form,  marked  in  some  meatnre 
tbe  nature  of  the  mil.  In  Portsmouth  tbe  symptoma 
were  bad,  worse  at  Kingston,  and  still  nMWC  dangerous 
and  violent  at  a  place  called  Haif-way  Houxij  a  street 
so  named,  about  half  a  mile  from  Fortsmooth,  when 
scarcely  end  in  a  family  escaped  this  £ever,  which  ge- 
nerally made  its  first  attack  with  a  deliriam.  In  Sie 
large  snbnib  of  Foitsmontb  called  tbe  Cmmon,  it  seem- 
ed to  rage  with  nme  violence  than  ui  tbe  town,  some 
parts  exceed  }  bnt^even  whole  streets  of  this  inburb, 
U^etlier  with  the  houses  in  the  dock-yard,  escaped  its 
attack. 

Hie  .marines,  who  were  three  tiroes  a  week  exercised 
early  in  the  morning  on  South-sea  beach,  suffered  much, 
from  the  effect  of  tbe  stagnant  water  in  an  adjoining 
morass.  Half  a  dozen  of  them  were  frequently  taken 
ill  in  their  ranks  when  under  arms ;  some  being  seiz- 
ed with  soch  a  giddiness  of  tltcir  head,  that  they  could 
scarcely  stand  ;  while  others  Ml  down  speechless,  and 
npon  recovering  their  senses  complained  of  a  violent 
headach.  When  such  patients  were  received  into  the 
hospital,  it  was  observed  that  some  few  bad  a  regular 
ague,  but  that  far  the  greater  number  laboured  under 
a  lenittin^  fever,  in  miich  sometimes,  indeed  theru 
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Tcbce^  was  DO  perceptible  remissioit  &r  several  days.  A  coa- 
¥  stant  pain  and  giddiness  of  tbe  head  were  the  meat  in- 
separable and  distressing  symptoms  of  this  disease.  Some 
were  delirions,  and  a  few  vomited  up  a  quantity  of 
bile  }  but  in  all  tbe  countenance  was  yellow.  A  long 
continuance  of  the  fever  produced  a  dropsy  or  jaundice, 
or  both,  flven  a  slight  attack  reduced  the  most  robust 
constitution  to  a  state  of  extreme  debility  j  and  thisweak- 
neas,  together  with  the  giddiness,  continued  for  a  long 
time  after  the  fever.  A  scabby  emption  now  and  then 
made  its  qipearance  on  tbe  lips  and  tbe  corners  of  tbe 
mouth :  bat  dry  itchy  spots  over  the  whole  body,  re- 
sembling much  the  common  itch,  and  seeming  to  par- 
take of  tbe  nature  of  that  disease,  were  more  frequently 
observed  in  tbe  patients  at  Portsmouth,  where  th«w  was 
not  the  least  reason  to  suspect  any  infection. 

Such  is  the  appeanmce  of  the  remitting  fever  occa- 
sioned by  maish  miasmata  in  England.  In  tbe  Nether- 
lands its  symptoms  are  not  muui  different.  Dr  Lind 
informs  us,  that  at  Middleburg,  the  capital  of  West 
Zealand,  a  sickness  generally  reigns  towards  the  latter 
end  of  August,  or  the  beginning  of  September,  which 
is  always  most  violent  after  hot  summers.  It  com- 
mences afler  the  rains  which  fall  in  tbe  end  of  July  i 
the  soouer  it  begins  the  longer  it  continues,  and  it  is 
only  checked  by  the  coldness  of  the  .weather.  Towards 
the  end  ef  August  and  beginning  of  September  it  is  a 
ocmtinnal  burning  fever,  attended  with  a  vomiting  of 
lule,  whkh  is  odled  tha  gall^kneu.  This  fever,  after 
cmtinuing  three  or  four  days,  intermits,  and  assumes 
the  form  of  a  double  tertian  j  leaving  tbe  patient  in  a 
fortnight,  or  perhaps  sooner.  Strangers  that  have 
been  accustomed  to  breathe  a  dry  pure  air  do  not  re- 
cover so  quickly.  Foreigners  in  indigent  circumstances, 
such  as  the  Scots  and  German  soldiers,  who  are  garri-. 
soned  in  the  adjacent  places,  are  apt  after  those  fevers 
to  have  a  swelling  in  ueir  legs  and  a  dtopsy  }  of  which 
maov  die. 

llese  diseases,  the  doctor  observes,  are  the  same  with 
the  double  tertians  common  within  the  tnpics.  Such 
as  are  seized  with  the  gall-sickness  have  at  first  some 
flushes  of  heat  over  the  body,  a  loss  of  a^tite,  a  white 
fool  tongue,  a  yellow  tinct  in  tbe  eyes,  and  a  pale 
colour  ox  the  lips.  Such  as  live  well,  drink  wine,  and 
have  warm  dotbes  and  good  lodgings,  do  not  snll^  so 
much  during  tbe  sickly  season  as  the  poor  people ;  how- 
ever, these  diseases  are  not  infectious,  and  seldom  prove 
mortal  to  the  niUives. 

Sir  John  Prin^^Ie  observes,  that  the  prevailing  epi- 
demic of  autumn  in  alt  marshy  countries,  is  a  fever  of 
an  intermitting  nature,  commonly  of  a  tertian  form, 
but  of  a  bad  kind ;  which,  iu  the  dampest  places  and 
worst  seasons,  appears  as  a  double  tertian,  a  remitting, 
or  even  an  ai^lentfever.  But  however  these  fevers  may 
vary  in  their  appearance  according  to  the  constitution 
•f  the  patient  and  otbvr  circumstances,  they  are  all  of 
a  similar  nature.  For  though,  in  the  bi^inning  of  tbe 
epidemic,  when  the  heat  or  rather  the  putrefaction  in 
the  Air  is  tlie  greatest,  they  assume  a  contipued  or  a  re- 
mitting form,  yet  hy  the  end  of  autumn  they  usually 
terminate  tn  regular  intermitt^nts.' 

In  Zealand  where  the  air  is  more  corrupted  than  in 
other  parts  of  tlie  Nctlierlands,  Ibis  distemper  is  called 
the  gatl-sichiess  ,*  and  indeed  both  the  redundance  and 
depravation  of  the  bile  is  sometimes  so  great,  that  it  has 
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been  ^nerally  ascribed  to  the  corrOiption  and  oveiflovr-  Tertianiu 
ing  ot  that  bumoor.  But  though  it  cannot  with  justice  ^^tf— ' 
be  said  to  originate  from  corrupted  bile,  it  is  certain  that 
tbe  disease  may  be  continued,  and  the  symptoms  ag- 
gravated, by  an  increased  ^crietioa  and  putrefaction  of 
the  bile  occasiosed  by  the  fever.  In  proportion  to  the 
coolness  of  the  season,  to  the  hei^  and  dryness  of  the 
ground,  this  distemper  is  milder,  remits-  or  inteimits 
more  freely,  and  removes  further  from  the  nature  (tf  a 
Cmtinued  fever.  The  faigho-  ranks  of  pe^e  in  ge- 
nerat  are  leut  liable  to  the  diseases  o(  the  marshes ;  for 
such  countries  require  dry  booses,  apartments  raised 
above  the  ground,  moderate  exercise,  without  labour 
m  the  son  or  evening  damps,  a  just  qnantiw  of  fer- 
mented liquors,  plenty  of  vegetables,  and  fresh  meats. 
Without  such  helps,  not  only  strangers,  bat  the  natives 
themselves,  are  sickly,  especially  after  hot  and  close 
summers.  The  hardiest  constituuons  are  very  little  ex- 
cepted more  than  others ;  and  hence  the  British  in  the 
Netherlands  have  alwa;^8  been  liable  to  fevers. 

By  this  distemper  the  British  troops  were  harassed 
thi-ougbout  the  whole  of  the  war  from  1743  to  I747< 
It  appeared  in  the  month  of  Augnst  1743;  the  pa- 
rox^mscame  on  in  the  evening,  with  great  beat,  thirst, 
a  violent  headacb,  and  often  a  delirinm.  These  syn^' 
toras  lasted  most  of  the  night,  hot  abated  in  Ham  morn- 
ing, with  an  imperfect  sweat,  sometimes  with  a  bse- 
monhagy  from  the  nose  or  a  looseness.  Tlie  stomach 
from  the  beginning  was  disordered  with  a  nausea  and 
sense  of  oppression,  frequently  with  a  bilious  and  of' 
fensive  vomiting.  If  evacuations  were  either  neglect- 
ed, or  too  sparingly  used,  the  patient  fell  into  a  conti- 
nued fevdv  and  sometimes  grew  yellow  as  in  a  jaundice. 
MHien  the  season  was  further  advanced,  this  fever  was 
attended  with  a  cough,  rheumatic  pains,  and  sixy  blood, 
llie  officers  being  better  accommodated  than  the  com- 
mon men,  and  tbe  cavalry  who  had  cloaks  to  keep  them 
warm,  were  not  so  subject  to  it }  and  others  who  be- 
longed to. the  army,  hut  lay  in  quarters,  were  least  of 
all  affected ;  and  the  less  in  propurtioa  to  their  being 
little  exposod  to  heats,  ■ight.daffiis,  and  the  Mher'&i- 
tignes  of  the  service. 

In  this  manner  did  the  mnitting  fever-  infest  the 
army  for  the  remaining  yeais  of  tbe  war }  and  that  ezi 
actly  iu  proportion  to  their  distance  from  tbe  maiafay 
places,  of  which  we  have  several  notable  instances  in 
Pringle^s  observations.  In  Hungary  the  same  disease 
appears  witli  still  more  violence,  and  is  readily  compli- 
cated with  fevers  of  a  truly  pestilential,  nature,  by 
which  means  it  becomes  extremely  dangerous.  Hun« 
gary  is  acknowledged  to  be  tbe  most  sickly  climate  in 
Europe,  and  indeed  as  bad  as  any  in  the  world.  Here 
it  was  where  tbe  crusaders  in  only  marching  throng^ 
the  country  to  invade  Asia,  ofkeu  lost  half  their  num-)* 
her  by  sickness ;  and  where  tbe  Austrians  not  long 
since  buried,  in  a  few  years,  above  40,000  »i  their  best 
troops,  who  fell  a  sacrifice  to  the  maliffnant  disposition 
of  ^e  Hnnguian  air.  Tbe  reason  of  this  uncommon 
malignity  is,  that  Hungary  abounds  with  rivers,  wbidi^ 
by  often  overflowing,  leave  that  low  flat  country  over^ 
spread  with  lakes  and  ponds  of  stagnating  water,  and 
with  large  unwholesome  marshes.  So  great  is  the  im- 
purity of  these  stagnated  waters,  that  by  them  the  ri- 
vers, even  the  Danube,  whose  course  is  slow,  bccMiie 
in  smne  places  corrupted  and  (Aesidve.   The  air  is 
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FUm.  mmif  and  ia  sammer  ifuite  ftnltry.  la  tbe  nights 
•■■'w  fasmst,  Kramer  tells  us,  it  wes  so  very  dunp,  taat  tbe 
Aiutiian  soldiers  coukl  not  secure  theoiEielves  from  the 
moisture  even  by  a  triple  tent-covering.  Here  epide- 
mical distempers  Ifegin  constantly  to  rage  during  the 
hottest  months  of  the  year  j  which  are  July,  Acgtut, 
ttnd  September :  and  these  complaints,  according  to 
the  observations  of  tbe  ^lysician  above  mentioned,  are 
the  satm  iridi  those  n^iich  are  epidemic  apoo  tlie  coast 
of  Guinea,  and  in  tlie  sicklj^  climates  of  the  East  and 
West  Indies,  of  which  mahgnant  feveiB'of  tbe  remit- 
ting and  intcrnutting  luad  ue  the  most  commoii  and 
lUngerouB. 

The  heat  of  the  sun  in  Hno^Ty  i8  'im>re|iiit«B!(e  Ailta 
In  any  other  ooantry  of  Earpe ;  and  in  proportion  to 
the  heat  ia  tbe  pestiiential  quality  of  tbe  marshy  exhala- 
tions. It  is  conataotly  olMerved,  that  the  nearer  any 
city  or  fort  is  to  a  morass  or  a  large  river  with  foul  and 
oozy  banks,  the  more  unhealthy  are  the  inhabitants. 
At  such  seasons  and  places,  tbe  air  avrarms  with  nam- 
'  hcrlem  insects  and  animalcules,  a  sure  sign  of  its  malig- 
nant ilisposidon  ;  and  the  hotter  the  snmmcr,  the  more 
r-frequcut  and  mortal  are'the  diseases.  In  short,  this 
conntry,  on  account  of  its  tmheaHfaiDCSs,  has  been 
termed  thf  grcnx  of  the  Gtrmam  i  and  in  Italy,  the 
Campania  of  Rook  is  almost  equally  unhealthy.  Lan- 
cisius,  pfaysiciaa  to  Fiqpe  Clement  Al.  fumishesns  with 
B  wry  striking  iDstaace  of  the  malignant  quality  of  the 
■ir  of  CMiyania.  '"Kirty-guitianen  and  ladies  of  the 
first  rank  in  Rooe'bKTjng  made  aa  eiccanion,  upon  a 
;faity  pleaaore,  tmrards  the-mbutli  of  the  Tyher,  the 
wbd  soidenly  ^fting,  bleVr  'firmi  the  south  over  the 
pntrid  marshes,'  when  ^9  were  imme^ately  seized  with 
a  tertian  fever,  onhr  one  escaping. 

The  island  of  ^rdinia  is  annually  visited  with  an 
•epidemical  nckness, 'which  rages  from  June  to  Sep- 
tcinher,  and  is  caUed  by  the  natives  the  intempcrica. 
Itt  seem  years  thet«  is  a'"want  of  rain  for  four  or  five 
awatks }  and  then 'it  is  that  this  dckness  ^erts  its 
utmost  violence,  hong  alwajfs  more  fatal  in  some 
places  than  in  others,  and  in  jHaticnlar  to  strangers. 
^Of  this  tbe  British  had  a  severe  proof  in  1758.— -^A:d• 
miraJ  Bn>d«rick,  in  the  Prince  ship  of  war,  tncbored 
n  tbe  bay  of  Oristagni,  wheta-  Vj  bit  'men,  isent 
fohon  on  du^,  were  ■eiBed'^iUi  Ae  epdemloal  distem- 
per  of  this  island  j  twelve  of  tbem  in  particular,  vbo 
bad  idcpt  oa  ihwe,  were  brought  on  board  delirious. 
AU  of  tbem  in  general  labonied  ' under  a  low  fever, 
'  attended  with  ^%at  opplression  at  the  breast  and  at 
-the  pit  of  the  stoniaeh,  a  constant  "retching,  and  some- 
'times  a  vomiting  of  bile ;  upon  which  a  deliriom  often 
-cnsacd.  These  fevers '  changed  into  double  tertians, 
and  terminated  in  obstinate  quartan  agues.  It  is  wor- 
thy of  remark,  that  in  this  ship,  which  lay  only  two 
miles  from  the  land,  none  wtre  taken  ill  hut  such  as 
had  been  on  shore,  of  whom  seven  died,  the  prior 
a£  a  convent,  m^ing  a  visit  to  the  Englidi  ^pfficers, 
nfiinned  them,  ^t  intemperira  of  tbe  island  were 
a  rctnittiag  or  intennitting  fever,  and  that  be  himself 
bad  eufiered  several  attacks  of  it.  Sardinia  was  for- 
meriy  so  MmarkaUe  for  ito  imwbolesone  air,  that  tbe 
Bonums  ssod  to  banisb  their  OriniDals  tbitber ;  and  it 
is  at  jarcKnt  but  thinly  peopled,  owing  to  the  morta- 
lity oecastooed  by  this  annual  sickness.  For  although 
it  is  about  140  mSkeB  Ieng»  and  in  sevend  places  75 


miles  %road,  yet  It  fa  cttmpt^d  that  tbe  ^fablb  tMrnbet^^thtna. 
of  its  inliabitants  does  not  exceed  250>ooo :  an  fhcohsi-"'' 
dcrahle  ttamber,  Tvhtfn  compatred  With  the  inhabitants 
of  the  lesser,  btit  companltively  tnore  healthful,  islatld 
of  Corsica  }  though  even  there  the  French  lost  a  iiom- 
Her  of  their  troops  by  intetmitting  and  remitting  fe- 
vers. In  the  island  of  Minorcs,  too,  j>r  fQegbom  in- 
forms «3,  that  fevers  of  this  kind  prevail  ext;eedingly  j 
that  their  types  arfe  varions,  their  symptoms  violent, 
the  intermissions  fallacious,  and  that  they  fVequcntt^  . 
and  saddenty  prove  fatal.  It  is  more  than  probable, 
he  adds,  from  .the  accounts  of  several  physicians  and 
>  travelletB,  Chat  epidemical  tertians  are  not  wholly  con- 
fined to  tfae-coaMs  at)d  islands  of  the  Mediterranean, 
but  that  Uiey  are  equally  frequent  imd -destructive  in 
many  other  parts  of  tbe  globe ;  and  perhaps  may  be 
deemed  the  anniversary  antomnal  distempers  of  biost 
hot  countries  in  the  vorld.  And  though  in  the  mild 
climate  of  Britain,  a  tertian'raay  easily  be  cured  when 
it  is  discovered  *,  yet  in  wam^  climates,  socb  is  the  ra< 
pld  progress  of  the  distemper,  that  it 'is  necessary  to 
know  it  in  the  very  beginning,  -whidi  is  very  dififcnlt 
for  those  who  have  neverseen  nxty  btit  the  tertians  nsoal- 
ly  met  with  in  Britain. 

From  Dr  Clegbom'a  dccoBftt '  of  Minorca,  however, 
it  doth  not  appear  why  that  island  should  be  so  ffiBch 
infested  widi  fevers  of  this  kind^  since  it  is  &r  from 
being  a  marshy  country ;  nay,  on  the  contrary,  is  very 
dry.  The  south  wind,  he  ohsetves,  is  vety  unhedUiy  } 
and  ft  is  tbe  prevalence  of  this  wind  which  brings  on 
tbe  fever ;  but  still  tbe  difficulty  is  not  removed,  be- 
cause the  sea  air-ts-so  far  from  brinf^ng  on  such  dan- 
gerous diseases,  that  it  is"  one  of  the  greatest  prescn*a- 
tives  against  tbem.  As  to  the  moisture  which  must  ne- 
cessarily accompany  an  insular  situation,  -  that  cannot 
reasonably  be  admitted  as  a  cause  of  thb  or  any  other 
disease.  In  the  London  Medical  Observations  we  find 
"a  ^per  on  a  -subject  very  similar  to  the  present,  name- 
ly, the  mischiefs  produced  by  lying  in  damp  sheets,  or 
being  exposA  to  moist  vapour.  The  author  tells  ns,  that 
he  hardly  knoWs  a  distemper  tbe  origin  of  which  has 
not  by  some  been  aserihed  to  lying  in  a  damp  bed,  or 
sitting  in  a'wet  room ;  and  yet  be  docs  not  know  any 
one^wliich  will  certainly  be  produced  by  tfiese  causes, 
and  people  "frequently  expose  themselves  to  such  causes 
^without  suffering  any  ill  effects.  **  It  mnat  he  owned 
i&de^,  (says  he),  that  the  vapours  arising  from  the 
bilge-water  of^ships  tend  to  produce  a  scurvy.  The 
swampy  plains  also  near  the  mouths  of  great  rivers 
which  are  oflcn  overflowed,  and  low  grounds  which 
cannot  readily  be  drained,  and  those  tracts  of  land 
where  the  thickness  and  extent  of  the  woods  keep  tbe 
ground  moist  and  half  pntrid  for  want  of  ventilation, 
are  destructive  to  the  neighbouring  inhabitants,  by  oc- 
casioning obstinate  intennittents  in  the  colder  climates, 
and  pestilentiid  feven  in  the  batter  re^ons.  But  all^ 
this  mischief  arises  not  merely  from  moistnre,  but  from 
aa  nnventilated  and  putrid  moistun ;  fw  the  inoffen- 
nveness  of  mere  wetness,  untaiuted  wiUi  putridity,  may 
be  reasonably  inferred  from  tbe  ftdlowing  conridera- 
tions.  The  air  is  often  fully  saturated  with  moisture : 
and  yet  neither  is  any  epidemical  distemper  producea 
hy  it,  nor  arc  those  remarkably  aggravated  with  which 
the  sick  happen  at  that  time  to  be  afflicted.  The  air 
fian -rivers  and  £nm  die  sea  is,pobab^  moze  repleni^- 
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.  ed  witti  vapours  than  inland  ooBDtHet  cleared  of  their 

'  wooif  I  yet  the  most  celebrated  of  the  ancient  physi- 
ciaiu  recommended,  the  bank  of  a  running  river  for  the 
situation  of  a  house,  on  account  of  its  peculiar  healthfutr 
aess  i  and-  many  invalids  are  sent  by  the  modem  pbysi- 
tuons  to  the  sea  side,  only  for  the  benefit  of  the  sea.  air* 
"  Where  the  sailorp  are  cleanly,  and  not  too  much 
ovwded,  they  are  often  as  heabhy  daring  long  voya^ 
at  sea,  as  tliey  would  hitve  been  on  woj  p»rt  d  thq 
land.  Venice  is  aat  ohwrved  to  be  las*  healthy  than 
lioodoo  or  Paris. 

**  Thoso  iriu.  are  mooh  di^oaed.  tp  sweat*  lie- man/ 
boivs  in  bedelodwa  jmpcegnated  probi^ly.  with  a  leae 
iriiolesome  moistarr  thu  would  have  been  left  in  the 
sheets  half'dried  after  washing  j  and  there  is  no  reason 
to  think  that  any  remarkable  injury  was  dttne  to  the 
health  by  the  continuance  of  such  sweats  almost  every 
night  for  weeks,  and  fw  months,  exo^t  what  arose  from- 
the  too         ct^iousness  of  this  evacuatioe. 

"  Childrco,  and  such  as  are  troubled  with  the  stone,- 
and  those  who,  from  other  infionities  orage,  coDSthntly 
wet  their  . beds  with  their  urittc,  db  not  uppaar  to  sufiec 
in  their  health  on  this  aoGonBt* 

"  It  is  a  common  practioe,  a  some' disorders,  to  go 
ta  bed  with  the  1^  or  amw  wrapped  in  linen  cloths 
thonmghly  soaked  m  Malvern  water,  so  that  the  sheets 
wilt  he  in  aun^pliKiea  as  wet  as  they  ean.be}  nd  I; 
have  lumm  Ane  pntieids  and  their  hedfellewe  receive 
ao  barm  frsm.a  enptinuanw  rf  this  practioe  for  ninvy. 
^M»ths.  Ner  can  it  be  said  that  the  Malvern  water  is 
more  innooent.  than  any  othu-  water  might  be,  on .  ac- 
count of  any  ingredients  with  which  it. is  impregnated; 
ibi  the  Malvern  water  is  purer  than  that  of  any  other 
firing  in  England  vr\dfh  1  ewer  examined. 

"  The  greatest  valetudinarians  do  not  scruple  to 
sprinkle  lavender-water  upon  their  sheets;  and  yet, 
when  the  spirit  is  flown  off,  there  ia  left  what  is  as 
truly  water  as  if  it  had  been  taken-6Mi.the  river. 

"  Is  it  observed,  Uiat  lanndresbes  are  peculiarly  un- 
healthy above  other  women,  though  they  live  half 
their  time  in  the  midst  of  wet  linan,  in  an  air  fully  sa- 
tmted  with  vapenn?  Many  other  employments  might 
he  mentiened,  the  persons  oecnpied  in  which  are 
eonstantly  exposed  te  vret  floors  er  pavements,  or  to 
he  surrounded  with  watery  vaponra,  or  to  have  their 
clothes  often  wet  for  many  hours  together. 

**  Is  it  the  c<ddness  of  wet  linen  which  is  to  be  feared? 
But  shirts  and  sheets,  colder  than  any  nnfroun  water 
can  be,  are  safely  worn  and  lain  in  by  many  persons, 
who,  during  a  bard  frost,  neither  warm  their  shirts 
nor  their  sheets.— Or  does  the  danger  lie  in  the  damp- 
ness ?  But  then,  how  comts  it  to  pass,  that  a  warm  oect 
aolA  hath,  and  loog-continucd  foin>;ntations,  can  be 
used,  without  the  destruction  of  those  who  use  tliem 
Or  is  it  fnun  both  togetiier  i  Yet  we  have  long  heardi 
of  the  thidtneai  and  eontinaano»of  the  cold  fogs  in 
the  seas  north-west  of  England,  but  have  never  yet 
bem  told  of  any  ceitain  iU  eflei^ -which  they-  have  upon 
those  thnt  live  in  these  cowtriet." 

With  regard  to  the  causes  of  fevers,  however^  Dr 
3Und  is  of  opinion,  that  noxious  vapours  arising  from 
the  earth  are  for  die  most  part  to  be  blamed.  Even 
in  countries  seemingly  dry^  and  where  violent  rains  are 
net  frequent,  he  thinks  the  air  may  load  itself 
with  potrid  exhalations  from  the  ground  j  and  that, 
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except-  in  the  huxning  deserts  of  Arabia:  or  Aftica^  TarUaae- 
people  ace  nowhere  exempt  from. diseyses  occasioned* 
by  putrid  moisture.    In  most  of  the  hot  countries  the 
pernicious  eOects  of  the  putrid  vapours  are  by  no  means 
equivocal.   In  Guinea,  they  seem  to  he  more  extiaor' 
dinaiy  than  anywhere  else  in  the  world ;  neither  indeed 
can  it  be  suppMcd,  that  a  hot  and  moist  atmosphere  can 
be  without  putrescency^    It  may  in  general  be  remark- 
ed,, that  in  sultry  climates,  or  during  hot  weather,  in 
all  places  subject  to  great  rains,  wbeni  the  counti^  is 
not  cleared  and  cultivated,  hat  is  overran  with  thick- 
ets, shrubs,  or  woods,  especially  if  thene  are  manbos  or 
4ta^Mting  watera  in  the  neighbourhood,  aokntts  may 
be  dreaded,  and  particulariy  the  >>emitting  fever  oSi 
which  we  now  treat.   'nwfens,.even  in  difimnt  ooun- 
ties  of  England,  are  known  to  be  very  prejudicial  to 
the  heajlth  of  those  who  live  near  them,  and.  still,  more 
BO  to  strangers  j  bat  the  woody  and  marshy  lands  in; 
hot  fMHintries  are  much  more  pemicioas  to  the  health 
of  Europeans.    In  all  those  unhealthy  places,  parti- 
culariy during  fogs  or  rains,  a  raw  v^^our,  disagreeaUe. 
to  the  smell,  arise* irun  the  earth,  aud;e8peQiaUy  inthe 
huts  or  houses^  But^  all  the  vapoers  which  infest  the 
torrid  zone,  the  most  malignant  and  fatal  are  Aar- 
mattans :  Tbey  are  said  to  arise  from  the  conflux  of  se- 
veral rivers  in  the  king  of  Z)orawe*«  doaiaiona  at  Be-  - 
nin  (the  amt  unwholeafnoe  port  of  Gimwa),  where  tr*. 
wUers  are  obliged  to  he  oansed  o»-men*j  backs  for  se- 
wxal  days  journey,  throng  swampy  .groundsy^uid  over 
niaiskes,  amidst  stinking  ooze,  and-  thicketa  of  man- 
grove trees  which  are  annaally  overfloww.    llese  vb*- 
pours  come  up  the  coast  to.«  surprising  distance,  with  - 
the  south-east  and  nortb.east  winds :  and-  it.  has  been 
observed,  that  in  their  progress  they  have  often  chan- 
ged both  the  course  of-  the  winds  and  <^  the  sea-onr^ 
rents.    The  times  of  their  appearance  at  Coast 
are  tbe  months  <]£  December,  January,  cr  Fehruary. 
Tbc  north-east  andr  seuth-east  winds  are  alwnya  usi- 
healthy,  but  particulariy  so  during  the  hannUtan  sea- 
son.   In  some  years  this  vapour  is  ecarce  perceptible  ;  . 
but  in  others  it  is  thick,  noitioDs,  and  destmctive  t»  - 
the  blaeks  as  well  aa  whites.-».The  motelitj  is  in  pro- 
pertim  to  the  denrity  and  duratkn  of  the         It  has  ■ 
n  raw  putrid  smell }  aad  ia-sometinwe  so  diiek,  that  a.-^ 
person  or  house  cannot  he  disceriMd  throng  it  at  the 
distance  of  1 5  or-  20  yards :  and  it  continues  so  for  ro 
or  14  days  }  during  wJiicfa  it  opens  the  seams  of  shijn, 
splits  or  opens  the crevicce of  weodasif  shrmdLordned  ' 
with  a  great  fire,  and  destroys  both.man  and  beaoL 
In  tbe  year  1754  or  1755,  the  mortality  occasioaed  in  . 
Guinea  by  this  stinking  fog  waa  so  great,  that  in  seve- 
ral negro  towns  the  living  were  scarce  sofficient  to  bnrj 
the  dead.p— Twenty  women  brought  from  Holland  by  a 
new  ^vemor  to  the  Castle  def  Minmf  perished,  tog». 
thcr  with  vaoat  of  tbe  men  iu  the  garrismi.    The  fjatcs 
of  Cape  Coast  castle  were  shut  ap.fwwaat  of  oentmcla 
to  do  duty  ;  the  blacks  dying  at  this  time  as  well  as 
the  xAita  people.   It  is  Ineky  that  it  is  oi^  ia  soma 
years  that ^WMtfteiyr  w«  so.very'thiok.and  nogdeos,  . 
otherwise  that  part  of.  the  ceunt^  woald  he  depopu* 
lated.    It  is  obsmred-that  all  fogs  areextiemdy  un- 
healthy in  these  parts,  particularly  before  and  after  the 
rainy  seasons ;  but  the  above  account  of  tbe  ^armat' 
tana  appeared  so  very  extraordinary  aad  incredible  to  ~ 
suae  of  Br  liind'^  readers^  that  he  thought  pniper  to  ■ 
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publisli  a  fuittier  cortotioratioii  of  the  facta  abovd  men- 
'  ttoned.  "  A  gentleman  (says  be)  who  bad  long  re^ 
aided  at  Cape  Coast  castle,  informed  roe,  that  during 
the  time  of  this  fog,  being  in  the  upper  chambers  of 
the  fort,  the  boards  of  tho  floor  shrunk  so  nuidi,  thftt 
be  could  discern  the  candles  borning  in  the  nnr^noita 
below  him  (there  arc  no  plaster  ceilings  nsed  in  thtise 
hot  countries)|  and  that  he  could  tlwn  even  distingniah 
what  people  were  doing  in  the  apartments  below-;  the 
seams  of  the  Boor  having  opened  at>ove  half  an  inch 
while  the  fog  lasted,  which  afterwards,  upon  its  being 
dispelled,  became  close  and  tight  as  before." 

In  AfHca  the  rains  and  dews  seem  to  be  possess*^  of 
Qualities  almost  equally  pernicious  with  the  fogs.  This 
much  is  certain,  that  in  Guinea,  many  of  the  principal 
negroes,  and  especially  of  the  mulatto  Portuguese,  take 
the  ntmbst  precaution  to  aWd  being  wet  with  those 
ImiiM,  especially  snch  as  fall  first.  At  tlie  setting  in  of 
the  rainy  season,  they  generally  shut  themselves  np  in 
a  dose  well-thatched  but,  where  they  keep  n  con-* 
sUnt  fire,  smoke  tobacco,  and  drink  bnudy,  as  preser^ 
vadves  ainunst  the  noxious  qilality  of  the  air  at  that 
time.  Vvhen  wet  by  accident  widi  the  rain,  they  im^ 
mediately  plunge  tbetnselTes  into  salt  water,  if  near  it* 
Those  natives  generally  bathe  once  a*day,  bot  never  in 
the  fresh  water  rivers  when  tbey  are  overflowa  with  the 
rains :  at  such  times  they  prefer  for  that  purpose  the 
water  of  springs.  The  lint  rains  which  fall  in  Guinea 
are  commonly  supposed  to  be  the  most  unhealthy.  They 
have  been  known,  in  48  hours,  to  render  the  leather 
ni  the  shoes  qoite  mouldy  and  rotten,  they  stain  clothes 
more  than  any  other  rain ;  and  soon  after  their  com' 
laenciement,  even  places  formerly  dry  and  parched 
swarm  with  frogs.  At  this  time  skins,  part  of  the  traf- 
fic of  Senegal,  quickly  generate  large  wwms ;  and  it  is 
remarked,  that  the  fowls,  which  greedily  prey  on  other 
inseeta,  refuse  to  feed  on  these.  It  has  been  nrtber  oh- 
served,  that  woollen  clotha  w^  in  those  runs,  and  af- 
terwaids  fanng  up  to  dry  in  the  sun,  have  sometimes  be«- 
come  full  of  maggots  in  a  few  honrs*— It  is  also  probfr' 
ble,  that  as  in  some  of  those  countries  the  earth,  for 
six  or  eight  months  of  the  year,  receives  do  mtMsture 
from  the  heavent  but  what  falls  in  dews,  which  every 
night  renew  the  vegetation,  the  suHace  of  the  ground 
in  many  places  becomes  hard  and  incmstated  mth  a 
dry  scurf,  which  pens  up  the  vapours  below ;  until,  bv 
the  continuance  of  the  rains  for  some  time,  this  crust  is 
softened,  and  the  long  pent  op  vapours  set  free.  That 
these  dews  do  not  penetrate  deep  into  the  earth  is  evi- 
dent from  the  constant  dryness  and  hardness  of  such 
spots  of  ground  in  those  countries  as  are  not  covered 
witii  grass  and  other  vegetables.  Thus  the  large  riven 
in  the  dry  season  being  con&ned  within  narrow  bonndii, 
leave  a  great  part  of^  their  channel  mieovend,  which 
having  its  nioistnn  totally  exhaled,  becwnes  a  solid 
hard  crust ;  but  no  sooner  the  rains  fall  tlian  by  de- 
grees this  long  panned  up  crust  of  earth  and  clay  gra* 
dually  softens,  and  the  ground,  which  before  had  not 
the  least  smell,  begins  to  emit  a  stench,  which  in  Sour 
or  five  weeks  becomes  exceedingly  noisome,  at  iiriiich 
time  the  sickness  is  generally  most  violent. 

This  sickness,  however,  is  not  different  from  the 
remitting  fever  which  has  been  described  under  so 
many  various  forms  and  uames.  An  infUmmatory 
f(Hrer  is  seldom  observed,  during  the  wason  of  sickness, 
■z 
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in  this  part  6f  the  world }  and  we  sh^t  eondode  our  TcniuM.^ 

description  of  the  ampkimertna paluthsa  with  some  ex- '  <i' 

tracts  from  the  surgeon's  journal  in  a  ship  that  sailed 
np  the  rivers  of  Guinea. 

On  the  jth  of  April  we  sailed  up  the  river  of 
Gamlua,  and  fonnd  all  Hie  English-  in  the  fwt  in 
perfect  heahfa.  Hie  sorgeais  of  the  factory  informed 
me,  that  a  relaxation  of  the  stonmch,  and  consequent-' 
ly  a  weakened  digestion,  seemed  to  bring  on  most  of 
the  diseases  so  fiital  to  Kuropeaos  in  the  sickly  season^ 
They  were  generally  of  a  bilious  nature,  attended 
with  a  low  fever,  sometimes  of  a  malignant,  at  other 
times  of  a  remitting  kind.— On  the  12th  of  Aprils 
after  sailing  30  miles  up  the  river  St  Domingo,  we 
came  to  Catchou,  a  town  belonging  to  the  Foitugnese 
in  Lat.  20°  N.  In  this  town  were  onlyfour  white 
people,  the  governor,  and  tbree  friars.  The  number* 
of  whites  in  the  trading  shipa  was  51.  One  morning 
towards  the  latter  end  <^A^,  a  little  ram  fell.  On 
the  zjth  of  May  there  tras  a  second  shower,  accompa- 
nied with  a  tornado.  On  the  1 8th  of  May  it  raineft 
the  whde  day  {  and  the  rain  ccratinnedf  but  with  sbnt 
intervals,  imtil  the  beginning  of  October. 

"  In  the  month  of  June  almost  two^thirds  6f  the 
white  people  Were  taken  ill.  Their  sickness  could  not 
be  well  characterised  by  any  denomination  commonly 
applied  to  fevers:  it  however  approached  nearest  to 
what  is  called  a  nervous  fever ^  as  the  pulse  was  always 
low,  and  the  brain  and  nerves  seemed  princip^y  af- 
fected. It  had  also  a  tendency  to  freqoent  remissions^ 
It  be^n  sometimes  widi  a  vomitii^,  but  oftener  with 
a  delirium.  Its  attack  waa  commonly  in  the  ni^t  > 
and  the  patients,  being  then  delirioos,  were  apt  to  run 
into  the  open  air.  I  observed  them  fiequently  rccovef 
their  senses  for  a  short  time,  means  of  the  heavy 
rain  whieh  fell  upon  their  naked  bodies.  But  the  de- 
lirium soon  returned  1  tfaey  aiierwards  became  coma- 
tose, their  pulse  sunk,  and  a  train  of  nervous  symptoms 
fUlowed  }  their  skin  ofkeu  became  yellow  \  bilious  vo- 
mitings and  stools  were  frequent  symptoms.  The  fever 
reduced  the  patient's  Strength  so  much,  that  it  was  ge- 
nerally six  weeks  or  twO  months  before  he  was  able  to 
walk  abroad.  A  consuming  flux,  a  jaundice,  a  dropsy 
or  obstructions  in  the  bowels,  were  the  consequences 
of  it.  Of  ji  white  men,  being  the  companies  of  four 
ships  which  were  at  Catchou,  one-thbrd  died  of  the 
fever,  and  one-third  more  of  the  fiux,  and  other  diseases 
consequent  upon  it }  and  of  these  not  one  was  taken  ill 
till  the  rains  began. 

I  believe,  on  the  whole  face  of  the  earth,  there 
is  hardly  to  be  found  a  mm  unhealthy  country  than 
this  during  the  rainy  season  :  and  the  idea  1  tlien  con- 
eeived  of  onrwbite  people  was  by  making  a  fwmpairisoii 
of  their  breathiag  soch  a  noxious  air,  with  a  number  of 
river-fish  put  into  stagnating  watery  where,  as  the  water 
corrupts,  the  fish  grow  less  lively,  they  droop,  pine 
aivay,  and  many  die. 

Thus  some  persons  became  dull,  inactive,  slight- 
ly delirious,  at  intervals;  and,  without  being  so  much 
as  confined  to -their  beds,  they  expired  in  that  delirious 
and  comatose  state  in  less  than  48  hours  after  being 
in  apparent  good  health.  The  white  people  in  general 
became  yullow  ;  their  stomach  could  not  receive  mncU 
food  without  loathing  and  retchings.  Indeed  it  is  ntt 
wonder  that  this  sickness  proved  so  &tal,  tjnt  recover 

rlea 

Digitized  by  Google 


Practice. 


lies  from  it  were  so  tedions,  and  that  they  were  at- 

'  tended  with  fliuc^,  dropsies,  the  jaandioe,  ague-cakes, 
and  other  dangerons  chrooical  distempers.  It  seems 
more  wonderfaito  me  that  any  white  people  ever  reco- 
ver, while  they  contmue  to  breathe  so  peadferoos  an  air 
OS  that  at  Catdiou  during  the  rainy  season.  We  were, 
ka  I  have  already  oltferved,  30  miles  from  tbe  sea, 
in  a  country  altogether  uaciiltivated,  overflowed  with 
water,  surrounded  with  thid:  impenetrable  woods,  and 
■vemra  with  dime.  The  air  was  vitiated,  uusnBe, 
a^d  thick  ;  insomadi  that  die  lighted  tordies  w  candles 
hnnit  dim,  and  seemed  ready  to  be  ralinguiahed :  even 
the  hnman  voice  lost  its  natuiml  tone.  l%e  smell  of  tbe 
groond  and  of  the  houses  was  raw  and  offensive  i  but  tbe 
vapour  arising  from  pnti^d  water  in  tbe  ditdies  w&a 
much  worse.  All  this,  however,  seemed  tolerable,  when 
compared  with  the  inhotte  numbers  of  inseets  swarming 
every  where,  both  on  tbe  groand  and-  in  tbe  airj 
whidi,  as  they  seemed  to  be  produced  and  cherished  by 
Ae  putrefiwtioo  of  the  atmoa^ibere,  so  they  contributed 
greatly  to  increase  its  impnnty.  The  wild  bees  from 
tbe  woods,  together  with  millions  1^  ants,  overran 
and  destroyed  cbe  fonnture  of  die  hottses }  mt  the  same 
time,  swamis  of  cockroaches  often  darkened  the  air, 
and  extingni^ed  even  candks  id  their  iBgfat }  bat  the 
greatest  plagne  was  the  nmsqaettoes  and  sand-flies, 
whose  incessant  buzz  and  painful  stings  were  more 
insupportable  than  any  symptom  of  the  lever.  Bft- 
sides  all  these,  an  incredible  number  of  frogs  on  tbe 
hanks  of  tbe  river  made  such,  a  constant  and  dis- 
agreeable croaking,  that  nothing  but  being  accustom- 
ed to  such  an  hideous  noise  could  permit  the  enjoy- 
ment of  natural  sleep.  Xn  the  beginiung  of  October, 
as  the  rains  abated,  the  weather  became  very  hot) 
the  woods  were  covered  with  abundance  of  dead  frogs, 
and  other  vermin,  left  by  the  recess  of  the  river }  all 
thenumgroves  andshrvhs  were  lUcewise  overspend  wkh 
stinking  slime.** 

After  so  particalar  a  description  of  the  remitting  fe- 
ver in  many  diflferent  parts  of  the  world,  we  presume  it 
will  be  needless  to  take  notice  of  anvlittle  varieties  whidi 
may  occur  in  the  warm  parts  of  America,  as  both  the 
nature  and  cure  of  the  distemper  are  radically  the  same : 
neither  shall  we  lengthen  oat  this  article  -with  further 
descriptions  of  remitting  fevers  from  the  works  of  fo- 
reign authors,  as,  from  what  we  have  already  said,  their 

-nature  cannot  easily  he  mistaken. 

Care,   Tbe  great  difficulty  in  the  core  of  rettutting 

-fevers  arues  fiimi  their  not  being  simple  diseases,  but 
a  c<HnpUcaiion  of  sevesal.  Fevers,  propeiiy  speakings 
have  bnt  three  or  fenr  diflhrent  a^earances  which 

'they  cMi  assome  'withodt  a  -complication.  One  is,  when 
they  are  attended  with  a  [dilogisdc  diathesis  j  another 
is,  when  they  assmne  the  form  of  genuine  intermit- 

'  tents  *,  a' third  is,  when  they  produce  a  debility  of 
the  nervous  system ;  and  the  fbmlh  is,  when  altmg 
with  thb  debility  there  is  also  a  rapid  tendency  to  pu" 
treGu:tion.    If,  therefore,  all  these  species  happen  to 

'  iaiake  an  attack  at  once,  the  most  dabgerons  fever  we 

*can  imagine  will  be  produced  j  and  however  contrary 
it  may  be  to  our  tfaewies  to  admit  the  possibility  of 
feocb  an  attack,  the  truth  of  flte  h/tit  is  too  often  cm- 

rfirmed  by  fhtal  experienoe.  In  the  beginning  iii  re- 
inittent  fevers,  for  instance^  -the  symptoms  indicAte  a 

•high  deinree  of  inflaaunaUon :  but  if  the  vnctitieiier 
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attempts  to  remove  this  inHammatiim  by  Uoed-letting  Tertiaaa. 
or  otlwr  encoatitnu,  the  pulse  sinks  irrecoverably,  ana  ^  v  '  ' 
tbe  person  dies  wiUi  such  symptwns  as  Aow  tha^  the 
nervous  system  has  been  firom  tl^e  beginning  greatly 
afllected  j  at  the  same  time  the  hi^  stimidanta  and 
cordials,  m  cinchona,  which  would  have  conquered  the 
nervous  part  of  the  disease,  increase  tlie  isflammatorT 
jMurt  of  it  to  such  a  de^;rce,  tint,  by  a  too.early  exhib^ 
tkn  of  Aem,  the  patwnt  also  dies,  hat  after  another 


manner. 


In  the  remitting  fever  of  the  East  Indies,  2)r  Lind 
of  Windsor  fanned  the  Allowing  indications  ^  cun^ 
I.  To  allay  tbe  violence  of  the  fever.  2.  To  evacuate 
the  putrid  humours,  and  take  great  care  to  prevent  the 
body  from  inclining  to  putr^u;tion.  3.  To  keep  up 
the  strength  of  the  patient  as  much  as  possible  during 
the  disorder.  4.  To  lose  no  time  in  preventing  the  re- 
turn of  the  paroi^rsms. 

To  allay  the  violence  <^  the  fever,  every  tlnng  that 
can  contribute  to  increase  it  oag^t  to  be  carefully 
avoided  or  removed ;  such  as  great  heat,  too  strmig  a 
U|^t  fftUing  on  the*  eyes,  noise,  and  motion.  If  du-  > 
ring  the  paroxysm  the  head  and  loins  be  affected  with 
viotant  pains,  tlie  paise  he  fidi  and  hnd,  and  die  heat 
kilmse,  blooding  may  he  used,  hut  vidi  the  greatest 
caution :  ftir,  howover  uaebl  this  operation  may  be  in 
0(dd  climates,  the  saccess  of  it  in  warm  ones  is  so  fiu 
from  being  certain,  that  the  lives  of  the  patients  have 
been  often  very  much  endangered,  nay  even  destn^ed 
by  it.  Dr  Bbdenodi,  and  the  surgcfm  of  the  Ponsbome, 
endeavoured  each  of  them  to  n^ieve  two  patients  by 
bloodletting )  and  tbe  consequence  was,  that  each  of 
them  lost  ooe  patient.  Dr  Lind  bled  two  patients  ^ 
one  of  whom  was  Mr  Richudsoo,  die  first  mate  of 
the  ship,  who  oemplained  of  a  Boost  violent  pain  in  his 
head,  with  a  full  hud  pulse.  Aboat  four  or  live  ouncM 
of  blood  were  taken  from  him,  by  iribidi  be  was 
greatly  relieved :  nor  was  the  cure  retarded  by  .it  { 
nay,  the  fever  afiennirds  became  leas  irr^olar.  At 
the  time  tbe  odier  patient  was  bled,  the  disease  was 
exceedingly  frequent  and  violent.  He  was  so  earnest 
for  bleeding,  that  he  fired  all  the  rest  with  the  snme 
desire,  swearing,  that  by  refusing  them  tliis  only  re- 
medy, every  one  of  '..hem  would  be  tent  to  their  graves. 
To  ^uiet  them,  therefore,  and  get  quit  of  their  impor- 
tunities, the  doctor  complied  with  their  request,  and 
took  about  five  or  six  ounces  from  htm  who  had  beea 
the  first  to  require  it.  *the  consequence  was,  that  ha 
immediately  lost  his  strength }  and  in  less  than  an  hour, 
daring  which  time  he  made  his  vrill,  was  carried  off  by 
the  next  fit.  Tt  is  necessary,  however,  to  observe,  ana 
indeed  tbe  doctor  himself  makes  the  observathm,  irith 
regard  to  this  patient,  that  he  was  bled  at  an  improper 
time,  namehr,  between  the  fits }  whmas,  had  he  been 
bled  in  the  hot  fit,  it  is  possible  he  mi^t  have  been  re- 
iieved. 

In  support  of  the  advantages  to  be  derived  from 
bleeding  under  proper  circumstances,  vre  have  the 
authority  both  -  of  'Gle^iom  and  Pring^e.  As  Dr 
Cleghom  practised  in  a  very  hot  country,  bis  oh- 
sorvations  must  in  the  present  caeeiiave  greater  weight 
than  those  of  Pringle,  who  practised  in  a  oddor 
-one.  The  former  acquaints  ns,  that  if  he  was  called 
in  early  enoi^i,  voices  there  was  a  strrag  ceotia>indi- 
catioii|  be  always  used  to  take  away  some  Uood  from 
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people  <^  idl  ages  \  nameljrj  from  robust  adults,  ten 
or  twelve  mmces  ^  from  others  ■  inuUer  quutity,  in 
proportion  ta  their  stiength  and  years.  And  further, 
>f  a  violent  faeadacfa,  olnunate  deliriunif  and  heat  or 
pains  of  the  bowels,  were  urgent,  the  bleeding  was  re- 
peated within  a  day  or  two.  By  this  seasonable  evacua- 
tion, be  fooad  tbe  vehemence  of  all  tbe  paroxysms 
somewhat  diminished  *,  tbe  apyrexia  became  more  com- 
plete ;  tbe  operation  of  emetics  and  cathartics  render- 
ed safer  and  more  snccessful ;  and  the  terrible  symp- 
tuns  which  happened  about  the  height  of  the  distem- 
per, such  as  raving  sopor^  difficulty  of  breathing,  in- 
flammations of  tbe  abdominal  viscera,  &c.  were  either 
prevented  or  mitigated.  But  if  the  fever  had  conti- 
nued Sot  some  time  before  he  was  called,  and  the  mass 
of  blood  appeared  to  be  too  much  melted  down  or  in- 
clined to  a  putrid  dissolution,  he  either  abstained  from 
bleeding  entirely,  or  took  away  a  very  small  quantity, 
though  some  urgent  symptoms  might  seem  to  require 
a  larger  evacuation.  As  to  the  time  of  perform- 
ing the  operation,  he  acquaints  us,  that  it  is  safe 
enough,  except  when  the  cold  fit  lasts  of  is  soon  ex- 
pected, or  while  tbe  skin  is  covered  with  critical 
sweats  }  and  that  he  usually  opened  a  vein  in  the  be- 
ginning of  the  hot  fit ;  by  which  means  the  sick  were 
relieved,  tbe  immoderate  heat  of  the  body,  which  is 
oflten  pt>ductiTe  of  &tal  effects,  was  diminidied,  and 
the  critical  sweats  brought  on  sooner  and  in  greater 
abundance. 

But  diough  Dr  liind  found  venesection  to  be  of  such 
pernicious  tendency  in  his  patients,  cooling  acidulated 
liquors  were  of  the  utmost  service,  as  they  corrected 
the  putrid  humours,  lessened  the  heat  and  thirst,  and 
of  course  prevented  the  fever  from  arriving  at  so  great 
an  height  as  it  would  otherwise  have  done.  Those 
cooling  liquors  are  tbe  best  which  are  made  up  with 
some  nrinaceous  substance,  as  they  most  easily  unite 
witb  other  fluids.  Fossil  acids  too,  and  crystals  of  tar- 
tu-,  especially  the  latter,  are  of  considerable  use,  not 
enly  in  this,  but  in  other  fevers.  Hie  neutral  salts, 
prepared  mth  the  juice  of  lemons,  were  likewise  given 
with  success  during  the  beat  of  the  fever.  They  lessea 
the  nausea,  the  fits  become  more  regular,  and  the  re- 
missions more  full;  and  they  are  particularly  grateful 
when  given  in  a  state  of  effervescence.  Tbe  good  ef- 
Sects  of  these  draughts  we  are  in  a  neat  measure  to 
ascribe  to  the  antiseptic  quality  of  the  fixed  air  extrica- 
ted from  them  during  the  efiervescence. 

During  the  remusion,  it  is  proper  to  evacuate  the 
putrid  humours,  by  small  doses  of  ipecacuanha,  or  ra- 
ther tartar  emetic.  The  tartar  emetic  indeed  appears 
to  be  endowed  with  some  kind  of  febrifuge  virtue, 
"whic^  Dr  CuHen  thinks  is  owing  to  its  relaxing  the 
frhrile  spasm  taking  place  in  the  capillary  vessels. 
Bat  should  there  appear  any  symptoms  of  a  topi- 
cal inflammation  in  some  of  the  udominal  viscera, 
a  thing  which  never  happens  unless  the  dis<Mrder  has 
been  of  some  standing,  vmniting  is  to  be  avoided,  and 
"we  arc  to  depend  upon  pufvatives  alone  for  the  evacua- 
-tton  of  the  putrid  bile.  Tliese  ate  always'  useful  in 
tlie  core  of  this  disorder.  But  all  acrid  and  strong 
'pui^tives  are  to  be  carefully  avoided,  and  only  tbe 
'mild  antiseptic  osfes  made  use  of,  such  as  crystals  nf.  tar- 
tar, or  tamarinds  made  vp  with  mann^  or  with  Glan- 
tUr's  salt.  . . 
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Though  in  Uiese  diseases  there  is  a  great  quantity  of  Tcttiaaa. 
pitfreecent  bile  detected  in  the  body,  yet  it  seems ' 
pinch  more  probable  that  this  is  the  e^tct  than  the 
eaute  of  the  disorder  i  and  therefore,  though  we  carry 
off  tbe  quantity  collected  ever  so  often,  more  of  the  same 
kind  will  still  be  produced  by  the  putrescent  disposition 
of  the  other  fluids,  at  tbe  same  time  that  tbe  strength 
of  the  patient  must  necessarily  be  diminished  by  repeat-', 
ed  evacuations,  when  it  ought  rather  to  be  kept  up  by 
all  possible  means.  We  ought  well  to  observe,  however^ 
that  tbe  mineral  acids  have  not  that  property  of  sweet- 
ening putrid  bile  which  the  vegetable  ones  have  :  and 
therefoK  the  same  relief  will  not  be  given  by  them 
which  might  reasonably  be  expected  Seota  vioegar  or 
lemon  juice. 

In  order  to  keep  np  die  strength  of  the  patient, 
good  food  is  absolutely  necessary.  Dr  Lind  allowed 
the  sick  small  messes  of  panada  made  with  boiled  rice 
and  barley  mixed  with  currants  or  raisins  aud  prunes, 
seasoned  with  sugar  and  a  little  wine,  especially  claret. 
During  the  paroxysms,  they  had  gruel  made  of  flour 
and  rice,  with  sugar  and  the  juice  of  acid  fruit ;  and 
when  the  fit  went  off,  a  little  wine  was  added  to  thia 
mixture. 

The  shirts  and  bedding  must  be  very  of^en  changed 
and  well  aired  ;  their  stools,  and  all  filth  and  nastiness, 
are  to  be  immediately  removed }  the  places  where 
tbe^  are  lodged  ^ould  be  well  aired  and  fr^uently 
sprinkled  with  vinegar;  and,  in  the  last  place,  the  sick 
must  be  exceedingly  well  nursed.  Blister^,  according 
to  Dr  Lind,  should  never  be  used  till  the  fever  has  been 
of  long  continuance,  or  the  spirits  aud  pulse  of  the  pa- 
tient have  begun  to  flag.  But  here  our  author  has  im- 
|ilicitly  followed  Dr  Huxham,  whose  tlieory  concern- 
ing the  use  of  blisters  is  now  found  to  be  erroneous. 
According  to  that  celebrated  author,  blisters  are  ca- 
pable of  doing  considerable  hurt  in  all  cases  where 
there  is  a  tendency  to  inflammation,  by  increas.ing  the 
motion  of  the  fluids  and  the  oscillatory  power  of  the 
vessels,  both  of  which  are  already  too  great.  They 
are  also  improper,  according  to  him,  when  there  is  a 
considerable  tendeu^  of  the  fluids  to  putrefaction ; 
because  he  supposes  the  salts  of  these  flies  to  operate 
in  the  same  manner  with  volatile  alkalies,  that  is,  by 
dissolving  and  putrefying  tbe  blood  still  farther.  But 
Sir  John  Fringle  has  shown,  that,  in  inflammatory 
feven  as  "well  as  those  of  the  putrid  kind,  botb  blisters 
and  volatile  salts  may  be  of  service ;  the  latter,  parti- 
cularly, be  bath  experimentally  proved  to  be  so  farfirom 
promoting  pntrefactim,  that  they  are  exceedingly  strong 
antiseptics. 

In  the  East  Indies,  Dr  Lind  found  it  absolutely 
necessary  to  exhibit  the  Peruvian  bark  in  large  quanti- 
ties, and  as  early  as  possible.  By  this  method  he  not 
mly  secured  the  patient  from  the  imminent  danger  of 
dewi  to  which  he  was  exposed  at  every  fit,  but  likewise, 
conquered  those  obstructions  which  were  a^  to  ensue 
la  the  abdominal  viscera,  and  which  are  to  be  attriv 
buted  to  the  continuance  of  the  disorder,  and  not  to 
the  bark  employed  to  cure  It.  He  always  ^ve  the  cin- 
chona during  the  second  remission,  as  all  his  care  was 
during  the  first  to  cleanse  tbe  prlmib  viae.  He  observes^ 
.bowever,  that  It  is  to  no  purpose  to  give  the  bark  till 
,tbe  necessary  purgatimis  are  over }  but  awures  us,  that 
it  never  fails^  unless  from  the  coming  on  of  a  Tomitinj| 
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V^ten.   or  dulrriisea  it  caOadt  be  taken  la  sufficient  quantities 
'i  '  '  '  before  tbe  retaru      a  patoxysm.    To  preveut  the  me- 
Jicine  from  Tomiting  or  porging,  he  mixed  a  few  drops 
of  liquid  landatiam  with  every  dose  of  it.    Half  a 
:  dram  waa  givm  every  half  hour  in  some  conTenient 
vefaide,  iMvimiung  as  soon  as  tlie  icTer  had  consider- 
ablj  abated,  and  the  pulse  was  returned  nearly  to  its 
natoral  state ;  both  which  generally  ha^ened  before 
the  smats  were  over.    An  ounce  of  the  'bark  was 
'  BMnetimes  fimad  too  little  to  check  the  fever,  but  an 
ounce  and  a  half  never  failed.   It  most  be  cwtinued 
daily  in  small  dosea  till  the  patient  has  recovered  bis 
Btren^f  and  then  a  greater  quantity  must  be  given, 
e^ectally  at  die  season  when  the  riven  overflow  the 
eooatry. 

Dr  Pringle  found  the  autumnal  remittents  in  the  Ne- 
'  therlands  c<Hnplicated  with  a  great  mfmy  inflammatory 
symptoms }  mic  which  reason  it  was  generally  found 
neeessary  to  open  a  vein  in  the  beginning,  llie  ver- 
lal  and  later  aotnmnal  remitting  fevers  are  accom- 
panied itkk  pleuitic  and  rheumatic  pains  &om  the 
cddness  of  tae  weiitiier,  and  on  that  account  require 
more  bleeding.  A  jdiysidan  unacquainted  with  the 
nature  of  the  disease,  and  attending  chiefly  to  the  pa- 
roxysms and  remissions,  would  be  apt  to  omit  this  ev»< 
cuatiod  entirely,  and  give  the  cinchona  too  soon,  which 
would  bring  on  a  continued  inflammatory  fever.  In 
-  diese  countries  a  vein  may  be  safely  opened  either  du- 
ring the  remission  or  in  the  hei^t  of  a  paroxysm ;  and 
eur  author  also  found  good  effects  resulting  from  bleed- 
ing in  the  hot  fits  of  the  marsh  fever,  even  after  it  had 
almost  come  to  regular  intermissions.  After  bleeding, 
a  purntive  was  osuidly  exhibited,  of  vriiich  he  gives  ns 
tbe  following  formula. 

1^.  Infosi  seuEe  commun. 
Elect.  Lenitiv.  §s8. 
Nitr.  pur.  3i* 
Tinct.  sen.  3vi.  M. 

Of  this  only  one  half  was  taken  at  once',  and  if  it 
did  net  operate  twice  in  four  hours,  the  remainder 
was  then  taken.    This  potion  agreed  with  the  sto- 
mach, pnrged  plentifully,  and  therefore  was  a  very 
useful  composition.   N«t  UKWoing,  when  there  vras 
almost  always  some  remission,  he  gave  one  grain  of 
emetic  tartar  rubbed  with  12  grains  of  crabs-eyes,  and 
nfeated  the  dose  in  two  houn,  if  At  6nt  had  little 
w  no  eflbct ;  or  at  any  rate  in  four  hoars.  This 
dicine  was  intended  not  only  to  vomit,  hut  also  to 
operate  by  stool,  and  excite  a  sweat.    If  these  evacua- 
tioBS  were  procured,  the  fever  generally  became  easier, 
and  was  even  sometimes  cured.   This  he  prefers  to  the 
ipecacuanha,  and  therefm  in  the  latter  years  of  his 
practice  disused  that  root  entirely.    The  same  medi- 
cine was  repeated  next  day  or  the  day  following ;  or  if 
not,  a  laxative  clyster  was  thrown  up :  and  this  method 
was  cdntinoed  till  the  fever  either  went  off  akwether, 
or  intermitted  in  such  a  manner  as  to  be  cured  by  the 
cinchona. 

A  similar  method  was  fidlowed  1^  Dr  Hock  in  tbe 
remitting  fevers  of  West  Indies  and  N«rth  Ame- 
rica. Li  the  beginning  he  let  blooJ}  and  in  the  first 
remission  gave  four  or  five  grains  of  ipecacuanha,  with 
from  balf  a  grain  to  two  grains  of  emetic  tartar.  This 
^der  he  repeated  i»two  hours,  taking  oare  that  the 
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patient  should  not  drink  before  the  second  dose  }  for  TrrtUoa. 
then  tbe  medicine  more  readily  passed  into  the  bowels  *  '■ 
after  it  had  operated  by  vomiting.  If,  after  two  hours 
more,  the  operation  either  way  was  small,  he  gave  a  third 
dose,  which  comuMnly  had  a  good  effect  in  opening 
the  first  passa^  j  and  then  tbe  fever  either  went  qnile 
off,  or  intermitted  tn  sadi  a  manner  as  to  yield  to  the 
harfc.  On  the  continent,  be  found  little  4imculty  after 
the  intermisrion  }  but  in  die  West  Indies,  unless  he  gave 
the  oinchooa  opon  tbe  very  first  iHtermissitm,  thou^ 
imperfect,  tbe  fever  was  vgi  to  assume  a  otmtinued  and 
dangerous  form. 

In  the  remittbg  fevers  of  hot  countries,  however, 
it  must  be  observed,  that  the  lancet  must  in  all  cases  bo 
much  more  sparingly  used  than  in  similar  diseases  of 
the  colder  regions;  and  we  must  also  be  sparing  of  vene- 
section in  those  countries  where  the  marsh  effluvia  are 
very  strong  and  prevail  much.  For  this  reason  Dr 
Lind  of  Haslar  greatly  cfwdemns  the  practice  of  in- 
discriminate bleeding  when  people  first  arrive  in  hot 
climates..  The  first  diseases  indeed  which  occur  in  ar 
vmge  to  the  southward  are,  fiir  the  most  part,  of  an 
inflammatory  nature,  and  owina  to  a  sudden  transidon 
from  cold  to  hot  weather.  Inis  occasions  a  fiilness 
and  distention  of  the  vessels  }  whence  all  Europeans, 
on  their  first  arrival  under  the  tropic,  bear  evacuations 
much  better  than  aftenvards.  The  practice  of  indis- 
criminately bleeding,  however,  a  number  of  the  ship's 
company  when  they  first  come  into  a  warm  latitude,  is 
b^  no  means  feund  to  answer  tbe  purpose  of  a  preven- 
tive. In  such  cases,  indeed,  as  plainly  indicate  a  ple- 
thoric dispositiMi  bnkigfat  on  by  tbe  heat,  blood-let-- 
ting  is  certainly  useful.    The  of  this  are  a  pain 

and  giddiness  in  the  head ;  a  heaviness  and  dulnesa  of 
the  eyes,  which  sometimes  appear  slightly  inflamed ; 
tboe  is  alsfr  commonly  a  sense  of  weight  and  fulness  i^ 
the  breast,  the  pulse  at  the  same  time  bang  quick  and 
op^vssed. 

But  the  case  is  quite  different  after-a  longer  conti- 
nuance of  sultry  weather,  and  when  the  constitution  is 
in  some  measure  habituated  to  the  hot  climate.  Fin- 
it  is  then  observed,  that  the  symptoms  of  inflamma- 
tions in  tbe  bowels,  even  the  most  dangerous,  are  net 
near  so  severe  in  such  climates  as  in  cold  countries } 
nor  can  the  patients  bear  such  large  evacuations.  The 
physician,  however,  must  take  care  not  to  be  misled 
by  the  aj^arent  mildness  of  the  symptoms  j  for  he  will 
find,  notwithstanding  such  deceitfiil  appearances,  that 
the  inflammation  dh^cs  a  more  rapid  egress  in  hot 
countries  than  in  cold,  suppurations  and  mortyicationH 
being  much  more  suddenly  fenued }  and  that  in  general 
all  aoute  distempers  come  sooner  to  a  crisis  in  the  warm 
than  in  colder  regions.    Hence  it  is  an  important  role 
of  practice  in  those  climates,  to  seize  the  most  early  op- 
portunity, in  the  commencement  of  all  direatening  in- 
flammations, to  make  frequent  thon^  not  copious  eva- 
cuaUons  by  blood-letting.    For  by  delay  the  inflaro-' 
mation  quickly  passes  from  its  first  to  its  last  or  fatal 
stage  J  at  least,  an  imperfect  crisis  in  sodi  inflammattoy 
fevers  ensues,  iriiich'&ces  an  obstruction  in  the  vtscer« 
exttemely  dimcolt  to  remove. 

It  is  indeed  a  general  maxim  with  some  physidans 
in  the  Westladks,  Aatumost  acute  distempers  bleed- 
ing  in  that  country  is  prejudicial.  Hiis  is  foonded 
upon  a  wjgiositioa  dwt  the  crassamentunt  ^^dw  \Ao%A 
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fcbres.  stiU  preserved  by  the  tioKS  of  acceBsion  j  that  is,  the 
■^v^^  time  of  the  fourth  paroxysm^s  ooming  on  answers  to 

that  of  the  fin^  the  fifth  to  the  woond,  the  sixth  to  the 

third,  &c. 

The  Quartan,  accompenied  with  Symptom*,  of  odier 
diseases.  Sp.  I.  nr.  a. 

Quartana  cataleptlca,  Smv*  s^  7.  Stmet*  poljaUh- 
.  vol.  i.  p.  805. 

Quartana  comatosa,  Sauv.  sp.  15.  Werthof.  de  febr. 
C.  Pisonrs  Observ.  de  morbis    coUaVte  seros.  obs. 
166,  167,  168,  169,  171,  17a,  173,  174. 
Quartana  epileptica,  Sauv.  ap.  8.  SchohsnCosa,  379, 
380. 

Quartana  hysterica,  •Smv.  sp.  xo>   J^v^on,  ^ret. 

exerc.  i.  cap.  ix.  H.  10,  xx. 
Quartana  nepbralj^iea,  Sauv.  sp.  9. 
Quartana  metastatic  a,  Sauv.  sp.  17 
Quartana  amens,'  >S!stfi;.  sp.  12.   Sydenham  de  morb. 
acnt.  cap.  t. 

Quartana  splenetica,  Saav»  sp.  2.   BtmuUer,  Coll. 

consult,  cas.  25. 
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'*Sht  Quartan  complicated  with  other  Diteates.  Sp.  I. 
w.  3. 

'  Qaartima  syphtUtica,  S€mv.  sp.  6.  .Platert\  obscrr. 

L.  IIL  p.  676.  Edin.  Ess.  art.  xltii^  obs.  8. 
Quartana  artfaritiiea,  Sauv.  sp.  iz.  Jfw^.  ds  Artht. 

rpt.  cap.  ix.  H.  4,  et  5. 
tis  febriaequa,  Sauv.  sp.  10. 
Axthritu  febricosa,  Sauv..  sp.  10.    WarOuaf.  de  febr. 

Cockbum  de  nuwbis  navigMituiiii,  obs.  19. 
42uart«u  scoritntica,  Sduv.m.  14.  Barthol.  de  med. 
J>aii.  diss.  iv.  Tim,  L.  VIU.  cms.  18. 

The  Remittiftg  Quartan.  Sp.  II. 

Tctartoj^ya,  Sauv,  gen,  85.  Sag,  699.  Lin.  21, 
Quartsoia  renuttens  anctoruin. 

-Var.-i.  Tetartopbya  simplex,  Semv.  Bp.  1. 

2.  Amphimerina  semiquartana,  Sauv.  sp.  23. 

3.  Tetartophya  semitertiaua,  Sauv.  sp.  5. 

4.  Tetartophya  maligna,  iSoui;.  sp.  6.  Lautter. 
Hist.  med.  cas.  21.  M.  Donat.  L.  III. 
cap.  14.  ex  M.  Gatenaria  Horst.  L.  I. 
obs.  15. 

•5.  Tetartopl^a  carotica,  Sauv.  sp.  4.  Werihsf, 
de  febr.  BtamM  lUst.  hep,  pars  IIL  const, 
ann.  1718,  p.  751. 

6.  Tetartophya  splenalgica,  Sauv,  sp.  2. 

-7.  Tetartophya  bepata^ica,  Sauv,  3.  CIbt.  P^. 
inpr^t.p.33. 

8.  Am^iimeiina  spasmodica,  Smv,  qi.  16. 

To  the  tertian  or  quartan  fevers  also  belong  the.fr* 
taticee  of  authors.  As  alt  those  above  mentioned  diSer 
bnly  in  the  slight  circumstance  of  the  type  from  the 
termitting  ana  remitting  tertians  already  described  at 
length,  it  is  unnecessary  here  to  take  up  time  in  descri- 
bing every  minute  circiuDstance  related  by  physicians 
eoncemin^  them,  es^cially  as  it  could  contribute  no- 
thing towiurds  the  laying  down  a  better  method  cure 
than  Vfhat  hath  bc«  already  snggBSted. 


Genus  HL  (^OTrDlANA }  the  QuorjbiAM  S**'^ 
Fever. 

Qooti^na  aDetomm,  <Saiiv.  gen.  86.    'Lin.  xj. 
Vf^i  I.    Hi^gm,  II.  33.   funek,  tab.  79* 

The  Genia'/K  Quotidian.  Sp.  L  var.  i,Aa 

Qoottdiana  simplex,  jSbuv..qi.  I. 
Qaotidiana  legidna,  Smntrtt  de  ftAr.  cap.  iS. 

Description.  This  kind  of  fever  generally  comes  on 
about  six  or  seven  o'clock  in  the  morning,  beginning 
with  a  considerable  degree  of  c^d  and  shivering,  which 
lasts  for  about  an  hour  }  and  is  often  accompanied-  with 
vomiting  or  spontaneous  diarriuna,  or  both.  It  is  sac 
ceeded  oy  a  pretty  strong  heat,  accoima&ted  with  thirst, 
restlessness,  and  pain  of  the  head.  When  the  heat  abates 
a  little,  a  spontaneous  sweat  conunonly  follows,  ud  Uie 
whole  paroxysm  rarely  exceeds  six  hours.  It  letnrnSy 
however,  every  day  almost  always  at  the  sane  honryUB" 
less  it  be  evidently  disturbed. 

Causes  of,  and  persons  subject  to,  the  disease.  The 
same  gen^d  causes  are  to  be  assigned  for  the  quotidian 
as  for  other  lAtermittents.  This  kind  occurs  but  rare- 
,  ly  and  it  is  said  to  attack  people  of  a  ^egmatlc  tem- 
perament rather  than  any  other :  also  <ud  peq^  rather 
than  young,  and  women  rather  than  men. 

The  prognosis  and  method  of  cure  are  not  di&rent 
from  those  of  tertians  and  quartans. 

The  Partial  Quotidian,  Sp.  I.  Tar.  i.  B. 

Quotidiana  partialis,  Sauv.  sp.  16.  Cnoffelf  £.  N.  CI. 

B.  I.  A.  III.  obs.  205.   Edin.  Med.  Ess.  toI.  i. 

art.  31.  vol.  ii.  art.  16. 
Quotidiana  cephalalgica,  Suav.  sp.  6.  Mort.  pyretoL 

exerc.  i.  hist.  27.  Van  Swieten  in  Boerk,  p.  J34. 
Cephalalgia  intermittens,  Sauv.  sp.  7. 
Cepbalsea  febricosa,  &i»v.  sp.  4. 
Quotidiana  ophtlialmica,  Mortonf  Ibid.  hist.  17.  Pan 

Swieten,  ibid. 
O^thalmia  febricosa,  Sauv,  sp.  23. 

These  distempers  attack  <mly  some  particular  part  of 
the  body,  as  the  head,  the  eye,  ann,  &c.  producing 
periodical  afiections  of  those  parts  retoming  once  in  24 
hours ;  they  are  to  be  cured  by  cinchona,  as  other  in- 
termittents.  They  are  known  to  belong  to  this  class, 
by  the  evidirat  intermission  of  the  pain  or  other  auction 
of  ih»  part.  The  qmH^ma  ^tferiea,  Sauv.  sp.  3. 
quotidianaeattu^AaaSf  Sauv,9p.  g,KaA  qwnttdumattran- 
gUnuOf  Sauv.  sp.  ii.  seem  to  be  symptomatie  dis- 
orders. 

The  Remitting  Quotidian.  Sp.  II. 

Amphimerina,  Sauv.  gen.  84.  Lin.  20. 
Quotidiana  continua,  Fog.  15. 
Quotidianse  remittentes  et  contiouae.  auctorum. 
Amphimerina  latica,  Sauv.  sp.  i. 
Febris  continua  lymphatica,  EtmuUeTf  Coll.  con£' 

cas.  32.   River.  Obs.  cent.  i.  obs.  57. 
Arophimerina  ^ngultnosa,  S^uv.  sp.  14. 
Febris  cdntinua  Lyngodes,  Vog.  30, 

Concerning  these  also  nothing  remains  necessary  to 
be  mentionea  in  this  place,  having  already  so  fully  dii- 
cassed  thfl  naittin^  wvers  in  all  the  difiietents  parts  .«f 
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I'ebrci.   the  mtrU.   Miuiy  otter- vazMikiies  of  dwie  fevers  men- 
u    w    ■■'tioned  by  difl^nt  authors  an  to  be  accounted  merelj 
ajmptonutic. 

Sect.  II.  CONTINUED  FEVERS. 

ContinuEE,  &iuv.  class  ii.  ord.  i.  ^cg.  class  i.  ord.  2* 

Sag.  666.  Boerh.  "ji-j. 
Condnentes,  Lin.  class  ii.  ord.  i.  S^aAk  Cas.  mag. 

35.   Cas.  min.  87.   Jttnck.  58.  Smnert*  de  febr. 

L.  u.  cap.  2.  et  xa 


Gekus  IV.  SYNOCHA. 

1^3      .  Synoeba,  Sauv.  gen.  80.  .Lip.  la.   Juack,  58. 

Synocbai  sive  fiebris  acuta  sanguinea,  Hoffm,  U.'.  105. 
Syimdos,.  Fog.  16. 
Contintu  ttQD  imtrls,  JBarM.  730. 
Ephemera,  &wv.  g.  79..    SoerJk,  728.    Junck.  57. 
.  Diaria,.£i».  11. 
Febris  inflammatoria  auctorum. 

Description.  The  most  stmple  kind  of -«ynocha  is 
the  ephemera  or  diary  fever.  Jt  be^ns  without  any 
sensatioa  of  cuM  or  shivering,  unless  there  be  some  in-, 
ternal  iu&unihatioo,  or  the  smallpox  or  measles  hap- 
pen to.  be  present.  A  continual  best  iritboui  any  in- 
tomissioD  constitutes'  the  essence  of  this  disease.  Tbe^ 
beat,  homyer,  is  more  tolerable  than  in  the  synocha 
propeHy  so  called.  In  some,  the  pains  of  tbe  head  «r« 
pungent  and  thrnbbing,  answering  to  the  pulsati<Hls 
of  the  arteries.*,  but  in  others  they  are  dull  and  heavy. 
The  face  is  red  and  bloated }  and  tbere  is  a  remarkablB 
lassitude  of  the  limbs,  with  a  strong,  foil,  and  frequent 
pulse.  The  urine  is  red,  and  deposits  a  sediment  almost 
of  the  colour  of  orange-peel }  and  in  the  vet^  £rst  day 
of  the  disease,  signs  4^  concootion  (according  to  the 
Hippocratic  phrase)  appear.  'The  fever  coromooly 
goes  off.  with  a  gentle  sweat  ;  but:  sometimes,,  though 
more,  rarely,  with,  a  bentorrfaa|^  by  the  notse.  Its 
shortest  penod  is  24  boon  :  but  if  it  goes  beymd  the 
fomlh  da^,  it  is  then  a  jjiiiocAa;praperiy  so  called.. 

The  simple  s^ocha,  according  to  Vogel,  begins 
with  cold  and  shivering^  succeeded-  by  vehement  beatf 
redness,  and  dryness  of  the  skio.  The  face,  especial- 
ly, is  very  red,  sad  the  thirst  intense.  The  head  is 
cither  pained  or  heavy.  The  patient  either  doth  not 
sleep  at  all,  or  is  disturbed  with  dreams.  A  moist 
sweat  then  breaks  out  all  over  the  akin.  The  pulse  is 
full,  quick,  and  frequent ;  tbe  judgment  is  sometimes 
a  little  disturbed ;  young  people  are  apt  to  be  terrii- 
£ed  with  imaginations  y  and  they  for  the  most  part 
incline  to  sleep }  the  respiration  is  difficult,,  and  the 
belly  costive  i  at  tbe  same  time  thiit  a  tensive  kind  of 
lassitude  is  perceived  over  the  whole  body.  A  conir 
plete  exists  tak/es  pU|ce  cither  on  tbe  fonrlh  or.  at  the 
lirthest  on  the  eleventh  day.  The  characteristic  markii 
of  tbe  simf^e  ^nooha,  tnerefeve,.  are,  A  redness  of 
the  &oe,  nwistnre  of  the  skin,  a  strong  and  frequent 
pulse.  .  . 

Causes  and  persons  subject  Uiitkis  disease.  As  we 
have  already  rei^arked  of  iotermittents,  so  must  we  also 
now  remark  of  continued  fevers,  that  it  is  impossible  to 
discover,  those  minute  causes  which  occasion  the  difier- 
•nce  of  type  betwixt  one  inflammatory  fever  and  an- 
•Uwr,.  th.ough  .nwst  authors  pretend  to  cni^iterate  these 
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with  great  certainty.  Thus  Joncker  tells  us,  that  the  Smocba. 
cause  of  the  umple  ephemera  is  plethora,  together  with  w"—- ^ 
any  immoderate  agitation  and  commotion  of  tbe  fluids 
while  in  that  state.  Vo^l  reckons  among  the  causes 
of  his^&m  duiria^  passions  of  the  mind,  pain,  want, 
exposure  to  the  sun,  &c. ;  a  repulsion  or  absorption 
of  certain  humours}  wounds,  fractures,  luxations,  &c.  j 
so  that  in  general  we  may  reckon  every  thing  tending 
to  .increase  the  action  of  the  arterial  system  to  be  in  * 
certain  circumstances  a  cause  of  inflammatory  fever.— 
Hence  wc  find  those  are  most  snbject  to  the  synocha. 
whose  constitution  is  either  naturally  robust,  or  who' 
are  expased  to  those  causes  which  tend  to  produce  an. 
increased  action  of  the  arterial  system  \.  such  as  hard, 
labour,  high  living,  &c. 

Prognosis,  The  most  simple  kind  of  synocha,  t£at 
is,  the  ephemera  or  dian  fever,  h  commonly  cured - 
without  tbe  assistance  of  medicine,  and  therefore  the 
prognosis  is  for  the  most  part  favourable :  yet,  if  it  he . 
improperly  treated  by  beating  medicines,  it  may  easily, 
he  converted  into  tlie  other  kind  j  or,  if  there  be  a  pu-  ■. 
trid  disposition  of  the  fluids,  into  a  fever  of  a  verv 
dangerous  natui'e.  The  same  thing  is  to  be  understood, 
even  of  tbe  most  violent  kind }  for  simple  inflamma- . 
tory  fevers  are  not  dangerous  unless  complicated  with, 
an  affection  of  some  particular  part,  as  the  pleura,  sto- 
mach, &c. 

Cure.  Dr  Cullen  objects  to  the  plan  of  those  who 
are  for  leaving  the  cure  of  continued  fevers  to  the 
operati.ons  of  nature }  because  these  operations  are  nei- 
ther certun  in  themselves,  nor  are  they. so  well  undern, 
stood  as  to  enable  us  to  regulate  them  properly }  and. 
it  is  likewise  possible  to  supersede  them  by  art.  The. 
plan  therefore  on  which  he  proceeds  is,  to  form  his 
indications,  of  cure  upon  the  means  of  obviating  the 
tendency  to  death  in  fevers  and  these  he  reduces  to. 
three.  I.  To  moderate  the  violence  of  reaction.-— 
a.  To  remove  or  obviate  the  causes  of  debility  j  .and,. 
3.  To  obviate  ,  or  correct  tbe  timdency  of  tlie  fluids  to. 
putrefaction.. 

The  ^rst  iniUcation-  may  be  answered,  i.  By  all 
those  means  which  dijuiaish  the  action  of  the  heart  and 
arteries.  2.  By.  those  which  take  off  the  spasm  of  th^ 
extreme  vessels^  which,  according  to  .bis  themy,  is  the 
chief  cause  of  violent  reaction. 

I.  The  action  of  the  heart  and  arteries  may  he  dimiT 
nished,  I.  By  avoiding- or  moderating  those  irritations 
vhicb,  in  one  degree  or  other,  are  almost  constantly, 
applied  to  the  body.  2.  By  the  use  of  certain  seda- 
tive powers.  3.  By  diminislung  tbe  tension  or  tone  of 
the  arterial  system. 

The  irritations  above  mentioned  arc  the  imi 
pressions  made  upon.our  senses,  the  exercise  of  tbe  bodv 
and  mind,  and  the  taking  in  of  aliments.  Tbe  avoid- 
ing of  these  as.  much  as  possible,  or  tlie  moderating 
their  force,  makes  what  is  properly  called  the  antipJUo- 
gistic  regimen,  proper  to  be  emuoyed  in  almost  entj 
.continued  fever.  Tliis  i-egimen  is  to  be  directed  in  tbe 
following  manner. 

I.  Impressions  on  the  external  senses,  as  stimulant 
to  the  system,  and  a  chief  support  of  its  activity, 
should  be  avoided  as  much  as  possible  j  especially  such 
as  are  of  a  stronger  kind,  and  which  give  pain  and 
uneasiness.  No  impression  is  to  he  more  carefully 
guarded  ag^nst,than  that,  of  external  heat }  and  at  the 
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Febrei.  SMne  time  every  oAer  metu  of  IntitcMing  the  beat  of 
the  bodj  is  to  be  shuDOed.  Both  tbese  precaations 
ue  to  be  tsken  as  soon  as  a  hot  stage  is  fully  formed ) 
and  to  be  attended  to  during  Its  eontinoance,  except 
in  certain  cases,  where  a  determmation  to  sweitiBg  is 
necessary,  or  where  the  stimnlant  effects  of  heat  may 
be  compensated  by  circumstances  whtdi  detemune  it  to 
^produce  relaxation  and  revalsion. 

2.  AH  motion  of  the  body  is  to  be  avoided  as  much 
as  possible,  and  that  posture  only  chosen  which  employs 
the  fewest  muscles,  and  keeps  none  of  tbem  long  in  a 
state  of  contraction.  Speaking,  as  it  accelerates  rtapira- 
tion,  is  particularly  to  be  avoided.  It  most  also  be  ob- 
served, that  every  motion  of  the  body  is  more  stimnlant 
in  proportion  as  the  patient  is  weaker. 

3.  The  exercise  of  the  mind  is  also  to-beavoidedf 
as  being  a  stimnlns  to  the  body }  but  here  an  exc^tioa 

<-is  to  be  made  in'  the  easie  01  a  delirium  conuDg  ODi 
^ben  the  ^senting  of  accustomed  objects  may  di- 
vot the  irregolar  traitt      ideas' then  Btising  ia  the 
-  dlind. 

4.  Tbe  ptesence-of  recent  aUment  in  die  stomach 
proves  always  a  stimulus  to  the  s^tem,  and  oug^ 
therefore  to  be  as  moderate  as'  possible.  A  total  ab- 
stinence for  some  time  may  be  of  service ;  btit  as  this 
<iannot  be  long  cmtinued  wiUt  safiety,  we  must  avoid 
the  stunulus  of  aliment  1^  dioosing-  diat  kind  which 
l^ves  the  least.   Alimentary  matters  are  also  to  be  ac- 

>  counted  more  stimulant  in  pniportifta  to  thnr  alkales^ 
cent  qualities }  and  dns  leads  na  to  aToid  aSi  animal, 
and  use  imly  vegetable  fi>od*  Fw  (be  same  rdkam^ 
sromatic  and  sfMritnotts  liquors  are  to  be  avoided } 
and  in  answering  tbe  present  indication,  we  must  ab- 
gtaia  from  all  fermented  liquors  except  those  of  the 
lowest  quality.  Other  stimoli  are,  Uie  sensatiiHi  of 
thirst,  OTttditiea  or  cermiited  bumotvs  in  the  stomach, 
a  preternatural  retention  of  the  feces  in>the  intestines, 
■nd  a  general  acrimony  of  all  the  bumonrs, -which  is 
hi  most  fevers  to  be  suspected.  TlieM  are  to  be  re» 
moved  by  such  methods  as  the  Urgency  of  the  symp-> 
toaa  require,  by  diluting  liquors,  vomiting,  the  use  of 
acids,  laxative  dyBteiSr  and  large  quantities  of  antiseptio 
drinks. 

[a."}  The  secDiid  method  of  ttoderadnglhe  vblenee 
'  of  reaction  is  by  the  employment  tff  certain  aedativtf 
jpowers,  with  a  view  to  diminish  tbe  activity  of  the 
whole  body^  and  patticularijr  that  of  die  sanguijerooA 
System.  The  first  of  tbese  to  be  mentioned  is  the 
application  of  cold.  Heat  is  the  chief  support  of  the 
activity  of  Uie  animal-system  }  add  the  system  is  there- 
fore provided  with  a  power  of  graerating  heat :  hot 
at  the  same  time  we*  may  observe,  diat  this  woi^ 
go  to  exee88,-were  it  not  constently  moderated  by  a 
icooler  temperature  in  the  sortonnding  atmosphere. 
When,  dieteibfe,  the  gmerating  powu*  of  hnt  u  the 
feysteiA  Is  increased,  as  is  cemmonfy  tbe  case  in  fevers, 
it  is  necessary  not  only  to  avoid  all  further  means  fii 
Sncrearing  it,  but  kbo  to  Sf^ly  air  of  a  cooler  tempe- 
rature *,  or  at  least  to  apply  it  more  entirely  and  freely 
than  in  a  state  of  health.  'Hiis  is  shown,  from  some 
late  olMervations,  to  be  a  very  powerful  means  of  mo- 
derating the  viokilce  of  re-action :  but  what  is  the  mode 
of  its  operation,  to  what  cimmstances  of  fever  it  par- 
ticidariy  applras,  or  vriiat  limitatims  it  requires,  ate  not 
yet  fhlly  aaeerta^iRd. 
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Another  sedative  pOwer  TCrJr  freqnendy  etn^t^d  S7noeh» 
in  fevers,  is  that  of  certain  medidnes  known  la  the  * "  ' 
materia  medica  by  the  name  of  refrigerants.  The 
chief  of  these  are  acids  of  all  kinds  when  snffidendy 
diluted,  -and  which  are,  in  several  respects,  remedies 
adapted  to  continued  fevers.  Those  especially  in  use 
are  the  sulphuric  and  vegetable }  and  On  many  accounts 
the  latter  are  to  be  preferred.  Another  set  of  refrige- 
rants are  the  neutral  salts  formed  of  the  sulphuric,  ni- 
trous or  vegetable  acids,  with  alkalies  either  dxtd  or 
volatile.  All  these  neutrals,  while  they  are  dissolved 
in  water,  ^nerate  cold  i  but  as  tliat  cold  ceases  soon 
after  the  dissolution  is  finished,  and  as  tbe  salts  are  ge- 
nerally exhibited  in  a  dissolved  state,  their  refrigerant 
power  in  tbe  -animal  body  does  not  - air  depend  upon 
their  power  of  graierating  cold  with  watoe.  Nitre  is 
the  nfrigerant  ohi^y  employed }  bat  -idl  die  otfacM^ 
oompounded  as  above  mentioned,  partake  dmn  «r  less 
of  the  same  quality.  Besides  these  neutads,  some  me- 
totlic  salts  have  also  been 'employed  iu  fevers,  pnrticn- 
lu'ly  the  acetite  of  lead:  bat  the  refrigerant  powers  of 
diis  salt  are  by  no  means  ascertained,  and  its  deleterious 
qualities  are  too  well  known  to  admit  of  its  being  freely 
need. 

[3.]  Tbe  tlnrd  general  method  of  dinuniduag 
Ae  reaction,  is  hj  kssening  the  tension,  tone,  and 
activity  of  the '  sanguifinoas  system.  As  the  acti- 
vity of  the  system  ifi  a  great  meaaore  depends  upon  the 
tone,  ud  Aim  again  upon  the  tensiw,  of  tiie  Tcseek, 
l^ven  to  them  by  the  quantity  of  fluids  tfa^  contain, 
it  is  evidenti  that  the  diminution  4^  the  quantity  of 
these  most  diminirii  the  activity  of  the  sangm^rous 
system.    The  most  eftcacious  meaiu  of  diminishing 

'  the  quantity  of  fluids  is  by  the  evacuatioiu  of  blood- 
letting and  purging.  Tbe  fenner  is  evidmtly  one  of 
the  most  powcnul  mestis  of  diminishing  the  activity  of 

~  the  wh(de  body,  and  especially  of  the  sangoiferous  sy- 
stem 3  and  it  most  uerefbre  be  tbe  most  eflfectual 
"means  of  moderating  the  reaction  in  fevore.  When 

'  the  violence  of  reaction,  and  its  constant  attendant 
a  phlogistic  diathesis,  are  sufficiently  evident  j  when 
these  constitute  the  priiM^ial  psrt  of  the  disease,  and 

"^raay  be  expected  to  contiutie  through  the  whole  of  it; 
as  in  the  cases  of  synocha ;  then  blood-Iettmg  is  the 
^ncipal  remedy,  and  may  be  employed  as  frtr  as  tbe 
symptoms  of  tbe  disease  may  seem  to  require,  and  the 
constitution  of  the  patient  will  bear.  It  must,  how- 
ever, be  remained,  that  a  greater  evacuation  than  is 
necessary  may  o<:casion  a  slower  reooveiy,  and  render 
tbe  person  more  liable  to  a  relapse,  or  bnng  on  Qthef 
diseases.  It  is  also  to  be  observed,  that  this  evacu- 
-  ation  is  the  more  efiectuat,  as  the  blood  is  more  sud- 
denly drawn  off",  and  as  the  body  is  sH  the  same  tiine 
more  firee  ttom  all  irritatioo,  and  therefore  when 
it  is  in  a  postni*  In  whkh  ^  fewest  mnsdes  are  ia 
action. 

With  regard  to  purging,  when  we  couider'  Ae 
quantity  of  ftnids  constant  present  in  tiie  cavity  tff 
the  intestines,  and  the  quantity  which  may  1>e  drawn 
off*  from  the  innumerable  excretories  that  opeb  into 
this  cavity,  it  will  be  obvious,  tiiat  a  very  great  eva- 
cuation may  be  made  in  this  way }  and  if  ms  be  done 
ixy  a  stimnlns  that  is  nrit  at  the  same  time  communi- 
cated to  tbe  rest  of  the  bo^,  it  may,  by  emptying 
both  the  cavity  4f  the  intestines  Mid  tb  arteries  wbk* 
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Pebret.  furnish  tbe  excretiom  poured  loto  it,  imluce  it  eoiui^ 
*  w  Jerable,relaxatioa  in  the  whole  system  ;  anil  is  there- 
fore suited  to  moderate  tbe  violence  of  reaction  in  fe- 
vers. But  it  is  to  be  ebaerved,  that  as  tbe  AumI  ihvmt 
from  the  excretories  opening  into  the  intestines  is  not 
all  drawn  immediately  kvtn  tbe  arteries,  and  as  what 
is  even  more  immediately  drawn  firom  these  ia  draira 
off  slowly  )  so  tbe  evacuation  will  not,  in  pmportion  to 
its  ^lantity,  occasion  such  a  sudden  depletion  sf  the 
red  vessels  u  blood-letting  does  >  and  thereAire  cannot 
aqt  so  powerfoAy  in  taking  off  die  phlogiatie  diathem 
of  the  system. 

At  the  same  time  this  evmenatiah  may  to ^oce  a  eon- 
aiderable  degree  of  debility;  and  therefore,  in  those 
cases  in  which  a  dangerous  state  of  debility  is  likely  to 
occur,  purging  is  to  be  employed  wttb  a  great  deal  of 
caution ;  and  this  caution  is  more  difficult  to  be  ob- 
served than  in  the  case  of  blood-letting :  and  it  is  inr- 
Ifaer  to  be  noticed,  that  as  purging  takes  off  in  some 
meamre  the  determination  of  the  blood  to  the  vessels 
on  the  surface  of  the  body,  it  seems  tq  be  le9a  adapted 
to  the  cure  of  fevers. 

n.  The  other  method  of  moderating  the  violenn  of 
reaction  in  fevers  is  by  the  exhibition  of  those  remedies 
suited  to  take  aS  the  spasm  of  die  extreme  vessels,  sup- 
posed to  be  the  irritation  whiiA  chiefly  so|tports  the 
reaction.  The  means  to  be  employed  nr  this  purpose 
are  either  internal  or  external. 

TirH,  The  internal  means  are,  i<  Those  which  de- 
termine the  force  of  tbe  circulation  to  (be  extreme  ves- 
sels on  the  surface  of  tbe  body,  and  hy  restoring  the 
tone  and  activity  of  those  vessels,  overcome  the  spasm 
on  their  extremities.  2.  Those  medidnes  which  have 
the  power  of  taking  off  spasm  in  any  part  of  the  sy- 
stem, and  which  are  known  under  the  title  of  Anti- 
spasmodics. 

(i.)  Those  remedies  which  are  fit  to  determine  to 
the  surface  of  the  body  are,  i.  Diluents,  a.  Nentr^ 
salts.       Sudorifics.   4.  Emetics. 

I.  Water  enters,  in  a  large  proportion,  into  the  eom- 
|iosttion  of  all  animal  fluids,  and  a  l^rm  quantity  of 
it  is  always  diffused  through  the  whole  of  tbe  common 
mass.  In  a  sound  state,  the  fluidity  of  the  whole  mass 
depends  upon  the  quantity  of  water  present  in  it.  Wa- 
ter therefore  is  tbe  proper  diluent  of  oor  mass  of  blood, 
and  other  fluids  are  diluent  only  id  proportion  to  the 
quantity  of  water  tbey  contain. 

In  a  healthy  state,  also  tbe  fulness  of  the  extreme 
vessels  and  the  qnuitity  of  excretion  are  in  proportion 
to  tbe  quantity  of  water  present  in  the  body.   But  in 
fever,  thongh  the  excretions  he  in  some  measure  inter- 
rupted, they  contbne  in  such  quantity  as  to  exhale 
the  more 'fluid -parts  of  theblot^;  and,  while'  a  por- 
tion of  them  is  at  the  same  time  necessarily  retuned  in 
.the  larger  vess/els,  tbe  smaller,  and  the  extreme  ves- 
sels, both  from  the  deficiency  of  fluid  and  their  own 
omtracted  »tate,  are  less  filled,  and  therefore  allowed 
to  remain  in  that  condition.    To  remedy  this  con- 
tracted state,  nothing  is  more  necessary  than  a  large 
uipply  of  water  or  watery  fluids  taken  m  by  drinking 
or  otherwise  ;  for  as  any  superfluous  quantity  of  wa- 
ter is  forced  off  by  the  several  excretories,  such  a  force 
applied  may  be  a  means  of  dilating  the  extreme  vessels, 
and  of  overcoming  the  spasm  afiEccting  their  extremi- 
ties.    Accordingly,  the  throwing  io  a  large  qoan- 
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tity-  of  watery  flnids,  has  been,,  at  «11  laiMs,  a  rstnedy 
much  employed  in  fevers  ;  and  in  no  instanee  more  Kr 
markaUy  tban  by  the  Spanish  and  Italiu  physicians, 
in  the  ose  of  wbat  tbey  caU  the  ditrta  a^mem*  Xhia 
practice  condists  in  taking  away  every  athet  kind 
aliment  and  drink,  ud  in  gi^nif,  in  divided  portions, 
every  day  for  several  days  togetfaer,  bx  or  eight  poooiiAa 
of  plain  water,  ^eaeralty  odd,  bnt  somettmea  warm. 
^is,  however,  is  to  be  done  <^y  after  the  dis- 
easo  has  continued  for  some  time,  and  at  least  Sot  a 
week. 

2.  A  seeoad  mean  of  datermining  to  the  sor&e«  of 
dw  body,  is  by.  the  use  of  nentral  ssks.  These  aeu- 
trals,  in  a  certain  dose,  taken  into  the  stanwch,  prodneo 
soen  after  a  sense  of  heat  npon  the  surfeca  of  the  body  } 
and,  if  the  body  be  tore  red  ctose  and  kept  warm,  a 
sweat  is  readily  brought  out.  The  same  medicines  tiJten 
during  the  cold  stage  of  a  fever,  very  often  put  an  end 
to  it,  and  bring  00  the  bet  one  j  and  they  are  also  re- 
markable for  stopping  the  vomiting  which  so  frequently 
attends  tbe  cold  stage  1^  fevers.  AU  this  ^vai,  that 
neutral  s^ts  have  a  power  determining  the  blood  to 
the  sarikee  of  the  body,  and  najy  therefore  he  of  ase  in 
taking  the  spasm  wli^  Bidksists  them  in  fevera.  Thn 
neotval  nmst  oonmonly  employed  ia  feveis,  is  that 
fwnied  an  alkali  win  the  native  Mid  d  vegetables* 
But  all  the  other  neutrals  have  mmr  or  less'  of  the 
same  virtue ;  and  perhaps  some  of  them,  particulariy 

-  the  aramoniacal  salts,  possess  it  !n  a  stronger  degree. 
As  cold  water  taken-  into  the  stomach  often  shows  the 
same  diaphoretic  effects  with  the  neutral  salts,  it  is  pro- 
bable that  the  effect  of  the  latter  depeuls  npon  their 
refrigerant  powers. 

3.  A  third  method  of  determining  to  the  surface  of 
tbe  body,  and  taking  off  the  spasm  siAsistiog  there,  is 
by  the  use  <tf  sndorifics  and  by  sweating.  The  prt^priety 
of  this  practice  has  been  much  disputed ;  and  many  spe- 
cions  u^ments  may  he  adduced  both  for  and-againft 
it.  In  its  fiivoar  may  be  urged,  1.  That  in  healthy  per- 
sons, in  every  caae  of  increased  action  of  the  heart  and 
art^es,  a  sweating  takes  place,  and  is,  seeminglx,  the 
means  of  preventing  tbe  bad  effects  of  such  increased 
action.  3,  That,  in  fevers,  their  most  usual  solution 
and  termination  is  by  spontaneous  sweating.  3.  That, 
even  when  excited  by  art,  it  has  been  found  useful  at 

'  certain  periods  and  in  certain  species  of  fever.-— On  the 
other  hand,  it  may  be  uiged  against  tbe  practice  of 
sweating,  i.  That  in  fevers,  as  a  spontaneous  sweadng 
does  not  immediately  cwne  on,  diere  are  smne  circum- 
stances different  from  those  in  a  state  of  health,  and 
which  may  raider  it  doubtful  iriiether  the  sweatii^;  can 
he  safely  excited  hy  art.    2.  Hiat  in  many  oases  the 
practice  has  been  attended  nith  bad  conseqiiences.  The 
means  commonly  employed  have  a  tendency  to  produce 
an  inflammatory  diathesis  ;  which,  if  not  taken  off  by 
the  sweat  Succeeding,  must  be  increased  with  much  dan- 
ger. Thns  sweating  en^loyed  to  prevent  tbe  accesstona 
of  intermitting  fevers  has  often  dinnged  them  into  a 
continued  form,  which  is  always  dangerous.    3.  The 
utility  of  the  practice  is  doul^ful  {  as  sweating,  when 
it  happens,  does  not  almys  give  a  finsi  termimUion, 
as  mnst  be  manifest  in  the  case  of  intermittents,  and 
in  many  continued  fevers  which  are  sometimes  in  the 
begbning  attended  with  sweatings  which  do  not  prove 
final ;  and,  on  the  contrary,  whether  they  be  sponta 
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nam  or  excited  by  art^  tliey  seem  oftca  to  agg^-nite 
the  disease. 

From  these  considentlons,  it  is  doabtfol  if  tbe  prao 
tice  of  sweating  can  be  admitted  very  generally ;  but, 
at  the  same  time,  it  is  also  very  doubtful  if  the  failure 
of  tbe  practice,  or  the  mischiefs  said  to  arise  from  it, 
hath  not  been  owing  to  the  improper  conduct  of  the 
practitioner.  With  respect  to  the  last,  it  is  almost 
agreed  among  physicians,  i.  That  sweating  has  been 
generally  hurtful  when  excited  by  stimulant,  heating, 
and  in&mmatory  medicines.  2.  That  it  has  been 
hnrtful  when  excited  by  much  external  heat,  and  con-- 
tinned  with  a  great  increase  of  the  heat  of  tbe  body. 
3.  Tliat  it  u  wways  hurtful  when  it  does  not  relieve ; 
and  rather  increases  the  frequency  and  hardness  of  the 
pulse,  the  anxiety  and  difficulty  of  breathing,  the 
headacb,  and  delirium.  4.  That  it  is  always  hnitful 
if  it  be  nrced  when  tbe  sweat  is  not  fluid,  and  when  ' 
it  ia  partial  and  on  tbe  snperior  parts  of  tbe  body  ' 
only. 

In  these  cases,  it  is  probable,  that  either  an  inflam- 
matory diathesis  is  produced,  which  increases  the  spasm 
on  the  extreme  vessels  ;  or  that,  from  other  causes,  tbe 
spasm  is  too  much  Gxed  to  yield  easily  to  the  increased 
action  of  the  heart  and  arteries  :  and  upon  either  sup- 
position  it  must  be  obvious,  that  urging  the  sweat  may 
produce  determinations  to  some  of  tbe  internal  parts, 
with  very  great  danger. 

Notwidistanding  these  doubts,  however,  it  still  re-- 
■UUB8  true,  I.  That  sweadng  has  been  often  useful  in 
preventiug  tbe  accessions .  of  fevers  when  they  have 
been  certainly  foreseen,  aud  a  proper  conduct  employ- 
ed. 2.  That  even  after  fevers  have  in  some  measure 
t:ome  on,  sweating  lias  interrupted  their  progress  when 
properly  employed,  either  at  the  very  beginning  of  tbe 
disease,  or  during  its  approach  and  gradual  formation. 
3.  l^at  even  after  pyrexice  have  continued  for  some 
time,  sweating  has  been  successfully  employed  in  curing 
them,  as  is  particukrly  exemplified  in  tbe  case  of  a 
rheumatism.  4.  Tbat  certain  fevers  ^educed  by  a 
very  powerful  sedative  contagion,  have  been  generally 
treated  most  successfully  by  sweating. 

These  instances  are  in  favour  of  sweating,  but  give 
DO  general  rule ;  and  it  must  be  left  to  famer  experi- 
enee  to  determine  how  far  any  general  rule  Can  be  esta- 
bliahed  in  this  matter.  In  tbe  mean  time,  if  the  prac- 
tice of  sweating  is  to  be  attempted,  the  following  rules 
may  be  laid  down  for  the  conduct  of  it :  i .  That  a 
sweat  should  be  excited  without  the  use  of  stimulant 
inflammatory  medicines.  2.  Tbat  it  should  be  exci- 
ted with  as  little  external  heat,  and  with  as  little  in- 
crease of  the  heat  of  the  body,  as  possible.  3.  That, 
when  excited,  it  should  be  continued  for  a  due  length 
•f  time }  not  less  than  i a, hours,  and  sometimes  for  24- 
or  48  honrs  ;  always,  however,  supposing  that  it  pro-  ' 
ceeds  without  the  dangerous  circumstances  already 
mentioned.  4.  Tbat  fa:  some  part  of  thcL  time,  and 
as  long  as  the  person  can  easily  bear,  it  should  be  - 
carried 'on  witboot  admitting  of  sleep.  5.  Hat  it 
should  be  rendered  univeisal  over  the  whole  body ;  and 
therefore  particularly  that  care  should  be  taken  to 
bring  tbe  sweating  to  the  lower  extremities.  6.  Tbat 
the  practice  should  be  rendered  safer  by  moderate  pur- 
ging excited  at  tbe  same  time.    7.  That  it  should  not 
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be  suddenly  checked  hy  coU  anyhow  applied  to  the  Synodw. 
bo^,  ■ 
When  attention  is  to  be  given  to  these  rules,  tbe 
sweating  may  be  excited,  i.  By  warm  bathing,  or  a 
fomentation  of  the  lower  extremities.'  2.  By  frequent 
draughts  of  tepid  liquors,  chiefly  water,  rendered  ,more 
grateful  by  the  addition  of  a  light  aromatic,  or  more 
powerful  by  tbat  of  a  small  quantity  of  wine.  3.  By 
giving  some  doses  of  neutral  salts.  4.  Most  effectually, 
and  perhaps  most  safely,  by  a  large  dose  of  an  opiate, 
joitted  with  a  portion  «  neutral  ults»  and  of  au  eme- 
tic. 

The  fourth  mean  of  determining  to  the  surface  of 
the  body,  and  thereby  taking  off  tbe  spasm  afiecting 
the  extreme  vessels,  is  by  tbe  use  of  emeti<iB.  These, 
particularly  of  the  antimonial  kind,  bave  been  em- 
ployed in  Uie  cure  of  fevers  ever  since  tbe  introdnctiDa 
of  chemical  medicines  ;  but  thonrii  of  late  their  use 
has  become  very  general,  their  efficacy  is  still  dispu- 
ted, and  their  manner  of  operating  is  differently  ex- 
plained. 

Vomiting  is  in  many  respects  useful  in  fevers :  as  it 
evacuates  tbe  contents  of  tbe  stomach,  as  it  emulges  the 
biliary  and  pancreatic  ducts,  and  evacuates  the  contents 
of  tlie  duodenum,  and  perhaps  also  of  a  large  portion  of 
the  intestines  i  as  it  agitates  the  whole  of  the  abdomi- 
nal viscera,  it  expedes  the  circulation  in  them,  and 
promotes  their  several  secretions ;  and,  lastly,  as  it 
agitates  also  die  viscera  of  the  thorax,  it  has  like  ef- 
fects there. 

It  is  not  to  this  cause,  bowever,  tbat  we  are  to  im- 
pute the  effect  vomiting  has  in  determining  to  the  sur- 
face of  the  body.  This  must  be  attributed  to  the  par- 
ticular operation  of  emetics  upon  the  muscular  fibres 
of  the  stomach,  whereby  tliey  excite  tbe  action  of  the 
.  extreme  arteries  on  tbe  surface  of  tbe  body,  and  by  this 
means  effectually  determine  the  blood  to  these  vessels, 
remove  the  atony,  and  take  off  the  spasm  affecting 
them.  ,  For  this  purpose  tbey  are  exhibited  in  two  dif- 
ferent ways }  tbat  is,  either  m  such  doses  as  may  excite 
full  and  repeated  vomitings,  or  in  such  doses  as  may 
excite  sickness  and  nausea  only,  with  little  or  no  vo- 
miting at  all. 

Full  vomiting  is  well  suited  to  determine  to  the  sur- 
face of  tbe  body,  and  thereby  to  obviate  die  atony  and 
spasm  which  lay  the  foundation  of  fever.  Thus,  to-  -  > 
miting,  excited  a  little  before  the  expected  accession  of 
the  paroxysm  of  an  intermittent,  has  been  found  to 
prevent  the  paroxysm  altogether.  It  has  been  obser- 
ved also,  that  when  contagion  has  been  applied  to  a 
person,  and  first  discovers  its  operation,  an  emetic  given 
has  prevented  tbe  fever  which  might  otherwise  have 
been  expected. 

These  are  the  advantagss  to  be  obtained  by  exciting 
vomiting  at  tbe  first  approach  of  fevers,  or  of  the  pa- 
roxysm of  fevers  ^  and  tbey  may  also  be  applied  after 
fevers  are  formed,  to  take  off,  peiiiaps  entirely,  the 
atony  and  spasm,  or  at  least  to  moderate  these,  so  tbat 
the  lever  may  proceed  more  gently  and  safely.  It  is  ' 
seldom,  however,  tbat'  vomiting  is  found  to  produce  a 
final  solution  of  fevers  j  and  after  they  are  once  form- 
ed, it  it  commonly  necessary  to  repeat  the  vomiting  se- 
veral times  'f  but  this  is  attended  with  inconveniency, 
and  sometimes  with  disadvantage.   The  operation  of 
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Vebrei.  "iull  TOiuiting  U  transitory,  and  the  exercise  of  Tomit- 
ing  is  a  debilitating  power  j  and  tberefore,  when  the 
vomiting  does  not  remove  the  atony  and  spasm  very  en- 
tirely, it  may  give  occasion  to  their  recurrence  with 
-greater  force.  For  these  reasons,  after  fevers  are  fully 
'  formed,  some  physicians  have  diought  ^oper  to  em- 
ploy emetics  in  nauseating  doses  onfy.  These  are  ca- 
•pabte  of  exciting  .the  action  of  the  extreme  resaels,  and 
-  their  operatim  is  more  pennuent.  At  the  same  time 
they  often  show  their  power  hy  exciting  some  degree  of 
sweat,  and  their  operation  ia  rendered  more  sue  hy 
-their  commonly  producing  some  evacuation  stool. 
But  nausea  continued  for  any  great  length  of  tmie,  is 
to  most  patients  a  sensation  ni^ly  distressing,  tnd  al- 
tnost  insufferable. 

The  emetics  chiefly  in  use  at  present  are,  ipecacu- 
anha and  antimony.  The  former  may  be  employed  for 
determining  to  the  suriace  of  the  body ;  but,  even  in 
very  small  doses,  it  so  readily  excites  vomiting,  that  it 
is  with  difficulty  employed  for  the  purpose  of  nauseat- 
ing only ;  and  in  whatever  manner  employed,  there  is 
•reason  to  suspect  that  its  e^ts  are  less  permanent, 
and  less  poweriutly  communicated  from  the  stomach  to 
the  rest  of  the  system,  than  those  of  antimo^.  Thn 
last  is  therefore  generally  preferred  j  and  its  pvpai»- 
tions,  seemingly  various,  may  all  be  reduced  to  two 
heads  'f  one  comprehending  those  in  which  the  regn- 
-^Ibe  part  is  in  a  condition  to  be  acted  upon  by  acids, 
and  therefore  on  meeting  irkh  acids  in  the  stomach  it 
becomes  active  j  and  another,  comprehending  those 
-preparations  in  which  the  reguline  part  is  already  join- 
ed with  an  acid,  rendering  it  active.  Of  each  kind 
there  are  great  numbers,  but  not  differing  essentially 
from  one  another  ;  the  two  most  worthy  of -notice  are, 
the  calx  m'trata  antiftiomt\  and  emetic  tartar,  or  toririte 
nf  antimony,  of  the  Edinburgh  Dispensatory.  'Both 
these  are  very  rfficacioos  medicines;  hut  the  latter 
■seems  prrfermble,  because  its  dose  is  capable  of  heinv 
'hetter  ascertained ;  tfaou^  the  former,  on  account  ^ 
-its  slower  (^ration,  ma;  have  some  advantag«»,  and  in 
certain  cases  be  more  efficacious  as  a  purgative  and 
sudorific. 

"Hie  m/r  tiitrata attt{monit^-vt\ien'^tni  introduced  in- 
to the  pharmacopoeia  of  the  Edinborgh  college  was 
supposed  to  be  very  nearly,  if  not  precisely,  the  same 
with  a  medicine  which  has  of  late  been  ughly 'cele- 
brated in  the-cure  of-feA-ers,  Dr  Jamcs''3  powder.  But 
from  more  accurate  observations,  there  is  now  reason 
to  believe  that  the  pulvis  antimonialis  of  the  London 
Pharmacopceia,  formed  1^  the  calcination  of  anti- 
mony with  hartshoni,  approaches  more  nearly  to  lint 
celebrated  arcanum.  Bnt  at  any  rate,  the-calx  anti- 
-nionii  nitrata,  the  pulvis  antimonidis,  and  James's 
powder,  are  probably  not  essentially  different  from 
each  other.  The  two  latter,  however,  have  the  most 
near  resemblance  J  and  accordingly  the  Edinburgh  col- 
lege, in  their  Pharmacopoeia,  have  in^*oduced  an  ar- 
ticle under  the  title  of  antimontum  ccUeareo-phosphora- 
tum,  which  they  consider  as  so  mach  similar  to  Jameses 
powder,  that  they  have  used  as  a  ^nonyme  for  it,  the 
title  of  pulvis  Jacobi. 

The  time  most  proper  for  exhibiting  those  medicines 
is  a  little  before  the  accession,  when  that  can  be  cer- 
tainly known.  In  continued  fevers  the  exacerbations 
anintalwaypTeiy  obienrable;  but  then  is  xeasoa 
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believe,  that  one  commonly  happens  about  noon  or  soon  Syoscha. 
after  it ;  and  diat  these,  therefore,  are  the  most  proper     "v  "'  ' 
times  for  exhibiting  emetics. 

With  respect  to  the  manner  of  administration,  that 
of  the  calx  nitrata  is  simjde,  as  the  whole  of  vdiat  is 
thought  a  proper  dose  may  be  ^ven  at  once  j  and  no 
more  can  be  properly  given  till  the  next  accession. 
The  administration  of  the  emetic  tartar  is  different,  h. 
is  to  4w  given  in  smaU  doses,  not  sufficient  to  excite  vo- 
miting;  and  these  doses  are  to  be  repeated  afler  short 
intervals  for  several  times,  till  sickness,  nausea,  and 
some,  though  not  much,  vomiting  come  on.  The  dif- 
ference of  administration  must  depend  upon  the  dose, 
and  the  length  of  the  interval  at  which  it  is  given.  If 
it  be  intended  that  the  medicine  should  cer^inly  ope- 
rate by  stool,  the  doses  are  made  small,  and  the  inter- 
vals long.  On  the  contrary,  when  vomiting  is  pn^r, 
or  when  much  purging  ought  to  be  avoided,  and  there- 
fore some  vomiting  must  l^e  admitted,  the  doses  are 
made  larger,  and  the  intervals  shorter.  With  respect 
to  both  kinds  of  preparations,  the  repetition  is  to  be 
made  at  the  times  of  accession,  but  not  very  oflen :  for 
if  the  first  exhibitimis,  duly  managed,  have  little  effect, 
it  is  seldom  that  the  after  exhibitions  have  much ;  and 
it  sometimes  happens  that  the  repeated  vomiting,  and 
■espedally  repeated  purging,  does  barm  by  weakening 
the  patient. 

(2.)  l%e  other  set  of  internal  -medicines  which  are 
supposed  useful  in  taking  off  the  spasm  of  the  extreme 
vessds,  are  those  named  aRf»pam(K/fc».  But  whatever 
may  be  -the  virtnes  of  some  of  them  in  this  way,  such 
is  dieir  power  of  stimulating  at  the  same  time,  that 
very  fow  of  tbem  can  with  safety  be  administered  in 
fevers  of  an  inflatnmatory  nature.  Almost  the  only 
one  which  can  with  safety4)e  exhibited  in  these  -cases 
is  camphor }  and  the  operations  of  this  are  by  no  means 
welljucert^dned.  OrHaxham  mentions  it  as  a  cat' 
rector  of  the  acrimony  of  cantharides ;  and  assures  us, 
that  it  very  effectually  promotes  a  diaphorens.  But 
from  the  remarks  of  other  practitioners,  we  have  no 
just  reason  to  suppose  that  it  acts  perceptbly  in  a  dose 
of  five  or  six  grains,  though  in  15  or  2o  it  prodnces  a 
jtarticular  kind  of  intoxication. 

Secondly,  The  external  means  suited  to  take  off  the 
spasm  of  the  extreme  -vessels,  are  blistering  and  warm 
bathing. 

I.  What  are  the  effects  of  blistering  so  frequently 
-  employed  in  fevers  is  not  ^et  agreed  among  idiysi- 
cians.  Dr  Cullen  is  of  opimon,  that  the  smau  quan- 
tity of  cantharides  absorbed  from  a  blistering  idaster, 
is  not  sufficient  tp  change  the  consistence  of  the  mass 
of  blood  \  and  thprefore,  that  such  a  quantity  can  nei- 
dicr  do  good  by  resolving  phlogistic  lentor  if  it  exists, 
nor  do  harm  .fay  increasing.  tl»  dissolution  of  the  blood 
arising  from  a  putrid  tendency  in  it.  The  effects  of 
cantharides  uppn  the  fluids,  therefore,  may  be  entirely 
neglected.  The  inflammatioq  ;preduced  by  the  appli- 
.  cation  of  cantharides  to  the  skin,  affords  a  certain  proof 
of  their  stimulant  power :  but  in  many  persons  the  ef- 
foct  of  that  stimulus  is  not*  considerable  j  in'many'it'is 
not  communicated  to  the  whole  system  ;  and  even  when 
it  does  take  place  in  the  whole  system,  it  seems  to  he 
taken  off  very  entirely  by  the  effusim  and  evacuation  of 
serum  ^on  uie  blistered  part  It  -may  be  concluded, 
Aemfoie,  that  neither  duch^^ood  is  to  be  esgected, 
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XUT  mtidi  hiaxm  to  be  apprekttadecl,  from  tiie  Btuaulut 
'  powu"  of  UisteriKg ;  aod  die  certainty  of  4]u8  aonclu- 
Bion  is  established  by  the  gmt  benafit  aiisiiif  £nm  the 
tordper  ptactice  of  bltMeruig  in  inflaoiinatory  diaettBes. 
Much  has  been  imputed  to  the  evaouatioa  made  by 
•blisteriog  i  but  it  is  never  >eo  ctHiaideraUe  as  to  aSeot 
the  whole  a^tem ;  and  therefore,  can  neither,  hy  a  sud- 
den depletion,  relax  tiie  sanguiferous  ^siem,  norlMraii^ 
nvulsion  afieot  the  ^oeral  ^tribution  of  the  fluida. 
^e  evacuation,  however,  is  so  ooioidenible  as  to  affect 
Ihe  neighbouring  vessels }  and  the  manifast  utiUty  qf 
-blistering  near  (he  part  aiKected  in  inBaoHnatoiy  diacMCt 
leads  us  to  thivk^  that  blistering,  fay  deriving  to  the 
ikui,  and  prodnmng  an  «ii»ion  tbuc,  nlaxes  apum 
of  the  deeper  seated  veaaeb.  It  is  in  this  mamier,  most 
ATobably,  that  the  tnowr  of  •  joint,  &om  an  efinuon 
into  the  cellnkr  textue  nndn,  the  -skin,  takes  off  th« 
-rheumatic  pain  fonneily  affeoUng  that  joint.  Analo- 
gous to  this,  probably,  is  the  good^efietst  -of  UisteriDg 
in  contioued  fevers,  arising  from  .the  relaxation  of  the 
spasm  of  the  extreme  vessels  by  a  conuttunication 
the  blistered  part  with  the  rest  of  the  akin.  A  Uister 
may  be  nmpkijred  at  any  period  in  continued  ievers  -j 
hat  it  mil  he  of  most  advantage  in  the  advanced  state 
iaf -«uch  fevers,  when,  the  reaction  being  wanker,  all 
nmbiguity  firom  the  stimulating  ipoWer  of  Uistecii^  is 
icmoved,  and  when  it  may  bnt  omcnr.'with  ether 
circomstanoes  tending  to  a  final  solution  of  the 
npasm. 

Fnm  diis  view  of  matter,  it  ^ill  appear  that 
tbe  part  of  the  body  to  which  blisten  ^i^t  to  be  ap- 
plied is  indiierent,  except  ttpota  the  sns^cioo  ofli^cal 
affection,  when  the  btisteriog  is  to  be  made  as  near  as 
possible  to  the  part  affected.  Whether  sinapisms  and 
ciher  rvi^actentia  *tt  ia  a  manner  analogons  to  what 
has  been  supposed  of  blisterug  may  be  deubt&l }  bat 
their  effects  in  rheumaUsm  ud  other  inflanunatoiy  dis- 
eases render  it  prsibaUc. 

2.  The  ether  textemal  means  tidung  off  ^  spasm 
of  the  extreme  vessels  u  warm  batilyiDg*  1^  was  In- 
quentty,  and  in  different  circumstances,  ^^oy«d  by 
tlm  ancients  ^  but  has,  till  very  lately,  baen  neglected 
by  modem  physicians.  As  the  beat  of  tbe  batfaatisui- 
lates  the  extreme  vessds,  and,  with  the  conennvnoe  of 
moistnre,  fthiord«ioes^m,  ksee»siobe««a&.stiBBa- 
lus,  and  well  suited  to  take  off  the  spasm  afiecting  these 
veuds.  It  may  be  applied  to  the  whole  body  by  im- 
mersion 'j  but  this  ^is  in  many  respects  inconvenient. 
From  extensive  experience  it  a^ars,  that  most  of  the 
.purposes  of  Watm  bathing  Can  be  ebtained  by  a  ilMitco- 
-tation  of  the  Jogs  Md  ^et,  it  properly  administered,  and 
contiooed  for  a  due  len^  of  -  time,  not  leas  than  an 
boPHr.  The  murka  of  the  good  efiects  of  sach  a  Ibmen- 
tation  are,  the  ipaSient's  beuH[|g>it  easify,  ica  nUevi^g 
dedirium,  aed  indacaag^eleep. 

Oehvs  V.  TYPHUS  4Ae  r^kom  Fxfm, 
Typhus,  jShm;.  !gen.  8-2.^4^.  677. 

^.  Typhos  mitier,  or  the'^w  Nirvtas  f^na.  Bp.  x. 
■var.  I.- 

Pc^is  msdigna -hectioa  cenndsiva,  aivc-ittes  mi!(«Ak 

£^«AE^  de  wrb.'OOnvaMv.  oe^  ^. 
JM»ns:f«stilcQ8,'i^/w)M<lor.de  mH4K  lib.  ii. 


Ff^ris  pestilens,  aine  cbaracfeere  veneoi,  f orrsf,  L  xk^^k 

.  vi.  0^  36.  '   "~ '  I 


Fjebiis  Jwctica  pestilens,  Forettf  1.  «i.  obs.  32. 
Febris  nova  ann.  1685,  Smtgnham,  Scbed.  monitab 
Febris  putrida  nervosa,  S^intru^Ji,  dm,  NosoJag. 

ad  ann.  1720,  1721. 
Febris  lenta  nervosa,  Huxkam  on  iewrs,  cha^.  8. 
Febris  -contagiosa,  Jdnd  an  fevers  and  in&ctiu^ 

Tji^ihus-nervosos,  Sauv.xff.  2. 

TyjphuB  comatofiQ4,  Saav.  sp.  ^. 

Tritseqphya  typhodes  Mangeti,  Sauv.  sp.  ix.  Jtatfrn* 
J'ort.  de  febrtbus. 

DeumtuMm  Of  nil  the  desafi|Btions  we  have  of  the 
nervous  iever,  that  of  Dr  tiuxham  is  perhaps  the  best. 
Af^cording  to  him,  the  patient  at  6nt  grows  somewhat 
listless,  and  feels  sli^t  chills  and  shudders,  with  ui^ 
certain  flushes  of  heat,  and  a  kind  of  weariness  all 
over,  like  what  is  felt  afW  great  fatigue.  This  is  al- 
ways attended  with  a  sort  of  heaviness  and  dejection 
of  spint,  and  more  or  Jess  of  a  load,  pain,  or  giddi- 
ness of  the  head  ^  a  nausea  oc  disreli^  of  every  thing 
soon  follows,  without  any  Mosiderable  thirst,  but  fre- 
quently wiUi  retching  to  vomit,  thou^  little  but  in- 
sipid^legm  is  brought  up.  Tbo«^  a  kindoflocid 
interval  t^-aeversl  hours  sometimes -mtervenes,  yet  the 
vfrnptonis  return  with  iq[grayatiim,  especially  towards 
night}  the  head  grows  mwe^ddy  vr-heavy}  the  beat 
greater}  the  poise  quicker,  but  weak;}  with  an  op- 
pKssive  kind  of  hreatbing.  A  ^at  torpor,  w  obttme 
pain  and  coldness,  aflbcts  the  binder  ^art  of  the  bead 
'frequently,  and  t^ntimes  a  heavy  pam  is  felt  en  the 
top  all  along  the  coronary  MtUtre ;  this,  and  that  of 
the  bank  part  of  the  bead,  generally  attend  nervous 
fevf^,  and  are  commonly  succeeded  by  some  deme 
of  a  delirium.  In  this  condition  the  patient  onen 
continues  for  five  or  six  days,  with  a  heavy,  pale,  sunk 
countenuioe }  seemingly  not  vei^  sick,  and  yet  fax 
from  being  well}  restless,  anxions,  -and  c<nnm«afy 
quite  void  of  sleep,  though  sonieUmes  very  drowsy  and 
bsavy-j  bnt  althoo^  be  appears  to  those  about  bim 
actually  to  sleep,  be  is  nttnly  insensible  of  it.  The 
poise  wriw  all -diis  tinie  k  qBUGk,  weak,aiad  nncqnal^ 
sometimes  fluttering,  md  sonKtimes  for  a.ftw  momenta 
slow  }  nay,  even  intermittinc',  and  then  with  afsnddoi 
flush  in  the  face,  immediate^  very  quick,  and  perbaps 
•soon  after  surprisingly  calm  and  e^l'}  and  thus  alter-, 
oately.  The  heats  and  chills  -are  as  uncertain  and  un* 
eqnal }  sometimes  a  sudden  colour  and  glow  arise  in  the 
cheeks,  while  the  tip  of  the  nose  and  ears  is  cold,  and 
tbe  forehead  at  the  same  time  in  a  cold  dewy  sweat. 
Nay,  it  is  very  conuoon,  that  a  hi^h  colour  and  beat 
aj^ar  in  tbe  face,  when  the  extremities  are  quite  cold. 
The  wae  is  commonly  pale,  and  often  limpid }  frequent- 
ly of  a-wbey  colour,  or-like  irapid  amall  beer,  in  i^cb 
these  is  either  no  maDnra  of  sediment,  or  a  kind  of 
loose  matter  likebraairregidarly  scattered  up  and  down 
in  k.  The  toi^He  at  the  bt^inoing  is  seldom  «r  never 
4ry  «r  disookauad,  but  amaetimes  covered  -with  a  thin 
wbitidi  noons ;  -at  lef^gth,  indeed,  it  often  spears  very 
dry,  red,  and  chapped,  or  of  the  colour  of  pomepanate 
zind ;  bat  tbis  chiefly  At  tbe  close  «f  the  .^iseaee  :  yet, 
bowever  dry  the  tongne  and  lips  seem,  the  patient  sel- 
dom 4M«i]dain8  «f  thirst,  though  sometimes  ^  a  heat  in 
Ibe  tongoe.    About  tbe  sevcBtb  .«r  eighth  -day,  tie 
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fMms.   fliJiUntK,  yuBi  or  he&vioMS  of  the  liead  become  mach  axe  prepared       this  fever  hy  having  tlieir  nerves  al-  Typbna. 

^m^^mmm^  pcKter,  vith  a  coDStADt  Aoiao  in  it,  or  tinmtut  aurtums  ready  weakened,  the  contagioua  paxUcles  immediately  ^  i    >  ' 

lAich  i*  very  diatio-lupg  to  tbe  sick*  and  tirequentlj  attack  the  nervous  svstem,  without  so  much  a&ctug 

briqgi  M  ft  deliiuuD.    Hie  load  on  tbe  pnKX)zdia,  tbe  state  of  tbe  blood  or  juices,  tboo^  the  .latUif  are 

«iune^*ndfiuiiUeW)  grow  roach  iDore  urgent}  and  p»-  greatly  aSected  in  the  putrid  ipalignMt leven. 
jUbbM  ofien  ikU  iitfo  na  aotqal  deli^uium,  especially  it      Pngnons.   In  nervous  fevers,  the  prognosis  is  very 

4hey  Attepipt  to  Mt  19  j  cold  aweats  ^suddenly  come  out  much  the  same  with  that  of  the  patrid  mw^nt  kind. 

iOB  the  tibi^e»d,  end  on  die  backs  ^f  .the  bands  (though  And  «lthoqgh  depth  he  not  so  freguent  as  in  that  mo- 

M  the  eame  time  there  be  too  much  heat  in  the  cbedu  dificaUon  a  few,  yet  it  may  justly  be  copsidored  as  » 

and  ^alins),  >Qd  as  suddenly  go  oC   If  tbe  vrine  now  wy  fatal  disease. 

.gnxw  mwe        and  limpid,  a  delirium  ia  certwnly  to       Cure.    As  this  fever  is  produced  by  contagion  af- 

ftie  expected,  with  universal  tremors  and  subsvUus  tear-  fecting  the  nervous  system  of  a  perscm  already  debi- 

.dimtm  t  the  deliriiun  is  seldom  violent,  but  aa  it  were  a  litated,  and  thus  producio^  weakness  in  an  extreme 

ceofusiw  of  thought  and  action,  muttering  continually  degree,  we  have  now  occasion  to  <pni*i<ier  Dr  Cutlen^s 

and  JaUerh^  in  their  ^pee<;h.     Sometimes  they  a-  two  indications  of  cure  omitted  under  the  $yaoch4tj 

■wake  only  in  a  buny  and  confusion,  and  presently  gamely,  to  ceinove  the  cause  and  obviate  the  effects  of 

ncQoUeot  themselves,  but  forthwith  .fall  into  a  mut-  debility,  and  to  correct  the  ptttreBcmt  tendency 

tering  dozy  state  again.    'Hie  tongue  grows  ofteii  the  fluids  j  for  tbei)^,  in  the  beginning  of  riiervous 

v«iy  dry  at  the  heig&,  especiaUy  in  its  middle  part,  fevers,  the  tend«iey  to  puUe&ctipfi  be  not  remarks' 

wilii  a  yeliwrish  list     each  side,  and  trembles  greasy  able,  it  becomes  exccedinfj^  grrat  towards  their  cqo- 

vAenitheiudc  attempts  to  put  it 'Out.   Fregumtly^*  dnsiM. 

lose  cwmta  .pepr  forth  jdl  at  once,  about  the  nuth,       [i.]  In  awweriog  the  first  indication,  Dr  Cullen  ob^ 

tteirth,  erieWveoth.day,  -coaBinonly  coldish  and  clanm^  .serves,  thi^  mofft  of  the  sedative  powers  inducing  de- 

■on  idw  eatvemities ;  ofUnttnies  yeiy  thin  stools  are  dis-  bility  cease  to  act  so(hi  after  they  have  been  fint  ap- 

.«dnrged,  .and  idien  nature  sinks  apace}  the  extremities  J>lied}  and  therefore  tbe  removing  them  is  not  an 

fftm  cold,  the  Bails  pale  ax  livid  }  the  pulse  may  be  object  of  tbe  piesisDt  indication.     There  is  pnty  one 

aaid  to  tTMuble  and  'flutter,  rather  than  to  beat,  the  which  may  be  so^osed  to  continue  to  act  fiv  a  loi^; 

■jvihratioos  bewg  so  eyfieediqgly  weak  and  quick  that  time,  and  that  is  the  contagion  applied }  but  we  know 

they  can  scarce  be  distinguished  >  tboa^  sometimes  nothing  in  the  nature  of  contagiw  that  can  lead  us  to 

they  ereep  on  sur^iuail^y  ■sh>w,  and  very  freqnentiv  .atn^jawMutrs  fmr  removing  or  corjrecti^g  it*   We  know 

Jnteraiit.   Thesickbecoiaeqiuto  insensible  and  etupid,  ofuy  its  effects  as  a  sedative  power  iffdnciag  debili^, 

«C«ree  A&cted  with :  the  loudest  noise  or  the  stron^st  or  as  a  ferment  indodng  a  tendency  to  pntnnwtion  m 

Jkki  thoa|^  at  the  baginoingv  stnm^ly  susceptible  the  fluids,  the  for^  of  which  at  fment  faUs  wdor 

.«f  tfas  in^vewians  of  either,    lie  delirium  now  end*  «w  considawtiop. — ^The  debility  induced  jn  feren  by 

.Mm  pro£NUiicoBa,nnd  thatsoonin  death.  Thestools,  centagieQi  or  other  XMises,  appears  n^achUfy  in  ti^ 

miM,  and  taara,  run  aff  involnntarily,  and  denounce  %  'Wfakn*  energy  «f  the  braip  *,  but  in  iriMtt  this  cpssists, 

epcedy  diss^utien,  as  the  trefnbliqgs  and  twitcfaings  of  or  bow  it  may  be  restjorc^,  we  do  not  well  kooir }  but 

:tiK  roenves  And  toodons  ve. preludes  to  a  general  coo-  as  nature,  ee«uingly  for  this  puiyose,  cixcites  the  ,mo- 

-jvalsiaa,  which  at  once  snaps  the  thread  of  life.   In  tioa  of  the  heart  iwd  arteries,  we  viust  ascribe  Uie  coo- 

«oe  or  otbo:  of  these  ways -are  the  sick  carried  off,  afttf  tifluance  of  the  debilily  to  the  weaW  m-actiep  of  the 

having  languished  for  14,  z8,  or  20  days }  nay,  some-  sai^iferoua  «y?tem  :  the  meau9,  therefore,  which  me 

tiows  mUoh  loBKcr.  Mostpaticnts  growdeaf  andstupid  employ. for  ohviatwg  debilify,  are  immediately  dir^ct- 

towards  the  end  of  this  disease  (soox  extremely  dc^),  ed  to  sapp^rt  and  iucrease  the  acticp  Qf  thebeartan^  ' 

thoHgh  too  qniok  and  apprehensive  at  the  beginning  ;  arteries ;  and  the  remedies  employed  are  tvnics  or.  fHi- 

insoBMich  that  the  least  naise  or  Ught  gica|;ly  eSeaded  nw^nts. 

'Aen.    Many  &om  their  anunodente  fears  seem  to      .In  c«pMg>o|u  jliaijaitfin  wa  knnv,  ht^h  faem  thie 

hvry  themselves  out  of  life,  wha«  little  danger  is  ap-  «Sects  whiai  appear,  and  from  dissections,  that  the 

pamititt the b«gia«qg :  nay,  sobw wUl not  allowthfw  toae  of  the  hewt  and  artaiMs  js  ««p^derably  dkni- 

jwItcs  to  sle^  nram  a  vain  fear  «f  dozing  quite  away ;  nished ;  wd  that  tonic  remedies  are  therefore  pnqw- 

aad  others  fnm  the  vast  hur^,  «KKiet;y,  and  confnsiw  ly  indicated.   We  are  to  coas^r  these  remedies  jas  of 

af  wlueh  they  are  jsansible  eiUwr  during  pleep  9r  at  two  kinds;  i.  The  power  «r  cold }  2.  Hut  of  taiie 

thev  svakiw.  medicines. 

Omses  of ^  and penons  subject  to^  this  ditordgr.   The       The  power  of  iitAA  as  a  t«nic  in  fevejra  saay  be  cm- 

nervBus  fever  is  Aest  frequently  the  coasequenoe  of  -ployed  in  two  ways  :  either  as  thrown  into  tbe  stopiach, 

-csntagion.     It  most  comroqaly  attacks  persons  ef  or  as  ^I^Jied  to  th^  wrfaee  of  the  body*    As  we  have 

weak  nerves,  a  lax  habit  ef  body,  and  ft  poor  thin  idaea^  observed  that  the  power  ef  cold  may  be  com- 

'Uood;  these  who  Jiave  snfiered  great  evacuations,  .a  municatcid  from  any  me  part  to  evoy  oUvr  ^art  of  the 

hmg  dejection  of  ^rits,  Mumoderate  watcbings,  sto-  system,  so  it  will  be  readily  allowed  that  the  stomaqli  . 

dies,  fatigue,  &c. ;  also  those  who  have  used  mwAi  .  js  a  part  as  fit  as  any  adwr  Cw  this  conmuni^tioD,  and 

crude  nowboleBeme  food,  vapid  impure  drinks,  or  that  .cold  drink  token  into  the  stmnach  niay  prove  an 

who  have  been  confined  long  ui  damp  foal  air  j  who  cisaftil  tonic  in  ferarS'    TUs  the  experience  af  -all  ma 

hanv  Waken  the  vigour  af  tMr  omatiUitiMis  by  salt-  :Jhas  confirmed,  hut  at  the  same  time  it  has  been  &^ 

vatiSDS,  too  fitequent  pur^i^,  immoderato  venery,  &c.  qnently  observed,  that,  in  certain  urcumstances,  cold 

^fiwoetwe  see  Jbow  the  disease  iseoaaected  Wftth:aa  ex-  drink  taken  into  tbe  stomadi  has  proved  very  hurtful; 

toHBc  4ebsiiiy«f  the  ncrvona  system  {  dEer  vvhaafOfide  indthei«dbretbat.it8«seinibTCn.jeivii«s4aine  limi- 

^  tations. 
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tatiom.  What  these  limitations  should  be,  and  nhat 
'  are  all  the  circDnntances  which  ma^  forbid  the  use  of 
■  cold  drink,  it  is  difficult  to  detenrnne  }  but  it  seema, 
'  %tearly  forbidden  in  all  cases  where  a  phlogistic  dia- 

-  thesis  prevails  in  the  system,  and  more  especially 

-  when  there  are  topical  alTections  of  an  inflammatory 
■nature. 

The  other  method  of  employing  cold  aa  a  tonic, 
■is  by  ap]dying  it  to  the  surface  of  the  bo^,  as  a  re- 
'  fri^rant  power  fit  to  moderate  the  violence  of  re- 
-action  -y  hut  probably  it  may  hero  also  be  considered 
properly  as  a  tonic,  and  useful  in  cases  of  debility.— 
Not  only  cool  air,  but  cold  water  also  may  be  ap^ied 
-to  the  surface  of  the  body  as  a  tonic.    The  ancients' 
frequently  applied  it  with  adrantage  to  particnlar 
parts  as  a  tonic ;  bat  it  is  a  discovery  of  modern 
times,  that,  in  the  case  of  putrid  fevers  attended  wiUi 
much  debility,  the  body  may  be  washed  all  over  with 
cold  water.    Tlits  was  first  |H^ctised  at  Breslaw  in 
"Silesia,  aa  appears  from  a  dissertation  under  the  title 
of  Epidemia  Fema,  qua  WreUislaviamf  Onno  1737  of- 
Jlixitf  to  be  found  in  the  Acta  Nat.  Curios,  vol.  x. 
And  from  other  writers  it  appears,  that  the  practice 
iias  passed  into  some  of  the  neigfabonring  countries. 
■But  in  Britain  this  use  of  cold  water  externally  applied 
has  of  late  been  more  extensivdy  introduced  tiian  into 
any  other  wanirf  of  Europe.    For  this -we  are  chiefly 
indebted  to  the  late  ingenious  Dr  Currie  of  LiTerpotef. 
He  has  recommended  the  dashing  cold  water  over  the 
whole  surface  of  the  bodvi  as  a  means  not  only  of  obW- 
ating  heat,  delirium,  apd-  other  symptoms  most  urgent } 
but  of  putting  an  immediate  dtop  to^he-disease.  And 
there  ead  be  no  doubt  that  the  practice  has  often  been 
attended  with  the  most  salutary  consequences,   ^ut  it 
is  by  no  means  so  generally  advantageous  as  Dr  Currie 
and  some  others  are  inclined  to  believe.    It  is-  in  fatkt 
-very  rare  instances  that  an  artificial  tevnuuation  •bf 
-Aver  task  thoa  be  obtained ;  and  even  as  -  %>bviating 
eymptoms,  it  is  not  tfnfreqnently  attended  widi  bad  con- 
sequences. 'It  can  never  be  employed- with  safety  un- 
'  less  where  the  heat  is  very  urgent.    And  perhaps  lAV 
the  advantages  of  cold  immersion  may  he  obtuned 
merely  from  cold  washing,  a  practice  new- very  onnman 
'in  Britain. 

The  medicines  which  have  been  employed  -in  fevers 
as  tonics  are  various.  If  the  acetite  of  lead  hath  been 
found  useful,'  it  is  probably  as  a  tonic  rather  than  as 

•a  refrigerant  j  aOd  the  etu  ixneris,  or  rather  prepara- 
tions of  iron  which  have''4>een- -employed,  can  act  as 
tonics  only.    The  prorations '?if  copper^  from  their 

•«Sect8  in  epilepsy,  arts  presumed  'to-  possess  a  tonic 
power  J  hut  wheUier  their  use  in  fevers  be  funded  on 

-their  tohic  or  emetic  powers;  is  nncertam.  And  npon 
the  whole  there  may-  no  deuht  occvr  some  instances  ftf 
fevers  being  oured  by  tonics  taken  from  die  fbsnl  king- 
dom 't  but  the  vegetable  tontca  are  the  most  efficacious, 

'  and  among  these  the  cinchona  certainly  holds  the  first 

■  place. 

The  cinchona  has- commonly  been  considered  as-« 
specific,  or  a  remedy  of  which  the  operation  was  net 

-  understood.  We  must  observe,  however,  that,  as  in 
many  cases  the  effects  of  the  bark  are  perceived  soon 

-  after  its  being  taken  into  the  stomach,  and  before  it 
.  can  possibly  be  conveyed  to  the  mass  of  blood,  we  may 
.-<0Ddude,  ttut  its  effects  do  not  arise  from  its  opentiag 
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on  the  fluids ;  and  must  therefore  depend  upon  iu 
acting  on  the  nerves  of  the  stomach,  and  being  there- 
by  communicated  to  the  rest  of  the  nervous  system, 
litis  operation  seems  to  be  a  tonic  power,  the  bark  be 
ing  a  remedy  in  many  cases  of  debility,  particularly  in 
gangrene  and  if  its  operation  may  be  explained  from 
its  possessing  a  tonic  power,  we  ma^  easily  perceive 
why  it  is  improper  when  a  phlogistic  diathesis  prevails} 
and  from  the  same  view  we  can  ascertain  in  what  cases 
of  continued  fever  it  may  be  admitted.  These  cases 
are  either  where  cousiderable  remisrions  have  appear- 
ed, when  it  may  be  employed  to  prevent  the  rttnm  of 
-exacerbations,  on  the  same  footing  as  it  is  used  in  to- 
termittingf  fevers  ;  nr  in  the  advanced  state  of  fevers, 
-when  all  suspirion  of  an  inflammatoiy  condition  is  ro- 
movcd,  and  a  general  debility  prevails  in  the  system  ; 
and  its  being  then  employed  is  sufficiently  agreeable  to 
'the  present  practice. 

Another  set  of  medicines  to  be  employed  for  ob- 
viating debHity  and  its  effects,  are  the  direct  stimu- 
lants. These,  in  some  measure,  increase  the  tone  (tf 
the  moring  fibres ;  but  are  different  firom  the  tonics, 
as  they  more  directiy  excite  and  increase  the  action 
the  heart  and  arteries.  This- mode  of  operation  renden 
their  use  ambiguous  j  and  when  an  iofiammatory  dia- 
thesis is  present,  tlw  ^fects  of  die  stimulants  may  be 
veryhnrtfrd;  but  it  u  stiU,prohable,  -that  in  the  ad- 
-  vanc«d  state  of  these  ferers,  wbcaf  debility  prevuls,  tbey 
'may  he  useful. 

Of  all  the  stimulants  which  may  be  properly  em- 
ployed, wine  seems  to  be  the  most  eligible.  It  has 
the  advantage  of  being  grateful  to  the  palate  and 
stomach,  and  of  having  its  stimulant  parts  so  much  di-  ' 
luted,  that  it  cart  be  conveniently  given  in  small  doses ; 
■  and  therefore  it  may  be  emplo^ed'with  sufficient  safety. 
—It  pay  be  suspected  that  wme  has  an  operation  ana- 
logous to  that  of  opium  j  and  on  good  grounds.  But 
^we  can  distinctly  remark  its  stimulant  power  only;  which 
-renders  its  effects  -in*  the  phrenetic  delirium  m^ifestly 
'  hurtful  J  and  in  the  ttSd  delirium  depradiag  oa'^bili- 
ty,  as  Tcjnarkahly  useful. 

t?-]  We  must  now  ^aceed  to  the  othef  indication 
c  of  cure,  namely,  to  correct  or  nhviate  the  tendency  in 
-the  fluids  tfr  putrefaction.  This  may  he  done,  i.  By 
avoiding  any  new  application  of  putrid  or  putrescent 
matter.  2.  By  evacuating  the  putrid  or  putrescent 
nratter  alreftdy  present  in  the  body.  3.  Bjr  correcting 
the  putrid  or  putrescent  matter  remaining  in  the  body 
by  diluents  and  anttsepdcs.  4.  By  supporting  the  tone 
of  the  vessels,  atid  thereby  resisting  furdier  putrefaction, 
or  obviaUng  its  ieffects.  5.  By  moderating^  the  vio- 
lence of  reaction,  considered  aa  a  meuis  of-  increasing 
pntrefiiction. 

Tbe'fuxtber  atpplicatien  of  putrid  or  putrescent  mat- 
ter may  be  avoided,  i.  By  removing  the  patient  firom 
places  filled  with  cOfTopted  air.  a.  By  preventing  the 
accumulation  of  the  patient's  own  effluvia,  by  a  constant 
.  ventilation,  aAd  by  a  frequent  change  of  bedclothes  and 
'  body  linen.  3.  By  the  careful  and  speedy  removal  of 
all  excremental  matters  from  the  patient's  -chamber. 
4.  By  avoiding  animal  food. 

Tlie  putrid  or  putrescent-matter  already  present  in 
the  body,  may  be  evacuated  partly  by  frequent  evacu- 
ations of  the  contents  of  the  intestines  >  and  more 
efectaftUy-  atlU  by  toppmrting  the  racretions  of  peispi- 
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Fcbm  ration  and  urine  by  the  pluitiful  nse  of  diluents.  That 
'■  V  '  wbich  remains  iu  the  body  may  be  rendered  more  mild 
and  innocent  by  the  use  of  diluents,  or  may  be  correct- 
ed by  the  use  of  antiseptics.  Tbese  last  are  of  many 
and  various  kinds  j  but  wbich  of  them  arc  conveniently 
applicable,  or  more  particularly  suited  to  the  case  of 
fevers,  is  not  irell  ascertained.  Those  most  certainly 
applicable  and  useful  are  acescent  aliments,  particularly 
fruits,  acids  of  all  kinds,  and  neutral  salts. 

The  progress  of  putrefmction  may  be  cmulderably 
retarded,  and  its  effects  obviated,  by' supporting  tbie 
tMe  of  the  vessels  j  and  tbis  may  be  done  by  tonic 
inedicines,  of  which  the  chief  are  cold,  and  the  Peru- 
vian bark,  as  already  mentioned.  The  violence  of 
reaction  increasing  the  tendency  to  putrefaction,  may 
be  moderated  by  the  means  already  mentioned  under 

These  are  the  proper  indications  to  be  observed  in 
the  cure  of  the  slow  nervous  fever  j  and  tbey  are 
chiefly  fulfilled  by  cleanTiness,  cool  air,  and  diluents  j 
which,  perhaps,  upon  the  whole,  are  more  useful  in 
feren,  than  all  other  practices  put  together.  Dr 
Iluxham  observes,  that  evacua^ns  (especially  bleed- 
ing), are  improper  even  at  the  beginning.  '£ven  a 
common  purgative  given  at  this  time  hath  been  follow- 
ed by  surprising  languors,  syncope,  and  a  train  of  other 
ill  symptoms.  It  may,  however,  sometimes  be  neces- 
sary to  cleanse  the  stomach  and  primte  vise  by  a  gentle 
emetic,  or  a  mild  laxative.  Indeed,  where  nausea,  sick- 
ness and  load  at  stomach  are  urgent,  as  is  frequently 
the  case  in  the  beginning  of  this  fever,  a  vomit  is  ne- 
cessary. Clysters  of  milk,  sugar,  and  s^It,  may  he 
Injected  with  safety  and  advantage  every  second  or 
third  day,  if  nature  wants  to  be  prompted  to  stool. 
The  temperate,  cordial,  diaphoretic  medicines,  are 
certainly,  according  tq  oor  auth<nr,  most  proper  in  these 
levers  ;  and  a  well-regulated,  suppoiting,  diluting  diet 
Is  necessary.  The  latter  of  itself,  judiciously  managed, 
will  go  a  great  way  io  the  cure,  especially  if  assisted  by 
well-timed  and  well-applied  blisters,  and  a  due  care  to 
keep  the  patient  as  quiet  as  possible  both  in  body  and 
mind.  But  it  should  be  noted,  that  strong  opiates  are 
combionly  very  pernicious,  however  much  the  want  of 
sleep  and  restlessness  may  seem  to  demand  them.  Mild 
diaphoretics,  such  as  neutral  draughts  or  elixir  pare- 
goricum,  have  much  better  effects  }  which,  by  raising 
a  gentle  easy  sweat,  or  at  least  a  plentiful  perspiration, 
calm  the  hurry  of  the  spirits,  and  a  refreshing  steep  en- 
sues. Where  tlie  confusion  and  dejection  of  spirits  are 
very  considerable,  blisters  have  been  advised  to  be  ap- 
plied to  the  neck,  occiput,  or  behind  the  ears }  and  dur^ 
ing  all  this  a  free  use  of  thin  wine  whey,  some  pleasant 
ptisan  or  gruci,  with  a  little  pnre  wine,  must  be  directed.' 
Indeed  the  patients,  in  this  case,  should  drink  frequent- 
ly 'y  thougli  such  quantities  may  not  be  necessary  as  in 
tne  ardent  or  even  putrid  malignant  fevers ;  yet  they 
should  be  sufficient  to  carry  on  the  work  of  dilution, 
support  the  sweats,  and  supply  the  blood  with  fresh  and 
wholesome  fluids,  in  place  of  that  noxious  matter  which 
is  continually  passing  off.  In  this  view  also  a  thin 
chicken  broth  is  of  service,  both  as  food  and  physic,  es- 
pecially totvards  the  decline  of  the  disease  j  and  for  the 
same  reason  thin  jellies  of  hartshorn,  sago,  and  panada, 
are  useful,  adding  a  little  wine  to  thei%  and  the  juice 
of  (vange  or  lemon.  ' 
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It  is  observable,  that  the  sick  are  never  so  easy  as  TTphw. 
when  they  are  in  a  gentle  sweat }  for  this  soon  removes  '■w'-y  mJ 
the  hurry  of  spirits,  exacerbations  of  beat,  &c.  Bat 
profuse  sweats  should  never  be  eocoura^d,  much  less 
induced,  by  very  strong  heating  medicines,  especially 
in  the  beginning  or  advance  of  the  fever}  for  they 
too  much  exhaust  the  vital  powers,  and  are  folUwed 
by  a  vast  dejection  of  spirits,  tremors,  startings  of  the 
tendons,  and  sometimes  end  In  rigors,  cold  daouny 
sweats,  syncope,  or  a  comatose  Ssposition.  Some- 
times irre^ar  partial  heats  and  flushes  succeed,  wilh 
pi'eat  anxiety,  restlessness,  dellrinm,  difficulty  of  breath- 
ing, and  a  vast  load  and  oppression  in  the  pnccor- 
dia,  so  as  to  incline  the  less  cautions  observer  to  think 
there  may  be  something  pneumonic  in  it  ^  but  even 
here  we  must  beware  of  bleeding,  as  the  pulse  will  be 
found  very  small  and  unequal,  though  very  quick.  Nor 
is  bleeding  contraindicated  only  by  the-wcakness  and 
fluttering  of  the  pulse,  but  also  by  the  pale,  limpid^ 
and  watery  urine  which  is  commodly  attendant.  These 

riptoms  denote  the  load,  anxiety.  Mid  oppression  on 
praecordla  to  proceed  from  an  aSec;tlon  of  the  ntf 
vons  system,  and  not  from  a  pneumonic  ohstmetion  or 
inflammatioB.  The  Invathing  in  this  case,  though  thick 
and  laborious,  Is  not  hot,  but  a  kind  of  sighing  or  sob- 
bing respiration,  nor  is  there  often  any  lund  of  cough 
concomitant  j  so  that  it  has  been  conjectured  to  proceed 
from  some  spasm  on  the  vitala.  Here  therefore  the 
nervous  cordial  medicines  are  indicated,  and  blisters  to 
the  thighs,  tegs,  or  arms.* 

The  above-mentioned  difficulty  of  breathing,  anxie- 
ty, and  oppression,  many  times  precede  a  miliary  emp- 
tion,  which  often  appean  on  the  seventh,  ninth,  or 
eleventh  dny  of  Uie  fever,  and  sometime*  later.  In- 
deed great  anxiety  and  oppression  on  Uie  prtecordia  al- 
ways precede  pustular  eruptions  of  any  kind  in  all 
sorts  of  fevers.  This  eruption  should  be  promoted  -by  ■ 
sof^  easy  ccordials  and  proper  diluents ;  to  irfiich  shonla  - 
be  sometimes  added  some  gentle  aromatics.  Tfaeso 
tend  to  calm  the  universal  uneasiness  commonly  com- 
plained of,  and  also  very  effectually  promote  a  diapho- 
resis, with  which  the  miliair  eruptions  freely  and  easily 
advance.  But  however  advantageous  these  commonly 
are,  profuse  sweats  are  seldom  or  never  so,  even  thou^ 
attended  with  a  very  large  eruption.  Two  or  three 
crops  of  these  millMT  pustules  have  -lKen  known  to  suc- 
ceed one  another,  mllowing  profuse  sweats,  not  only 
without  advantage,  bur  with  great  detriment  to  the 
patients,  as  they  were  thereby  reduced  to  an  extreme 
degree  of  weakness }  so  that  they  justly  maybe  reckw- 
ed  symptomatic  rather  than  any  thing  else,  and  the  con- 
sequent eruptim  is  «ften  merely  the  symptom  of  a  symp- 
tom: 

In  these  profuse  colliquative  sweatings  a  little  gener- 
ous red  wine  (diluted  somewhat,  if  necessary)  may  be 
given  with  the  greatest  advantdge ;  as  it  presently  mo- 
derates the  sweats,  supports  the  patient,  and  keeps  up  - 
the  miliary  papulee  if  they  happen  to  attend.  Towards 
the  decline  of  the  fever  also,  where  the  sweats  are  - 
abundant  and  weakening,  small  doses  of  the  tincture  of 
cinchona  with  saffron  and  snakeroot  may  be  ^ven  with, 
the  greatest  advantage,  frequently  interposing  a  dose 
of  rhubarb  to  carry  M  the  putrid  cotluvies  in  the  first 
passages  ;  which  withal  makes  the  remissiimS  or  inter- 
misaiooR  that  often  happen  in  the  decline  of  nervous  - 

fevcn.  - 
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■  Fcbres.  fevers  more  (HRtuict  and  manifest,  and  gives  a  fairer  op- 
i       portunity  of  throwing  in  the  bark  j  for  in  tlie  proper 
exhibition  of  this  medicine  we  are  to  place  our  chief 
hofit  of  cubing  both  the  nervous  and  putrid  malignaot 
fevers. 

z66  Typhus  gravior,  or  the  putrid^ pesiUnUiai^ot  ma- 

lignant Fever.   Sp.  I.  var.  2. 
FebriB  pestilens,  P.  Sal.  Dtvtrg,  de  febre  pestl- 
lenti. 

feBris  pestilens  £gyptiorum,  Alpin.  de  med. 

Sypt- 1*  i-  *^ap>  14. 
Typhus  ^gyptiacus,  Sauv.  sp.  6. 
Febria  pestilens  nuligna,  Semtert,  de  Vebribas,  1.  Ir* 

frap.  10. 

Febris  maligna  pestilou,  Htvtr,  L  xvii.  sect.  iii. 
cap.  1, 

Febru  pestilens  nwtigna,  ann.  164 J,  ^Sh's,  de  fe- 

bribus,  cap.  14. 
Tyi^us  carcerum,  Sattv.  sp.  i. 
Febris  ndutica  pestilentialis,  Huxkam  de  acre  ad 

un.  1740. 

Miliaris  Btutica,  iSlstn;.  sp.  g. 
Febris  patrida  contagion  in  carcerib^  genita^  Him> 
.  Ami  de  am  ad  ann.  1743. 

MUiaris  purpurata,  Sauv.  sp.  h. 
.  Febris  carcerum  et  nosocomiorum.  Pringle^  Diseases 

of  the  army,  p.  294.    Van  Swieten^  Maladies  des 

arm^s,  p.  136.  > 
Typhus  castreasis,  Sauv.  sp.  5. 
Febris  castrenais,  qoam  vulgo  cepbalalgiam  epidemi- 

cam  Tocant,  Henr.  Mau  et  A.  Pk.  Koph.  Diss. 

apud  Halkrumy  torn.  v. 
Febris  Itungarica  sive  castreosis,  JumheTy  74.  eC 

pluriufA  auciorum. 
.  Febris  castfenas  Gallomm  in  BehemiS,  ana.  174S, 

Serwci.  Diss,  apud  HaOer.  torn,  v, 
Febris  petechialis,'  SennerU  1.  vt.  cap.  13.  Biver. 

prax.  1.  xrii.  sect.  iii.  cap.  i.    Hoffm,  ii.  p.  84. 

Juncker^  73.   Huxham  on  fevers,  chap.  8.  Lud- 

tmg.  Inst*  mfed.  clin.  N''  I46.    Schreibcr  von  er- 

kentntiss,  und  cur  der  Krank  heiten,  p.  xa6. 

MonrOf  Diseases  of  military  hospitala,  p.  i. 
Febris  catarrhalis  maligna  petechizaas,  Juncker,  72. 

Hoffm.  ii.  75.     EUer  de  cogn.  et  our.  morh. 

sect.  vi. 

Febris  ^me  lenticnlas^  punctlcula,  aut  peticnlas 
TocBQt,  Pracastorwa  de  morb.  cratag.  lib.  ii. 
cap.  6* 

FebnspeticidarisTridenti, BOD.  1591.  RoboreHude 
febr.  peticul. 

Febris  peteiihiiUis  epidemica  Colonise,  aon.  1672. 

DoncJtfT^ff,  Idia  fehris' petechialis. 
Fehris  petechialis  epidemica  Fo&onii,  1683,  C.  F. 

Loeu  in  App.  ad  A.  N.  C.  vol.  ii. 
Febris  petechialis  epidemica  Mutinse,  1692.  Ra- 

mozm'ni.    Const.  Mudnensis,  oper.  p.  177. 
Febris  maligna  petecbizans,  ann.  1698.    Hf'ffm.  ii. 

p.  80. 

Febris  petechialis 'WratiHlavis,  ann.  1699.  JJclmch^ 
Epbem.  Germ.  D.  lU.  A.  Vlt  et  VIII.  obs. 

t32.  p.  616. 

Febris  epidemica  iJpsise,  1718.    M,  Adolph.  A. 

N.  C.  III.  obs.  131.  p.  296. 
Febris  endemica  et  epidemica  Corcagiensls,  nnn. 
I 
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1708,  1718,  et  seq.   SogerSf  fssay  on  Epidemic  Typhni 

diseases.  '     \     1 ' 

Febris  continua  epidemica  Corcngieasis,  aniL  1719. 

et  sc^.    M,  O^Conncty  Obs.  de  morbis. 
Febris  petechialis  epidemica  Crrmonae,  I734>  ^tU' 

carenghi  Med.  ration,  sect.  3. 
Febris  petechizaiis  Petropoli,  1735.  ^citbrechf. 

Diss,  apud  Haller.  torn.  v. 
Febris  petechialis,  ann.  1740,  1741,  in  Hassia. 

Bitter.  A.  N.  C.  vol.  vii.  obs.  4. 
Febris  maligna  petechialis  Rintelli,  1741.  Furxte- 

nauy  A.  N.  C.  vol.  vii.  ohs.  5. 
Febris  petechialis  epidemica  Sllesix,  1741,  et  seq^. 

Bandhorst.  Diss,  apud  Haifer.  torn.  v. 
Febris  petechialis  epidemica  Vienose,  1757.  Hase- 

nohrf.  Hist.  med.  cap.  2. 
Febris  peteobialis  epidemica  Lipsise,  1757.  Luda- 

vi^.  Adversar.  tom.  i.  pars  1. 
Febns  petechialis  epidemica  variis  Germaniae  locis 

ab  ann.  1755  ad  1761.    Strack  de  raorbocnm 

petechiis. 

l)eteriptio».  Tim  disease  has  been  supposed  to  d^r 
tmm  the  former  in  degree  only  }  aad  there  are  many 
circumstances  which  would  lead  us  to  coaclude,  that 
both  freqaently  originate  from  a  contagion  precisely  of 
the  same  nature.  In  the  same  manner  we  see,  during 
different  seasons,  and  in  different  circumstances,  vari- 
ous degrees  of  malignity  in  smallpox.  Though  every 
instance  of  the  disease  depends  on  the  introduction  of 
a  peculiar  aud  specific  contagion  into  the  body,  yet 
this  contagion  in  particular  epidemics  evidently  pos- 
sesses peculiar  malignancy,  llie  same  is  probably  the 
case  with  the  ty|dioid  fever:  But  whether  this  ob^r- 
vatioA  be  well  founded  or  not,  there  cannot  be  a  doubt 
that  the  typhus  gravior  or  putrid  fever  jfi  a  disease 
of  the  most  dangerons  nature,  as,  heudes  the  extreme 
debility  of  tlie  nervous  system,  there  is  a  rapid  ten- 
dency of  the  Buids  to  putre&ction,  which  sometimea 
cuts  otf  the  patietlt  in  a  few  days,  nay,  in  the  warm 
climates,  in  12  or  14  hours)  or  if  the  patient  recovers, 
he  is  for  a  long  time,  even  in  this  country,  in  an  ex- 
ceeding weak  state,  and  rec^uires  many  weeks  to  reco- 
ver his  former  health. 

The  putrid  fevers,  according  to  Huxham,  make 
their  attack  with  much  more  violence  than  the  slow 
nervous  ones  j  the  rigors  are  sometimes  very  great, 
though  sometimes  scarce  felt}  die  heats  much  sliarpet 
and  permanent }  yet,  at  first,  sudden,  transient,  and  re- 
mittent :  the  pulse  more  tense  and  hard,  but  common-  ~ 
ly  quick  and  small  \  though  sometimes  slow,  and  seem- 
iagly  regular  for  a  time,  and  then  fluttering  and  une- 
qual. The  headacb,  nausea,  and  vomiting,  are  much 
more  considerable  even  from  the  beginning.  Some- 
times a  severe  fixed  pain  is  felt  in  one  or  both  temples, 
or  over  one  or  both  eyebrows  j  frequently  in  the  bot- 
tom of  the  orbits  of  the  eyes.  The  eyes  always  appear 
very  dull,  heavy,  sometimes  yellowish,  and  very  of^en 
a  kttle  inflamed.  The  countenance  seems  bloated) 
and  more  dead-coloured  than  usual.  Commonly  the 
temporal  arteries  throb  much,  and  a  tinnitus  aunum  is 
very  troublesome  :  a  stnmg  vibration  also  of  the  caro- 
tid arteries  frequently  takes  place  in  the  advance  of  the 
fever,  though  the  pulse  at  the  wrist  may  he  small,  na^ 
even  slow  :  this  is  a  Mrtain  sign  of  an  impending  dek- 
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Fcbm.  rinm,  and  generally  proceeds  from  smne  considerable 
*  '■  i(  ■      dtstructtMS  in  the  brain. 

The  prostration  of  spirits,  weakness,  and  faintness, 
are  often  surprisingly  great  and  sudden,  though  no  in- 
ordinate evacuation  luippens  j  and  this  too  sometimes 
when  the  pulse  seems  toler^ly  strong,  llie  respira- 
tioB  is  most  coimnooly  laborious,  and  mtenrapted  with 
a  kind  of  sighing  or  sobbing,  and  the  breath  is  hot  and 
oflensive. 

Few  or  none  of  these  fisvera  are  without  pain  in  the 
back  and  loins ;  always  an  universal  weariness  or  sore- 
ness is  felt,  and  often  much  pain  in  the  limbs.  Some- 
times a  great  beat,  load,  and  pain,  afiect  the  pit  of  the 
stomach,  with  perpetual  vomiting  of  pOTracoons  or  bhM^k 
bile,  and  a  most  troublesome  singultus }  the  matter  dis- 
charged is  frequently  of  a  very  nauseous  smell.  The 
tongue,  though  only  white  at  the  beginning,  grows 
daify  more  dark  and  dry }  sometimes  of  a  sfaiaii^  livid 
.  Cfdonr,  with  a  kind  of  .dai^  babble  top ;  awnetimes 
exceeding  hhtk  ;  and  so  continiies  fbr  many  days  to- 
ge^er  j  nor  is  the  tinet  to  be  got  off  many  times  for 
several  days,  even  after  a  favonrdjte  crisis :  at  the  height 
of  the  disease,  it  generally  becomes  very  dry,  stiff,  and 
black,  or  of  a  dark  pomegranate  colour.  Hence  the 
apeeti  is  very  rnarticnlate,  and  searee  intell^ble.  The 
thirst  in  the  increase  of  the  fever  is  isommonl^  very 
great,  sometimes  unquenchable  j  and  yet  no  kmd  of 
drink  pleases,  but  all  seem  bitter  and  mawkish ;  at 
other  times,  however,  no  thirst  is  complained  of, 
though  the  month  and  tongue  are  acccdingly  foul 
and  dry  ;  tbb  is  always  a  dangerous  symptom,  and 
eflds  in  a  frenxy  or  oraia.  Tlut  lips  aad  teeth,  espe- 
dally  near  the  height,  are  covered  with  a  very  hlac^ 
tenamms  sordes.  At  the  commeDcementoftfae  fever,  the 
nrine  is  often  Crude,  pale,  and  vapid,  but  grows  much 
higher  coloured  in  the  advance,  and  frequently  resembles 
a  strong  lixivium,  or  citrine  urine,  tinged  with  a  smaH 
quantity  of  blood  )  it  is  without  the  least  sediment  or 
cloud,  and  so  continues  for  many  days  together :  by 
degrees  it  grows  darker,  like  dead  strong  high-colour- 
ed beer,  aad  smells  very  rank  and  offensive.  In  pe- 
techial fevers,  the  urioe  has  often  been  seen  almost 
black  and  very  fetid*  The  stools,  especially  near  the 
height,  or  in  uie  decline  of  tbe  fever,  are  for  the  most 
part  intolerably  fetid,  green,  livid,  or  black,  frequent- 
ly with  sevore  gripes  and  blood.  When  Uwy  are  more 
/yellow  or  brown,  tbe  less  is  tbe  danger }  but  the  high- 
est when  they  run  off  insensibly,  whatever  their  colour 
'  may  be.  It  is  likewise  a  very  bad  symptom  when  tbe 
belly  continues  tense,  swollen,  and  hard,  after  profuse 
stools ;  for  this  is  |d>etteTally  the  consequence  of  an  in- 
flammation or  mortification  of  the  intestines.  A  gentle 
diarrhoea  is  often  very  beneficial,  and  sometimes  seems 
'  to  be  tlie  only  way  whtoh  nature  takes  to  carry  nff  tfaa 
'  norbifie  matter. 

Sometimes  Uaok,  livid,  dun,  or  greenish  spots  appear 
on  different  parts  of  the  skin,  particularly  on  the  breast, 
whidi  always  indicate  a  high  degree  of  malignitj }  hut 
the  mwre  Bond  die  spots  are,  the  less  danger  is  to  he 
feared.  It  is  also  a  good  sign  when  the  hUSk  or  riolet 
petechtee  become  of  a  brighter  colour.  The  lar^, 
black,  or  livid  spots,  are  almost  always  attended  widi 
profuse  haemon^agies ;  and  the  smalt,  dusky,  brows 
apots,  like  freddes,  are  not  mtach  less  daogerons  dian 
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the  Uvid  or  Uack  j  thoagfa,  they  are  seldom  accom-  Typlivs.  * 
paoied  with  fluxes  of  blood :  excessively  profuse,  cold,  nr 
clammy  sweats  are  often  concomitant,  by  which  also 
diey  sometimes  vanish,  though  without  an^  advantage 
to  tbe  patient  The  eruption  of  tbe  petechise  is  uncer- 
tain ;  sometimes  they  appear  on  tbe  fourth  or  fifth 
day,  thou^  sometimes  not  till  the  eleventh,  or  even 
later.  The  vibieety  or  large  dsu*k  blue  or  greenish 
marks,  seldom  appear  till  very  near  the  fatal  period. 
Frequently  also  we  meet  witb  an  efflorescence  like  the 
measles  in  malignant  feveni,  but  of  a  much  more  dull 
and  livid  hue  \  in  which  tbe  skio,  especially  on  tbo 
breast,  appears  as  it  were  marbled  or  variegated.  This 
in  general  is  an  ill  symptom,  and  is  often  attended  with 
fatal  consequences. 

Sometimes  about  tbe  iith  or  14th  day,  on  tbe  oc*  - 
cunrenee  of  profuse  sweats,  the  petechise  disappear,  and 
vast  quantities  of  wliite  miliary  pustules  break  ont. 
This  is  seldom  found  of  any  considerable  advantage ; 
but  an  Itching,  smarting,  red  ra&b,  commonly  gives 
great  relief;  and  so  do  the  large,  fi-ettiog,  watery 
bladders,  irbich  many  times  rise  upon  tbe  back,  breast, 
shoulders,  &c.  A  scabby  eruption  likewise  about  the 
lips  and  nose  is  one  of  the  salutary  symptoms ;  and 
tbe  more  hot  and  angry  it  is,  so  much  llie  better.  But 
of  much  more  uncertain  and  dangerous  event  are  tbe 
brown-fxiloured  a^thsc}  nor  are  those  that  are  ex- 
ceeding white  and  thick,  like  lard,  of  a  very  promising 
aspect.  Hiey  are  soon  succeeded  by  great  difficulty 
of  swallowing,  pain  and  ulceration  of  the  fiiuces, 
oest^ph^ns,  &c.  and  with  an  incessant  singultus :  the 
whole  pruiut  vur  become  at  last  a&ct^ }  a  bloody 
dysentery  comes  on,  foHowed  by  a  sphacelation  of  the 
intestines  j  as  is  evi^t  from  the  black,  sanious,  and 
bloody  stools,  extremely  fetid  and  infectious.  Vibices, 
or  large  black  and  bluish  marks  resembling  bruises, 
are  frequently  eeea  towards  tbe  close  of  the  fever; 
and,  when  attended  with  lividity  and  coldness  of  the 
extremities,  are  certain  tokens  of  approaching  death. 
In  some  cases,  the  blackness  has  been  known  to  reach 
almost  to  tbe  elbows,  and  the  hands  have  been  dead- 
cold  for  a  day  or  two  before  the  death  of  the  patient. 

Such  are  the  general  appearances  of  the  putrid  ma- 
lignant fever  in  diis  country,  among  those  who  enjt^ 
a  free  air,  and  are  not  crowded  toother,  or  exposed 
to  tJu  causes  of  infection :  but  in  juis,  hospitals,  or 
other  pkces  where  Uie  sick  are  crowded,  and  in  some 
measure  deprived  of  tbe  benefit  of  the  free  air,  tbe 
symptoms  are,  if  possible,  more  terrible.  Sir  John 
Jrangte,  who  bad  many  opportunities  of  observing  it, 
tells  us,  that  the  jail  or  hospital  fever,  in  the  begin- 
ning, is  not  easy  to  be  distinguished  from  a  common 
fever.  The  first  symptoms  are  slight  interchanges  of 
heat  and  cold,  a  trembling  of  the  bands,  sometimes  a 
sense  of  nnmhaess  in  the  arms,  weakness  of  the  limbs, 
loss  of  appetite ;  and  the  disorder  increasing  towards 
night,  the  body  grows  hot,  tbe  sleep  is  intem^ted, 
And  not  refreshing.  With  these  symptoms, 'flv  tlw 
most  part,  there  is  some  paivm'  confusiui  in  the  head} 
the  pulse  at  first  is  a  UtUe  quicker  than  natural,  and 
the  patients  find  diemselves  too  much  indisposed  to  g« 
about  business,  though  too  well  to  be  wholly  confined. 
IVhen  the  fever  advances,  the  above-mentioned  symp- 
toms are  in  a  big^  degree;  and  in  particolar  the 
Mm  P*^"' 
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-  Ft-bras.  patient  complains  of  a  lassitude,  nausea,  pains  in  his 
*  — M  — '  back,  a  more  constant  pain  and  confusion  in  his  bead, 
attended  nith  an  uncommon  dejection  of  spirits.  At 
this  time  the  pulse  is  never  sunk,  but  beats  quick,  and 
often  varies  in  tbe  same  day  both  as  to  strength  and 
fuhiess.  It  19  little  affected  by  bleeding,  if  a  moderate 
quantity  of  blood  be  taken  away ;  but  if  the  evacuation 
be  large,  and  especially  if  it  be  repeated,  to  answer  a 
false  indicaticm  of  inSammation,  the  pulse,  increasing 
in  frequency,  is  apt  to  sink  in  force,  and  often  irre- 
coverably, whilst  the  patient  becomes  delirious.  But 
we  mast  observe,  that,  in  every  case,  independent  of 
evacuations,  the  pulse  sooner  or  later  sinks,  and  then 
gives  certain  evidence  of  the  nature  of  tbe  disease.  The 
appearance  of  the .  blood  is  various  j  for  thoti^  it  be 
commonly  little  altered,  yet  sometimes  it  will  be  stzy, 
not  odI^  on  the  first  attack,  but  after  the  fever  is  form- 
ed. 1  he  worst  appearance  is  when  the  crassamentum 
is  dissolved ;  though  this  docs  not  happen  till  tbe  ad- 
vanced state  of  the  fever :  indeed  this  seems  not  easy 
to  be  ascertained,  as  blood  has  been  so  seldom  taken 
away  at  that  time.  The  urine  is  also  various.  Some- 
times it  is  of  a  reddish  or  flame  colour,  which  it  preserves 
a  long  time  ;  bat  it  is  oftener  pale,  and  changes  frnm 
time  to  time  in  colour  as  weH  as  crudity,  being  some- 
times clear,  sometimes  clouded  :  towards  die  end,  upon 
a  favourable  crisis,  it  becomes  thick,  bat  does  not  al- 
ways deposit  a  sediment.  If  the  sick  lie  warm,  and 
have  had  no  preceding  flux,  the  belly  is  generally 
bound  -J  but  when  they  lie  cold,  as  the^  often  do  in 
field-bospitats,  the  pores  of  the  skin  being  shut,  a  di- 
arrhoea is  a  common  symptom,  but  is  not  critical.  In 
the  worst  cases,  a  flux  appears  in  the  last  stage  ;  then 
the  stools  are  involuntary,  colliquative,  ichorous,  or 
bloody,  and  have  a  cadaverous  smell ;  the  effects  of  a 
mortification  of  tbe  bowels,  and  the  sign  of  approach- 
ing^ death.  When  the  hospitals  are  filled  with  dysen- 
teric patients,  some  of  tbe  nurses  will  be  in&cted  with 
the  flux  only,  and  others  with  this  fever,  ending  in 
these  bloody  and  gangrenous  stools. 

In  the  beginning  tbe  heat  is  moderate ;  and  even  in 
the  advanced  state,  on  first  touching  the  skin,  it  seems 
inconsiderabi6  :  but  upon  feeling  tbe  pulse  for  some 
time,  we  are  sensible  of  an  uncommon  heat  (the  ca- 
lor  mordfcanSy  as  it  has  been  called),  leaving  an  un- 
pleasant sensation  on  the  fingers  for  a  few  mtDUtes." 
A  day  or  two  before  death,  if  care  be  not  taken,  the 
extremities  become  cold,  and  the  pulse  is  then  hardly 
to  be  felt.  The  skin  is  generally  dry  and  parched  ; 
though  Bonwtimes  there  are  longer  or  shorter  sweats, 
eqiecially  in  the  beginning.  Such  as  are  prodaccd  by 
medicine  are  of  no  use,  except  on  tbe  ficst  attack,  at 
irhich  time  they  will  often  remove  the  fever  i  and  na- 
taral  sweats  are  never  critical  till  tbe  distemper  begins 
to  decline.  These  last  are  rarely  profuse,  but  gentle, 
contmued,  and  equally  diffused  over  the  body  :  some- 
tiraes  the  disease  viill  terminate  by  an  almost  impercep- 
tible moisture  of  the  skin ;  tbe  sweats  are  usually  fetid, 
■and  offensive  even  to  the  patient  himself. 

The  tongue  is  commonly  dry }  and,  without  constant 
'care  of  the  nurse,  becomes  hard  and  brown,  with  deep 
•chops  :  *but  this  symptom  is  common  to  most  fevers. 
At  other  times,  though  rarely,  the  tongue  is  soft  and 
'  noist  to  tbe  last,  but  with  a  mixtore  of  a  greenish  or 
yelloirish  coloar.   The  ttdrst  is  sonetimes  great,  but 
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more  fireqnoitl^  modente.   In  the  advanced  state,  tbe  Typhni. 
breath  is  offensive,  and  a  blackish  furring  gathers  about  y 
the  roots  of  the  teeth. 

Some  are  never  delirious,  but  all  lie  under  a  stupor 
or  confusion  j  few  retain  their  senses  till  dti^ath  i  many 
lose  them  early,  and  from  two  causes ; '  either  from  im- 
moderate bleeding,  or  the  premature  use  of  warm  and 
spirituous  medicines.  They  rarely  sleep }  and,  unless 
delirious,  have  more  of  a  dejected  and  thoughtiul  look 
tiian  what  is  commonly  seen  in  other  fevers.  Tbe  face 
is  late  in  acquiring  either  a  ghastly  or  a  veiy  morbid 
appearance  j  yet  the  eyes  are  always  muddy,  and  ge- 
nerally the  white  is  of  a  reddish  cast  as  if  inflamed. 
The  confusion  of  head  commonly' rises  to  a  delirium, 
especially  at  night  j  but,  unless  by  an  unseasooiUile  hot 
regimen,  it  seldom  turns  to  rage,  or  to  those  high 
flights  of  imagination  common  in  other  fevers.  When 
the  delirium  comes  to  that  height,  the  face  is  flushed, 
the  eyes  red,  the  voice  is  quick,  and  the  patient  struggles 
to  gel  up.  £ut  when  that  symptom  is  owing  to  large 
evacuations,  or  only  to  tbe  advanced  state  of  the  dis- 
ease, the  face  appeais  meagre}  the  eye-lids  in  slumbers 
are  only  half  shut ;  and  the  voice,  which  is  commonly 
low  and  slow,  sinks  to  a  degree  scarce  to  be  heard. 
From,  tbe  beginning  there  is  gcnmdiy  a  great  dejec- 
tion and  &ilurc  of  strength.  A  tremor  of  tbe  hands  is 
more  common  than  a  starting  of  the  tendons ;  and  if  the 
subsaltus  occurs,  it  is  in  a  l^ser  degree  tluui  in  many  . 
other  fevers.  In  every  stage  of  the  disease,  as  the  pulse 
sinks,  the  delirium  and  tremors  increase ;  and  in  pro- 
portion as  tbe  pulse  rises,  the  bead  and  spirits  are  re- 
lieved. Sometimes  in  tbe  beginning,  but  for  the  moat 
part  in  the  advanced  state,  the  patient  grows  dull  of 
bearing,  and  at  last  almost  deaf.  W'hen  tbe  fever  is 
protracted,  with  a  slow  and  low  voic%,  the  sick  have  » 
particular  craving  for  something  cordial,  and  nothing 
is  so  cordial  or  so  acceptable  as  wine.  They  long  for 
no  food,  yet  willingly  take  a  little  panada  if  wine  be 
added.  But  such  as  are  delirious,  with  a  quick  voicet 
wild  looks,  a  sabsultus  tendinum,  or  violent  actions, 
though  their  pulse  be  stink,  yet  bear  neither  hot  medi- 
cines, wine,  nor  the  common  cordials. 

Vomiting,  and  complaints  of  a  load  and  sickness  at 
stomach,  though  usual  symptoms,  are  not  essential  to 
the  disease  i  not  are  pleuritic  stitches,  difficulty  in 
breathing,  or  flying  pains,  to  be  referred  so  much  to 
it  as  to  the  constitution  of  tbe  patient,  or  to  a  preced- 
ing cold. 

A  petechial  efllorescence  is  a  frequent,  though  nttt 
an  inseparable,  attendant  of  this  fever.  It  sometimes 
appears  of  a  brigbter  or  paler  red,  at  other  times  of  a 
livid  colour,  bnt  never  rises  above  tbe  skin.  The  spot? 
are  small ;  but  generally  so  confluent,  that  at  a  little  di- 
stance tbe  skin  appears  only  somewhat  redder  than  or- 
dinary, as  if  the  colour  was  uniform ;  but  upon  a  nearer 
inspection  interstices  arc  seen.  For  the  most  part  this 
eruption  is  so  little  conspicuous,  that  unless  it  he  look- 
ed fqr  attentively,  it  may  escape  notice.  The  spots  ap- 
pear thickest  on  the  back  and  breast,  less  on  the  tegs 
and  arms,  and  Sir  John  Fringle  never  remembers  to  have 
.seen  any  on  the  face.  As  to  the  time  of  their  appear- 
ance, be  agrees  enturely  with  Sr  Huxbam.  These 
spots  are  never  criticid,  nor  are  tbey  reckoned  among 
the  .mortal  symptoms  j  but  only,  concur  with  other 
signs  to  BScerUun  the  nature  of  the  disease.  Hw  nearer 

Digitized  by, 


MEDICTNE. 


Practice. 

Fcbret.  ^^ey  approach  to  purple,  the  more  they  are  to  be 
*  ■  y  'dreaded.  ..  ln<a  few  cases,  instead  of  spots,  purple 
Btreaka  and  blotches  were  observed.  Sometimes  the 
petecbise  did  not  appear  tilt  after  death  j  and  tbere  was 
one  case  in  which,  after  bleeding,  the  petecbise  were 
seen  only  on  the  arm  below  the  ligature,  and  nowhere 
else  on  the  skin. 

The  hospital  fever,  though- accounted  one  of  the  con- 
tinued kind,  yet  has  generally  some  exacerbations  at 
ni^t,  with  »  remission  and  onen  partial  sweats  in  the 
day }  and  after  a  long  caatinuanee  it  is  a|it  to  change 
into  a  hectic,  or  an  intermitting  form^  Ihe  length  of 
the  disease  is  oncertaio.  Sometuaes  it  was  terminate, 
either  in  death  or  recovery,  in  seren  days  after  the  pa- 
tient took  to  his  bed :  but  in  the  hospitals  it  generally 
continued  from  14  to  20,  and  some  died  or  recovered 
after  four  weeks.  From  the  time  of  tfae  sinking  of  tbe 
pulse  until  death  or  a  favourable  crisis,  there  is  perhaps 
less  change  to  be  seen  from  day  to  day  in  this  tban  in 
most  other  fevers.  When  its  course  is  long,  it  some- 
times terminates  in  suppurations  of  the  parotid  or  axil- 
lary glands }  and  when  these  do  not  appear,  it  is  pro- 
bable that  the  fever  is  kept  up  by  the  fiMmatiott  of  some 
internal  abscess.  The  parotid  glands  themselves  do  not 
suppurate^  but  only  some  of  the  lym|^tic  glands  that 
li«  over  them.  Sir  John  Piingle  observed  one  instance 
of  a  swelling  of  this  kind  00  both  sides,  without  any 
previous  indisposition,  when  the  person,  not  suspecting 
the  cause,  and  applying  discutient  cataplasms,  was,  upon 
the  tumour  subsiding,  seized  with  the  hospital-fever. 
-  JVIaoy  patients  after  the  crisis  of  this  fever  complain  of 
a  pain  in  the  limbs  and  want  of  rest  j  and  almost  all  of 
tbem  mention  great  weakness,  confusiui  in  their  head^ 
vertigo,  and  a  noise  in  tbeir  ears. 

Ten  of  the  bodies  of  those  vdio  died  of  this  distem- 
per in  Houston's  regiment  were  opened.  In  s<nne, 
all  the  cavities  were  examined;  in  others,  only  the 
brain  and  the  bowels.  In  some  of  tbem,  the  brain  ap- 
peared to  be  suppurated.  The  first  of  this  kind,Sir  John 
Fringle  met  with  at  Ghent ;  but  the  man  being  brought 
into  the  hospital  from  the  barracks  no  earlier  than  two 
days  before  he  died,  he  could  only  conjecture  from  tbe 
symptoms  and'  the  imperfect  accounts  be  had  of  him, 
that  his  death  was  owing  to  a  fever  of  this  kind,  after 
lingering  near  a  month  in  it.  -  About  three  ounces  of 
purulent  matter  were  found  in  the  venlricl«  of  the 
,  brain,  and  the  whole  cortical  and  medullary  substance 
was  uncommonly  flaccid  and  tender  j  nay,  some  of 
the  same  kind  of  matter  was  Cnmd  in  the  substuce  of 
the  upper  part  of  the  cerebellum :  yet  this  person,  with 
some  stupor  and  deafness,  had  his  senses  till  the  night 
before  he  died  ;  so  far,  at  least,  that  he  answered  di- 
stinctly when  roused  and  spoken  to  ;  but  about  that 
time  the  muscles  of  his  face  began  to  be  convulsed.  Of 
two  other  instances  of  men  who  undoubtedly  died  of 
this  fever,  in  one  the  cerebrum  was  suppurated,  in  the 
other  the  cerebellum.  In  the  former  case,  the  patient 
was  under  a  stupor,  with  deafness  from  the  beginning 
but  was  never  delirious,  nor  altogether  insensible.  His 
pulse  sunk  early  j  and  about  ten  days  before  bis  death 
his  head  began  to  swell,  and  continued  very  large  till 
within  two  days  before  he  died,  when  it  subsided  a  little. 
For  several  days  before  his  end,  he  would  taste  nothing 
but:C(^d  water,  and  durii^  his  illness  he  lay  constantly 


upon  one  side.  The  head  being  opened,  an  abscess  as 
large  as  an  egg  was  found  in  tbe  substance  of  the  fore- ' 
part  of  the  right  hemisphere  of  tbe  brain,  full  of  thin 
matter  like  whey.  At  that  time  five  more,  ill  of  the 
same  fever,  had  the  like  swelling  of  their  heads,  but 
recovered.  In  the  other  case,  the  abscess  in  the  cere^ 
helium  was  about  the  size  of  a  small  pigcon*s  egg,  and 
contained  also  a  thin  ichorous  matter  i  nor  had  thh 
patient  ever  been  so  thoroughly  insensible  as  not  to  an- 
swer reasonably  when  spoken  to.  Two  days  before  he 
died  his  urine  turned  pale. 

These  suppurations,  however,  were  not  constant ;  for 
another  who  died  about  the  same  time,  and  had  been 
ill  about  the  same  number  of  days  with  the  like  symp- 
toms, the  pale  water  excepted,  bad  no  abscess  citber  in 
the  brain  or  cerebellum.  Two  were  opened  aftenvardit, 
in  whom  the  cortical  substance  of  the  brain  had  an  in- 
flammatory appearance,  but  no  suppuration.  In  one  of 
them  the  large  intestines  were  corrupted ;  that  man 
went  off  with  a  looseness  ;  and  just  before  he  died,  an 
ichorous  matter  was  discharged  from  his  nose.  In  the 
military  hospital  at  Ipswich,  one  who  unexpectedly  died 
of  this  fever  after  having  been  seemingly  in  a  fair  way 
of  recovery,  had  no  sui^tuation  in  his  brain  j  but  in 
another,  who  died  after  an  abscess  in  both  orbits,  the 
braia  was  found  flaccid,  and  about  tw  ounces  of  a  thitt 
serum  in  the  ventricles. 

Cmises  ofy  and  persons  subject  to,  thts  disorder.  The 
cause  of  this  fever,  as  well  as  that  of  the  slow  nervous 
fever,  is  an  infection  or  contagion  from  some  dli>ea.sed 
animal-body,  or  from  corrupted  vegetables  ;  and  there- 
fore is  very  little,  if  at  all,  different  from  those  pesti- 
lential disorders  which  have  arisen  after  battles,  when) 
great  numbers  of  dead  bodies  were  allowed  to  lie  above 
ground,  and  infect  the  air  irith  their  efHuvia.  Thi;9  is 
confirmed  by  an  observation  of  Forcstus,  who  was  eye- 
witness to  a  distemper  of  this  kind  Cwhich  indeed  ho 
calls  a  plague)  owing  to  the  same  cause,  attended  with 
buboes  and  a  high  degree  of  contagion.  The  same  au- 
thor also  gives  an  account  of  a  malignant  fever  breaking 
out  at  Egmont  in  North- Holland,  occasioned  by  the  rot- . 
ting  of  a  whale  which  had  been  left  on  the  shore.  We 
have  a  like  observation  of  a  fever  affecting  the  crew  of 
a  French  ship,  by  the  putrefaction  of  some  cattle  which 
they  had  killed  on  the  island  of  Nevis  in  the  West  In- 
dies. These  men  were  seized  with  a  pain  in  their  head 
and  loins,  great  weakness,  and  a  disorder  of  the  stomach, 
accompanied  with  fever.  Some  had  carbuncles ;  and 
on  others  purple  spots  appeared  after  death. 

Galen  assigns  two  causes  for  pestilential  fevers:  i.The 
great  heat  of  the  weather,  when  the  humours  happen  to 
be  in  a  more  putrescent  state  than  usual.  2.  A  putrid 
state  of  tbe  air,  arising  either  from  a  multitude  of  dead 
bodies  left  unboried,  as  after  a  battle,  or  from  the  eva- 
poration of  corrupted  lakes  and  marshes. 

One  of  the  most  remarkable  diseases  incident  to  an 
army  is  related  by  Diodorus,  as  breaking  out  among 
the  Carthaginians  at  the  siege  of  Syracuse.  That  au- 
thor not  only  relates  some  of  its  most  distingvishing. 
symptoms,  but  reasons  well  about  its  cau.sc.  He  ob- 
serves, that  pains  in  the  hack  and  eruptions  (9Xvjetmr»)- 
were  common  j  that  some  had  bloody  stools  -,  that 
others  were  seized  with  a  delirium,  so  as  to  run  about 
and  beat  all  that  came  in  their  way  5  that  the  pb^rsi^ 
M  m  2  Clans 
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cians  knew  no  cure  j  and  that  it  was  the  more  fatal  as 
the  sick  were  abandoned  fay  every  body  on  account  of 
the  contagion.  As  to  the  cause*  the  authw  takes  no- 
tice of  the  multitude  of  people  confined  within  a  nar- 
row c<Hnpass}  of  tbe  situation  of  the  camp  in  low 
and  wet  ground  ^  of  tbe  scorching  beats  in  the  middle 
of  the  day,  succeeded  by  the  cold  and  damp  air  frotn 
tbe  marshes  in  the  nigbt  time  i  to  these  he  adds,  the 
putrid  steams  arising  from  tbe  nuirshes,  and  afW- 
wwrds  from  the  bodies  of  those  who  lay  nnburied^ 
This  distemper  aeema  to  bave  been  a  compound  of  the 
marsh  and  pestilential  fever. 

Foi«stus  rcmarics,  that,  from  the  putrefiu:tion  of 
the  water  only,  the  city  of  Delft,  where  he  practised, 
was  scarce  ten  years  together  free  from  the  plague  or 
some  pestilential  distemper.  He  adds,  that  the  ma- 
gistrates, upon  Ilia  representation  of  the  cause,  erect- 
ed a  wind-mill  for  moving  and  refreshing  the  water. 
At  that  time  Holland  was  much  more  subject  to  inun- 
dations and  the  stagnatimi  of  water  than  at  present. 
Ip  1694,  a  fever  broke  out  at  Roehfort  ih  France, 
which,  on  account  of  the  uncommon  symptoms  and 

§«at  mortality,  was  at  first  believed  to  b«  the  plagne. 
ut  M.  Chirac,  who  was  sent  by  the  court  to  inquire 
into  its  natore,  finind  the  caose  to  arise  from  aame 
marshes  that  had  been  made  by  an  immdation  of  the 
sea ;  and  observed,  that  tbe  corrupted  steams,  which 
smelled  like  gun-powder,  were  carried  to  tbe  town  by 
the  wind,  which  had  long  blown  fronL  that  quarter. 
About  two  thirds  of  those  who  were  taken  ill  died. 
Id  such  as  were  opened,  the  brain  was  found  eitbw  in- 
ftuned  or  loaded  with  blood ;  the  fibres  of  the  body 
were  uncommonly  tender  *,  and  the  boweU  had  eitbec 
■ununited  or  were  mortified. 

It  is  needless  to  mention  more  instances  of  pestilen- 
tial fevers  being  brought  on  by  the  steams  of  conrapt* 
ed  substances,  whether  aninuU  or  vegetable.  lo  ge- 
neral it  may  he  remarked,  that  the  putrefaotioD  of 
these  substances  in  a  dry  air  is  mwe  apt  to  bxin^  on  a 
iever  of  tbe  continued  form  i  but  in  a  must  air  has 
a  greater  tendency  to  [woduce  remitting  fevers.  But 
it  must  also  be  observed,  that,  even  in  cases  where  the 
roost  malignant  fevers  prevail,  all  persons  ase  not 
equally  disposed  to  receive  the  in£e«tion,  though  equally 
ocposed  to  it  with  others.  Some,  through  mere  vigour 
pf  body  and  mind,  cannot  be  infected  with  tbe  most 
jcontagious  diAases  j  while,  on  tbe  other  hand,  those 
vbose  bodies  are  debilitated  by  a  former  disease,  by 
stndy,  low  diet,  or  want,  or  those  who  have  laboured 
mder  any  of  the  depressing  passions  of  the  mind  for 
some  time,  seldom  or  never  escape.  Men,  therefore, 
who  have  been  weakened  by  accidents  (as  those  who 
have  undergone  a  mercurial  salivation)  are  very  apt  to 
fall  into-  this  distemper.  Those  who  are  taken  into 
crowded  hospitals,  ill  of  the  smallpox,  however  good 
tbe  sort  may  be,  fall  readily  into  this  fever,  and  run  a 
greater  risk  of  dying  of  it  than  others.  Tbe  second 
'fever  is  attended  with  double  danger,  seeing  the  patient 
has  been  so  much  weakened  by  the  first.  A  sure  sign 
of  the  corruptifHi  of  the  sir  in  an  hos^taL  is  when  many- 
•f  the  nurses  fall  sick. 

Pmgmm,  In  these  fevers  we  canncrt  draw  a  prog- 
acetic  from  any  symptom  by  itself  j  and  periiaps  all  of 
them  together  ^re  more  fallible  tluu  in  others.  Ge- 
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nerally  tbe  following  are  good :  To  have  little  deli-  Tjptm. 
rium }  the  strength  Uttle  impaired  *,  turbid  urine  in  the*—  <t  ."^ 
decline  of  the  disease    and  at  that  time  a  gcvtle  sweat 
or  moisture  diffused  over  the  body,  or  even  tbe  skin- 
soft  and  the  tongue  moist ;  or  to  hiave  some  loose  stools 
succeeded  by  a  diaphoresis ;  the  pulse  to  rise  by  wine 
or  cwdials,  with  an  abatement  <^  tbe  stupor,  tremor, 
and  other  affecdons  of  the  brain.    Deafiiess  is  rather 
a  good  sign.    A  sedimmt  in  the  urine,  withcat  other 
changes  for  the  better,  isno  anre  s^  of  recovery  j  and. 
some  have  recovered  in  whose  urine  there  was  no  sedi- 
ineDt^>l%e  bad  signs  are,  a  snbsulCus  tendinnm }  the 
eyes  much  inflamed  and  staring  j  the  speech  qnicl^  and 
the  sound  of  the  voice  altered  j  a  high  delirium ;  per- 
petual watchfulness  }  constant  sickness  at  tbe  stomach, 
and  vomitings  ;  frequent  stools,  with  a  sinking  pulse, . 
and  the  disorder  of  tbe  bead  increased ;  coldness  of  the 
extremities,  and  a  tremulous  moticHi  of  the  tongue. 
It  is  obsierved  to  be  among  the  worst  signs  when  the 
patient  complains  of  blindness  ^  when  he  swallows  with  , 
difficolty,  or  cannot  put  out  his  tongue  when  desired 
to  do  it ;  when  bo  can  lie  on  bis  back  mily,  and  pulls  . 
vp  his  luiees;  or  iriwn  .inscndble  he  Moeavoon  to 
uncover  his  Ineast,  n  makes  freqaent  attempts  to  get 
out     hed  without  assigning  any  reason.    If  to  any 
oS  these  are  added  ichorous,  cadaverous,  and  involnn- 
taiT  stools,  it  is  a  sign  of  a  mortificatioit  of  the  bowels 
and  approaching  death.    It  will  not  seem  strange  to 
find  most  of  these  prognostics  common  to  tbe  advanced 
state  of  other  fevers,  when  we  consider,  that  from 
whatever  cause  fevers  begin,  by  a  Itmg  continuance 
the  humours  are  corrupted,  and  the  brain  and  serves 
afiected  much  in  the  same  manner  as  in  those  which 
arise  from  infection. 

.  Preventiott  and  cure.  Aa  distempers  of  the  putrid 
kmd  never  arise  without  an  infection  received  finmi 
some  qnarter  or  other,  the  method  of  prevention  mast 
evidently  be  reduced  to  two  general  beads.  I.  To 
avoid  receiving  tbe  infectiw  into  the  body ;  and,  x  To 
put  the  body  in  such  a  situation  as  may  enable  it  tn 
resist  the  infection  when  received.  On  both  these  me- 
thods scarce  any  writer  bath  equalled  Dr  Lind  of  Has- 
lar,  whose  opinions  and  directions  tberefiuv  we  shall 
give  pretty  fully. 

As  putrid  diseases  are  very  common  and  violent  in 
the  hot  countries,  it  is  very  necessary  for  Europeans 
who  visit  these  climates  to  be  well  informed,  in  the  first 
place,  of  the  signs  of  an  unhealtby  country,  that  they 
roaj'  be  npm  their  guard  as  soon  as  they  enter  any  fo- 
reign region.  These  sigoa  are  by  (his  author  enume- 
rated as  follows. 

1.  A  sadden  and  great  alteration  in  the  air,  at  sun- 
set, from  intolerable  heat  to  a  chilling  cold.  This  is 
perceived  as  soon  as  the  sun  is  down,  and  is  for  the  most 
part  accompanied  with  a  very  heavy  dew  :  it  shows  an 
unhealthy  swampy  soil,  tbe  nature  of  which  is  such 
that  no  sooner  tbe  sun-beams  are  withdrawn,  than  the 
vapours  emitted  from  it  render  tbe  air  damp,  raw,  and 
chilling,  in  tbe  most  sultry  climates  j  so  that  even  un- 
der the  equator,  in  some  unhealthy  places,  tbe  night- 
air  is  very  cold  to  an  European  constitution. 

2.  lliick  noisome  fogs,  chiefly  after  sunset,  arising 
finm  tfie  valleys,  and  particularly  from  the  mud^  slime, 
or  other  impurities.    In  hot  oonntries,  the  smdl  of 
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Febns.    these  fogs  may  be  compared  to  that  of  a  new-cleaned 
'     V  '     diteb.  Oifieasei,  tlierefore,  arising  from  this  cause,  ge- 
nerally take  place  in  the  night,  or  before  aunrising. 

3.  Numenus  swarms  of  flies,  gnats,  and  otmr  in- 
sects which  attend  sb^ated  air  and  unhealthy  places 
covered  with  wood. 

4.  When  ail  butchers  meat  soon  eompts,  and  in  a 
lew  hoars  becomes  full  of  maggots }  when  metals  are 
quickly  corroded  on  being  exposed  to  the  air  j  and 
when  a  corpse  becomes  intolerably  offensive  in  less  dian 
six  hours ;  these  are  proofs  of  a  close,  hot,  and  lu- 
wholesome  country.  And  in  such  places,  during  ex- 
cessive heats  and  great  calms,  it  is  not  altogether  un- 
eonunon  for  Europeans,  especially  snoh  as  are  of  a 
gross  habit  of  body,  to  be  seized  at  once  with  the  most 
alarming  and  fatal  symptoms  of  what  is  called  the  yei- 
hw-Jrvo't  withont  even  Miy  ^vious  complaint  of  sick- 
ness or  other  symptoms  of  the  disease.  There  has  first 
been  perceived  an  uneasy  itching  sensation,  commonly 
m  the  legs  j  and  upon  pulling  down  the  stockings, 
streams  of  tlun  dissirfved  Uoed  i<^owed,  a  ghastly  yel- 
low ctrfoor  quickly  diffused  itself  over  the  whole  body, 
and  the  patiwt  has  been  carried  off  in  less  than  forty- 
•ig^t  horns. 

-  ^.  A  wxi  of  sandy  soil,  conunonly  a  small,  loose, 
white  sand,  as  that  at  Pensacola,  nliydab,  and  the 
island  of  fienavista,  which  is  found  by  experience  to 
he  injurious  to  health.  The  pestiferous '  vapour  ari- 
sing, during  the  summer  months  apd  in  the  heat  of 
the  day,  from  such  a  sandy  soil,  is  best  characterized 
hy  ito  cfioets  in  the  extensive  deserts  of  Asia  and  Africa. 
It  there  constitutes  what  is  called  the  Samtei-wtndi  a- 
blast  which,  in  the  parched  desert,  proves  instantly 
fistal  both  to  man  and  beast ;  hut  when  it  passes  o?er  a' 
soil  well  covered  with  grass  and  ▼egetables,  has  its 
cflbcts  ^;i«atly  mitigated ;  it  as,  however,  even  then, 
^odttctive  of  sickness :  thus  the  southerly  winds,  while 
they  blow  from  the  deserts  of  Libya  during  the  sum- 
mer, at  Algiers,  Tunis,  and  Tripoli,  produce  an  un- 
healthy season ;  and  at  Madras  the  winds,  which,  in 
the  months  of  April  and  May,  pass  over  a  large  tract 
of  sand,  u«  always  hot,  dia^p«eabk,  and  unwhole- 
some. 

During  these  laud-winds,  sudden  gusts  of  a  more 
hot  and  suffocating  nature  are  often  observed  to  come 
fi\)m  tibese  sands'once  or  twice,  or  even  more  freqnent- 
ly,  in  a  day,  which  seem  to  be  this  vapour  in  a  purer 
form.  These  gusts  pass  very  quickly,  and  affect  per- 
sons mho  happen  to  stand  with  thor  faces  towards 
them  in  the  same  manner  as  the  hot  air  which  issues' 
from  a  burning  furnace,  or  from  a  heated  oven,  and 
obliges  them  immediately  to  turn  away  from  it  in  or- 
der to  recover  breath.  The  cflect  of  this  hot  suffoca- 
ting blast  or  vapour  on  the  human  body,  even  when 
mitigated  by  passing  through  a  moist  atmosphere,  is 
tiie  same  as  that  of  intense  cold ;  it  shuts  up  every  pore 
of  the  .skin,  and  entirely  stops  the  perspiration  of  such 
as  are  exposed  to  it.  lliese  blasts  come  only  in  the  day- 
time, and  always  ^ra  the  deserts.  Water  is  the  omy 
known'  corrector  or-  antidote  against  them :  hence, 
coarse  thick  cloths,  k^  constantly  wet,  and  hong  up 
at  Ute  mndows  or  dorav,  greatly  mitigate  their  violence. 
A  bouse  so  liuilt  as  to  have  no  windows  or  doors  to- 
wards the  deserts,  is  an  excoltent  protecti<m  against 
their  penucio«B  effects.   The  hot  land-ninds  coDstaotly 
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blow  at  Madras  and  other  ^aces  on  the  coast  of  Coro-  T)ph\ 
mandel,  at  that  season,  from  nudni^t  till  noon ;  the  y 
sea-breezes  then  begin,  which  relieve  the  difficulty  in 
breathing,  and  the  obstructed  perspiration,  which  the 
former  occasioned. 

That  the  heat  of  these  land-winds,  as  also  of  the 
sodden  gusts  which  accompany  them,  proceeds  from 
large  tracts  of  sand  heated  by  the  sun,  is  evident  from 
die  increased  heat  and  snfrocating  quality  of  tiiose 
winds,  in  proportion  as  the  day  advances,  and  as  the 
heat  of  the  season  is  increased.  The  opposite  winds, 
blowing  from  each  side  of  the  Balagate  mountains, 
are  a  further  proof  of  this.  These  mountains  run- 
ning from  north  to  south,  divide  the  Hither  Pen- 
insula of  India  into  two  equal  parts,  and  separate  what 
is  called  the  Mahbor  from  the  Corvmandel  coast.  To 
the  former  they  are  very  near,  but  at  a  great  distance 
from  the  latter.  The  winds  blowing  from  those  hills 
are  on  the  Malabar  coast  always  remarkably  coot} 
but  on  the  coast  of  Coromandel,  in.  the  months  of 
April,  May,  June,  and  July,  are  extremely  hot  and 
suffocating,  as  they  pass  over  a  large  tract  of  inter- 
mediate sand,  heated  daring  those  mtmths  by  an  al- 
most vertical  sun.  Hence  the  Malabar  coast  is  always 
covered  with  an  agreeable  verdure  ^  whereas  the  Co- 
romandel coast,  during  the  continuance  pf  these  hot 
winds,  seems  a  barren  wilderness,  nothing  appearing 
green  except  the  trees.  On  the  contrary,  the  winds 
that  pass  over  these  sands,  after  being  wet  with  the 
rains,  are  the  coldest  which  blow  at  Madras.  Bottles 
of  liquor  inclosed  in  bags  of  coarse  ciptb,  kept  con- 
stantly wet,  and  suspended  in  the  shade, ,  where  those 
hot  winds  may  have  access  to  them,  become  as  fwld  as  - 
if  they  had  been  immersed  in  a  S(jution  of  nitre  \  an 
effect  owing  undoubtedly  to  the  constant  evaporation  of 
water  from  the  aur&cek  . . 

It  is  an  observation  of  the  natives  on  the  coast  of 
Coromandel,  which  is  confirmed  by  the  experience  of 
many  Europeans,  that  the  longer  Ibe  hot  land-winds 
blow,  the  healthier  are  the  ensuing  months ;  these 
winds,  as  they  express  it,  purifying  the  air.  Are  not 
the  winds  therefore  the  cause  why  the  air  on  the  coast 
of  Coromandel,.  except  during  their  continuance,  is 
more  healthy  than  in  ether  parts  of  India  where  ^ese' 
winds  do  not  blow  ?  Does  not  this  also  sugg^t  a  very 
probable  reason,  why  the  plague  in  Egypt  Kcnerally 
ceases  in  the  beginning  of  June ;  the  periodic^  hot 
wwds  which' come  from  tho"  deserts  of  Nubia  and  £thi- 
(^tia  having  then  rendered  the  air  of  Egypt  pan  and 
vriiolesome  ?  Many  have  ascribed  that  effect  to  the 
north  winds  *,  as  the  plague  not  only  ceases  when  they 
blow,  hut  all  infected  goods,  household-furniture,  and 
wearing  apparel,  are  then  -said  to  become  entirely  free 
from  the  contagion:  these,  however, -cannot  be  the 
cause,  as  the  most  destructive  plague  is  abated  in  its 
violence,  if  not  w:holly  eradicated,  before  they  set  in. 
With  equal  propriety  we  may  reject  the  opinion  that 
the  overflowing  of  the  Nile  is  productive  of  that  salu- 
tary effect,  as  the  plague  gener^ly  ceases  before  the  in- 
crease of  that  river  is  perceptible. 

Thus  the  plague,  the  greatest  calftmity  which  can 
aiQict  mankind,  seems  to  be  destroyed  by  those  hot 
winds,  which  are  otherwise  so  permcions  to  animal 
and  vegetable  life.  '  And  although,  during  the  conti- 
naanoe  .  of  .these  winds,  the  most  frmtiul  &lds  wear 
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Febres.    tbe  aspect  of  a  parched  deBert,  yet  no  sooner  the  rains 
*'     y       fall,  but  vegetation  is  restored,  the  plants  revive,  and  a 
beautiful  verdure  is  again  spread  over  the  face  of  the 

COUOtFJ. 

Having  thus  given  an  account  of  the  signs  of  an  un' 
healthy  country,  Dr  Lind  next  proceeds  to  mention 
such  employments  as  are  particularly  dangerous  to  £u- 
ropeans  on  tbeir  first  arrival.  One  of  these  is  the  cut- 
iog  down  of  trees,  shrubs,  &c.  or  clearing  the  groundi 
ms  it  is  called.  Of  the  unhealtbiness  of  this  employ- 
ment he  gives  tiro  instances.  At  the  conclusion  of  the 
'  late  peace,  the  captun  of  a  ship  of  war  went  on  shore 
at  the  island  of  Dominica,  wi.th  1 2  of  his  men,  to  cut 
down  the  wood,  and  to  clear  a  ^ece  of  ground  which 
he  intended  to  have  purchased :  hut,,  in  a  few  days, 
sickness  obli^d  him  to  desist  from  this  dangerous 
work  >  the  captain  and  1 1  of  his  men  heing  seized 
with  violent  fevers,  which  terminated  in  obstinate  in- 
termittents,  and  of  which  several  died.  The  survivors 
-suffered  so  much  in  their  constitutions,  that,  even  after 
they  came  to  England,  the  return  of  an  east-wind  was 
apt  to  bring  on  a  violent  fit  of  the  ague.  The  Lud- 
low-Castle,  a  ship  of  war  of  40  guns,  in  a  voyage  to 
the  coast  of  Guinea,  also  tost  25  of  her  meu  at  Sierra 
lieona,  who  were  employed  in  cutting  down  wood  for 
the  diip.  This  is  an  occupation  which  has  often  pro- 
ved destructive  to  Europeans  in  those  climates, .  and  in 
which  they  ought  never  to  be  employed,  especially  du- 
ring the  rainy  season  j  there  being  numberless  instances 
of  white  persons,  when  cutting  down  the  woods  at  that 
season,  who  have  been  taken  ill  in  the  moniing,  and 
dead  before  night. 

Another  evU,  less  known,  and  less  suspected,  but 
no  less  dangerous,  is  the  sending  Europeans  in  open 
boats  after  sunset,  where  the  soil  is  swampy,  or  where 
there  are  great  night-ft^.  The  single  duty  alone  of 
fetching  fr«h-killed  butchers  meat  at  night  for  the  use 
'of  onr  ships  companies  in  the  East  and  West  Indies, 
has  destroyed  every  year  several  thousand  seamen.  In 
those  parts  of  the  world,  hntchen  meat  must  be  brought 
«n  board  at  ni^t  immediately  after  it  is  killed,  other- 
wise it  will  not  be  fit  for  use  the  next  day  ;  bnt  a  con- 
tract made  with  the  natives  to  send  it  on  board  at  that 
time,  which  might  be  done  for  a  trifling  sum,  would 
he  the  means  of  preserving  many  useful  lives.  During 
the  sickly  season  at  Batavia,  a  boat  belonging  to  the 
Medway,  which  attended  on  shore  every  night,  was 
three  times  successively  manned,  not  one  having  survi- 
ved that  service.  They  were  all  taken  ill  in  the  night, 
when  on  shore,  or  when  returning  on  board  }  so  that 
at  length  the  officers  were  obliged  to  employ  none  but 
the  natives  on  that  business.  Great  numbers  of  men 
have  perished  from  heing  employed  in  this  manner  at 
Bengal,  where  the  European  ships  often  anchor  in  the 
most  unhealthy  spots  of  the  river  j  and  even  when  the 
great  night-fogs  arise,  after  the  rainy  season,  the  men 
are  often  obli^d  to  perform  such  night-services  in 
boats.  Now  since  it  is  so  dangerons  for  Europeans  in 
unhealthy  countries,  particularly  during  a  season  of 
sickness,  to  be  exposed  in  an  open  boat  to  the  foggy 
night-air,  it  must  appear  that  sending  them  unshel- 
tered, in  open  boats,  far  up  rivers,  in  unhealthy 
southern  climates,  for  the  sake  of  wood,  water,  trade, 
or  other  purposes,  miist  be  attended  with  the  most  de- 
structive and  fiital  conse^uenms. 
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Buying  the  dead  in  swampy  conntriei  u  atio^er  ,  Typtnfc  ^ 
occupation  which  has  proved  &tal  to  many,  and  whiefa "  "' 
ouj^t  to  he  enlmsted  to  negroes  or  the  natives  of  the 
country.  The  effluvia  from  the  ground  when  newly 
opened,  whether  from  graves  or  tUtches,  are  far  more 
dangerous  than  from  the  same  swampy  soil  when  the 
surface  is  undisturbed  j  nay,  in  some  places,  it  has  been 
found  almost  certain  death  for  an  European  to  dig  a 
grave,  unless  long  seasoned  to  the  country.  In  mm  a 
place,  the  attendance  of  friends  at  funerals  ought  to  be 
dispensed  with. 

In  all  cases  where  it  is  practicable,  the  ships  whick- 
visit  these  nidiealthy  countries  should  anchor  at  as  great  1 
a  distance  as  possible  from  shore  ;  or  if  obliged  to  an- 
chor near  marshy  gronuda  or  swamin,  especially  during 
summer  or  in  hot  weather,  and  when  the  wind  blows 
directly  from  thence,  the  gun-pdrts  which  would  ad- 
mit the  noxious  land-breeze  ought  to  be  kept  shut, 
especially  at  night.  Or  if  the  ship  rides  with  her  head 
to. the  wind,  a  thick  sail  ou^t  to  be  put  upon  the 
fore-mast,  along  which  the  unoke  from  the  fire-place 
might  he  made  constently  to  play  and  ascend.  If  the 
sail  should  occasion  a  little  smoke  between  decks,  this 
inconvenience  will  be  sufficiently  compensated  by  its 
keeping  off  the  direct  stream  of  the  swampy  shore  efflu- 
via }  which  now  being  obliged  to  form  a  curve  before 
they  reach  the  more  distant  parts  of  the  tomI,  must 
needs  he  greatly  diverted  and  scattoed. 

The  best  ^servative  against  die  mischievous  im- 
|n«ssions  of  a  putrid  fog,  «r  of  a  manhy  exhalation^ 
is  a  close,  sheltered,  and  covered  place  i  such  as  the 
lower  apartments  in  a  ship,  or  a  house  in  which  there 
are  no  doors  or  windows  facing  the  swamps.  If  in 
such  places  a  fire  be  kept  cither  at  the  doors  and  other 
inlets  to  a  house,  or  in  the  chambers,  as  is  practised 
in  some  unhealthy  countries  during  the  rainy  or  foggy 
season,  it  will  prove  an  excellent  and  effectual  protec- 
tion against  the  injuries  of  a  bad  air.  On  hoard  of 
ships  also  fires  may  be  made  at  the  hatchways  ;  and  of 
the  good  efiecU  of  this  we  have  the  following  examr 
pie.  When  the  Edgar,. a  ship  of  war  of  60  guns,  was 
upon  the  coast  of  Guinea  in  the  year  1768)  her  men 
were  very  sickly,  and  many  of  them  died  :  however  it 
was  observed,  that  in  a  sloop  of  war,  which  was  con- 
stantly in  company  with  her,'  few  were  taken  ill,  and 
not  one  died  during  the  whole  voyage.  This  could  be 
ascribed  to  no  other  cause,  but  that  in  the  sloop  the 
fire-place  for  cooking  victuals  was  on  the  same  level 
with  the  deck  where  the  men  lay  -y  and  every  miHrning 
when  the  fire  was  lighted,  especially  when  there  was 
but  little  wind,  the  smoke  from  the  cook-room  spread 
itself  all  over  the  ship,  and  particularly  over  those  parts 
where  the  men  lay  }  hut  from  the  construction  of  the 
fire-place  of  the  Edgar,  no  smoke  from  it  evn  came 
between  her  decks. 

Persons  m  hoard  any  ship  whatever,  are  much  mom 
safe,  and  their  situation  is  much  preferable  to  that  of 
those  who  make  distant  inland  excursions  in  small 
boats  upon  the  rivers,  and  who  are  for  thtf  most  part 
ignorant  of  the  cause  of  those  maladies  which  destroy 
them.  The  intolerable  heat  at  noon  often  obliges 
such  persons  to  go  in  a  manner  half  naked  }  while  a 
free  and  plentiful  perspiration  issues  from  every  pore. 
A  near  appixiach  to  putrid  swamps  at  tlus  tinu.  is  ap4 
to  produce  an  immediate  sickness,  vomiting,  an4 
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afterwards  a  low  nervoob  at  nuUigDiDt  lever.  If 
'  they  happen  to  pass  them  at  nig^t,  or  lie  near  them 

ia  an  opeu  bont,  the  air  from  those  swamps  is  per- 
ceived to  be  quite  chill  and  cold  j  in  so  much  that 
warm  thick  clothing  becomes  absolutely  requisite  to 
guard  the  body  against  the  impressions  of  so  great  an 
aiteratioD  in  the  air,  and  agamst  its  cold  and  incle- 
meDt  quality  :  for  the  efiiects  of  it  then,  eveil  on  the 
most  healthy  and  vigorous  cwostitution,  is  frequently  a 
chilling  cold  fit  of  an  i^e,  terminating  in  a  fever 
with  delirium,  bilious  vomitings,  and  puiging,  or  even 
death  itself. 

Where  such  exposure  heeoroet  unavoidablei  the  only 
method  is  to  defend  the  body  as  much  as  possible  against 
the  pernicious  miasmata  with  which  the  air  ahounds.— 
All  those  who  are  employed  in  cutting  down  woods,  or 
in  other  laborious  and  dangerous  services  in  hot  climates, 
during  the  heat  of  the  day,  ought  to  have  their  heads 
covered  with  a  bladder  dipt  in  vinegar,  and  to  wash 
tlieir  mouths  often  with  the  same  liquor  j  never  to  swal* 
low  their  spittle^  but  rather  to  chew  a  little  rhubarb  or 
some  other  bitter,  and  spit  it  out  frequently  j  to  stop 
their  nostrils  with  a  small  bit  of  linen  or  tow  dipped  in 
cam{diorated  vinegar }  and  to  infuse  some  Peruvian  hark, 
garlic,  and  rfaubsurb,  in  bran^,  of  which  a  dram  is  to 
be  taken,  either  by  itself  or  diluted  irith  water,  morning 
and  evenbg. 

In  the  evening  hefon  sunset  they  should,  leave  off 
wwk,  and  not  return  to  their  labour  in  the  morning 
till  the  sun  has  dispersed  the  nnwbolesome  dews  and 

vapouni.  Those  who  must  of  necessi^  remain  on  shore, 
and  sleep  in  dangerous  places,  should  take  care  not  to 
sleep  upon  the  ground  exposed  to  the  dews,  but  in 
hammocks  in  a  close  tent,  standing  upon  a  dry  sand, 
gravel,  or  chalk,  near  the  sea  shore,  and  where  there  is 
DO  subterraneous  water  for  at  least  four  feet  below  the 
surface  of  the  ground.  The  door  of  this  tent  should 
be  made  to  open  towards  the  sea ;  and  the  back  part 
of  it,  whidi  receives  the  land  breeze,  must  be  well 
secured  by  double  canvas,  or  covered  with  branches 
of  trees.  But  in  such  circumstances,  a  hut,  when  it 
can  be  procured,  is  preferable  to  a  tent, .  especially  if 
it  be  well  thatched,  so  as  to  prove  a  defence  both 
against  the  excessive  heat  of  the  sun  by  day,  and  the 
noxious  dews  which  fall  at  nigbt.  Here  the  men  may 
be  enjoined  to  smoke  tobacco.  .  When  the  air  is 
thick,  moist,  and  chill,  the  earth  being  overspread 
with  cold  dew,  a  constant  fire  must  be  kept  in  and 
about  the  tent  or  hut,  as  the  most  excellent  means  of 
pwifying  such  unwholesome  air,  and  of  preserving  the 
he^th  of  those  who  either  sleeping  or  waking  are  ex- 
posed to  its  influence.  The  centinels  who  guard  the 
water-casks,  ought  likewise  at  such  a  time  to  have  a 
fire  burning  near  them.  AH  old  and  forsaken  habi- 
tations, natural  caves  and  grottos  in  the  earth,  whece 
the  men  may  be  induced  to  take  up  their  abode,  must 
before  their  admiitsion  be  perfectly  dried  and  purified 
with  sufficient  fires.  Fire  and  smoke  are  undoubtedly 
the  great  purifiers  of  all  tainted  and  unwholesome  air, 
and  the  most  excellent  preservatives  against  its  noxious 
influence.  It  is  the  custom  of  the  negroes  in  Gmnea, 
and  also  of  some  Indians  (who  both  sleep  for  the  most 
part  on  the  ground),  to  have  a  fire,  producing  a  little 
•moke,  constantly  buining  in  their  huts  where  they 
deep.    T\aa  not  old;  owrects  the  mwsture  of  the 
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mght,  but  also,  by  occasioning  more  smoke  than  heat,  Typbas. 
renders  the  damp  from  the  earth  less  noxious }  of  which '  "V  ' 
I>r  Lind  gives  the  following  remarkable  instance. 
A  Guinea  sliip  being  up  one  of  the  rivers  for  the  sake 
of  trade,  it  was  found  to  be  very  dangerous  to  sleep 
on  shore  :  without  which  their  trade  could  not  be  so 
Conveniently  carried  on.  First  the  captain,  then  the 
mate,  and  two  or  three  of  the  seamen,  were  taken  ill ; 
each  of  them  the  morning  after  they  bad  lain  on  shore. 
By  these  accidents  the  men  were  greatly  intimidated 
from  lying  ashore  j  till  the  surgeon  boldly  offered  to 
try  the  experiment  on  himself.  Next  moxning  when 
he  waked,  he  found  himself  s^zed,  as  the  rest,  with  a 
giddiness  and  pain  in  the  be^.  He  immediately 
acquainted  one  of  the  n^roes  with  his  condiUon,  who 
corned  him  to  his  hut,  and  set  him  down  in  the  smoke 
of  it  'f  when  his  shiveriogs  and  giddiness  soon  left  him. 
He  then  took  a  dram  of  the  bark  bitter  -,  and  found, 
himself  greatly  relieved,  especially  by  breathing  some 
time  in  the  smoke.— Thus  instructed  by  the  negro,  he 
ordered  a  large  fire  to  dry  the  hut  he  slept  in  j  and 
afterwards  bad  every  night  a  small  fire  sufficient  to 
raise  a  gentle  smoke  without  occasioning  a  troubresome 
heat :  and  by  this  means  he  and  several  others,  using 
the  same  precautions,  slept  nuuiy  nights  on  shore  with- 
out any  iocoovenience. 

Fire  and  smoke  indeed  are  found  to  be  certain  cor- 
rectors,  or  rather  destroyers,  of  infection  in  all  cases,.  ' 
whether  arising  from  the  noxious  effluvia  of  marshes, 
or  from  the  contagion  of  diseased  bodies.  £ven  those, 
most  extraotdioar^  and  £ital  damps  called  harmattans^. 
are  unable  to  resist  the  salutary  effects  of  smoke.  In 
other  cases,  Dr  Lind  remarks,  that,  under  some  cir- 
cumstances, the  source  of  an  infection  in  a  sick  cham- 
ber, or  any  other  place,  may  be  removed  or  destroyed 
by  accidental  means,  for  which  we  cannot  account, 
and  which  we  often  cannot  ascertain.  But  it  oftener 
happens,  that  it  ia  very  difficultly  rooted  out  j  and 
that  exact  cleanliness,  with  the  benefit  of  a  pure  air^ 
often  proves  insufficient  to  remove  the  evil.  Smoke^ 
however,  ha*  never  been  known  to  fait.  It  ia  not  ta 
be  doubted,  that,  excepting  the  true  pJamie,  there, 
has  been  an  infection  fully  as  pestilential  ana  as  mortal 
in  some  ships  as  in  any  other  place  whatever  j  yet. 
it  has  never  been  heard,  that  an^  ship,  after  having 
been  carefully  smoked,,  did  not  immediately  become 
he;)ltfay:  and  if  afterwards  they  turned  sickly,  Uwas. 
easy  to  trace  that  sickaess  from  other  infected  ships,^, 
jails,  and  the  like  places. 

There  are  three  methods  practised  for  purifying 
vessels  after  the  men  have  been  removed  out  of  them. 
The  first  is  by  burning  of  tobacco.    A  quantity  of; 
tobacco  is  spread  on  several  fires,  made  with  such  old 
pieces  of  rope  as  are  called  jrunA.    These  arc  dispersed, 
into  different  places  of  the  ship,  and  their  heat  and. 
smoke  afterwards  closely  confined  below  for,  a  conside-: 
rable  time.— The  second  method  is  by  .eharcoal  fiifes. 
strewed  with. brimstone.    The  heat  and  stean  of  thc-st: 
burning  materials  must  also  be  long  nnd  close  shut  up  : 
but  although  this  fume,,  properly  applied,  has  beva 
found  by  experience  to  purify  most  effectually  tainted 
apartments,  ships,  clothes,  &c.  yet  the]*e  are  some  kinds 
of  vermin  which  it  will  not  destroy,  particularly  lice. 
The  third  method  of  purification  is  performed  by  the 
addition,  of  arsenic  to  the  materials  of  the  second  pro: 
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rebm.  <K9S  in  tlte  following  aiMmer.  After  carefiilly  stop- 
tdhHf^  r-rt,t^jgg  up  all  the  openings  and  every  small  crevice  of  tbc 
■hip  (as  was  also  necessary  in  the  preceding  procea8ee)| 
a  number  of  iron  pots,  properly  secured,  are  to  be  |da- 
Ced  in  the  Aaid^  or/ope,  gun-deck^  £cc.  Each  of  these 
in  to  contain  a  layer  of  charcoal  at  the  bottom,  then 
a  layer  of  brimstone,  and  so  alternately  three  or  foai' 
layers  of  each,  upon  which  the  arsenic  is-to  be  sprink- 
led, and  on  the  top  of  it  some  oaknm  dipped  in  tar  is 
to  be  laid  to  serve  as  a  match.  The  men,  upon  set- 
ting fire  to  the  oakum,  mutt  speedily  leave  the  place, 
abutting  dose  the  hatchway  by  vriiich  they  cune  op. 

From'  die  knOwn  and  experienced  efficacy  of  these 
processM,  it  appears,  that  hre  and  smoke  are  powerful 
agents  for  annihilating  infection }  andit  fnay  be  presnm- 
ed,  even  the  plague  itself.  This  ia  in  some  measure 
agreeable  to  what  we  leam  from  the  ancient  records  of 
physic.  But  the  pre{n8teroua  loae,  o^  rather  abuse,  of 
fire  on  such  occasions,  has  caused  its  '  effects  to  be  db- 

•  regarded  by  some,  and  to  be  suspected  of  mischief  by 
others.  The  modem  practice  of  bnAiing  large  fires  in 
the  open  air,  in  the  streets,  and-ftbout  the  walls  of 

'  towns  infected  with  the  plagne  oi^  other  cout^on,  ia 
'  founded  on  principles  groundless  and  erroneous  j  and 

•  has  therefore  been  fbaiid  by  experience  not  only  onsuc- 
cessfnl,  but  fauitfal.  But  though  this  most  be  allowed, 
it  does  tiot  thence  by  any  means' follow,  that  when  once 

■  a  boose  bas'  -been  infectedf  luid  the  patients  remdved 
from  it,  the  doors  and  windows  at  the  same  time  being 
shut,  diat  such  fire?  will  then  prove  hurtfiil }  or  that,  .!^ 
this  method  of  purification,  all  the  seeds  of  contagion 

•  may  not  be  effectually  dffitroyed.  Whenever,  therefore, 
persons  die  of  a  spotted  fever,  a  malignant  sore  throat, 
the  small  pox,  or  any  distemper  fonnd  to  be  communica- 
ble from  the  sick  to  the  sound,  tlie  corpse  ought  quickly 
after  death  to  he  removed  iuto  another  room  j  that  in 

'  which  the  person  died  should  be  well  "ttired,  by  having 
'  tbs  windows  opened,  till  a  charcoal  fire  be  kinwed,  wiu 
some  rolls  of  sulphur  upon  it  ;  after  which,'  both  doon 
and  windows  shoald  be  kept  shut  for  a  consideAible  time^ 
not  less  than  eight  or  ten  hotirs,  till  the  rbom  be 
thorou^ly  smoked.  In  several  sbip9,'wbere  there  are 
the  fairest  opportunities  of  trying  and  judging  thing8>af 
this  nature,  the  contagion  of  ^e  -small  pox  bas  been 
entirely  stopped  by  wood-fires,  sprinkled  with  brimstone, 
kept  homing  and  closely  confined  in  tht  infected  place. 
In  a  wdrd,  a  judicious  and  proper  application  of  fire  and 
stnoke  is  a  poweHul  agent  for  the  destruction  and  utter 
extinction  the  most  malignant  soorces  of  disease  ;  and 
they  are  besides  great  jm^eta  -«f  all  bad  and  tainted 
air. 

Next  to  the  smoke  of  Arood  fbt  puriiymg  a  tainted 
ur,  that  of  gun-powder  is  to  he  esteemed  the  best ;  and 
it  has  this  further  good  property,  that  it  is  entirely  in- 
-  offensive  to  the  longs.  The  cascarilla  bark,  when  hum^- 
ingt  ^ves  a  most  ^^ablc  scent  to  the  chamber  of  the 
sick ;  thus  it  is  at  least  an  elegant  preservative,  and  may 
prevent  had  smells  from  taking  effect.  He  steam  of 
camphorated  vinegar,  warmed,  is  still  more  powerful  for 
this  purpose.  But,  besides  correcUng  the  ill  quality 
of  the  air,  and  purifying  the  chamber,  another  gisod 
effect  is  ^vduced  fironi'  such  steams  and  smoke  as  are 
inoffensive  to  the  lungs.    As  soon  as  the  vapour  be- 

■  comes  dense,  the  nurses  and  patients  become  desiroas 
~  «f-tin  wdsxamwn  of  fixsh  air  by  the  dom  ar'vuidows* 

3 


M  E  D  I  C  I  ^f  E.  Practice. 

Now  it  is  certain,  that  the  atr  iti  the  chambers  of  the  Tjfhns. 


sick  ciomot  be  too  oStea  changed,  j^vided  the  patient ' 
be  well  covered,  and  the  curtainsi  of  his  bed,  if  neces- 
sary, be  drawn  close.  No  argument  ia  so  forcible  to 
obviate  the  danger  of  foul-  in  a  room  or  ward  (oc- 
casioned by  the  obstinacy  ol  nurses  and  relations),  as 
ordering  it  to  be  frequently  fumigated  or  smoked :  A' 
practice  more  frequent  in  otJier  countries  than  in  this, 
but  of  great  benefit  to  the  sick. 

Lastly,  with  regard  to  the  method  of  purifying 
'  gbods,  tnoveables,  dotltea,  £ce.  which  are  supposed  tv 
harbour  infection,  it  must  be  observed,  that  die  usual 
custom  of  only  unpacking  and  exposing  such  materiala 
to  die  open  air,  is  in  nuBT  instances  insofficiait  to  de- 
stroy the  latent  seeds  mseaae.  It  is  certain  indeed*- 
that  in  most  cases  the  contagiooa  particles  are  more 
readily  and  fiitidly  communicated  from-  the  clothes  of 
a  sick  person  than  front  his  bddy.  The  spreading  a- 
broftd,  therefore,  of  contaminated  clothes  to  dry  or  to 
be  aired,  without  a  previous  fumigatiim  of  them,  may 
be  of  dangerous  and  fatal  Cbnsequences.  All  sucb  sus- 
pected substances  should  -be  first  fumigated  in  a  close 
place,  and  in  the  same  manner  as  an  infected  chamber, 
after  which  they  may  be  sp«ad  abroad  and  exposed  to 
the  air.  In  infectious  disease,  ci^cially  fevers,  the. 
linen  of  the  sick,-  or  sbch  dediea  about  them  as  will 
admit  (tf  being  washed,  ou^t  never  M  first  to  be  put 
in  warm  water,  as  it  is  dangerous  to  receive  the  steam 
that  may  hence  arisei  It  is  necessary  to  steep  them 
first  either  in  celd  water  or  in  cold  soap-lees  for  several 
hours,  that  the  filth  may  be  washed  off. 

But  although  the  destraction  of  contagion  by  smoke 
is  unquestionably  a  very  important  practice,  yet  it  cannot 

-  now  be  said,  that  it  is  the  most  powerful  agent  for  this 
purpose.  By  the  ingenious  observations  and  experiments 
of  M.  Morveau  in  France,  and  of  Dr  Smyth  Carmichael 
in  England,  it  is  no^  ascert^ned,  that  we  possess  still 
more  powerful  means  of  destroying  contagions,  either 
in  the  muriatic  or  nitrous  acid  gas.   The  fanner  may 

-  easUy  he  detached  from  common  sea  salt,  and  the  latter 
'  from  nitre,  by  means  of  the  sulphuric  acid.  Rooms 

may,  with  the  utmost  safety  and  ease,  be  filled  with 
these  fiunes,  although  the  sick  be  not  removed  from 
them.  But  for  disinfecting  a  room,  ward,  or  ship, 
when  empty,  the  most  powerful  article  yet  disfxivered 
is  the  oxygenated  muriatic  acid  gas,  detached  from  a 
mixture  of  manganese  and  sea  salt,  by  means  of  the 
sulphuric  acid. 

We  mnst  now  proceed  to  give  an  account  of  the.  me- 
thod of  cure,  after  these  means  of  preventing  the  in- 
fection from  being  received  into  the  body  have  either 
been  ne^ected  or  proved  ineffectual.  Here  it  is  of  the 
utmost  importance  to  take  the  disease  in  the  voy 
beginning,  before  it  has  time  to  onrnpt  the  fluids 
to  such  a  degree  as  to  endanger  life.  In  slight  de- 
grees of  infection,  a  vomit  properly  administered,  e- 
specially  if  succeeded  by  a  blister,  never  fails  to  re- 
move the  disorder,  and  prevent  the  fever  which  would 
otherwise  unavoidably  follow.  Of  this  Dr  Lind 
nves  the  following  instances.  A  lady  afflicted  with 
the  bilious  cholic,  had  intolerably  fetid  discharges  of 
cormpted  matters  upwards  and  downwards.  A  gentle- 
woman, only  in  passing  the  room,  was  immediately 
seized  with  a  retching  and  sickness,  which  continued 
honn*  The  iiai««  i^attended  wm  anddenly  sei- 
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zed  mtk  a.  giddintu  aad  vomidag  firou  th«  W  imell, 
*■  i-^— ^  vriush,  u  flw  «x^«S8ed  tt,  readied  into  ber etomaiA. 

The  Tomiting  becasM  men  severe  at  night,  acoomiia- 
nied  with  s  povgutg  uid  frequent  shiverings.  By 
means  of  an  emetic  both  evaciutions  were  stopped : 
notwithstmnding  which,  for  some  days  afterwards,  she 
eentinued  to  have  frequent  tremors,  and  a  violent  head- 
ach,  with  a  low  irregular  pulse }  and  did  not  recover 
BO  soon  as  the  patient. 

Such  slight  degrees  of  infection  have  been  oAsn  ob- 
served to  be  derived  from  patients  of  a  grow  habit  of 
body  when  labonriag  under  inflammatory  distempers, 
and  even  other  comj^aints.  A  man  was  sent  to  Has- 
lar  Hoawtal*  snf^pMed  to  have  a  fever.  He  was  fa- 
rioml^  deliriom,  with  a  quick  foil  poise.  Notwith- 
standing plentiful  evaeuatioiw,  diis  delirimn  e«itiniied 
for  two  mootha  with  short  interrals :  irhea  the  case 
was  found  to  be  phunly  maniaoU.  A  nurse,  upon  rais- 
ing this  person  up  in  her  arms,  perceived  an  intole- 
n^ly  bad  smelt,  and  was  instantly  seized  with  shiver- 
ings, sickness,  and  headach.  Finding  hovelf  very  ill, 
she  took  a  vomit  in  six  hours  afterwaHs,  and  passed  the 
ni^t  in  profuse  sweats  by  means  of  a  sudorific  drau^t. 
Next  nwnuBg  the  violence  of  the  beadach  was  but 
little  abated  \  upon  every  attempt  to  move,  she  com- 
|»lained  of  a  burning  heat  and  pain  in  her  forehead, 
and  became  giddy.  Her  inclination  to  drink  was  fre- 
quent, and  her  poise  low  and  quick.  A  Ulster  was  im* 
mediately  i^iiUed  to  die  back }  as  sqon  as  the  btister 
took  effect,  the  beadach  and  thirst  entirely  left  her, 
and  the  pdse  ifms  calm.  Next  day  she  arose  and  was 
well. 

Many  similar  instances  of  infection  have  beet)  obser- 
ved from  putting  the  dead  into  their  cofSos.  In  par-, 
ticnlar,  one  man,  firom  performing  that  duty  to 
his  messmate,  was  so  ill,  even  afbr  the  operation  of  the 
vomit,  as  to  require  a  blister.  In  the  course  of  one 
Week  two  nurses  were  infected  by  a  person  in  the  small- 
'  fax.  Both  were  seized  in  like  maiuier  with  shiverings, 
sickness,  and  headach ;  the  one  upon  receiving  ue 
|ati«t*s  breath,  the  other  upon  making  his  bed.  In 
one,  a  pain  darted  into  ber  mast ;  in  the  other,  into 
the  farMSt  and  into  the  small  of  the  backt  Hie  con- 
plaints  <tf  the  fiHrmer  were  speedily  removed  by  a  vo- 
mit, thoogb  she  contiBued  to  have  irregular  returns'  of 
shiverings  for  three  days  afterwards.  But  in  the  latter, 
though  the  headach,  sickness,  asd  rigors,  were  great- 
ly abttei)  by  the  vomit,  yet  a  constant  heat  and  thirst, 
with  a  low  pulse,  and  a  vi(^t  pain  in  the  breast,  in- 
dicated the  necessity  of  applying  a  blister  to  the  affect- 
ed parts,  wiiif:h  next  morning  removed  all  ber  com- 
plaints. 

A  person  is  often  immediately  sensiUe  of  bis  having 
received  iofectiwi  from  the  first  attack :  they  gene- 
rally Gompaic  the  first  impression  to  an  earthy  disa- 

EeaUe  somU,  reaching  down,  as  they  express  it,  into 
ir  Bto^lad^  as  from  a  grave  newly  opened,  but  not 
quite  so  nw  at  the  cadaverous  stench }  ud  the  effects 
of  it,  shivering  and  sickness,  are  instantaneous.  It  is 
a  smell  difficult  to  desoibej  but  it  is  well  known  to  the 
nurses  and  attendants  upon  the  sick,  as  it  usually  ac- 
companies fevers  of  extreme  malignity,  and,  with  the 
peculiar  discbarges  from  the  blistered  parts,  may  be 
reckoned  among  the  most  constant  symptoms  of  a  bad 
fever.  Some  compare  the  smcll  to  tbat^  rottes  BtxitW. 
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It  often  resemUet  the  disagreeable  snujl  of  a  person  Tvphuc 
labouring  under  tbe  conflnent  smallpox  at  their  turn, '-  J  " 
though  not  so  strong.  One  person,  on  receiving  the  in- 
fection, was  sensible  of  something  like  an  electric  shook 
through  his  body.  But  many  are  not  sensible  of  any 
effect  from  infection  at  first }  and  an  infection  from 
a  fever  will  sometimes  continue  for  many  days,  nay 
weeks,  discovering  itself  chiefly  by  irregular  sbiverings, 
sometimes  so  severe  as  to  oblige  the  patients  to  have 
recourse  to  their  beds  once  or  twice  a-day  -j  sometimes 
every  other  day.  Among  a  number  thus  affected,  it 
also  appears,  that  such  as  are  put  into  unseasoned  cham- 
bers, or  have  sat  down  aa  the  cold  ground,  tain  in  jaw 
damp  sputinents,  &&  are  immediately  seized  with  a 
aickiiess  at  stomal  sometimes  with  a  dangerons  pur- 
ging, and  often  with  fevers  accompanied  with  bad  symp- 
toms, which  others  have  entirely  escaped. 

It  now  remains  to  consider  the  proper  method  of 
curing  putrid  fevers,  on  the  supposition  that  tbe  infec- 
tion has  been  allowed  to  operate  till  tbe  blood  becomes 
radically  tainted,  and  of  consequence  the  nervous  system 
affected  to  such  a  degree,  that  its  power  cannot  be  re- 
stored by  any  of  the  simple  practices  above  meutioned. 
Here  all  authors  agree,  that  a  change  of  air,  when  it 
can  be  effected,  is  highly  advantageous,  and  often  con- 
tributes more  towards  die  removing  the  disease  than 
all  the  medicines  that  can  he  exhibited.  The  utility  of 
this  change  will  a^iear  from  what  has  been  fermeriy 
■aid ;  ana  we  dull  only  further  mention  one  instance 
from  Dr  Lind,  in  which  the  effects  of  bad  air  appear 
to  a  degree  almost  incredible.  "  It  is  remarkable  (says 
he),  that,  in  the  last  war,  the  English  ships  wbicli  toudi- 
ed  at  Batavia  sufl^sred  more  by  the  malignant  and  fatal 
diseases  of  that  climate,  than  they  did  in  any  other  part 
of  India,  if  we  except  a  fatal  seun-y  which  once  raged  in 
that  fleet  at  sea.  Soon  after  the  capture  of  Manilla,  the 
Falmouth,  a  ship  of  50  guns,  went  to  Batavia,  where  she 
remained  from  the  latter  end  of  July  to  the  latter  end  of 
January ;  during  which  time  she  buried  100  soldiers  of 
the  79U1  regiment,  and  75  of  the  ship's  company }  not ' 
one  person  in  the  db^t  having  escaped  a  fit  of  sickness,  ex- 
ospt  her  commander  Captain  Brereton.  Tbe  Panther,  a 
diip  of  60  guns,  was  there  in  the  yeus  1762  and  1764) 
and  both  times  doring  Uie  rainy  season.  In  tbe  former 
of  these  years,  she  buried  70  of  ber  men  ;  and  92  of 
them  were  very  ill  when  she  left  the  place.  In  the 
year  1764,  durinj;  a  short  stay,  25  of  her  men  died. 
The  Medway,  which  was  in  company  with  her,  lost 
also  a  great  number  of  men.  Nor  was  the  sickness  at 
that  time  confined  to  the  ships  :  the  whole  city  afford- 
ed a  scene  of  disease  and  death  :  streets  crowded  with 
funerals,  belts  tolling  from  morning  to  night,  and  horses 
jaded  with  dragging  the  dead  in  herscs  to  theur  graves. 
At  that  time  a  sli^  cot  of  the  skin,  the  least  scratch 
of  a  hmI,  or  the  most  inconsiderable  wound,  turned 
quickly  to  a  spreading  putrid  ulcer,  wbidi  in  24  boar& 
Gonsomed  the  flesh  even  to  the  bone.  His  feet  is  so 
extra<ndinary,  that  upon  a  single  testimony,  credit  would' 
hardly  be  ^ven  to  it ;  yet  on  board  the  Medway  and 
Panther  they  had  tbe  most  fatal  experience  of  it,  and 
suffered  mnch  from  it.^' 

But  where  a  change  of  air  is  impracticable  or  in- 
effectnd,  and  where  3ie  fever  has  already  made  some 
progress.  Sir  John  Fringle  generally  took  away  some 
blood  if  tbe  pidse  vaa  fall.    VPhea  Uu  symptoms  run 
t  Nn  ^  highs 
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Febrci,  bigb,  a  plentifol  evacution  of  that  kind  seemed  indi- 
V— '  cated  j  yet  it  was  observed,  that  Urge  bleedings  gene- 
rally did  harm,  by  sinkin);  tlw  pulse,  and  aflecting  the 
head.  Nor  was  a  moderate  bleeding  to  be  repeated 
without  caaUon ;  even  those  whose  Uood  was  sizy,  w 
less  Uieir  lungs  were  inflamed,  were  the  worse  for  a  se- 
cond bleeding.  If  the  head  only  suffered,  it  was  much 
safer  to  use  leeches  than  to  open  a  vein  in  the  arm  > 
hut  in  the  delirium  with  a  sunk  pulse,  even  leeches  were 
hurtful.  Many  recovered  without  lettbg  blood,  but 
few  who  lost  much  of  it. 

Emetics  also  must  be  used  with  caution,^  for  though 
they  may  be  of  service  by  way  of  prevention,  yet  in  ue 
advanced  state  of  the  disease,  when  the  patient  has  all 
along  complained  of  a  sickness  at  stomach,  they  are 
evidently  unsafe.  Here  the  antiseptic  quality  of  fixed 
air  is  ot  moch  use,  and  the  neutml  dnugbts  givep^in 
the  act  of  effervescence  axe  generally  attended  with 
happy  effects.  Nay,  clysters  of  fixed  air  itself  have 
been  found  serviceable,  flyen  in  very,  bad  stages 
of  the  distemper,  where  a  putrid  and  colhquative  loose- 
ness has  taken  place,  clysters  of  fixed  air.  have  been, 
known  to  alleviate  the  symptoms.  We  must  not, 
iiowsver,  put  too  much  confidence  in  medicines  of 
this  kind.  Mild  tonic  cordials,  especially  wine  and 
cinchona,  are  the  only  resources  in  these  disorders. 
Concerning  the  former,  Sir  John  Friogle  observes, 
in  the  low  state  of  th*ae  fevers,  and.  in  great  sink- 
ings, which  either  come  after  unseasonable  bleedings 
or  long  want  of  nonrishmeot,  it  was  a  most  gimtemi 
and  efficaciou  cordial,  to  whieh  nothing  was  con^k-- 
rahle.  The  common  men  hid.  an  allonnce,  from  a. 
quarter  to  half  it  pint  in  a  .  day,  o£  a  strong  kind  made 
into  whey,  or  addfcd  ta-  Uie  panada  whidi  was  tluir  or^ 
dinary  lood..  But  to  others  out  of  the  hospital,  he 
usually  prescribed  Rhenish  or  small  French  vine, 
whereof  some  coasomed  near  a  quart  pea  day^  and  part 
of  that  undiluted.  Nay,  so  great  was  the  virtue  of. 
wine  in  this  stage  of  the  fever,  that  several  were  known 
to  recover  £r»m  the  lowest  condition,  when,  refusing  the 
hark  on  account  of  ks-  taste,  they  took  nothing  bnt  a 
little  panada  with  wine,  and.  a^  volatile  diaphoretic  mix- 
ture, every  two  or  three  boura  by  turns..  Perhaps  there 
is  no  rule  more  necessary  in  thu  state,  than  not  to  let 
the  p^ient  when  low  remain  long  without  taking  some- 
tiiiag  cordial  and  oourishinj^  j  aa  many  have  been  ob- 
served past  recCvery,  by  being  suffered,  to  pass  a  whole 
night  without  any  support  about  the  time  of  the  crisis. 
In  the  advanced  state  of  this  fever  the  sick  are  remark- 
ably low  y  and  therefore  Hoffman  advises  in  such  cases, 
^at  they  should  be  constantly  kept  in  bed,  and  not  per- 
mitted even  to.  sit  up  in  it.  In  the  last  stage  of  this 
fever,  as  well  as  in  that  of  the  sea-scurvy,  it  would  seem 
that  the  force  of  the  heart  was  too  small  to  convey  the 
blood  to  the  brain,  except  when  the  body  is  in  a^  hori- 
zontal posture. 

But,  however  necessary  wane  aod-  cinchona  may  be 
in  the  low  stage  of  this  fever,  we  must  remember,  that 
these  remedies  are  to  be  administered  only  as  antisep- 
tics wid,  supporters  of  the  tds  vita,  without  aiming  at 
thoroughly  raising  the  pulse  or  relieving  the  head,  or  at 
forcing  a  sweat  by  them,  before  nature  points  that  way,, 
and  wbich  Sir  Jobo^  Frtngle  seldom  observed  before  the- 
14th  day. 

In  the  low  state  of  the  hospital  fever,  a  stupor  wa8.a 
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constant  attendant,  which  was  very  apt,  in  the  evening, '  l^jdm 
to  change  to  a.8li^t  delirium.  If  thu  was  all,  nothing  v  -'' 
was  done.  But  if  the  delirium  increased  upin  using 
wine,,  if  the  eyes  looked  wild,  csr  the  voice  became 
qoidc,  there  was  reason  to  i^prehend  a  phnniiis  j  and 
accordin^y  it  was  .observed,  that  at  such  times  .all  in- 
ternal beating  medicines  aggravated  the  symphmisj  and 
in  these  cases,  blisters  were  of  the  greatest  serviee.  Fo- 
mentations of  viuegar  and  warm  water  for  the  feet. 
Sir  Jobn^Fungle  is  of  opinion,  would  answer  better  than 
cither  sinapisms  or  blisters,  provided  they  were,  long 
enough  aod  oAen  enough  appUed, .  In  the  inflamma- 
tory fevers,  he  has  known  these  fomentatioas  have  lit- 
tle effect  for  the  first  hour,  and  yet  succeed  afterwards. 
For  internal  medicine,  cinchona  was  omitted  for  some 
time,  bnt  the  patient  was  contbued  with  a»  acidulated 
drink,,  viz.  bvlcy-water  and  vinegary  and  treated  also 
with  camphire,  puhns.  contrmftrvtt  amaetituSf  and  nitic, 
aa  was  usnal  in  tiie  beginning  of  tiie  nver.  If  the  de- 
lirium was  o£  the  low  kind,,  a  decoction  of  cinchona 
aod  wine  were  the  only  remedies  j  for  in  no  instance 
was  the  deliuum  perfectly  removed  till  the  time  of  the 
ra-isis.  It  must  also  be  ooaerved,  that  a-  delirinm  may 
arise  in  putrid  fevers  horn  two  i^posite  errors ;  one 
irom  large  and  repeated  bleediogs,  and  the  other^from  . 
wine  and  cordial  medicines  being  t^eo  too  early. . 
It  appears,  therefore,  how  nice  the  principles  are  that 
r^ard  the  cure ;  as  neither  a  hot  nor  a  cool  regimen 
wiU  answer  with  every  patient,  or  in  every  state  of  the 
disease. 

If  diairhoen  came  on  in  the  dedioe  of  the  fever,  it 
was  moderated,  hut  not  s^pressed,  by  adding  an  opiate 
to  the  usual  nedieines.  For  thourii  the  looseness  may 
be  considered  as  critical  j  yet  as  Uie  sick  were  too  low 
to  bear  evacuations,  there  was  a  necessity  for  restrain- 
ing it  in  some  measure ;  and  it  has  often  been  ohser- 
vod,.that  when  it  has  been  treated  in  this  manner,  about 
tho  usual  time  of  the  crisis,  the  patient  has  fallra  in- 
to a  gentle  sweat,  which  has  carried  off  the  disease. 
In  the  worst;Cases  of  this  fever,  and  especially  when 
it  coincides  with  the  dyaentery,  the  stools  are  firequen^ 
ly  bloody}  in  which  dangeraus  state,  if-  any  thing 
could  be  done,  it  was  attempted  by  medicines  of  the 
same  kind.  In  ^oportion  to  the  putrid  nature  of  the 
atiKAtf  opiates  and  astringents  were  ored  with  the  greater 
caution. 

If  the  disease  teoainate  in  a.8nppnration  upon  one  of 
the  parotid  glands,  the  absoess  was  opened  without 
waiting  for  a. fluctuation,  which  might  never  happen}  the 
pus  being  often  here  so  viscid,  tint  after  it  was  ripe 
the  part  felt  nearly  as  hard  as  if  the  suppuratiou  bad 
not' begun. 

Almost  ttvvrj  patient,,  after  the  fever,  complained 
of  want,  of  rest,  frequently  of  a  vertigo  or  confiision 
of  the  head,  o£  a  continuation  of  the  deafness,  or  of 
other  symptoms  commonly  called  nervous.  An  ofi- 
atc  was  then-  given  at  ni^t }  and  in  the  day  some 
strengthening  medicines,  such  as  cinchona  and  ue  sul- 
phuric acid.  In  these  cases,  the  baric  was  feund  not  only 
to  be  the  best  strengthener,  but  the  sorest  ^cservative 
agaiost  a  return  of  the  dis^ue.  For  this  last  intention 
the  convalescent  was  ordered  about  three  drams  a-day 
for  six  or  seven  days  together}  and  afterwards,  if 
be  remained  longer  in  the  boepital,  some  smaller  quan- 
tity daily.  But.if  there  was  any  afpeuaiice  of  a  becr 
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Tcbvcs.  tie  fenar  from  an  loward  abscess,  tbe  case  was  treated 
*  '  accordingly.    Upon  comparing  some  of  the  remaining 

eymptoms  of  those  who  recovered,  with  the  condition 
of  the  brain  in  those  who  died  and  were  opened.  Sir 
John  Fringle  was  induced  to  think,  that  some  part  even 
of  that  sahstaoca  mi^t  suppnrate,  and  yet  the  person 
recevcr> 

SoiMtaiMa  the  jpatient  falls  into  an  iiregolar  inter- 
termitteet}  which,  if  not  of  a  hectic  nature  from  an  in- 
ternal abscMS,  maj  pnteed  from  ne^eoting  to  dear  the 
pnauK  vUe,  Fur  it  is  easy  to  conceive,  that  after  a  long 
fever  of  such  a  putrid  nature,  oflen  attended  with  lan- 
gnoT  of  the  bowels,  the  fseces  may  be  so  much  accuron- 
wed,  and  so  cwrupted,  as  to  occaalon  new  diaordera. 
In  such  cases,  after  proper  evacuation  by  a  purge,  cin- 
chona was  almost  an  in£Ulibte  remedy. 

The  Yellow  FsFxa. 

Typhus  onm  flavedine  cutis. 

Typhus  icteroides,  Sauv.  ap.  7. 
1C7  ■  i^em yZoUi  Imtut  OccidentaUs,  Warren.  Malignant 
Fever  ef  Barbadoes,  Hiilary*'  Diseases  of  Bar- 
badoes.  ^ming  on  the  Yellow  Fever  of  South 
Cardiaat  Edin.  Phys.  and  Liter.  'Essays,  vd.  ii. 
WKittrick  de  Febra  Flayi  Indiss  Ocddentalis, 
Edin.  1766. 

Descr^tion.  This  is  one  of  the  most  fatal  diseases 
to  which  the  inhabitants  of  warm  climates  are  subject, 
and  is  the  same  with  that  called,  from  one  of  its  worst 
s^ptoms,  the  black  vwnit,  which  is  so  teniyy  destruc- 
tive in  BO  me  of  the  warm  parts  of  America,  p^ticularly 
at'Cartbageoa }  and  which  of  late  has  proved  so  fatal 
ia  Philadelphia,  New  York,  and  the  British  West  In- 
dia islands,  as  described  by  DrsBu^  Chisholm,  Clet^y 
and  other  late  writers.  This,  thoo^  by  sonoe  con- 
'  sidered  as  a  new  disease,  >s  evidently  mun  the  same^coiH 
tagion  which  has  jvodosed  &tal  feven  on  maiqr  fiirmev 
oseasioaB. 

^Hie'^^rfeUotr  or  pfUrid  Ulieos  fever  has  been  in  parti- 
tular  minutely  described  hy  Dr  Hillary.  It  most  com- 
iMonly  seizes  the  patient  first  with  a  faiotness,  then 
with  a  sickness  atstomacb,  accompanied  in  general  with 
a, giddiness  of  the  bead  }  and  soon  afler  with  a  slight 
chilnesB  and  borm-,  very  rarely  with  a  rigor,  lliese 
symptoms  are  soon  followed  by  a  violent  heat  and  high 
fever,  attended  with  acute  darting  pains  in  the  head  and 
back.  A  flushing  in  the  face,  with  an  inflamed  red- 
ness and  a  bomiog  beat  in  the  eyes,  great  anxiety^  and 
oppresuoo  about  the  prtecordia,  are  the  pathognomonic 
s^ns  of  the  distemper,  espeoially  when  attended  with 
sickness  at  stomach,  violent  retchings,  and  bilious  yel- 
low vonutings,  with  frequent  sighing.  The  pulse  is 
now  generally  very  quick,  high,  soft,  «nd  seraetimes 
throbbing,  but  never  hard :  in  some  it  is  very  quick,  ' 
sofi,  low,  and  oppressed  \  the  respiration  quick,  full,  and 
MimetimM  difficult }  the  skin  very  hot,  and  sometimes 
dry,  thou^  more  fireqtieotly  moist*  Blood  taken  Crom 
the  patient,  even  at  the  very  begianiBg  of  the  ditieasc,  is 
often  of  att  exceeding  ^florid  red -colour,  without  the 
least  appearance  ef  size  \  aod  the>cra88araentum,  when 
it  has  stood  till  it  is  cold,  will  scarce  cohere,  but  fluc- 
tuates }  the  serum  is  pfkoD'^ellow. 

Biost  of  the  abovB-mentioDcd  .symptoms  continually 
increase,  and  are  much  aggnvated :  the  retdiing  and 
'veauting-beceoK  almost  inceseant  >  the  anxiety  great. 


and  sighing  ficeqnent ;  great  restlessness ;  continng]  tos^- 
sing  J  no  ease  in  any  posture }  little  sleep,  and  that  dis- 
turbed and  uneasy,  and  without  any  refreshment  to  the 
sick.  When  th^  are  fainting,  tbey  turn  yellow  about 
the  face  and  neck,  instead  of  turning  pale  )  and  as  the 
fainting  goes  off,  they  recover  their  natural  coloor. 
These  symptoms  generally  continue  till  the  third  day, 
though  sometimes  not  longer  than  the  first  or  second  \ 
in  <^hers  to  the  end  of  the  fourth :  the  fint  diowa  the 
greater  dissolution  of  the  blood,  and  the  greater  malig- 
aity  of  the  disease ;  the  last,  die  contrary  \  which  the 
improper  manner  of  treating  the  disease  swnetimes  has- 
tens sod  increases,  tie  the  propm*  method  retards.  This 
may  be  called  the  first  stadium  of  the  ditfaw,  and  gene- 
rally ends  on  the  third  day. 

Blood  taken  from  the  sick  on  the  second  or  third 
day,  is  much  more  dissolved,  the  serum  more  yellow, 
and  the  crassamentum  florid,  looee,  scarcely  cohering, 
but  undulates  like  sizy  water  when  shaken,  and  some- 
times has  dark  blackish  spots  oa  its  snrfiu»,  ^wing  a 
strong  gangmwacent  diathesis. 

About  the  third  day,  the  pulse,  which  was  quick 
md  full  before,  now  generdly  sinks  greatly,  and  be- 
comes very  low:  th«if|h  Bometinwa  it  remains  very 
quick,,  yet  in  others  it  is  not  mnc&  quicker  than  when 
the  patient  was  in  healdi,  but  is  always  low ;  the  vo- 
miting becomes  almost  incessant  if  not  so  before,  and 
the  matter  thrown  up  is  black ;  the  patient  then  be- 
comes comatose,  with  interrupted  delirium.  The  thirst 
in  some  is  very  great,  in  others  but  little }  the  pulse 
still  low  and  quick,  attended  with  ctjd  clammy  sweats, 
and  Mimetimes  with  deliquiom.  *  The  eyes,  which  were 
inflamed  and  red  before,  and  began  to  he  of  a  more 
duskisb  colour,  now  tnm  yellow ;  and  this  yellowness 
also  soon  af^er  appears  round  the  mouth,  eyes,  temples, 
and  neck,  and  in  a  short  time  diffuses  itself  all  over  the 
body.  Bat  this  yellowness  is  so  &r  from  being  always 
an  eDconraging  pnq[nostic,  as  some  would  have  it,  that 
it  most  commudy  proves  a  mcMrtal  symptom.  Some- 
times indeed,  though  seldom,  this  suffusion  of  bile  upon 
the  surface  has  proved  critical }  but  then  it  did  not 
come  on  till  the  eighth  or  ninth  day,  nor  appear  till  the 
coma  and  all  the  other  bad  symptoms  began  to  abate  \ 
and  then  in  proportion  aa  the  yellowness  increases,  aU 
the  bad  symptoms  decrease.  But  the  case  is  most  com- 
monly quite  the  reverse  }  especially  when  the  yellow- 
ness comes  soon  on :  and  then  it  ushers  in  the  moat 
fatal  symptoms  of  the  disease,  vie.  a  deep  coma,  a  low* 
vermicular,  and  iotermittiag  pulse,  great  hsemon^ages 
from  various  parts  of  the  body,  a  delirium  with  labori- 
ous and  interrupted  resjMntion,  great  anxiety,  deep 
sighing,  restlessness,  a  subsultus  tendinum,  coldness  olF 
the  extreme  parts  first,  add  then  all  over  the  body,  a 
faltering  of  tbc  speech,  tremors,  and  convulsiwis,  which 
are  soon  after  followed  by  death.  So  tliat  from  the  first 
appearance  of  the  yellowness  we  may  say  the  patient  is 
in  the  last  stage  of  the  disease,  whether  it  terminates  ia 
death  or  recoveiy. 

It  has  been  ol^rved,  -that,  tnmme  strong  sanguine 
constitutions,  when  the  patients  have  not  been  bled  to 
a  sufficient  -quantity  in  the  beginning  of  the  disease, 
the  pulse  has  continued  full,  strong,  and  rapid,  but  ne- 
ner  bard  }  the  face  flushed,  eyes  mflamed  \  the  tongue 
dry,  with  great  thirst  and  heat,  till  the,  second  or 
last-stage  of  the  fever  is  cwne  on,  when  tlic  pulse  baa  . 
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middenlj  sunk,  and  cCeatli  Boon  after  ensued.  Yet  in 
otbers,  who  seemed  to  be  of  a  plethoric  habit,  the 
tongue  has  been  moist  all  along,  ^ugh  they  have 
been  delirious  most  of  the  time,  and  the  beat  of  their 
skin  and  the  strength  and  quickness  of  their  pulse  have 
continued,  after  the  first  stage  of  the  disease  was  over, 
pretty  near  to  that  of  their  natural  state  in  health,  till 
within  a  few  hours  of  death  ;  and  when  they  have  had 
a  coma  on  them,  one  who  is  not  well  acquainted  with 
the  nature  of  this  disease  would,  from  the  pulse,  heat, 
breathing,  and  other  symptoms,  have  taken  diem  to  be 
in  a  natural  "leep;  Others,  irimi  the  pnlse  has  begun 
to  sink,  and  the  fatal  period  seemed  to  be  jnst  approach- 
ing, to  the  great  surprise  of  all  present  have  recovered 
their  senses,  sat  op  and  talked  pretty  cheerfully  for  an 
hour  or  two,  and  in  the  midst  of  this  seeming  security 
have  been  suddenly  seized  with  convulsions  which  car- 
ried them  off  immediately. 

In  the  latter  stage  of  this  fever,  the  blood  is  sot  atte- 
nuated And  dissolved,  that  we  frequently  see  it  flowing 
not  only  out  of  the  nose  and  mouth,  but  from  the 
eyes,  and  even  through  the  pores  of  the  skin ;  great 
quantities  also  of  blade,  half-baked,  or  half-mortified 
blood,  are  fircquently  voided  both  by  vomiting  and  by 
stool,  with  great  quantities  of  yellow  and  blackish  pu- 
trid bile  by  the  same  passages  ;  and  lite  urine,  which  was 
before  of  a  high  icteritious  colour,  is  now  almost  black, 
and  is  frequently  mixed  with  a  considerable  quantity 
of  half-dissolved  blood.  The  pulse,  which  was  much 
sunk  before,  now  becomes  ven'  low,  unequal,  and  in- 
termitting} the  breathing  dimcult  and  l^orious>  and 
the  anxiety  inexpressible  }  an  oppression  with  a  burn- 
ing heat  about  the  pnecordia  comes  on,'  though  the  ex- 
tremities are  cold,  and  often  covered  with  cold  clam- 
my sweats }  a  constant  delirium  &lIows }  and  then  a 
total  loss  of  the  outward  senses  as  well  as  the  judgment, 
with  livid  spots  in  many  parts  of  the  body,  especially 
abont  the  pnecordia ;  and  sometimes  gangrenes  in  other 
parts  of  the  body,  which  are  very  som  succeeded  by 
deSth. 

In  a  short  time  after  death,  the  body  appears  much 
more  full  of  livid,  large,  mortified  spots,  particularly 
about  the  prsecordia  and  hypochondres,  especially  the 
right }  which  parts  seem,  even  from  the  first  seizure,  to 
be  the  principal  seat  of  this  terrible  disease;  and,  upon 
opening  the  bodies  of  those  who  die  of  it,  we  generally 
find  the  gall-bladder  and  biliary  ducts  turgid,  Mid  filled 
with  a  putrid  blackish  bilej  and  the  liver,  stomadi, 
and  adjoining  parts,  full  of  livid  or  blackish  mor- 
tified spots }  and  the  whole  corpse  soon  putrefies 
after  d«ith,  and  can  he  kept  but  a  few  hours  above 
gronnd. 

Dr  Lind  is  of  o]nnion,  that  the  remarkable  dissoltt- 
tioD  of  the  blood,  the  violent  hteroorrhages,  black  vo- 
mit, and  the  other  symptoms  which  characterize  the 
yellpw  fever,  are  only  accidental  appearances  in  the 
common  fever  of  the  West  Indies  ;  that  they  are  to  be 
esteemed  merely  as  adventitious,  in  the  same  manner 
as  purple  spots  and  bloody  urine  are  in  the  smallpox, 
•r  as  an  hicqoug^  in  the  dysentery :  like  these  they  only 
appear  when  tK  diseue  is  attended  with  a  high  de- 
^ee  of  malignity,  and  thereftm  always  indicate  great 
d:^ngcr.  This  opinion,  he  thinks,  is  confirmed  by  an 
observation  of  Dr  Wind's,  that  in  1750  the  crew  of 
»  Dutch  ship  of  vnr  were  itigtreacd  by  the  yeUqw  fe- 
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ver,  accompanied  with  the  black  vomit  j  hot  when  the  Tj^a. 
ship  left  the  harbour,  and  changed  the  noxious  land  air  m 
for  one  more  healthy,  the  fever  continued,  but  was  not 
accompanied  with  the  black  vmnit. 

Diseases  similar  to  this  fever,  Dr  Lind  informs  us, 
may  arise  in  any  part  of  tbe  world  where  the  air  is  in- 
tensely hot  and  unwholesome  }  and  therefore  he  treats 
as  chimerical  the  notion  of  its  being  imported  fronrone 
part  of  the  world  to  another.  An  example  of  dus  hap-  ' 
pened  at  Cadiz  in  Spain,  in  the  mon^  1^  Septmber 
and  October  1764,  wh«  excessive  heat,  and  want  of 
rain  finr  some  months,  gave  rise  to  violent,  epidemic, 
bilious  disordm,  resembling  those  of  tbe  West  IndiH, 
of  which  100  persons  of^n  died  in  a  day.  At  this  time 
the  winds  blew  principally  from  the  south,  and  afler 
sunset  there  fell  an  unosuid  and  very  heavy  dew.  But 
bis  opinion  on  tliis  subject  is  liable  to  strong  objections,  ' 
And  however  the  disease  may  originate,  yet  the  late 
introduction  of  it  from  Spain,  into  the  fortress  of  Gibral- 
tar, from  which,, by  proper  attention,  it  had  been  ex* 
eluded  in  former  epidemics,  demonstrates  the  contagious 
nature  of  this  fever  beyond  all  possibility  of  doubt. 

It  has  been  a  matter  of  much  dispute,  whether  the 
yellow  fever  is  of  an  infections  nature  or  not.  Some 
time  ago  it  became  an  object  of  conaideratioa  before 
the  Right  Hon.  tbe  Lwds  Conuni&toners  of  Trade  and 
Plantations,  jAere  it  was  mrged,  among  other  reasons 
for  not  removing  the  seat  of  government  and  Justice  in 
the  island  of  .Jamaica,  from  Spanish  Town  to  Kingston, 
that  there  wa*  danger  from  Greenwich  hospital,  situat- 
ed near  Kingston,  of  an  infection  from  the  yellow  fever 
being  frequently  cwnmnnicated  to  that  town.  On  this 
affair  a  physician  was  consulted,  who  had  long  {ovctised 
IB  that  island,  and  who  gave  it  as  bis  opinion,  that  from 
tbe  yellow  fever  in  that  island  there  was  no  infection. 
This  was  tbe  opinion  not  only  of  that  gentleman,  but 
of  many  others  who  bad  an  opportunity  of  being  welt 
acquainted  with  this  fever  in  Jamaica.  But  this  o^mioa 
probably  only  arose  from  these  practitioners  having  con- 
foonded  tbe  tn-dinarj  remittent  fever  of  tbe  West  Indies, 
vHiicb  is  often  accompanied  mth  bilious  symptoms,  and 
is  from  thence  often  denominated  the  yellow  fever,  with 
the  typhus  icteroides,  a  disease  essentially  different  from 
tbe  bilious  remittent  which  often  prevails  botb  in  tbe 
West  and  East  Indies.  Dr  Lind  gives  a  remarkable 
instance  of  its  being  of  an  infectious  nature^A  gen- 
tleman dying  at  Barbadoes  of  a  yellow  fever,  bis  wear- 
ing apparel  and  linen,  packed  up  in  a  chest,  were  sent 
to  his  friends  at  Philadelphia ;  where,  upon  opening  the 
chest,  the  family  was  taken  til }  and  tbe  clothes  being 
unluckily  hung  abroad  to  be  aired,  they  presently 
fnied  the  contagion  of  the  yellow  ftver  over  tbe  vdrale 
town,  by  wbicJi  200  persons  died. 

In  the  description  of  the  same  fever  by  Dr  Lining, 
as  It  appeared  in  South  Carolina,  there  are  several  par- 
ticulars considerably  diflferent  from  that  by  Dr  Hillary. 
According  to  the  former,  people  complained  for  a  day 
or  two  before  the  attack,  of  a  headaeh,  pain  in  tbe  loins 
and  extremities,  especially  in  the  knees  and  calves  of 
the  legs,  loss  of  appetite,  debility,  and  a  spontaneous 
lassitude.  Some,  however,  were  seized  soddenly,  with- 
out any  such  previous  symptoms.  AfUr  a  chilliness 
and  horror,  with  which  this  disease  generally  invades^ 
a  fever  succeeded^  Tbe  pnUe  was  very  frequent,  till 
near  the  teimination  of  the  fever,  and  ym  generally 
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Mm.  ^uaA,  and  coaseq nMtljr  atnng :  in  Mine,  it  was- 

■  M  -'small  and  hardj.ia  otboa,  aodtmall}  ImtinaU 
thow  cases,  it  fre^ oentlj  varied  in  its  fidness  and  hard- 
ness. Towards  the  temuBation  ef  the  fever,  the  pulce 
became  smaller,  harder*  and  less  firequenU  In  some 
there  was  a  remarkable  throbbing  in  the  carotids  and 
in  the  hypochondria}  in  the  latter  of  which  it  was 
sometimes  so  great,  that  it  caused  a  constant  tremulous 
motion  of  the  abdomen.  The  heat  generally  did  not. 
exceed  102  degrees  of  Fahmheit's  thenncKneter  ^  in 
some  it  was  less ;  it  varied  frequently,  and  was  cont- 
monly  nearly  eqwU  io  all  pwrto,  the  hrat  about  the  pne- 
cordia  being  seldom  mtwe  inleose  than  in  the  extremi- 
ties when  UMse  were  kept  conred.  On  the  first  day 
of  the  disease,  some  had  DSfoant  Mtnms  of  a  sense  of 
chilliness,  thoagh  there  was  not  any  abatenseat  of  the 
faei^  In  a  few,  thm  happened  so  great  a  rSniasion  of 
the  heat  for  some  hoan,  i^n  at  the  same  time  the 
pake  was  s<^  and  less  frequent,  and  the  skin  so  moist, . 
that  one  frum  these  circumatasiceB  might  reasonably 
have  hoped  that  the  fever  would  only  prove  a  remittent 
or  intermittent.  Abont  the  end  of  the  second  day,  the 
heat  began  to  abate.  Hie  skin  was  sometunes  (tbongfa 
rarelyj  dry }  but  oftener,  and  indeed  gener^ly,  it  was 
moist,  and  disposed  to  sweat.  On  the  first  day,  the 
sweating  was  cooHMoly  psofbse  and  general ;  oa  the 
aecond  day,  it  was  more  moderate  :  but  on  both  these,., 
there  happened  freqncnt  and  short  remisstons  of  the 
sweating  ^  at  whidi  times  the  febrile  host  increased, 
and  the  patient  became  mwe  uneasy.  Ob  the  third 
day,  die  disposition  to  sweat  was  so  nmch  abated,  dmt 
the  skin -was  generaUy  dry;  only  the  fenfaead  and 
backs  of  the  hands  continued  moist.  Tbe  respiration 
was  by  no  meaiu  frsquent  or  difficult  ^  but  was  soon  ac- 
celerated by  motion,  or  the  fatigue  of  drinking  a  cop 
of  any  liquid.  The  tongue  was  mdst,  rough,  and  whitr, 
even  to  its  tip  and  edges.  On  tbe  second  day,  its 
middle  in  some  was  brown.  On  the  third  day,  the 
whiteness  and  roughness  of  the  tongne  began  to  abate. 
Tbe  thirst  in  vei^  few  was  great.  A  nausea,  vomiting, 
or  frequent  retcfatngs  to  vomit,  especially  afber  the  ex- 
hibition of  eitlMT  medicines  or  feed,  came  on  generally 
the  third  di^,  as  ths  fever  b^jan  to  lessen ;  m  rather 
as  the  folaess  of  the  pobe,  beat,  and  disposition  to  sweat, 
began  to  abate*  Some  indeed,  but  very  few,  on  the 
fint  day,  had  a  vomiting,  either  bilious  or  pfalegtnatic. 
Very  few  complained  of  anxiety  or  oppression  about  the 
praecordia  or  hypochondria,  nor  was  there  any  tension 
or  hardness  abont  the  latter.  On  the  first  day  they  ge- 
nerally doled  much,  but  were  afterwards  very  watch- 
ful. Kestlessness  and  almost  continual  jactations  came 
on  the  second  day.  A  great  despondency  attended 
tbe  sick,  and  the  strength  was  mnch  prostrated  from 
the  first  attack.  Hw  pain  in  the  head,  loins,  &c.  v£ 
irikich  they  had  com^ained  before  the  attack,  was 
mock  increased,  and  in  some  the  pain  in  the  fore-- 
head  was  very  aente  and  darting  j  bnt  those  pains 
went  generally  off  the  second  day.  The  fece  was 
fiufasd  ;  and  tbe  eyes  were  hot,  iimamed,  and  unable 
to  bear  mwh  light.  On  tbe  first  day,  many  of  them 
at  tiaaes  trtn  a  Httle  delirioos,  but  aftmrards  not 
until  tha  recess  of  the  fever.  Hie  blood  drawn  by  ve- 
ucsection- had  not  any-  inflammatory  crust;  in  warm 
wother,  it  was  florid  like  arteriid  Uood,  and  centi- 
■usd  bk  oBe-s^fe  hoasgcBieoiis-like  bius,  without  itny 
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separatum  of  th«  semm  after  it  "was  cold.  Wheh  ^^plw. 
tliere  was  any  separation,  the  oraBsaaientam  ms  of  n  *  <i  * 
very  lax  tntuie.  Xlie  stods,  after  the  first  day,  were 
ftdid,  inclined  to  a  black  colonr,  and  were  very  rarely 
bilious,  soft,  or  liquid,  excepting  when  forced  by  art } 
for  an  obstinate  costiveoess  attended  the  febrile  state. 
Tbe  urine  was  discharged  in  a  large  quantity,  was 
pale,  sometimes  limpid,  and  rarely  of  a  bi^ier  Uian  a 
Araw  colour,  except  when  the  weather  was  very  warm, 
and  then  it  was  more  saturated,  of  a  deep  colour,  and 
dittcharged  in  smaller  quantities.  It  had  a  large  cloud, 
except  when  it  was  very  pale  or  limpid  }  but  more  ge- 
nerally it  bad  a  copious  white  sediment,  even  on  the 
first  day  of  the  fever.  On  ths  second  day,  the  nrine 
continued  to  be  discharged  veiy  coptensly ;  in  some 
it  was  then  turlnd,  and  deposited  a  mine  copious  sedi- 
ment than  on  the  first  day }  this  sediment  was  some- 
times of  a  brownish  colour }  in  which  case  it  was  ge- 
nerally followed  by  bloody  urine,  either  about  the 
end  of  the  second  or  beginniag  of  the  third  day^— 
Tbe  colour  and  quantity  of  the  urine,  discharged  in 
equal  times,  were  remarkably  variable,  being  now 
limpid,  then  of  a  deeper  colour  ;  now  «lischarged  in  a. 
larger,  then  in  a  smaller  quantity ;  wbti^h  could  not  be 
ascribed  to  any  change  made  either  in  the  quantity  or-- 
quality  of  the  drink. 

Tbe  fever  accompanied  with  those .  symptoms  ter-  - 
minated  on  the  third  day,  01  generally  in  less  than  73 
Imars  from  tbe  first  attack,  not  bjr  any  assimibuion  w 
coction  and  excretioB  of  the  morbid  matter:  for  if  by< 
tbe  Utter,  there  would  have  been  some  eritical  di^ 
charge  hy  sweat,  urine,  stool,  or  otherwise,  none  of 
which  happened  \  and  if  by  the  former,  nothing  then 
would  have  remained  but  great  debility.    This  fever,  . 
however,  did  not  terminate  in  either  of  these  salutary 
ways,  excepting  in  some,  who  were  happy  enough  to  - 
have  tbe  disease  conquered  in  the  beginning  by  proper 
evacuations,  and  by  keeping  up  a  plentiful  sweat,  till 
the  total  station  of  tbe  fever,  by  proper  mild  dia- 
phoretics and  diluents.    But  in  those  who  had  not  that 
good  fortune,  ■  however  tranquil  things  might  appear, . 
yet  the  face  of  afiiairs  was  quickly  chang^ :  mr  this 
period  was  soon  sacceeded  by  the  second  MtadiNm  ;  a  ■ 
state,  though  without  any  fever,  much  more  terrible  - 
than  the  first :  the  symptoms  in  which  were  the  fidlow- 
ing.    The  pulse,  immediately  after  the  recestfof  the  fe- 
ver, was  very  little  more  frequent  than  in  boalth,  but 
hard  and  small.    However,  though  it  continued  small, 
it  became,  soon  afterwards,  slower  and  very  soft ;  and  . 
this  softness  of  the  pulse  remained  as  long  as  the  pulse 
could  be  felt.    In  many,  in  this  stage  of  the  disease^ 
tbe  pulse  gradually  subsided,  until  it  became  scarce 
perceptible  *,  and  this,  notwithstanding  all  the  means  . 
used  to  sopport  and  fill  it }  and  when  this  was  the 
case,  the  loteritious-like  suffusion,  tbe  vomiting  de-  ■ 
lirium,  restlenness,  &c  increased  to  a  great  degree. 
In  some,  the  ^ulse,  after  being  exceedingly  small  and 
scarce  perceptible,  recovered  coubiderably  its  fulness  ^ 
but  that  favourable  appearance  was  generally  of  but 
short  continuance.    Ilie  heat  did  not  exceed  the  na- 
tural animal  beat ;  and  vriien  tbe  pulse  subsided,  tbe 
skin  became  cold,  uid  the  fiue,  breast,  and  extremi- 
ties acqoired  somewhat  of  a  livid  colooc.     The  skin 
was  dry  when  the  weatbra*  was  cold,  bnt  was  moist  and 
clammy  vkm.  the  weather  was  hot,  the  respiration 
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Febrei.   Wfts  riatQiAt,  or  tiih^T  filoW.   The  tongue  «u  moirt, 
'  and  much  cleaner  than  in  the  former  stage )  its  tip  and 
edges,  as  also  the  gnms  and  lips,  were  of  a  more  florid 
ted  colour  Uian  usoaL   Vei^  few  complained  of  thirsty 
Aoagh  they  had  a  grent  desire  for  cold  Uqaors.  The 
vomiting  or  retiring  to  Tomit  increased^  and  in  soorii 
frms  so  oioBtant  that  neither  medioines  nor  dunent  of 
■nr  kind  were  retained.   Sooe  tomited  blood }  -othen 
only  vhat  was  last  ahiUted  mixed  with^hle^ ;  and 
others  again  had  iriiat  is  called  the  blade.  voOitt.  The 
retching  to  vomit  continued  a  longer  or  shorter  time 
according  to  the  state  of  the  pulse ;  for  as  that  became 
fiiUer,  and  the  heat  greater,  At  retching  to  vomit  abat- 
ed, and  i  contra,    ^thc  inquiettide  was  veiy  obstinate} 
and  when   they  dozed  their    ishimbers  were  but 
short  and  unrefreshing.    There '  were  some  who  were 
drowsy}  but  these  alwa^ Miaktid,  after  the «bortest 
lumbers,  *with  a  greiU  dejectiui  of  spirits  and -strength. 
The  jactations  or  restlessness  were  surinnting :  it  was 
frequently  scarce  possible  to  keep  -^e  patients  in  bed  ; 
thou^  at  the  same  tune,  Uiey  did  -not  complain  of 
any  anxiety  or  uneasinew}  hnt  iTadud  how  Ihby  did? 
the  reply  was,  Ffty  «Kr&   The"dehiliCy  was  iw  great, 
that,  if  the  patient  was  nused  wect  in  the  bt^,  or,  in 
some,  if  the  head  was  only  rtrised  from  the  pillow, 
while  a  cup  of  drink  was  given,  the  pulse  sdfik  imme- 
diately, and  became  sometimes  so  small,  that  !t  could 
scarce  be  felt ;  at  this  time,  they  became  cold,  as  in  a 
hompilatio,  bnt without  the  anseriue-like  akin:  their 
lips  and  ridn,  -Mp0cmlly  about  the  neck,  fnc^  and  ex- 
tremities,' ti^eUier  with  their  nails,  Mquii^d  a  livid 
colour.    The  delirium  retomed  aud  increased }  it  was 
generally  constant  in  those  wheee- pulse  "Was  small  and 
subsiding.   The  inflamiAation  bftbc  tunica;  conjnnottvn 
or  wUte  of  the  eyes  vftrenwd  modi,  hut  wiUioat 
pain.   AyeUownesBift  tfaetrhite  Vf 'tbeeyes,''if-ltdid 
not  appear  befinerin  the  fielmle  state,  beoune  now 
very  oWrvable,  and  that^icteritious  tinctwas  soon  dif- 
fused over  the'vriiole  snrface  of  the  body,  and  was  conti- 
nually acquiring  a  deeper  saSroU'like  colour.    In  some, 
indeed,  nd  yellowness  was  observable,  exceptuig  in  the 
white  of  the  eyes,  -votilm  Httle  before  death,  when  it 
increased  very  qQickly,  especially  about  the  breast  and 
neck.    There  were  many  small  8pecks,'not  raised  above 
the  skin,  which  appeared  very  thick  in  the  breast  and 
neck,  but  less  so  in  the  oxtiemides,  and  were  of  a  scal^ 
let,  purple,  or  livid  toloor.    In  women  the'  menstnm 
flowed,  and  somrtinM  excesaivdy,  though  not  at  their 
revnlar  period. 

Then  was  sncli  a'pntxid  dissolution  of  de  blood  In 
this  stadium  of  the  disease,-  that  thercwere  hecmorrfaages 
from  the  nose,  mouth,  ears,  eyes,  and  from  the  parts 
which  were  blistered  with  cantharides.  Nay,  in  the 
years  1739  and  1745,  there  Were  one  or  two  instances 
of  an  haemorrhage  from  the  skin,  without  any  a^arent 
puncture  or  loss  of  any  part  of  the  sbarf-skio. 

An  obstinate  costivenes  continued  inwnie }  in  others^ 
the  stools  were  frequent  and  loose  *  in  some  they  were 
hiack,  liquid,  large,  and  greatly  fatiguing  j  in  othbrsi 
when  thd  stools  were  moderate,  even  thou^  they  vrere 
black,  ihey  gave  great  relief}  in  others,  again,  the 
stools  nearly  resembled  tar  in  nnoothness,  tmacity,  co- 
'lonr,  ud  cwustence. 

The  urine  was  discharged  in  a  large  quantity,  in 
,^piq>ortioD  to  the  drink  retained  by  ue  patient :  it 
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was  pale  if  the  patient  was  not  yellow }  hut  iif  yelloW, 
then  it  was:  of  a  deep  saf&on-cokmr :  ■  in  either  case, ' 
it  had  a  sedimrat,  or  at  least  a  large  doad,  whi^ 
remained  at  the  bottom  of  the  glass  }  in  some,  it  was 
Toy  turbid  4  in  others  it  was  bloody  :  and  the  quan- 
tity of  blood  discbari^  with  the  urine  bore  always 
BMne  projportMn -to -dw  state  of  the  piib»}  when  that, 
became  falter,  tbe-quanti^  at  Uood.in  Ihe-urine  was 
Aminished^  'when  -the  piUse  mbiAdcd,  the  Uoody 
urine  iniavaaed,  and  even  retmned  after  it  had  f^eaaed 
soroe'dayS)  som  .af^  tfae  -^nbe  became  snaUer.  This 
stage  of  the  disease  continued  sMnetimes  seven  or  eif^t 
days  before  the  patient  diedt 

When  this  stadium  of  the  disease 'termiaated  in 
health,  it  ^as  by  a  recess  or  abatement  of  tfae  vomit- 
ing, bsemorrhages,  delirium,  inquietude,  jactations,  arid 
ictcritions-like  suffusion  of  the  skin  and  white  of  the 
eyes  ;~whil«,  at  the  sam«  time,  the.  pulse  became  fuller, 
and  the  ^tieht  gaiDed'Sfteagth,'  but- very  slowly.  But 
when  it  terminated  in  death,  -those  symptoms  not  only 
centinned,  hut  sooier  w  later  increased  in  violence,  aiul 
were  -  sncoeeded  -with  ■  the  fitllcrwing, '  vriiich  may  be 
termed  the  tiiikd  Hadatm  of  die  disease,  which  quicUy 
ended  in  death.  -The  pulse,-  though  soft,  became  ex- 
ceedingly small  ahd '  unequal  j  the  extremities  grew 
cdd,  ckuntny,  and 'livid-j- the- face  and  lips,  in  some, 
were  flushe/)' Sta  - others, '4hey  were  ^  a  livid  colour } 
the 'livid  specks  increased  so  &st,  that  in  some  the  whole 
breast  and  neck  appeared  livid }  the  heart  palpitated 
strongly  j  thfe  heat  ahout  •  the  prsecordia  increased 
much ;  the  respiration  became  dMficnlt,  with  frequent 
sl^ng}  the  patibnt  now  tfceame  anxious,  and  ex- 
tremely restless  ^  the  sweat  flowed  Irom  the  face,  neck, 
and  breast  V'UtNid  flowtd  from  -the  mouth,  or  nose, 
or  ears,  and  in  some 'firam  all  those  parts  at  once}  the 
deriutkiMi  became  difficult)  the  taccoo^  and  sub- 
sutus  tendinum  came  on,  and  were  frequent ;  the  pa- 
tients trifled  -with  their  fingers,  and  picked  the  napa  of 
the  bedclothes }  they  grew  Comatose,  sr  were  cmstaatly 
delirious.  In  this  terribk  state,  some  continued  ririit, 
ten  or  twelve  -hoUrs  before  they  died,  even  afW  they 
had  been  so  long  speechless,  and  without  any  percep- 
tible pulaation  of  the^arteries  at  the  wrists;  whereas,  in 
all  other  scute  diseases,  after  the  pulse  in  the  wrists 
cea&es,  ^eath  follows  almost  immediately.  When  the 
disease  was  very  acute,  violent  convulsions  seized  the 
unha^y  patient,  and  quickly  brought  this  stadium  to 
ita  fatal  end.  After  death,  the  Kvtd  blotidies  increMed 
&st,  e^eciaBy  about  the  face,  breast,  smd  neck,  and 
tiie  patTefiu:tioA  h^an  very  early,  of  rather  increased 
venr  quicklyi 

Sudi'Was  the  ptonriss^f  this  terrible  £sease  tfamurii  - 
its  sevehd  stadia.  But  in  hot '  weather,  and  when  the 
symptoms  in  the  first  sti^  were  very  violent,  it  passed 
through  those  stages  with  such  precipitation  that  there 
was  but  little  opportunity  of  distinguishing  its  different 
stadia,  the  whole  tragedy  having  been  finished  in  less 
than  48  hours.  It  was  remarkable,  that,  i.The  in- 
fection wte  increased  by  warm  and  lessened  cdd 
weather.  3.  The  symptoms  in  the  several  stadia  wero 
more  or  less  violent  according  to  the  heat  or  caolBesS' 
of  the  weather.  In  hot  dan,  the  symptams  were  not 
only  mora  violent,  "but  in  those  «4m  seemed  in  mode- 
rate weather  to  be  on  the  recovery,  or  at  least  in  no 
danger,  Uie  symptoms  were  all  so  gr^ly  hd^tened. 
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^  Febfw.  when  tlie  veatBev  grew  coBuderaUy  wanKr,  as  f»- 
*'"^'^^qo«tly  to  become  Utal.  In  oool  dajs,  the  symptfrns 
were  not  only  milder,  bnt  muy  who  ware  apyamtly 
in  great  danger  in  bet  days  were  saTed  £com  the  very 
jaws  «f  death  by  the  weather  becoming  hap]uly  cooler. 
3.  The  disease  was  generally  moie  fiUiU  to  those  who 
.MT  in  small  chambers  not  coaventently  situated  for  the 
aonisnon  of  fresh  air^  to  those  of  an  athletic  and  full 
habit,  to  strangen  wbo  Were  natiTes  of  a  cold  climate, 
to  those  1H10  hM  the  greatest  dread  of  it,  and  to  those 
«dto  before  the  attack  of  the  disease  bad  overheated 
tbcnnKlves  by  exercise  io  tbe  jun,  or  by  excessive  drink- 
ing of  strong  liquors  }  either  of  which  indeed  seemed 
to  render  the  body  more  susceptible  of  the  infection. 
Lastly,  The  disease  proved  most  certainly  iatal  to  vak- 
tndtnanww,  or  to  th«e  who  had  been  weakened  by  any 
inrevions  dbease. 

Ctwarf  and  persona  subject  to,  this  disease.  Tbe 
yeUow  fever  attacks  principally  Eujopeans,  especially 
those  who  have  but  lately  arrived  io  tbe  hot-  climates. 
Negieea  are  entirely  exempt  frmn  it,  tbongh  tbe  mu- 
lattoes  and  tawnice.are  as^  liable  to  be  seized  with  it  as 
the  whites  themselves.  The  cause  of  the  disease  seems 
to  be  a  particular  kind  of  wmtagionj  but  Br  land 
seems  to  be  of  opinion,  that  i  tbe  immediate  cause  of 
tbe  symptoms  is  a  disposition  in  the  glatisous  part  of 
the  blood  to  separate  frombtbe.  others,  and  to  become 
putrescent.  In  some  persons  vho  bave  been  bled  in  the 
yellow  fever,  the  Uood  his  ^  been  observed-  very  vis- 
cid;  tbe  crMsaroeatvm  covered  with  a  yellow,  gluten 
half  an  inch  in  diickaeas,  and  impoietrablo  to  the  £»• 
^  ankss  cot  by  the  nail )  the  sernm  being  at  the  same 
tmw  of  the  conustence  o£  alhin  ^mp*  aod  of  ta^deep 
yellow  tinet.  Thb  serum,  tasted  ^tter,  and-  resemhled 
a  composition  of  soot.  Tbe  appearances  on  disseo- 
tioo,  with  bis  condusions  frwn  tbem,  wa  shall  give  in 
his  own  words  :  "  In  a  man  wbo  died  on  tbe  eleventb 
day  of  a  yellow  lever,  whose  body  emitted  no  .bad 
smell  36  ;hQan  after  death,  and  was  still  jellow,  I 
found  idl  the  bowels  of  thc' i^>donien  sound ;  -the  liver 
and;  spleen  were  remarkably  so ;  as  also  tfae  stomach 
and  intestines.  There  was  no  suffusiim  ef.the  bile  ei- 
ther in  the  intestines  oT'  stMoach.  Tbe  gall-bladder, 
of  tbe  natural  size,  contained  ;tb»  usual  quantity  .of 
biki  somewhat  thither  than  comnKHi,  and  .grumooa 

(B). 

Upon^examiniog  further,  this  disease  was  found 
to  have  lain  wholly  on  the  left  side,  where,  witbin  tbe 
breast,  was  found  near  a  quart-  of  yellowish  water,  in 
which  were  many  large  flakes  of  yellowish  gluten,  ap- 
pearing, by  comparison,  precisely  the  same  with  the 
thick  pellicle  which  had  covered  the  blood  taken  from 
his  arm.  Hiese  flakes  bore  in  several  places  a  resem- 
blance to  a .  membrsjiCHis-  substance  beginning  to  be 
converted  into  a  purulent  jelly.  The  pleiva,  both  on 
its  inside  and  ontside,  as  also  its  centnuation,  the  in- 
vesting membrane  of  the  lungs,  were  cov^d  with 
cakes  of  this  gluten,  hanging  in  some  places  loosely,  in 
Qtbecs  adhozing  mffis.Btnngly  :  .iuid  .all.iA;diffiBrent 
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states  of  yellow  or  purulent  cormptiea*-  Tberighic*'  l^iphei. 
vity  of  the  breast,  and  all  the  other  puts  of  his  body,^*  ■  w  ' 
were  found  entirely  free  from  disease. 

**  His  ounpUints  had  been  chiefly  in  his  breast ;  and 
a  small  quantity  of  Uood  taken  £r«n  him  two  days  be- 
fore his  death,  was  covered  with  an  impenetrable,  yel- 
low, thick  gluten  }  tbe  red  purtiw  below  it  being  quite 
loose. 

"  In  those  frvers,  I  have  also  seen  (says  Dr  Liod-) 
tbe  disease  entirely  c<mfined  to  the  heart  and  pericar- 
dium. In  one  whio  died  on  the  tenth  day  of  the  fever, 
without  having  been  yellow,  a  quantity  of  pus  and  pu- 
rulent crusts  was  found  mixed  with  the  water  of  the 
perioar^om.  The  heart  in  diflereot  places  was  exco- 
riated }  and,  together  with  the  inside  of  the  pericar- 
dium, was  liwKlwith  a  thidc  membranous  cake,  similar 
te  that  already  mentiwied  en  the  Inngs  and  pleura.  In 
some  places  tlus  cake  had  a  purulent,  in  others  a  gela^ 
tinous  appearance,  exactly,  resembling  tbe  cw^oltmi  of 
the  blood.  His  complaints  had  been,  a  great  egres- 
sion on  tfae  breast,  and  an  extreme  difficulty  of  bieathr 
ing.  In  a  third  peieon,  who  died  on  the  thirteenth 
day-of  the  fever,  above  two  quarts  of  pus  and  purulent 
j^lly  were  found  in  the  cavity -of  tbe  belly.  The  source 
ef  such  an  extrawdinary  quantity  of  matter  was  not 
from  any  preceding  inflammation,  nor  any  imposthume, 
-that  we  could  discovec  v  but.from  innumerable  ulcera-  ^f. 
tions  on  tbe  surface  of  the  intestines,  omentum,  mesei^  ' 
tcry,  and  rperitooBum.^  Neither  did  those  ulcerationB 
(or  excoriationSy  aa-  they,  rather  appeared  in  several . 
pfaMea)  seemUoJw  tbe  primary  fountains  of  the  matter, 
hut  to  have  been  occasioned  by  its  acrimony. 

**  This  purulent  appearance  seems  to  arise  merely 
from  an  extravasatiwi  of  <Hie  of  the  component  parts  of 
the  blood,  the  gluten  or  fibrine  as  it  is  now  called. 
Blood  taken  from  persons  in  a  fevei*,  and  frequently 
even  fsom  persons-in  perfect  health,  after  standing  in  a 
clean*  vessel  for  a  short  time,  commraily  separates  into 
three  distinct  portions  }  viz.  the  serum,  or  water  of  the 
blood,  the  red  concreted  mass,  and  a  viscid  pellicle 
termed  the  «Kse,  which  spreads  itself  on  tbe  top  of  the 
red  concretion^  Some  time  ago,  when  making  expe>- 
rimeuts  with  tbe  blood  taken  from  persons  in  the  scurvy> 
X  was  snifrised  to  fikid  it  ofken  covered  with  that  sixy 
crust,  lliis  indnced  me  to  extend  mj  experiments 
to  large  quantities  of  blood  from  different  subjects, 
which  I  had  opportunities  of  inspecting  at  Mce  u  so  - 
large  an  hospital.  For  this  purpose  I  one  morning 
ordered  ten  patients  in  the  sciirvy  to  be  bled,.taking 
two  ounces  from  each.  A  larger  quantity  was  takeui 
for  its  inspection,  from  two  men.  in.  health.  That  day 
I  had  occasion  to  prescribe  bleeding  to  a  woman  in 
labour,  two  bours-befbre  her  delivery  y  to  a  girl  of  six- 
teen years  of  afHiated  with  a  lunacy  proceeding 
from  the  chlorosis}  to  three  patients  in  the  rheumatism  j 
and  to  a  .person -Ubouring  .under  u  obstruction  of  the 
liver. 

"  From  a  nice  comparison,  and  an  examination  of 
the  bhiod  in  these  caso,  I  found  in  gepeia^  that  the 
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(-B-)  la  others  who  died  in  this  yellow  state,  tbe  bile  in  tfae  gall-bladder  was  found  of  a  thick  ropy  consistence 
like  pitch,  bnt  the  liver  never  appeared  in  tbe  least  a^ted.  Dr  Lind  at  first  in  sevual  bodies  opened  tbe  head 
•nly;  but  afUrwards  judged  that  all  the  cavities  ought  to  be  iaspeetcd. . 
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Fehret.  more  size  tliere  was  on  the  top^  and  the''thicker  and 
more  viscid  this  white  pellicle  showed  itself,  the  con- 
cretion helow  it  was  of  u  more  loose  cdierence.  This 
WW  not  sp  obserrable  when  onlj  some  digfat  white 
atretka  appeured  on  the  tof.  But  when  mum  size  had 
separated  itself,  the  red  mass  hecame  very  aoft  at  the 
bottom  of  the  vessel,  and  less  compact  in  its  difl^oit 
parts,  in  proportion  to  their  distance  from  the  surfiMt, 

■*  towards  which  this  whitish  portion  had  asoended. 

**  From  this  and  from  other  experiments  it  appears, 
that  thia  crust  or  pellicle  is  the  natural  gluten,  which  be- 
comcs  strongly  disposed,  in  certain  circnmstaaces  and 
diseases,  to  sepahite  itself.  And  wheras  the  serum  and 
red  concretion  are  easily  incorporated  tog^faer,  it  wiU 
be  found,  that  this  glue,  afiter  its  separation,  becoaoeB 
immiscible  with  either.  We  have,  by  gentle  drying, 
converted  it  into  a  perfectly  tough  elastic  membraoe  ; 
and,  by  the  means  of  a  snnll  portion  of  the  red  mass 
being  left  adhering  to  it,  Into  a  sabstanoe  nsemhling 
musoilar  flesh  ;  and  it  u  capaUe  of  andargoiBg  rarions 
changes  into  corruption,  in  the  same  manner  aa  either 
of  these. 

**  Now,  I  can  see  no  reason  why  this  gloten,  in  its 
morbid  state,  may  not  separate  itself  from  the  circntat- 
ing  blood,  and  be  deposited  in  the  cavities  of  the  body, 
as  readily  as  the  serum  does  in  dropsies ;  the  former 
having  alwaf^  a  less  disposition  than  the  Utter  to  incor- 
porate with  the  mass. 

**  In  dissecting  persons  who  died  of  fevers  in  Lon- 
don and  Minorca,  and  where  no  infection  was  suspect- 
ed, appearances  sinular  to  these  have  also  ^en  under 
the  inspection  of  those  accurate  anatomists  Dzs  Hunter 
and  Cl^hom.  Hence  it  may  be  pvsnmed  Terr  diffi- 
cult to  distingnish  fevers  that  are  produced  by  infection, 
from  some  others.  I  cannot,  however,  be  induced  to 
think,  as  those  gentlemen  seem  to  do,  that  these  pre- 
ternatural substances  which  were  ibund  in  the  cavities 
of  the  body  are  the  consequence,  bat  rather  that  they 
are  the  -cause,  of  the  inflammation  and  excoriations.  1 
believe  these  substances  to  be  at  first  diseased  extrava- 
sated  gluten,  and  conjecture  their  diflerent  states 
greatly  to  depend  upon  the  different  times  at  wbich 
they  were  deposited. 

**  I  have  remarked,  in  a  variety  of  dead  bodies, 
three  difierentkindsof  extravasation;  these  occurred  in 
such  as  had  died  of  the  scurvy,  of  ctmanmption,  and  of 
fevers.  In  the  fermer  of  those  diseases,  red  coagulrted 
blood  is  found  extravasated  in  almost  all  parts  of  the 
body,  not  only  into  the  tela  cellulosa,  but  into  die  bel- 
lies of  the  muscles,  particularly  of  the  legs  and  thi^s, 
which  often  become  quite  stuffed  and  even  distorted 
with  large  cromous  masses.  The  iotestioes  and  mesen- 
tery are  often  spotted  also  with  extravasated  blood  $  and 
I  have  seen  large  eccbymoses  on  the  stomach.  Those 
appearances  at  first  sight  resembled  so  many  distinct 
nHutifications  ;  and  by  this  appearmice  amne  anatomists 
have  been  deceived ;  but,  upon  a  nice  examination,  Uie 
texture  of  tlie  parts  la  fennd  to  be  aoiind  and  firm. 
T^ere  ia  likewise,  in  that  disease,  aometiniea  an  extru' 
vasation  of  water,  chiefly  collected  in  the  tela  ceUn- 
losa. 

"  But  as,  in  the  limbs  of  scorbntic  persons,  it  is  ex- 
tremely difficult  to  make  a  good  dissection  by  reason  of 
such  quantities  of  extravasated  blood  that  eveiywlme 
•bstmct  the  tqierator ;  ao,  on  the  contnoy,  the  lower 
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extremitiefl  of  those  who  have  died  coosnnptive,  with  TypUns. 
swelled  legs,  are,  of  all  subjects,  in  the  bott  state  to  y 
afford  a  satisfactw^  view  of  the  mosdes.  Tht  wa- 
ter encloaed  in  their  legs  having  inaimatod  itadf,  by 
pas^g  tlw  tela  eaUnlosa,  into  the  spaces  betweeii  the 
mosdes,  the  raoseles  are  easily  slanted  from  eadk 
other;  aod'dwir  sevenl  origina  and  inacrticms  may  be 
distiaetly  traced  by  means  <a  their  having  been  cleansed 
and  wauied  by  the  water  in  the  investing  celloUr  mem- 
brane. Thus  there  are  extravasations  of  three  sorts ; 
viz.  First,  The  grumous  mass  in  the-scurvy ;  and  this 
I  have  often  remarked  where  no  serum  was  observed. 
Secondly,  The  semm  alone  in  aoasarcous  swellings* 
The  third  and  last  is  what  was  taken  notioe  of  in  those 
iriio  died  of  ftvera,  being  the  glnten  of  the  Uood,  ac- 
companied &a  the  moat  part  with  some  anum;  bodi  oi 
them  altogether  confined  to  the  large  cavities  (tf  tbe 
body. 

**  I  conjeetore,  that  in  those  fevera  Uiere  ia  always 
an  ttloeroua  or  punilait  diapontion  in  the  blood  :  and 
that  tbe  ghitm  is  gre»tly  diaeaaed.  I  have  firequeiUly 
seen  it  hare  a  true  purulent  appearance  soon  after  it  was 
drawn  off,  when  the  patient  seemed  not  tcry  ill. 

"  And  I  further  conjeeture,  that  tbe  mischief  oftea 
lies  within  the  lueast ;  aS  also  that  the  great  benefit 
derived  from  the  very  early  application  of  blisters,  in  a 
mat  measure  flows  from  so  many  ulcerations  and  vents 
being  timely  provided  for  the  free  discharge  of  thooB 
-purulent  and  tainted  particles  from  the  body. 

**  If  an  infection  depends,  aa  many  ham  imagined, 
OB  the  admission  of  certain  foreign  particles  into  th« 
blood,  thia  g^tot  seems  to  be  primartly  aflected  by  it ; 
uid  a  diachuge  of  thia,  by  wwAing  tuae  particles  oat 
of  tbe  body,  tenda  in  a  great  nKasure  to  remove  thrt 
dise^. 

"  It  is  an  observation  of  the  best  practical  writers, 
that  issues  and  setons  are  most  excellent  preserva- 
tives against  receiving  an  infection,  even  tint  of  the 
plague  itself.  And  indeed  a  suppuration  and  plentiful 
discharge  from  a  propn  ulcer,  whedier  produced  by 
nature  or  by  art,  seems  to  open  a  channel  tbe  best  ap- 
propriated for  an  exit  out  of  the  body  to  soqie  of  thfl 
most  malignant  pmsms.  Thus  the  most  fkvourable 
crisis  in  the  plague,  and  in  most  peatileutial  fever«,  hap- 
pens when  nature  oxnitea  tumon  kindly  sonoratin^ 
in  the  grwn  or  armpits,  by  whose  beneficial  and  plenti- 
ful discbarge  the  deadly  ptMon  is  expelled  froni  ths 
constitution. 

"  I  have  observed  it  to  be  amongst  the  mdbt  certain 
characteristics  of  the  worst  fevers,  that  the  blisters  ei- 
ther do  not  rise  and  fill,  or.disdiarge  such  yellow, 
greenish,  fetid,  and  hi^ly  offensive  stun,  that  even  ex- 
pcrieAoed  nurses  could  give  a  pretty  certain  coojec- 
tare  from  the  blisters  of  the  different  degrees  of  ma- 
lignity in  the  fever.  IVe  have  more  dian  once  endea- 
voured to  conceal  the  had  state'  of  aome  patients  in  the 
hosintal ;  hot  a  diacovny  was  always  made  tiS  their 
condition  in  the  wasbhonse,  fna  tbe  linen  sent  titers 
BtMued  vrith  the  dischargea  fitm  the  .hliit«ed  parts. 
And  indeed  a  c^ful  inspection  of  the  state  and  dis- 
charge from  the  blisters,  together  with  their  effects, 
furnishes  us,  in  those  diseases,  with  8<Hne  of  the  most 
certain  diagnostics  of  their  natutC,  and  prognosties  of 
their  event." 

Frognom.  This  distemper,  where  it  attacks  wtth 
•  •  Tiolpncey 
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.  ^gfafe«-  ^  violence,  is  generally  fatal ;  flie  prognosis  therefore 
•  must  be  commonly  unfavouratile,  and  always  uncertain  j 
neither  can  any  thing  more  be  said  on  this  subject,  than 
that  an  abatement  of  the  symptoiQs  already  enomera- 
ted  affords  a  favourable  prognostic,  and  tux  increase  of 
'them  the  contrary. 

'  Cure,  The  cure  of  this  terrible  disease,  according  to 
'Dr  Hilarr,  is  very  easy  and  simple.  '  His  indications 
are,  i.  To  moderate  tbe  too  great  and  rapid  motion  of 
.  tbe  fluids,  and  abate  the  too  great  heat  and  violence  of 
the  fever  in  the  two  first  days  of  tbe  disease,  as  much 
and  as  safely  as  we  can.  2.  To  evacuate  and  carry  out 
'~of  the  body  as  much  of  the  putrid  bile  and  otlier  hu- 
mours, and  as  expeditiously  and  safety  as  posslhlr.  3.  To 
■put  a  stop  to  the  putrescent  disposition  of  tbe  fluids,  and 
to  prevent  the  gangrenes  from  coniing  on,  by  suitable 
'antiseptics. 

The  first  indication  is  answered  by  bleeding,  which, 
"in  the  first  stage  of  this  fever,  is  aomcttmes  absolutely 
■  necessary  in  some  degree :  tbe  quantity  to  be  taken 
-away  must  be  determined  by  the  age  and  strength  of 
'<lie  patients,  the  degree  of  plethora,  fulness  of  the 
^ulsr,  &c.  When  called  at  the  beginning,  he  orders 
12,  14,  16,  18,  or  20  ounces  of  blood  to-be  taken 
away  on  tbe  first  or  second  day }  and  if  the  patient^s 
pulse  rise  after  the  first  bleeding,  or  if  the  fever  still 
continue  high  and  the  pulse  full,  he  repeats  the  bleed* 
ing  once  on  the  days  above  mentioned.  But  bleeding 
a  third  time  is  seldom  or  never  required  ;  neither  is 
bleeding  on  the  third  day  almost  ever  necessary  j  and 
when  it  is  performed  on  that  day,  it  ought  to  -be  done 
'With  the 'j^reatest'Caution  and  judgment:  neither  should 
■a  vein  be  opened  after  tbe  third  day  in  this  fever,  unless 
soma  Tery  extraordinary  symptoms  and  circumstances 
require  it}  which  seldom  or  never  happen,  ^n  that 
day,  indeed,  the  pulse  generally  sinks,  and  the  blood 
is  in  such  a  dissolved  state,  that  bleeding  must  be  ac- 
•counted  highly  pernicious.  'Nevertheless,  it  is  indis- 
pensably necessai"y  in  the  beginning  of  the  distemper  ; 
and  if  omitted  at  that  time,  the  violent  heat  and  mo- 
tion 6f  the  blood '  increase  tlie  putrescence  of  the  hu- 
mours to  such  a  degree  as  to  'bring  on  fata)  conse- 
quences much  sooner  than  would  otherwise  have  hap- 
pened. If  blood-letting  be  thus  advised  by  Dr  Hila^, 
it  has  been  still  more  strongly  recommended  by  Or 
Rush,  who,~in  his  first  ptiblication  on  the  subject  of  the 
dreadful  yellow  fever  which  proved  so  fatal  at  I%ila- 
delphia,  wprescnted  it  as  an  almost  infallible  remedy 
for  the  disease.  But  the  observations  and  experience  of 
others  have  by  no  means  confirmed  the  practice  which 
lie  recommended. 

After  bleeding,  we  eomc  to  the  second  indication 
of  cure,  namely,  to  evacuate  as  much  of  the  bilious 
and  putrid  humours  as  soon  and  as  safely  as  we  can. 
The  great  irritation  of  the  stomach,  by  the  putrid  bi- 
lious humours  constantly  attending  this  fever,  with 
aljnost  continual  retchings  and  violent  vomitings,  seem 
to  indicate  the  giving  of  an  emetic  :  hut  tbe  stomach 
is  always  observed  to  be  so  violently  stimulated  and  ir- 
ritated, and  most  commonly  inflamed,  by  the'  acrimony 
«f  the  putrescent  bile,  that  any  emetic,  even  the  most 
mild  and  gentle,  ^yen  in  tiie  smallest  dose,  brings  on 
an  incessant  vomitmg,  "which  continues  in  spite  of  all 
remedies,  .till  a  mortification  and  death  ensue.  Instead 
of  this,  it  is  proper  to  give  large  draaefats  of  warm 
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water,  which,  without  anv  additional  stimulus  to  the 
stomach,  evacuates  Its  acrid  and  putrid  contents,  com- 
monly with  great  relief  to  tlie  patient :  the  warm  water 
also  acts  as  an  emollient  fotns  to  tbe  inflamed  coats  of 
the  stomach',  and  thus  abates  the  inflammation,  and 
prevents  gangrene  and  nmrtification  from  coming  on. 

After  the  patient  lias  by  (His  means  vomited  seven  or 
eight  times)  or  oflener,  and  discharged  a  great  quantity 
of  yellow  and  blackish  bilious  matter,  a  grain  or  a  grain 
and  a  half  of  thebaic  extract  is  given,  in  order  to  pro- 
cure some  respite  from  the  violent  retching,  vomiting, 
and  ttnxiety.  The  person  is  desired  to  take  nothing  in- 
to his  stomach  for  two  hours  after  this,  \iy  which  means 
it  is  seldom  or  never  rejected  ^  and  thus  all  the  symp* 
toms  are  con<iiderably  abated,  the  retching  and  vomit- 
ing either  totallv  cease  or  are  very  much  lessened,  so 
that  mi-dlcines  may  'now  be  exhibited  which  the  sto- 
mach would  not  have  retained  before.  .  These  are  cool  ■ 
ingacid  juleps,  or  other  antiseptic  remedies;  but  neither 
-nitre  nor  any  ofits  preparations  will  commonly  be  found 
to  stay  on  the  stomach,  nor,  according  to  Dr  Hilary,  are 
(he  nitrous  medicines,  or  even  tbe  common  antiemetic 
draughts,  proper  to  be  given  in  this  disease,  even  thon;^ 
they  should  agree  with  the  stomachf  on  acconnt  of  their 
attenuating  property. 

If  the  patient  has  not  a  stool  or  two  aAcr  di-Inklng 
the  warm  water  and  vomiting,  it  is  necessary  to  give  a 
gentle  purging  clyster  ;  and  when  six  or  eight  houi-;* 
Test  have  been  obtained,  a  gentle  antiphlogistic  and  an- 
tiseptic purge,  'in  order  to  evacoate  by  stool  as  much  of 
the  bilious  matter  as  we  possibly  can.  Or  if  the  pa- 
tient has  a  purging  before,  -which  sometimes  tliougti 
very  rarely  happens,  a  dose  of  toasted  riiubarh  is  gi^'en, 
and  an  antiseptic  anodyne  after  it  Itas  operate<1,  to  abate 
and  check  the  too  great  poi|;ing,  but  not  to  stop  it,  as 
this  cvacoation  has  been  always  obser^xd  to  be  of  ser- 
vice, provided  it  be  not  very  violent. 

After  tbis  indication  Is  completely  answered,  the  next 
is  to  exhibit  sach  proper  antiseptic  medicines  ns  may 
stop  the  putrescent  disposition  of  the  fluids.  Here  tbe 
cinchona  would  seem  to  be  the  most  proper  rcmedv  ; 
but  unlackily  the  stomachs  of  Uie  patients  in  this  dis- 
-ease  are  so  much  irritated,  and  so  apt  to  reject  every 
thing,  that  it  cannot  he  retained  in  any  form  whatever. 
In  this  case  Dr  Pcrclval  recommends  columbo  root,  ihi; 
infusion  of  which  is  fpond  to 'be  a  .powerful  antiemetic 
and  antiputreseent  medicine,  and  might  perhaps  so  far 
alter  the  state  of  the  stomach  as  to  make  it  hear  the 
baric.  Dt  Hilary,  however,  who  was  ignorant  of  the 
virtues  of  columbo,  substituted  the  radix  »erpattarite 
yirginiatue  with  success.  A  sli^t  infusion  of  this  root 
not  only  sat  easily  on  the  stomach  of  the  patients,  but 
moderately  raised  the  pulse  and  fever,  both  of  which 
are  now  too  low.  I1ic  following  receipt  was  found  tbe  ~ 
most  agreeable  and  efficacious : 

]^  Bad.  serpent.  Virginian.  3ij. 

Croc.  Ang.  3ss.  M.  et  infunde  rase  clauso  in  aq. 
bul.  q.  pCT  honun  unam  ut  col.  jfvj.  Adde  aq. 
menth.  simp.  Jij.  Vin.  Maderiens.  jiv.  Syr.  croc, 
vel  syr.,^  mecon.  3i.  £lix.  vitriol,  acid.  q.  s.  ad 
grat.  acid.  sap.  £xhibe  eochlearia  doo  vel  tria  sin- 
gulis boris  vel  bihoria,  vel  seepius  pro  re  nata. 

By  the  nse  of  this  medicine,  and  aoft  light  nourish- 
ment taken  in  small  quantities,  thepiilse  is  usually  kept 
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up  uaA  tlic  distemper  goes  ofT.  But  if,  after  taking 
tlus  z  little  ^hile,  we  find  tliat  the  pulse  does  not  rjite, 
but  on  tlie  contrary  that  a  coldness  of  the  extreme  parts 
conies  on,  the  medicines  must  be  rtiade  more  warming, 
by  increasing  the  quantity  of  the  snakeroot  and  safiTro)!, 
or  by  adding  vr'num  croceum,  confectio  cardiaca,  or.  the 
like,  but  not  by  the  use  of  volatile  spirits  and  salts, 
which  hurt  by  their  stimulating  and  dissolving  qualities. 
Blisters  Dr  Hilary  reprobates  in  the  strongest  tei-ms, 
and  af&rms  that  he  has  seen  the  place  where  a  blister 
was  applied  turned  perfectly  black  and  sphacelated  \  so 
that  if  the  spine  and  end  of  the  ribs  had  not  hindered, 
a  lai^e  square  passage  would  have  been  opened  into  the 
cavit^r  of  the  thorax,  had  the  patient  lived  a  fisw  hours 
after  it. 

Af  the  same  time  that  the  strength  of  the  patient  is 
kept  up  by  the  medicines  above  mentioned,  or  by 
other?  similar,  be  gave  repeated  gentle  purgatives  every 
second  or  third  day,  and  sometimes,  when  the  symp- 
toms were  very  urgent,  every  day,  for  four  or  five  days 
successively.  But  if  proper  methods  be  taken  in  the 
beginning  of  the  disease,  it  is  seldom  that  such  a  repe- 
tition of  purging  is  necessary. 

Dr  Hilary's  plan  of  treating  the  yellow  fever,  is,  in 
onr  opinion,  as  judicious  as  any  that  has  yet  been  pro- 
posed. -Bat,  among  the  late  imters,  some  have  re- 
commended mercury,  particularly  under  the  form  of 
caloinel,  as  the  most  efficacious  remedy  which  can  be 
employed.  In  some  cases  it  has  certainly  been  given 
to  an  almost  incredible  extent,  in  a  ver^  short  time, 
without  exciting  either  purging  or  salivation.  And  it 
cannot  be  denied,  that  patients  have  not  lu&equently 
recovered  under  tlie  use  of  it.  But  calomel  can  no 
more  be  reckoned  an  Infallible  remedy  for  this  disease 
than  blood-letting. 

Since  the  introduction  of  cold  affusion.  In  the  cure 
of  typhus  fevers,  by  Dr  Currle,  It  has  been  imagined  by 
some,  that  tins  practice  wonid  afford  a  very  emcacious 
remedy  in  the  typhus  ictcroides,  as  well  as  in  the  typhus 
mitior.  But  experience  has  not  yet  confirmed  the  uti? 
lity  of  this  practice. 

Some  have  suggested  the  internal  use  the  oxyge- 
nated muriatic  acid,  properly  diluted,  as  an  article 
from  n'hich  great  bent  At  may  be  expected  in  the  yel- 
low fever.  This  jn-actice  deserves,  we  think,  a  fair 
trial :  but  the  utility  of  it  stUl  remains  to  be  determin- 
ed by  experience. 

To  the  genus  of  typhus  also  belong  all  those  fevers 
attended  with  ver^  profuse  and  debilitating  sweats,  and 
which  have  sometimee,  not  without  good  reason,  been 
accounted  plagues  \  such  as  the  English  sweating-sick- 
ness, Miliaris.sudabH'ia,  Siauv.  sp.  5.  Ephemera  suda- 
toria, Sauv.  sp.  7.  Ejdiemcra  Britanuica,  Catus  de 
nji/itm.  Bn'tan. 

Gewus  VI.  SYN0CHU8. 

Synochus,  Sauv.  gen.  8x.  Lin.  13. 

Lenta,  Ltn.  14, 

Phrenltis,  Vog.  1 8. 

Febrls  continua  putrlda,  Boerh.  730. 

This  is  a  contagious  distemper,  being  a  complication 
of  a  synocha  and  typhus  ;  for  the  description  and  cure 
of  which,  we  must  of  consequence  refer  to  what  hath 
been  iklruidy  said  cooceming  these  diseases. 
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The  Heciic  Fever.  Hectiea. 
Hectica,  Sauv.  gen.  83.  Lin,  24.  Vog*  Bo.  <S^g.  684.  ^^9 

This  disease  is  reckoned  by  Dr  Cullen  to  be  merely 
symptomatic  }  as  Indeed  seems  very  probable,  since  it 
generally  accompanies  absorption  of  pus  into  the 
blood  from  internal  suppuraticms,  or  indeed  fiwn  such 
as  are  external,  provided  tliey  be  very  large  or  of  a 
bad  kind. 

Descn'ptton.  The  best,  perhaps  the  only  proper,  de- 
scription of  this  disorder  we  have  is  that  by  Dr  Heber- 
den.  According  to  him,  the  appearance  of  the  hectic 
fever  is  not  unlike  that  of  the  genuine  intermittent} 
from  which,  however,  the  disease  is  very  different  in 
its  nature,  while  at  tlie  same  time  It  Is  much  more 
dangerous.  In  the  true  intermittent,  the  three  stages 
of  cold,  heat,  and  sweat,  are  far  more  distinctly  mark- 
ed, the  whole  fit  is  much  longer,  the  period  which  It 
observes  is  more  constant  and  re^lar,  and  the  inter- 
missions are  more  perfect,  than  in  tbe  hectic  fever. 
For  in  the  latter,  even  during  the  clearest  remissloUf 
there  is  usually  a  feverish  quickness  perceptible  ■  in 
the  pulse,  which  seldom  fails  to  exceeid  tbe  utmost 
limit  of  a  healthy  one  by  at  least  10  strokes  in  a  mi^ 
nute. 

The  cbilness  of  the  hectic  fever  is  sometimes  succeed- 
ed by  heat,  and  sometimes  immefUately  by  a  sweat 
without  any  intermediate  state  of  heat.  Tim  beat  will 
sometimes  come  on  without  any  remarkable  ohilness 
preceding ;  and  the  chilness  has  been  observed  to  go 
off  without  being  followed  either  by  heat  or  sweat. 
Tbe  doration  of  these  stages  is  seldom  the  same  for 
three  fits  together  }  and  as  it  is  not  uncommon  for  one 
of  tliem  to  be  wanting,  the  length  of  the  whole  fit. 
must  vary  much  more  than  in  tbe  true  Inteimittent  ^ 
but  in  general  it  is  much  shorter. 

A  patient  subjected  to  hectic  fever  is  little  or  nothing 
relieved  by  the  occurrence  of  tbe  sweat  \  but  is  often 
as  anxious  and  restless  under  it  as  during  the  chilness  or 
beat.  When  the  sweat  is  over,  the  fever  will  some- 
times continue;  and  in  the  middle  of  the  fever  the  chil- 
ness will  return  y  whidi  is  a  most  certain  mark  of  this 
disease. 

The  hectic  fever  will  retom  with  great  exactness, 
like  an  intermittent,  for  two  or  periiaps  three  fits  ;  but 
Dr  Heberdcn  informs  us,  that  he  does  not  remember 
ever  to  have  known.it  keep  the  same  period  for  four 
fits,  successively.  Tbe  paroxysm  will  now  and  then  keep 
off  for  10  or  12  days  }  and  at  other  times,  especially 
when  the  patient  is  very  ill.  It  will  return  so  frequent- 
ly on  the  same  day,  that  the  cbilness  of  a  new  fit  will 
follow  immediately  the  sweat  of  tbe  former.  It  is  not 
nnusual  to  have  many  tbreatcnings  of  a  shivering  in 
tbe  same  day  }  and  some  degree  of  drowsiness  is  apt  to 
attend  the  cessation  d*  a  fiL 

The  urine  in  a  true  intermittent  is  clear  during  the 
fits  and  turbid  during  the  intervals  ;  but  in  the  hectic 
fever  it  is  liable  to  all  kinds  of  irregularity.  It  will  be 
equally  dear  or  turbid  in  both  stages  j  or  turbid  in  the 
fits  and  clear  in  the  intervals ;  and  sometimes  it  will  be, 
as  in  a  tiue  intermittent,  clear  during  the  fever,  and 
thick  at  the  going  off. 

Hectic  patients  often  complain  of  pains  like  those 
of  the  rheumatism,  which  either  affect  by  turns  abnost 
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Fcbret.  every  part  of  the  body,  or  else  ri  tuni  constantly  to  the 
'  '  ■■  w  11^'  same  part  j  which  is  often  at  a  great  distance  from  the 
■eat  of  the  piincipal  disorder,  and,  as  f»r  as  is  known, 
iritfaoot  any  peculiar  conncctioa  with-  it.  Those  pains 
are  so  violeat  in  some  patients,  as  to  require  a  large 
qnmotity  of  opium>  As.  ikr  as  Dr  Heberden  has  ob- 
aerved,  they  are  most  common  vliere  Uie  hectic  arises 
from  some  ulcer  open  to  die  external  air,  as  in  cancers 
of  the  £m»,  breast,  &cc.  Joined  widi  this  fever,  and 
arisii^  probably  from  one  common  cau^  he  has  been 
snrpnsed  to  see  swellings  of  the  limbs,  neck,  or  trunk 
of  the  body,  rise  up  almost  in  an  instant,  as  if  the  part 
was  all  at  once  grown  fatter.  These  swellings  are  not 
painful,  hard,  or  discoloured,  and  they  continue  lor  se- 
veral hours. 

Dr  Heberden  has  seen  this  fever  attack  those  who 
seemed  in  tolerable  health,  iu  a  sudden  and  violent 
manner,  like  a  common  inflammatory  one  j  and  tike  that, 
alsft,  in  a  very  short  time  bring  them  into  immi- 
nent danger  of  their  lives  ;  after  whidi  it  bas  begun  to 
abate,  and  to  aQbrd  hopes  of  a  perfect  recovery.  But 
tlion^  the  danger  might  be  over  for  the  present,  and 
but  little  of  arever  remain  ;  yet  that  tittle  has  soon  de- 
monstrated, that  it  was  kept  up  by  some  great  mischief 
within,  and,  proving  unconquerable  by  any  remedies, 
bas  gradually  undermined  the  health  of  the  patient,  and 
never  ceased  except  with  his  life.  This  manner  of  its 
beginning,  however,  is  a  rare  occurrence.  It  much 
oflener  dissembles  its  strength  at  first  'j  and  creeps  on  so 
slowly,  that  the  subjects  of  it,  though  they  be  not  per- 
fectly well,  yet  for  some  months  hardly  think  them- 
selves ill  'j  complaining  only  of  being  sooner  tired  with 
exercise  than  usual,  of  want  of  appetite,  and  of  falling 
away.  But  gentle  as  the  symptoms  may  seem,  if  the 
pnlse  be  quicker  than  ordinary,  so  as  to  have  the  artery 
to  beat  times  and  perhaps  I20  times  in  a  minute, 
there  is  the  greatest  reason  to  be  apprehensive  of  the 
event.  In  no  disorder,  perhaps,  is  the  pulse  of  more 
use  to  guide  our  judgment  than  in  the  hectic  fever; 
yet  even  here  Ve  must  be  upon  our  guard,  and  not 
trust  entirely  to  this  criterion ;  for  one  in  about  twenty 
patients,  with  all  the  worst  signs  of  decay  fcom  some 
incurable  cause,  which  irresistibly  goes  on  to  destroy 
his  life,  will  show  not  the  smallest  degree  of  quickness, 
nor  any  other  irregularity  of  the  pulse,  to  the  day  of 
his  death. 

Causes^  &c.  This  fever  will  supervene  whenever 
there  is  a  great  collection  of  matter  formed  in  any  part 
of  the  body ;  but  it  more  particularly  attends  upon  the 
inflammation  of  a  scirrhous  gland,  and  even  upon  one 
that  is  slight  and  only  jost  beginning }  the  fever  grow- 
ing wf»s«  in  proportion  as  the  gland  becomes  more  in- 
flamed, ulcerated,  or  gangrenous.  And  such  is  the 
lingering  nature  of  those  glandular  disorders,  that  the 
first  of  diose  stages  will  continue  for  many  months,  and 
the  second  for  some  years. 

If  this  scirrhous  inflammation  be  external,  or  in  the 
lungs,  or  some  of  the  abdominal  viscera,  where  the 
disturbance  of  their  fanctions  plainly  points  out  the 
seat  of  the  disorder,  no  doubt  can  be  entertained  con- 
cerning the  cause  of  the  fever.  But  if  the  part  aRcct- 
ed  be  not  oln  iotis  to  the  senses,  and  its  precise  func- 
tions  be  not  known,  the  hectic,  which  is  there  only 
part  of  the  train  of  another  disease,  may  be  mistaken 
for  the^rimary  or  only  affection. 
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Lying- in- women,  on  account  of  the  violence  sm-  rr»tK-n. 
tained  in  delivery,  generally  die  when  affected  with  ' 
this  (i;ver.  Women  of  the  age  of  near  50  and  up- 
wards are  particutarly  liable  to  it.  For,  upon  the 
cessation  of  their  natural  discharge,  the  glands  of  the 
breasts,  ovaries,  or  womb,  too  commonly  begin  to 
grow  scirrhous,  and  proceed  to  be  cancerous.  Not 
only  these,  but  the  glandular  parts  of  all  the  abdo- 
minal viscera,  are  supposed  to  be  affected  at  this 
particular  .time,  and  to  become  the  seats  of  incurable 
disorders. 

The  injuries  done  to  the  stomach  and  liver  by  bard 
drinking  are  attended  with  similar  symptoms,  and  ter- 
minate in  the  same  manner. 

Dr  Heberden  observes,  that  the  slightest  wound  by 
a  fine-peinted  instrument  is  known  upon  some  occa- 
sions to  bring  on  the  greatest  disturbances,  and  the 
most  alarming  symptoms,  nay  even  death  itself.  For 
not  only  the  wounded  part  wUl  swell  and  be  painful, 
but  by  turns  almost  every  part  of  the  body  >  and  very 
distant  parts  have  been  known  to  come  even  to  suppu- 
ration. These  symptoms  are  constantly  accompanied 
.  with  this  irregular  intermittent,  which  lasts  as  long  as 
any  of  them  remain. 

Progttosts.  This  anomalooB  fever  is  Aever  less  dan- 
gerous than  when  it  originates  from  a  kindly  suppura- 
tion, into  which  all  the  diseased  parts  arc  melted  down, 
and  for  which  there  is  a  proper  outlet. 

The  symptoms  and  danger  from  some  small  punc- 
tures, with  their  concomitant  fever,  most  frequently 
give  way  in  a  few  days  j  though  in  some  persons  they 
have  continued  for  two  or  fliree  months,  and  in  others 
have  proved  fatal. 

The  inflammation  of  internal  scirrhous  glands,  or  of 
those  in  the  breasts,  sometimes  goes  off,  and  the  fe\er, 
which  depended  upon  it,  ceaSes }  but  it  much  oftener 
bappeiu,  that  it  proceeds  to  cancerous  and  gan^nous 
ulcers,  and  terminates  only  in  death.  Death  is  also, 
almost  universally,  tbe  consequence  of  hectic  fever 
from  tubercles  of  tbe  lungs,  which  have  in  general  at 
least  been  considered  as  glandular  bodies  in  a  scirrhous 
state. 

Cure,  It  is  not  to  be  expected  that  the  same  re- 
medies will  in  every  case  be  adapted  to  a  fe^'er 
which,  arising  from  very  different  causes',  is  attend- 
ed with  such  a  variety  of  symptoms.  A  mixture  of 
asafoetlda  and  opium  baa  insome  persons  seemed  singu- 
larly serviceable  in  this  fever,  when  brougfit  on  by  a 
small  wound;  but  in  most  other  cases  the  principal  if 
not  tbe  sole  attention  of  tbe  physician  must  be  employ- 
ed in  relieving  the  symptoms,  by  tempering  the  heat, 
by  preventing  both  costiveness  and  purging,  by  procur- 
ing sleep,  and  by  checking  the  sweats.  If,  at  the  same 
time,  continues  Dr  Heberden,  he  put  the  body  into  as 
good  general  health  as  may  be,  by  air,  exercise,  and  a 
proper  course  of  mild  diet,  be  can  perhaps  do  nothing 
better  than  to  leave  all  the  rest  to  nature.  In  some 
few  fortunate  patients,  nature  appears  to  have  such  re- 
sources, as  may  afford  reason  for  entertaining  hopes  of 
cure,  even  ill  very  bad  cases.  For  some  have  recovered 
from  this  fever  attended  ^vlth  every  symptom  of  an 
abdominal  viscus  incurably  diseased,  after  all  proba- 
ble methods  of  relief  from  art  had  been  tried  iu  vain, 
and.  after  the  flesh  and  strength  were  so  exhausted  as  to 
leave  scarce  any  hopes  from  nature.   In  tbose  deplora- 
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Phlegm-      cireuDutaDCes,  there  has  ftriscn  a  swelling  not  £ar 
1MB.     from  the  probable  seat  of  the  disorder^  and  ^ct  without 

*  "  K  any  discoverable  commanication  with  it.  This  swelling^ 
has  come  ti>  an  abscess ;  in  consequence  of  which  the 
pulse  has  soon  retomed  to  its  natural  state,  as  have  also 
the  appetite,  flesh,  and  etrength.  AYhat  nature  has  per- 
formed in  those  rai>e  cases,  Dr  Heberden  acquaints  us,, 
he  has  often  endeavoured  to  imitate,  by  making  issues 
or  applying  blisters  near  the  seat  of  the  disease  }  but  he 
rannot  say  with  the  same  success. 

It  seems  at  present,  Dr  Heberden  obsen'es,  to  be 
the  opinion  of  many  practitioDers,  that  gangrenes  will 
be  stopped,  and  suppuration  become  more  kindly,  by 
the  use  of  Peruvian  bark  ;  and  therefore  this  remedy 
is  always  cither  advised  or  permitted  in  the  irregular 
fever  joined  with  suppurations  and  gangrenes.  But  he 
affirms  be  does  not  remember  ever  to  have  seen  any 
good  eRcct  fi-om  cinchona  in  this  fever  unattended  with 
an  apparent  ulcer ;  and  even  in  gangrenes  it  so  oflen 
fails,  that  in  successful  casrs,  where  it  has  been  adral- 
iitstered,  tlierc  must  be  room  for  suFpicion  that  the  suc- 
cess was  owins  to  another  cause.  Dr  Heberden  ac- 
knowledges,  at  the  same  time,  that  he  never  saw  any 
harm  from  cinchona,  in  these,  or  indeed  in  any  other 
cases,  e:£ccpt  a  alight  temporary  purging  or  sickues.s, 
jrbei-e  it  has  happened  to  disagree  with-  tbe  stomach, 
or  where  the  latter  has  been  loaded  by  taking  the  me- 
dicine too  fast,  especially  in  dry  boluses  Wrapped  in 
wafer-paper. 

In  hectic  illnesses,  where  all  other  means  have  proved, 
ine&ctuat,  a  journey  to  Bath  is  usually  proposed  by 
the  friends,  and  wished  for  by  the  sick  j  but  Br  Ife- 
berden  justly  observes,  that,  besides  the  fatigue  and 
many  inconveniences  of  a  joarney  to  a  dying  person, 
the  Bath  waters  are  peculiarly  hurtful  in  this  fever,, 
which  they  never  fail  to  increase,  and  thereby  aggra- 
vate the  suHerings  aad  haslea  the  death  the  pa- 
tient. 
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Fhlegmasisc  membranosie  et  parenchymatesee,  Saur. 

Class  III.  Ord.  I.  11.    Sag.  605. 
Morbi  febriles  phlogistici,  Liti.  Class  III. 
Febres  continuEC  edmpositte  mflamsiatoriee,  yhg, 
Morbi  acuti  febriles,  Boetk,  770. 
Febres  inflammatoriaej  tfo^.lI.  105.  Junck,  61. 

The  phlegniasise,  or  topical  inflammations,  are  a 
very  numerous  assemblage  of  diseases.  Their  great 
characteristics  are,  the  general  symptoms  of  fever,  and 
a  topical  inflammation,  attended  with  the  lesion  of  some 
important  function.  In  most  instances,  when  blood  is 
drawn,  it  is  found  upon  coagulation  to  be  covered  with 
a  boffy  coat.  Under  this  order,  many  important  ge- 
nera are  compreheaded,  each  requiring  a  separate  con- 
sideration. 

Genus  YII.  PHLOGOSIS. 

Sp.  L  Phlogosis  fhlegmone. 
Plilcgmone  anctorum,  Sauv.  gen.  15^  Ltk,  39.  Pog. 

Innammatio,  Lt'n,  231.   Boerk,  370.  Junck^  20. 
This  disease  is  a  synodu  fever,  accom^nied  with  an 


CINE.  Practice. 

inflammation  of  some  particolar  part  either  external  or  Phlogosii. 
intenial,  and  coDsequently  it  varies  very,  much  in  its "  ' 
form  and  the  degree  of  &nger  attending  it,  according 
to  the  situation  and  functions  of  the  part '  iilfeotcd  with 
topical  inflammation.   To  this  species,  therefore,  belong 
the  following  diseases : 

FuruDculus,  Satii\  gen.  18.  Vog,  352. 
Tereminthus,  Vog.  381. 
Pupula,  Lin.  275.  Saw.  p.  6; 
Varus,  Voe.  436.  Lin,         Sauv.  p..  7, 
Bacchia,  Lin.  270. 
Cutta  rosea,  Saw.  gen.  4. 
Gutta  rosacea,  ^o^- 437* 

Hordeolum,  Sauv.  gen.  27.  Lia.  276.  Vug.  434. 
Otalgia,  Sauv.  gen.  197.  Lin.  44.  fog.  148. 
Dolor  otalgicus,  Hoffm,  II.  336. 
Parulis,  Vog.  362. 

Mastodynia,  'i^t'.  gen.  2xa  Vt^.  153. 
Paronychia,  Sauv.  gen.  21.  Lin.  258.  Vt^,  345. 
Arthrocace,  Sauv.  gen.  78.  Lin.  2j£. 

Faedarthrocace,  ^og.  419, 

Spina  venjtosa,  Boerh.  526. 
Phimosis,  tSciHr.  gen.  22.  Lin.  297.  V^.  348. 

Paraphimosis,  rog.  349. 

For  the  cure  of  inflammation.^,  Dr  CulFcn  lays  down 
the  following  indications,  i.  To  remove  the  remote 
causes  when  they  are  evident  and.  continue  to  operate. 
2.  To  take  off  the  phlo^tic  diathesis  affecting  the 
whole  system,  or  the  particular  part.  3.  To  take  off 
the  spasm  of  the  particular  part,  by  remvdics  applied  to 
the  whole  system,  or  tatbe  part  itself. 

Hie  means  of  removing  the  remote  causes  will  rea- 
dily occur,  from  considering  the  particular  nature  and 
circumstances  of  the  diUtrent  kinds.  Acrid  matters 
must  be  removed,  or  their  action  must  be  preveated, 
by  the  application  of  demulcents.  Compressing  and 
overstretching  powers-  mnst  be  taken  away ;  and  from 
their  several  circumstances,,  tbe  means  of  doing  so  will 
be  obvious. 

The  means  of  taking  off  the  phlogistic  diathesis  of 
the  system  are  the  same  with  those  alreadv  mentioned 
under  the  cure  for  synocha.  The  means  of  taking  off 
tftc  spasm  also  from  the  particular  part,  are  much  the 
s«ne  with  those  already  mentioned.  Only  it  is  to  he 
remembered,  that  topical  bleedings,  sncn  as  cuj^in^ 
with  scarifications,  applying  leeches,  &c  are  in  this 
case  much  more  indicated  j  and  that  some  of  tbe  other 
remedies  are  to  be  directed  more  particularly  to  the 
part  affected,  as  shall  be  more  fully  considered  whea 
we  treat  of  those  diseases  attended  with  particular  ia- 
flammations. 

When  a  tendency  to  suppuration  is  perceived,  the 
proper  indication  is  to  promote  the  production  fif  per- 
fect pus  as  much  as  possible.  For  this  purpose  various 
remedies,  supposed  to  possess  a  specific  power,  have 
been  proposed :  but  it  does  not  appear  that  any  of  them 
are  possessed  of  a  virtue  of  this  kind  }  and,  In  Dr  Cul- 
len^B  opinion,  all  that  can  be  done  Is  to  favour  the 
suppuration  b^  such  applications  as  may  support  a  mo- 
derate heat  in  the  part,  by  some  tenacity  confine  the 
perspiration,  and  by  an  emollient  quality  may  weaken 
the  cohesion  of  the  teguments,  and  favour  their  erosion. 
As  all  abscesses  are  occasioned  by  the  effusion  of  fluid.'*, 
and  as  in  the  case  of  certain  effusions  a  suppuration  bc- 
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PbJrt^nw.  comes  not  only  unavoIJaUe  but-  dcsiraUcj  it  may  bo 
six.  supposed  that  most  of  the  means  of  procuring  a  resolu- 
tion, by  diminishing  tlie  force  of  circulation,  &.c.  ought 
to  be  avoided.  Hut  as  ive  observe,  on  the  one  hand, 
that  a  certain  degree  of  increased  impetus,  or  of  the  ori- 
ginal symptoms  of  inflammation,  is  necessary  1o  produce 
a  propt-r  suppuration ;  so  it  is  then  especially  necessary 
to  avoid'  those  means  of  resolution  which  may  diminish 
too  much  the  force  of  circulation.  And  on  the  other 
hand,  as  the  impetus  of  the  blood,  when  violent^  is  found 
to  prevent  the  proper  suppuration  ^  so,  in  such  cases, 
thoagh  a  tendency  to  suppuration  may  have  begun,  it 
mav  be  proper  to  continue  those  means  of  resolution 
which  moderate  the  force  of  the  circulatioin  With  bc- 
spect  to  the  opening  of  absccscs  when  completely  form- 
ed, see  the  article  Surgery. 

When  an  inflammation  has  taken  a  tendency  to  gan- 
grene, that  event  is  to  be  prevented  by  every  possible 
means  j  and  these  must  be  dilTerent  according  to  the 
nature  of  the  several  causes  :  hut  after  a  gangrene  has 
in  some  de^e  taken  place,  it  can  be  cured  onlr  by 
the  separation  of  the  dead  from  the  living  parts.  Tfal9 
in  certain  circamstanccs  can  be  peribrmed,  and  most 
properly,  by  the  knife.  In  other  cases  it  can  Im  done* 
by  exciting  a  snppuratory  iofiammation  on  the  verge 
of  the  living  part,  whereby  its  cohesion  with  the  dead 
part  may  be  everywhere  broken  off,  so  that  the  latter 
niay  fall  off  by  itself.  While  this  is  doing,  it  is  pro- 
per to  prevent  the  further  piitrcfactuin  of  the  part,  and 
its  spreading  wider.  For  this  purpose  various  antisep- 
tic  applications  have  been  proposed  :  but  Dr  Cullen  is 
of  opinion,  that  while  the  teguments  are  entire,  these 
applications  ean  hardly  have  any  effect ;  and  therefore 
that  the  fmidamental  procedure  must  be  to  scarify  the 
part  80  as  to  reach  tlie  living  substance,  and,  by  the 
wounds  made  there,  to  excite  the  suppumtimi  required. 
By  the  same  incisions  also  we  give  access  to  antiseptics, 
miich  may  both  prevent  the  propvsa  of  the  pntTe&Cf 
tion  in  the  dead,  and  excite  the  infiammatioa  necessaiy 
on  the  vei^  of  the  living  parts. 

%Vhen  the  gangrene  proceeds  from  loss  of  tone,  and 
when  this,  communicated  to  the  neighbouring  parts, 
prtvcnts  that  inflammation  which,  as  we  have  said,  is 
requisite  to  the  separation  of  the  dead  parts  from  the 
living,  it  will  be  necessary  to  obviate  this  loss  of  tone 
by  tonic  medicines  given  internally  \  and  for  this  pur- 
pose cinchona  has  been  found  to  be  most  eflectual. 
But  when  the  gangrene  arises  from  the  violence-  of  ia- 
Jlammation,  the  bark  may  not  only  fail  of  proving  a 
remedy,  but  may  do  harm :  for  its  power  as  a  tonic  is 
especially  suited  to  those  cues  of  gangrene  which  pro- 
ceed from  an  original  loss  of  tone,  ais  in  the  case  of  Jftisf 
and  cedema ;  or  in  those  cases  where  a  loss  of  tone  takes 
place  after  the  original  infiammatoty  symptoms  ue  re-* 
moved. 

On  the  other  hand,  Kir  Bell  is  of  opinion,  tliat  in- 
cisions made  with  a  view  to  admit  the- operation  of  an- 
tiseptic remedies  in  gangrenes,  as  well  as  the  remedies 
themselves,  must  be  pernicious  from  the  irritation  they 
occasion,  and  from  the  danger  of  wounding  blood- 
vesseTs,  nerves,  or  tendons,  and  also  by  allowing  a  free 
passage  for  the  putrescent  fluid.T  iiito  the  parts  not 
yet  afected.  And  unless  they  be  carried  so  deep  as 
to  reach  the  sound  parts,  applications  of  the  antiseptic ' 
kind  can  nc^'cr  have  any  effect  in  answering  the  pup- 
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pose  for  which  tlicv  wore  intended. 


The  same  author  pbtoeouR. 
also  remarks,  that  all  tlie  advantages  commonly  obser-  1  "v  ' 
ved  from  the  great  numbtr  of  applications  recommend- 
ed for  ganp;rfnc,  are  obtained  with  more  ease,  and  ge- 
nerally too  with  more  cci'tainty,  from  the  use  of  some 
gentle  stimulating  embrocation }  whiuli,  by  e?ccitin|[  a 
slight  irritation  upon  the  surface,  especially  when  assist* 
ed  by  a  free  use  of  cinchona,  produces  for  the  most  part 
such  a  degree  of  inflammation  as  is  wished  for.  With 
tliis  view  he  has  frequently  known  a  weak  solution  of 
sat  ammoniac,  a  dram  of  the  salt  to  two  ounces  of  vine- 
gar and  six  of  water,  form  a  mixture  of  very  proper 
strength  for  every  purpose  of  this  kind.  But  the  degiTc 
of  stimulus  can  easily  he  cither  increased  or  diminished 
according  to  circumstances,  by  using  a  larger  or  smaller 
proportion  of  the  salt. 

Whenever,  either  by  the  means  rccomn.ended,  or  by  - 
a  natural  exertion  of  the  system,  a  sliglit  inflammation 
appears  between  the  diseased  and  sound  parts,  we  may 
in  general,  with  tolerabfe  certainty,  expect,  that  in  due 
time  the  parts  will  be  separated'  *,  and  when  a  full  snp- 
puration  is  once  fairly  established,  there  can  be  littin 
donbt  chat  the  mortified  parts  wiU  be  soon  and  easily 
removed. 

A  complete  separation  being  effected,  the  sore  is  to  • 
be  ti-eated  in  the  manner  described  under  the  article ' 
SuBGERT ;  with  a  proper  attention,  at  the  same  time, 
to  the  support  of  the  general  system  by  the  continuance  ' 
of  nourishing  diet,  and  cinchona  with  such  quantities  of' 
wine  as  may  seem  necessary. 

AVith  regard  to  the  bark,  however,  it  is  proper  to 
take  notice  of  another  case  of  mortification  in  which  it 
is  likewise  unsuccessful,  asvwell  as  in  that  attended  with 
a  hif^b  degree  of  inflauimation  ;  and  that  is,  in  those 
mortifications  of  the  toes  and  feet,  common  tn  old 
people,  or  which  arise  from  any  cause  increasing  the 
rigidity  of  the  Teeseh  to  sudi  a  degree  as  to  prevent  tbd 
motion  of  the  fhiids  throngh  them.  In  this  case  Mr 
Pott  has  discovered,  that  all  kinds  of  warm  applications ' 
are  very  nnsnccessful  j  but  by  the  free  nse  of  opium,  to- 
gether with  sedatives  and  relaxants  externally  applied, 
he  has  frequently  seen  the  tumefaction  of  the  feet  and 
ankles  subside,  the  skin  recover  its  natural  colour,  and  ' 
all  the  mortified  parts  separate  in  a  very  short  time, 
leaving  a  clean  sore.-  But  as  to  scarifications,  or  any 
other  Mtempt  to  separate  artificially  the  mortified  from ' 
the  sound  parts,  he  thinks  them  very  prejudicial,  by 
giving  pain  }  which  is  generally  of  itself  violeht  in  this 
disease,  and  which  seenu  to  have  a  great,  share  in  fn* 
ducing  the  other  evils. 

The  other  terminatioM-  of  inflammation  ei^ier  do 
not  admit  of  any  treatment  except  that  of  preventing 
them  by  resolution,  or  properly  belong  to  the  article 

SURGERT. 


Sp.  II.  Phlogosis  erttbema. 

Erythema;  Sauv.  gen.  11. 

Erysipelas  auetorum,  feg,  343. ' 

Hieropyr.  Vog.  344. 
Anthrax,  &IUV.  gen.  jg.  L^  372.  ^tgg-.  353. 

Carbo  et  carbunculus  anctonim. 

Erythema  gangrscnosnm,  Sauv,  sp.  7. 
Erythema  it  frigore. 

jtrythema  pernio,  Sauv.  sp.  4. 

PemiOf  Ziff.  259.  fog,  350. 

Erythcm. 
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Krytbema  ambuatio,  Satti\  ip.  2. 
Kryripelas  ambastiO|  S<niv,  sp.  4. 
Combustura,  Lin.  245. 
Combiistio,  Boerk,  476. 
Encaiisia,  Vog.  347. 
Eiytliema  ab  acri  alkoo  applicato. 

iLr)^ipelas  Sinense,  Sauv.  sp.  7. 
Htytheiua  ab  acri  inqnlUno. 

ftythema  intertrigo,  Saw.  sp.  5. 
Intertrigo,  Lin»  247.  ^og-.  502. 
Errtlienuk  i  compressione. 

Errtbema  paratrinu,  Sauv.  qi.  6. 
EnrtbeniH  ft  poncturft,  Sauv,  Bp.  9. 
Erysipelas  &  vespis,  -Srav,  sp.  rp. 
Fftydracia  ll  vespis,  -Simr.  sp.  2. 
EiTtbema  cum  pblegmone. 

Erysipelas  pblegmonodes  aactorom. 
Erytbema  cum  oedematc. 

fiysipelas  syoiptomaticanii  Sauv.  sp.  6< 

The  word  erythema  does  not  apply  to  any  primary 
disease,  but  to  a  |p«at  nundier  of  those  cutaneous  in* 
flammations  denominated  W  anotber  general  term,  viz. 
tbe  erysipelas,  or  St  Anniony's  fire  and  vludi  be- 
ing commonly  symptomatic  of  some  otbcr  inflammation 
or  disorder,  are  to  be  removed  only  by  removing  the  pri- 
mary disease  :  tbe  erytbema  is  found  scarcely  to  bear 
any  kind  of  warm  application  to  itself  j  and  is  very  apt, 
if  treated  as  a  primary  disease,  to  terminate  in  a  gan- 
grene of  the  put  affected,  or  some  other  disorder  still 
more  dan^rous.  The  difference  between  the  phlegmon 
or  preceding  species,  and  erythema^  according  to  Dx 
Cullen,  is,  that,  in  the  farmei:^  the  inflammation  seenw 
particularly  to  affect  the  vessels  on  the  internal  snriace 
of  the  skm,  cooununicating  with  the  lax  adjacent  cel- 
lular texture ;  whence  a  more  copious  effusion,  and  that 
too  of  serum  convertible  into  pus,  takes  place.  In 
the  erytbema  tbe  affection  is  of  the  vessels  on  tbe  ex- 
ternal surface  of  tbe  skin  communicating  with  the  rete 
tnucosum.  This  affection  does  not  admit  of  any  effusim 
but  what  separates  tbe  cuticle,  and  gives  occasion  to  ibe 
formation  of  a  blister,  while  the  smaller  size  of  the  ves- 
sels admits  only  of  tbe  effosion  of  a  thin  fluid  very  sel- 
dom convertible  into  pus.  For  the  cure  of  the  fever 
attended  with  erythema  or  erysipelas,  see  below and 
fiir  the  external  treatment  of  erythema,  see  Surgery. 

GENDsVm.  OPHTHAXMLi. 

'  Infiammation  of  the  Eyes. 

Ophthalmia,  Smiv,  gen.  196.  Lin.  43.  Vog.  341. 

Sag.  231.  Junck.  24. 
Cheniosis,  Fog,  46. 
Opbthalmites,  fog,  47. 
Inflammatio  ocidoruro,  Ht^m,  II.  165. 
Ophthalmia  taraxis,  Sauv.  ap.  i. 
Ophthalmia  bumida,  Sauv.  sp.  8. 
Ophthalmia  cbemosis,  Sauv.  sp.  1 3. 
Ophthalmia  erysipelatosa,  Sauv.  np.  7. 
Opbtlialmia  pustutosa,  Sauv.  sp.  6. 
Ophtbalmia  phlyctsenodes,  Sauv.  sp.  ^t. 
Ophthalmia  choroeidea,  Sauv.  sp.  13. 
Ophtbalmia  tenebricosa,  Sauv.  sp.  10. 
0[dithalmia  trachoma,  Sauv.  sp.  4. 
OphUialmia  sicca,  Saiuv.  sp.  5. 


Ophthdmia  angnlaria,  Saav.  ffp.  14. 
Ophthalmia  tuberculosa,  Sauv.  sp.  3. 
Ophthalmia  trichiasis,  Sauv,  sp.  2. 
Ophthalmia  cancrosa,  >Sa»i;.  sp.  15. 
Ophthalmia  &  synechia  Sauv.  sp.  16. 
Ophthalmia  h  lago|d]thalmo,  Sauv.  17. 
Ophthalmia  ab  elcomate,  £aui'.  sp.  18. 
Ophthalmia  ab  uiigue,  St^v.  sp.  19. 
Ophthalmia  d  comeae  fistula,  Sauv.  sp.  20. 
Ophthalmia  uvese,  Sauv.  sp.  22. 
Ophthalmia  meta»tatica,  Sauv.  sp.  24* 
Ophtbalmia  scrophulosa,  &uv.  sp.  9. 
(^hthalmia  sipb^litica,  Sauv.  sp.  il* 
Ophtfaahnia  febncosa,  Sauv.  sp.  23. 

From  reading  this  Imig  list  of  distbctions  which 
authors  have  invented  in  we  ophthalmia,  it  is  evident, 
that  by  far  tbe  greatest  part  of  them  are  symptomatic, 
or  merely  the  consequence  of  other  disorders  present 
in  tbe  habit }  and  therefore  the  remedies  must  be 
directed  towards  tbe  removal  of  these  primary  disor- 
ders ;  and  when  they  are  gone  tbe  ophtbalmia  will  be 
removed  of  course.  Dr  CuUen  observes,  that  the  in- 
flammation of  the  ejre  may  be  considered  as  of  two 
kinds ;  according  as  it  is  seated  in  the  membranes  of 
Uk  ball  of  tlie  eye,  when  it  is  named  aphthahnia  mem- 
brcmarums  or  as  it  is  seated  in  the  setnceous  glands 
]daoed  in  tbe  tarsos,  or  edges  of  the  eyelids,  in  which 
case  it  may  be  termed  <^hthalmia  tarsi.  These  two 
kinds  are  very  frequently  connected  together,  as  the 
one  may  excite  tbe  other ;  but  they  are  still  to  be  di- 
stinguished according  as  the  one  or  the  other  may  bap- 
pen  to  be  tbe  primary  affection. 

I.  The  inflammation  of  tbe  membranes  of  tbe  eye  af- 
fects especially,  and  most  firequently,  the  adnata,  and 
appears  in  a  tutgescence  of  its  vessels  ;  so  that  the  red 
vessels  which  are  naturally  there,  become  not  only  in- 
creased in  size,  but  many  more  appear  than  in  a  natural 
state.  This  turgescence  of  tbe  vessels  is  attended  with 
pain,  especially  upon  the  motion  of  the  ball  of  the  eye  } 
and  this  irritation,  like  every  other,  applied  to  the 
snr&ce  of  the  eye,  ^ttduces  an  effusion  of  tears  from 
the  lachrymal  gland. 

The  inflammation  commonly,  and  chiefly,  affects 
tbe  adnata  spread  on  the  anterior  part  of  the  bulh  of 
the  eye  ;  but  usually  spreads  also  along  the  continua- 
tion of  the  adnata  on  tbe  inside  of  the  palpebrse  \  and 
as  that  is  extended  on  tbe  tarsus  palpebrarum,  tbe  ex- 
cretories  of  tbe  sebaceous  glands  opening  there  are 
also  frequently  affected,  vnien  tbe  affection  of  the 
adnata  is  considerable,  it  may  be  communicated  to  the 
subjacent  membranes  of  the  eye,  and  even  to  the  reti- 
na itself;  which  thereby  acquires  so  great  sensibili^, 
that  every  impression  of  light  becomes  painful.  The 
inflammation  of  the  membranes  of  the  eye  is  in  differ- 
ent degrees,  according  aa  tbe  adnata  is  more  or  less 
affected,  or  according  as  tbe  inflammation  is  either  of 
the  adnata  alone,  or  of  tbe  soUaiient  membranes  also  } 
and  upon  these  differences,  different  species  have  been 
established ;  but  tbey  seem  all  to  differ  only  in  degree, 
and  are  to  be  cured  by  the  same  remedies  more  or  less 
employed. 

The  proximate  cause  of  ophthalmia  is  not  different 
from  that  of  inflammation  in  general ;  and  the  dif- 
ferent circumstances  of  ojdithalmia  may  be  explained 
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I^I^M.  I7  tbe  difleraoce  of  iu  lem^  causes,  and  bj  the  dif- 
n&  fcmnt  parts  of  tbe  eve  whidt  it  liappeos  to  a&ct ;  as 
"  may  be  anderstood  from  what  has  been  already  said. 
We  shall  therefore  proceed  to  give  an  account  of  the 
method  of  cure. 

The  great  objects  to  be  aimed  at  in  the  treatment 
of  ophthalmiat  are,  in  the  6r3t  place,  die  resftlution 
of  the  ioflammatioa  which  has  already  taken  place } 
and,  secondly,  the  removal  of  those  consequences  which 
.frequently  arise  from  the  inflammation,  especially  if  it 
have  been  of  long  standing.  But  besides  these,  while 
it  has  appeared  from  former  observation,  that  there  is 
a  peculiar  disposition  to  the  disease,  practices  may  often 
be  soecessfally  employed  to  combat  Uiis  disposition,  and 
thus  pcevent  the  return  of  the  affection. 

The  ophthalmia  memfaranarum  requires  the  reme- 
.dies  proper  for  inflammation  in  ireneral  j  and  when  the 
deeper-seated  membranes  are  affected,  and  especially 
when  a  pyrexia  is  present,  large  general  bleedings  may 
be  necessary.  But  this  last  is  seldom  requisite,  and, 
for  the  most  part,  the  ophthalmia  is  an  affection  mere- 
ly local,  accompanied  with  little  or  no  pyrexia.  Ge- 
neral bleedings  therefore  have  little  effect  upon  it,  and 
the  cure  is  chiefly  to  be  obtained  by  topical  bleedings, 
that  is,  blood  drawn  from  the  vessels  near  the  inflamed 
part  }  and  opening  the  jugular  vein,  or  the  temporal 
artery,  ma^  be  considered  as  in  some  measure  of  this 
kind.  It  IB  commonly  sufficient  to  apply  a  number  of 
leechee  round  the  eye }  but  it  is  perhaps  still  better 
to  draw  blood  by  capping  and  scarifying  from  the 
templea.  In  man^  cases,  the  most  effectual  remedy 
is  to  scarify  the  internal  surface  of  the  inferior  eye- 
lid, and  to  cat  the  turgid  vessels  upon  the  adnata  itself. 

Besides  blood-letting,  purging,  as  a  remedy  suited 
to  inflammation  in  general,  has  been  considered  as  pe- 
culiarly adapted  to  inflammation  in  an^  part  of  the 
head,  and  therefore  to  ophthalmia ;  and  it  is  sometimes 
useful :  but,  for  the  reasons  given  before  with  respect 
to  general  Ueeding,  purmng  in  the  case  of  o^ithal- 
uia  does  not  prove  useful  in  any  proportion  to  the  ev&- 
cantion  excit^.— >For  relaxing  the  spasm  in  the  part, 
and  taking  off  the  detenninatioa  of  the  fluids  to  it, 
blisteriiw  near  the  part  hu  commonly  been  &und  use- 
ful. \^^n  the  inflammation  does  not  yield  to  the  ap- 
plication of  blisters  after  topical  bleeding,  great  bene- 
fit is  often  obtained  by  supporting  a  discharge  &om 
the  blist^d  part,  under  the  form  of  an  issue,  by  which 
means  a  more  permanent  determination  of  Uood  £rom 
the  part  is  obtained. 

It  is  probably  also  on  the  same  principle  that  the 
pood  effects  obtained  from  the  use  of  errhine  medicines 
in  obstinate  cases  of  i^ithalmin  are  to  be  accounted 
fiur.  By  these  errhines,  in  particular,  which  occasion 
and  si^port  for  some  time  a  great  discbarge  from  the 
DOse,  jg^at  benefit  has  of^n  been  obtained,  llie 
powder  of  asarabacca,  or  the  infusion  of  hippocastanum, 
maSbi  up  the  nose  at  bedtime  in  proper  doses,  are  often 
prodnctive  of  the  best  effects,  when  many  oUier  reme- 
dies have  been  tried  in  vain. 

Ophthalmia,  as  an  external  inflammation,  admits  of 
topical  applications.  All  those,  however,  which  in- 
crease the  beat  and  relax  the  vessels  of  the  part,  prove 
hurtful ;  and  the  admission  of  cool  air  to  the  eye,  and 
the  ap^ication  of  cooling  and  astringent  medicines, 
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which  at  the  same  time  do  not  produce  irritation,  prove  opLtiia- 

-tiseful.    Of  all  these  the  solution  of  acctite  of  lead,  as-  mis. 

stduously  applied,  is  perhaps  the  best.    In  the  cure  of  —  v"""' 

this  distemper,  indeed,  all  irritation  must  carefully  be 

avoided,  pftrlitularly  that  of  light ;  and  the  only  cer- 

fctin  raciins  of  doing  this  is  by  keeping  tbe  patient  in  a 

very  dark  chamber.  .  * 

2.  In  the  ophthaimia  tarst,  the  same  medtcinee  may  be 
necessary,  as  have  been  already  recommended  for  the 
ophthalmia  membranarum.  However,  as  the  ophthal- 
mia tarsi  mav  often  depend  upon  an  acrimony  deposit- 
ed in  the  sebaceous  glands  of  the  part,  so  it  may  re- 
quire various  internal  remedies  according  to  the  vuiety 
^  the  acrimony  in  fwalt ;  for  which  we  most  refer  to 
the  consideration  of  scrophula,  sipbylis,  or  other  dis- 
eases with  which  this  o^thalmia  may  be  connected ; 
and  where  these  shall  not  be  evident,  certain  remedies 
more  generally  adapted  to  tbe  evacuation  of  acrimony, 
such  as  mercury,  may  be  employed.  In  the  ophthal- 
mia tarsi,  it  almost  constantly  happens  that  some  ul-  " 
ccrations  are  formed  on  the  tarsus.  These  require  the 
application  of  mercury  and  copper,  which  alone  may 
sometimes  cure  the  whole  afection :  and  they  may  be 
useful  even  when  tbe  disease  depends-  upon  a  iault  of 
the  whole  system. 

Both  in  the  ofdithahma  mendinnarum,  and  in  the 
ophthalmia  tarsi,  it  is  necessary  to  obviate  that  gluing 
together  of  the  eyelids  vriiich  commonly  happens  in 
sleep  J  and  which  may  be  done  by  insinuating  a  little 
of  anr  mild  nnctuons  medicine  between  the  eyelids  be- 
fore the  patient  diall  go  to  sleep. 

The  slighter  kinds  of  inflammations  from  the  dust 
or  the  sira,  may  be  removed  by  fomenting  with  warm 
milk  and  watei',  adding  a  small  portion  of  brandy^ 
and  by  anointing  the  borders  of  the  eyelids  with  un- 
guentum  Uttia^  or  the  like,  at  night,  esjwcially  when 
those  parts  are  excoriated  and  sore.  But  in  Ind  cases, 
after  the  inflammation  has  yielded  a  little  to  evacua- 
tions, the  eati^dasma  akmmus  of  the  London  Fhaimfr- 
copceia  spread  on  lint,  and  applied  at  bedtime,  has  been 
found  the  best  external  remedy.  Before  the  use  of 
tbe  iMter,  the  solutioa  of  snijdiate  of  zinc  is  ^escribed 
with  advantage ;  and  in  violent  pains  it  Is  of  service 
to  foment  frequently  with  a  decoction  of  white  poppy- 
heads.  One  of  the  most  common  and  most  disagree- 
able consequences  of  ophUialmia,  is  an  offiiscation  6f 
the  cornea,  so  far  obstructing  the  passage  of  light  as 
to  diminish  or  prevent  vision.  This  is  sometimes  so 
considerable  as  to  admit  of  removal  by  operation : 
but  in  slighter  cases  it  may  often  be  removed  by  die 
application  of  difierent  gentle  escbarotics  \  and  in  this 
way,  without  the  least  dan^^  of  any  inconvenience, 
goods  effects  are  often  obtained,  from  genUy  iutrodu- 
cing  into  the  eye  at  bedtime  a  powder  consisting  of 
equal  parts  of  snpertartrite  of  potass  and  sogar,  reduced 
together  to  a  fine  powder. 

Where  there  is  a  disposition  to  frequent  returns  of 
this  affection,  cinchona  is  often  employed  with  suc- 
cess in  combating  it :  But  nothing  in  general  answers 
better  than  frequent  and  regular  cold  bathing  of  the 
eyes. 

Besides  the  various  species  of  ophthalmia  which  were 
before  known  in  Britain,  another  has  lately  been  intro- 
duced, that  contagious  ophthalmia,  viz.  with  vrhioh  tbe 
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'    tix.     have  Hnported  into  tbis  islantl  on  their  return  from 

'*    'V  .'<beRce. 

Of  tliiH  affection  many  interesting  accounts  have  been 
piililished.  Ferhaps  the  best  is  an  elaborate  treatise  by 
•Mr  Kdmonsten,  who  has  had  man^  opportunities  of 
witnessing  the  affection,  and  extensive  practice  in  tho 
treatment  of  the  disease,  both  in  Egypt  and  in  Britain. 
'To  his  work  therefore  we  may  refer  those  who  wish  for 
-the  most  full  information  respecting  it.  We  sball  only 
observe,  that  now,  no  doubt  can  be  entertained  respect*- 
iiig  tlie  contagious  nature  of  the  disease ;  and  that 
therefore  the  first  great  object  necessary  in  the  treat- 
ment is  the  complete  separation  of  the  diseased  from  the 
sound. 
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Gesvs  IX.  PHRENITIS. 

Phsexsy,  or  Inflammation  of  the  BiuiiT. 

Pbronitis,  Saitv,  gen.  lor.  JLin.  35.  S^g*  gen.  30X. 

Boer/i.'j'ji.   Hig^n.  II.  131.  -/unci.  63. 
Phrcnismus,  Vog,  45, 
Cephalitis,  Sativ.  gen.  109.  Sag,  gen.  310. 
Sj^accIismuH,  Lin,  32. 
Pbrenttis  vera,  Sauv.  sp.  i.    Soerh.  jyt. 
Fhrenitis  idiopathica,  Junck.  63. 
Cephalalgia  inflammatoria,  Sauv.  sp.  9. 
Cephalitis  spontanea,  Sauv.  sp.  3. 
Cephalitis  siriasis,  Sauv.  sp.  4. 
'  Kiriaai?,  Vag.  34. 
Cephalitis  Littriana,  Sauv.  sp.  5. 

'  Dr  Gdllen  ohserres,  that  the  true  phrenitls,  or  in- 
'flammation  of  the  mcmhranes  or  substance  of  the  brain, 
vis  very  rare  as  an  original  disease  :  but,  as  a  symptom 
-of  others,  much  more  frequent;  of  which  the  fuloiring 
kinds  are  enumerated  by  different  authors : 

Fhrenitis  synochi  pleuriticse,  Sauv.  sp.  2. 
Phrtnitis  synochi  san^inese,  Srntv.  ap.  4. 
Pbrenitis  calentura,  Sauv.  sp.  11. 
Phrenitis  Indica,  <S^iui;.  sp.  1 2. 
Cephalitis  ^gyptiaca,  Sauv.  sp.  I. 
Cephalitis  epidemica  anno  1510,  Sauv.  sp.  6> 
Cephalitis  verminosa,  Sauv.  sp.  7. 
Cephalitis  cerebelli,  iSuui;.  sp.  8. 
Phrenitis  nuliaris,  Sauv.  sp.  3. 
Pbrenitis  variolosa,  Sauv.  sp.  5. 
Pbrenitis  morbillosa,  Sauv.  sp.  6. 
Plirenitis  k  plici,  Sauv.  sp.  8. 
Phrenitis  a^rodisiaca,  Sauv.  sp.  9. 
Phrenitis  3k  tarantismo,  Sauv,  sp.  14. 
Phrenitis  hydrophobica,  Sauv.  sp.  1.5. 
Phrenitis  It  dolore,  Sauv.  ap.  13. 
Cephalitis  traumatica,  Sauv.  sp.  2. 

Description.  The  signs  of  au  impending  jdircnitis 
are,  immoderate  and  contimia}  mtchings  j  or  if  any 
sleep  be  obtained,  it  is  disburbcd  with  dreams,  and 
gives  no  refrediment}  acute  and  lasting  pains,  espe- 
cially in  the  hind  part  of  the  bead  and  neck ;  little 
thirst;  a  great  and  slow  respiration, .as 'if- proceeding 
from  the  bottom  of  the  breast ;  the  pulse  sometimes 
small  and  slow,  sometimes  quick  and  frequent;  a  sup- 
-  pression  of  urine  ;  and  forgetfulness.  The  distemper 
;'-when  present  maybe  known  by  the  following  signs: 


The  veins  of  the  bead  swell,  and  the  temporad  artenes  phrrntiu 
throb  much ^ ' the  eyes  are  ILxed,  sparkle,  and  have  a' 
fierce  aspect ;  the  upeech  is  incoherent,  and  the  patieiit 
behaves  very  roughly  1:0  the  bystanders,  with  furious 
attempts  to  get  out  of  bed,  not  indeed  continually,  but 
i-eturning  as  it  were  by  paroxysms:  the  tongue  is  dry, 
rougli,  yellow,  or  black;  there  is  a  coldness  of  the  ex- 
ternal parts  ;  a  proneness  to  anger ;  -chattering  of  the 
Iccth  ;  a  trembling  of  the  hands,  with  which  the  sick 
-seem  to  be  gathering  something,  and  actually  do  gather 
-the  naps  off  the  bed-clotlies. 

Cause*  ^  attd  persons  subject  to^  this  disM^dcr. 
People  of  a  hot  and  bilious  habit  of  body,  and  such  as 
-are  of  -a  passionate  disposition,  are  apt  to  be  affected 
with  phrenitis.  In  the  same  danger  are  those  who  make 
much  use  ojF  spices,  or  are  given  to  hot  and  spiritumis 
liquors ;  who  have  been  exposed  more  than  usual  'to  the 
son,  or  obliged  to  undergo  immoderate  studies  orsratch- 
ings  }  who  are  subject  to  beadachs,  or  in  whom  some 
customary  hemorrhages  have  been  stopped  ;  or  the  dis< 
ease  may  arise  from  some  injury  offered  to  the  head  ex- 
ternally. Sir  John  Fringle  observes,  that  tbephrenitis^ 
when  considered  as  an  original  disease,  is  apt  to  attack 
soldiers  in  the  summer  season  when  they  are  exposed 
to  the  heat  of  the  sun,  and  especially  when  asleep  and 
-in  liqMor.  A  symptomatic  pbrenitis  is  also  more  fre- 
quent in  the  army  than  elsewhere,  on  account  of  the 
Tiolcnce  done  to  all  fevers  when  the  sick  are  carried  in 
waggons  from  the  camp  to  the  hospital,  where  the  vny 
noise  or  Mf^t  alone  would  be  sufficient,  'widi  de- 
licate natures,  to  raise  a  phrens^.  Fnmi  these  and  si- 
milar causes,  a  state  of  active  inflammation,  affecting 
some  parts  within  the  cranium,  is  produced :  and  there 
can  be  no  doubt,  that  from  this  all  the  symptoms  of  the 
disease  arise,  and'  particularly  that  peculiar  delirium 
which  characterizes  it.  3ut  in  what  manner  local  dis- 
eases, even  of  the  brain  itself,  produce  aflections  of  the 
mind,  we  are  still  totally  in  the  dark. 

Prognosis,  Every  kind  of  phrenitis,  whether  idio- 
pathic or  symptomatic,  is  attended  with  .a  high  degree 
of  danger}  and,  unless  removed  before  the  fourth  day, 
a  gangrene  or  ^ihacelus  of  the  meninges  readily  takes 
place,  and  the  patient  dies  delirious,  llie  following 
■re  the  most  fatal  ■  symptoms :  A  continual  and  furious 
delirium,  with  watching  ^  thin  watery  urine,  white 
ficces,  the  urine  and  stools  running  off  involuntarily, 
or  a  total  suppression  of  these  excretion^  \  a  ready  dis- 
-position  to  become  sti^id,  or  to  faint ;  trembling,  ri- 
gor, chattering  of  the  te.eth,  convulsions,  hiccough, 
coldness  of  the  extreniities,  -trembling  of  the  tongue, 
shrill  voice,  -  a  sudden  cessation  of  pain,  with  apparent 
tranquilli^.  The  following  are  favourable  :  Sweats, 
apparently  criticid,  breaking  out;  a  seeming  effort- of 
iiature  to  terminate  the  disease  by  a  diarrhoea ;  a  Iwrge 
liemorrhagy  from  the  nose ;  swellings  of  the  glandsr  be- 
diind  the  ears  ;  haemorrhoids. 

Cure.  From  what  baa  been  said  of  the  theory  of 
Ibis  disease,  the  cure  must  entirely  depend  on  obtaining 
a  resolution  of  the  inflammation.  The  objects  chiefly 
to  be  aimed  at  with  this  view  are,  i;The  removal  of 
such  exciting  causes  as  continue  to  operate.  2.  The 
'diminution  of  the  momentum  of  the  blood  in  the  cir- 
-culating  system  in  general.  3.  The  diminution  of 
impetus  at- the  brain  in  particular  ;  and,  4.  Hie  avoids 
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Fhkitv  ing  Qucumita&tts  ilbich  ie/oA  ftillKr  t9  memkn^  th« 
motioa  of  the  Uood  or  to  give  datanuutipQ  to  Uw 

JDifimnt  fnctif^es  im^  b*  vi^d  with  tfieae  uteof- 
tiow  j  bat  tlw  noat  fowwinl  .kib$^«9  w  to  be  hn^ 
wodiotely  eivfjoyod.  I*trge  mmI  r^pooM  Ua»dingt 
HO  ctpapi«Uy  Moenn^i  Mid  tbow  too  taken  firooi 
voseli  u  near  a*  posaiUe  to  tbe  part  affected.  The 
^caii^  the  tMoponl  attory  has  l^eep  lecoquMndadk 
ud  «Ub  WMM  reaaoit :  bot  .aa  tbe  pnwtiee  is  atMnded 
»itb  ancoBveoiiMicev,  fei^pi  tho  opening  of  the  ju- 
gular Teint  may  in  gftonul  ftpn  more  etfeotual )  witb 
ttfaidi,  how)evqr,  may  be  joined  tbe  drMnng  of  blood 
Cram  the  temples  by.  cflpping  and  scarifying.  It  is  abo 
^bable,  that  pvrgipg  mey  be  of  oMne  ase  in  this  than 
m  some  other  inflainiaatary  afiecttions,  as  it  n»y  ope- 
rate by  revutaioa<  For  the  sane  purpose  of  rerutsioo, 
nam  pedilttvia  ue  a  remeihr,  bat  rather  aaUiiguous. 
Tbe  bduag  off  tbe  force  of  tbe  Uood  in  the  vessels  of 
tbe  bead  ^  m  eroet  portwe'  ia  geoivally  useful.  BU- 
■tenog  is  aim  uaefid*  but  dually  wboa  applied  near  to 
tbe  part  affected.  Jji  riwrt>  ovary  part  of  the  anttpbhH 
gistic  r^iawa  is  b«a  neoMsaiy,  and  paxticabirly  tbe 
adniaw.of  mdd  wr.  Emm  oold  anbataKwa  sfflied 
to  tba  head  bava  baon  found  ua^  ^  and  tbe  a^^iohi 
turn  of  aoob  lefrigenota  as  vinegar  is  certainly  {woper. 
O^tea  a»e  thought  to  be  biutfiil  in  eyery  inflavoiatory 
state  of  tbe  brain.  On  tiie  whole,  bowever,  it  must  m 
temarb^dt  that  practitiwmw  are  ver^  uncertain  with  re- 
gard to  the  means  proper  to  be  used  in  this  diaease ;  and 
the  more  so,  that  the  ^laptoma  1^  which  tbe  disease  is 
commeoly  judged  to  be  present,  appear  semetimee 
without  any  internal  inflanmrtiw  }  and  mi  tbe  other 
band,  dissectitms  have  diown  (b^  tbe  bnvn  bas  bean 
inflamed,  where  few  of  the  peculiar  symptmns  of  inflara* 
matim  bad  s^ipeand  bcrfbn  death. 

Gehub  X.  CYNANCHE. 

Cynancbe,  Sauv.  gen.  no.  Lin.  33.  Sag.  gen.  300. 
Angina,  tag.  49.  Hq^.  II.  125.  Junck.  30. 
Angina  inflammatotia,  .BoerA.  798, 

^  L  Ctnanche  TOKSIU.ARZS. 
The  Ifi/tammaiory 

Cynanche  tonsillaris.  Saw.  sp.  i. 
Angina  inflammatoria,  sp.  5.  Boerh.  805. 

Detcrtption,  This  is  an  inflammation  of  the  mucous 
mendifaoe  of  the  &uces,  affecting  ]H:uicipaIly  that  con- 
geries of  mucous  follicles  which  lorms  the  tonsils  j  and 
&om  thence  spreadiqg  along  the  velum  and  nvttk,  so 
as  frequently  to  affect  every  part  of  the  mucous  mem- 
brane, fht  disease  appears  by  some  tumour  and  redness 
of  the  ^arts  j  is  attended  witb  a  painful  and  difficidt 
d^utitum  i  a  troublesome  dammineai  of  tbe  mootb 
uid  throat }  a  frequent  but  difficult  excretion  of  mu- 
cus and  tbe  whole  is  accompanied  with  pyrexia.  The 
inflammation  and  tumour  are  commonly  at  first  moat 
GMuideraUe  in  one  toosil )  and  afterwards,  abating  in 
that,  iacnaaa  in  the  other.  Una  diseaae  is  not  con- 
tagious. 

Caiues  ofy  and persons  subject  fo,  this  disorder.  ThiB 
diwaae  is  oommoiihr  occanoned  1^  cold  extemaUy  ap- 
plied, particnlariy  about  the  neck.    It  affects  especiidly 
the  young  and  sanguine  i  and  a  dimution  to  it  is  often 
VolTXIIL  Fart  I. 
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acquired  by  babit.  3^  oocun  e^ajCiatly  in  dia  9^ng  Cyaawctte. 
and  autumn,  when  vieiintttdas  of  beat  aqd  oold 
qoeotly  take  Jflwe. 

.  Prognom.  This  species  of  cynanche  tenninatee  fr«- 
qVM^y  by  letolutijuit  sonaiiam  by  «apporatios,  bat 
bardlyever  l^gangvaae  \  tbangb  in aone  oases  doQgby 
Bpots  appear  m  the  fadcea :  the  prag^Kisia  tborefore  is 
generally  favourable. 

Cure*  Aa  tbe  piweip*^  lAari>id  affoetioa  V*  tbia 
diaeaie,  00  wbiab  ^  Ma  dianctariaiag  sjwptomt  im- 
mediately depeodr  is  the  a«dvo  inflammation  in  tbe 
tonsils  ud  neighbotiziog  paiti»  the  object  first  anf 
principally  to  be  aimed  at  in  tbo  oure  is  to  obtain  a 
resolution  of  this  inflammation.  Sometimes*  however, 
it  ifi  neoeasary  to  have  rocomae  to  practiqes,  with  the 
view  of  obviating  urgent  symptoms  before  resolution 
can  be  eflSected :  and  in  other  cases,  where  a  rescJatioa 
cannot  be  obtained,  it  most  be  the  aim  of  tbe  practi- 
tioner to  promote  a  speedy  and  favourable  suppuration. 
After  auftpniajticn  lw«  taken  pUoa»  the  pr^er  meana 
of  promotii^  a  dtsdmnm  of  the  puruleat  oMUter  wiH 
conclude  the  cure.  Here  some  bleeding  may  be  ao- 
cesswy  ^  large  and  general  wacuatioas  an  «^d<M> 
.beneficial.  The  opening  of  tbe  rannlar  veins  ia  an 
aigoificaat  nme^ft  acomling  to  Dr  CuUe*.  bqt  is  jcoom- 
mended  as  efficacious  1^  Sir  John  Prii^le :  SFUire  benefity 
however,  may  in  general  be  derived  frmn  Icecbis  to  the 
external  fiiuoes.  The  iaflammation  may  be  often  reliev- 
ed 1^  moderate  astringents,  and  parUcuiarly  by  acids 
i4^jed  to  (he  parts  alwcted.  In  many  cases,  nothing 
bas  been  found  to  give  more  relief  than  the  vapour  <tf 
warm  water  received  into  the  fiuices; 

Besides  these,  blistering,  and  still  more  frequently 
mbefacient  medicines,  are  applied  witb  success,  as  well 
as  antiphlogistic  purgatives ;  and  every  part  of  tbe  an< 
fi^logistic  regimen  is  to  be  observed,  except  the  ap- 
plication of  oold.  Sir  John  Pringle  reomnmanda  a 
uicfc  inece  of  ffannel  mmateQed  with  two  parts  of 
eommon  sweet  oil,  and  one  of  sprit  of  baitshoni  (or 
in  a  larger  proportion,  if  the  skin  will  bear  it),  to  be  a^ 
plied  to  the  throat,  and  reuawed  once  every  four  or  five 
hours.  By  this  means  tbe  neck,  and  sometimes  tbe 
whole  body,  is  put  into  a  sweat,  which  after  bleeding 
either  carries  off  or  lessens  tbe  inflammation.  When 
the  disease  bas  a  tendency  to  suppuration,  nothing 
will  be  more  useful  than  receiving  into  the  fituccs  the 
steams  of  warm  water.  Benefit  is  also  obtained  from 
poultices  applied  to  the  external  fauMS.  When  the 
abscess  is  attended  mtb  much  swelling,  if  it  break  net 
spantaneoasly,  it  ouf^t  to  be  opened  by  a  lancet ;  and 
this  does  not  require  modi  cautiim,  aa  even  the  io- 
flammatory  atate  may  be  relieved  by  aome  scarificatian 
of  tbe  touila.  IVben  this  dianse  runs  very  rapidly  to 
inch  abe^it  aa  to  threaloi  saSbcatani,  it  is  sometimea 
neoessary  to  hue  leooorse  to  brMwhotomy  aa  tbe  oal^ 
means  of  saving  tbe  life  of  the  patient.  But  there  la 
reason  to  believe  that  this  (^oration  has  sometimes  been 
aoaployed  where  it  was  not  necessary :  and  we  majr 
safely  venbire  to  say,  that  it  is  but  aeldom  requisite  ^ 
insomnch  that  Or  CuUen  Ukh  us,  he  bas  never  in  hia 
pnctioe  seen  any  case  requiring  broocbotm^. 

Sp.  II.   Ctnancbe  maucka.  xji 
The  maUgmmtf  putridf  or  tdctrems  SoitB  Tbxiut, 

Cynanche  maligna,  Sauv,  s^  3. 
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Cynanche  nlcMow,  Sauv.  tu.  a.  Jomn.  de  Med. 
1758- 

Cyoanche  gangncnoaa,  Sauv.  nr.  b.  Joan,  dc  Med. 

Ulcera  (sucium  et  guttnria  ang^osa  etlethalia,  His- 
panis  Garrotilhy  Lvd.  Mercat.  cousult.  24. 
•  Angiaa  ulcerosft,  ^of^^/*«  Account. of  the  nlce- 
roufl  sore  throat,  edit.  I75i<  Ht/Jtham  on  the  ma- 
lil^nt  alceroua  swe  throat,  from  1751  to  1753. 
Febru  epidemica  cum  angina  nlcusculosa,  Uouglas's 

Practical  History,  Boston,  1736. 
Angina  e^drmica,  Rutstly  Oecon.  Natnr.  f.  105. 
■    Ai^wa  gw^inenoM,  Wit&grii^^9  DiuerL  Inang.  £- 

Angina  anffiwativa,  Bord*»  Inquoy,  New  Yorit, 
1771. 

'  An^na  maligna,.  JtAntUmeiM  Ihe  malignaat  Angina, 
Wwcester,  1779. 

History  and  Deacriptutn.  This  distemper  is  not  par- 
ticularly described  by  the  ancient  physicians ;  though 
perhaps  the  Syrian  and  Egyptian  ulcers  mentioned  by 
Aretseus  Cappadox,  and  the  pestilent  ulcerated  tonula 
we  read  of  in  Aetios  Amideus,  were  of  this  nature. 
Some  of  the  scarlet  fevers  identioned^y  Morton  seem 
also  to  have  approached  near  to  it.  In  the  beginning 
of  the  last  centnry,  a  disease  exactly  similar  to  this  is 
described  by  the  ^ysicians  of  diat  time^  as  raging  with 
mat  violence  and  mortality  in  Spain  and  some^artsof 
Italy;  bnt  no  account  of  it  waa  puUisbed  in  this  conn- 
try  till  the  year  1748,  when  a  very  accurate  one  waa 
dnwn  up  by  Dr  Fotbergill,  and  in  1752  by  Dr  Hux- 
ham.  The  latter  observes,  that  this  disease  was  prece- 
ded by  long,  cold,  and  wet  seasons ;  by  which  jvobably 
-  the  bodies  of  people  were  debilitated,  and  more  apt  to 
receive  contagion,  which  possibly  also  mig^t  be  produced 
by  the  stagnant  and  putrid  waters. 

The  attack  of  this  disease  waa  very  different  in  dif- 
ferent persons.  Sometimes  a  rigor,  with  fulness  and 
soreness  of  the  throat,  and  painful  stiSbess  of  the  neck, 
were  the  Brst  symptoms  complained  oil  Sometimes 
alternate  chills  and  heats,  with  some  degree  of  giddi- 
ness, drowsiness,  or  beadadi,  ushered  in  the  diMemper. 
Jt  seized  othera  with  more  severe  feverish  symptoms-; 
great  pain  «f  the  head,  back,  apd  limbs ;  a  vast  op- 
pression of  the  prsecordia,  and  continual  sighing.  Some 
grown  persons  went  about  for  days  in  a  drooping 
Ktate,  with  much  nneasiness  and  anxiety,  till  at  last  they 
were  obliged  to  take  to  their  beds. — Thus  various  was 
the  disease,  says  Dr  Hu^cbam,  at  the  onset.  But  it  com- 
inonly  began  with  chills  and  heats,  load  and  pain  of 
the  head,  soreness  of  throat,  and  hoarseness ;  some ' 
cough,  sickness  at  stomach,  frequent  vomiting  and 
purging,  in  ohildren  especially,  which  were  snsetimes 
very  severe ;  though  a  contrary  state  was  more  cwn- 
noD  to  the  adult.  There  was  in  all  a  very  great  de- 
jection of  spirits,  very  sudden  weakness,  great-  heavi- 
ness on  the  breast,  and  fiuntness,  from  the  very  begin- 
ning. IV  poise  in  general  was  quick,  small,  and 
fluttering,  though  sometimes  heavy  and  undulating. 
The  urine  was  commonly  pale,  thin,-  and  crude.;  how- 
ever, in  many  grown  persons,  it  was  passed  in  small 
quantities  and  high  coloured,  or  like  turbid  whey. 
The  eyes  were  heavy,  reddish,  and  as  it  were  weeping ; 
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the  conntenaace  ve^  ofitan  full,  Suihed,  and  Uoatcd,  c^achcw 
though  sometimes  pale  and  snuk.  *  i—y  ■ 

How  slight  soever  the  disorder  might  appear  in  the 
day-time,  at  night  the  Symptoms  became  greatly  ag- 
gravated, and  the  feverish  habit  very  much  increased, 
nay,  sometimes  a  delirium  occurred  on  the  very  first 
night;  and  this  exacerbation  constantly  returned  through 
the  whole  coune  of  the  disease.  Indeed,  when  it  was 
considerably  on  the  decline,  our^  author  says  he  has  be«i 
often  pretty  much  surprised  to  find  his  pment  had  pas- 
sed the  whole  nif^t  in  a  ^rensy,  whom  he  had  lefk  tfH 
Icarably  cool  and  sedate  in  the 

Some  few  boors  after  the  seiume,  and  sometimes 
eotn^orazy  it,  a  swelling  and  somwss  of  the 
Aroat  was  peroeive^  and  the  tonsils  became  very 
tumid  and  inflamed,  and  many  times  tba  parotid  and 
maxillary  glands  swelled  very  much,  and  wry  sud- 
denty,  even  at  the  very  banning ;  sometimes  so 
much  as  even  to  threaten  stranffulatioi.  The  &nce8 
also  very  soon  'appeared  of  a  hi^  fli»id  red,  or  rather 
of  a  bright  crimson,  colour,  very-shining  and  glossy ; 
and  most  commonly  on  the  ovnta,  ttmsils,  velum  pa- 
latlnun,  and  back  part  of  die  phaiynx,  several  whitish 
or  asb-colouTsd  spots  appeared  scattered  up  uid  down, 
which  eflentimes  increased  ven  fast,  and  soon  covered 
one  or  both  the  tonsils,  uvula,  ficc :  those  in  the  event 
proved  sloughs  of  superficial  ulcera  (which  sometimes,  ' 
however,  ate  vray  deep,  into  the  parts).  The  t<ngne 
at  this  tim^  though  mily  vriute  and  moist  at  Ae  tip, 
was  v«rr  fimi  at  uie  root,  and  covered  widi  a  thick, 
yellowish  or  brown  eoat.  The  breath  also  now  be- 
gan  to  be  very  nauseous:  which  oRensive  smell  in- 
creased hourly,  and  in  seme  became  at  length  intole- 
rable, and  that  too  smnetimes  even  to  the  patients  them- 
selves. 

The  second  or  third  day  every  s3rmptom  became 
much  more  aggravated,  and  the  fever  much  more  con- 
siderable ;  and  those  that  had  struggled  with  it  tole- 
rably well  for  30  or  40  hours,  were  forced  to  submit. 
The  restlessness  and  anxiety  greatly  increased,  as  well 
as  the  difficulty  in  swallowing.  The  head  ym  very 
giddy,  pained,  and  loaded  ;  there  was  generally  more 
or  kss  of  a  delirium  j  sometimes  a  pervigilium  and  per- 
petud  phrensy,  though  others  lay  very  stujnd,  but 
often  starting  and  muttering  to  themselves.  The  skin 
was  very  hot,  dry,  and  rough ;  there  was  very  rarely 
any  disposition  to  sweat.  The  urine  waa  pale,  thin, 
crude ;  often  yellowish  and  turbid.  Sometimes  vo- 
miting was  urgent,  and  sometimes  a  very  great  loose- 
ness, !n  children  particularly.  The  slooghs  were  now 
much  enlarged,  and  of  a  darker  colour,  and  the  sur- 
rounding parts  tended  much  more  to  a  livid  hue.  The 
breathing  became  much  more  difHcult;  with  a  kind 
of  a  rattling  stertor,  as  if  Uie  patient  was  actually- 
stranding,  the  voice  being  exceeding  hoarse  and  h<^ 
low,  exactly  resembling  ^t  from  venereal  ulcets  in- 
the  fauces  ;  this  noise  ih  speaking  and  breathing  was 
so  peculiar,  that  anyperson in  theleast  conversant  with- 
the  disease  might  easily  know  it  by  this  odd  noise ; 
firom  whence  indeed  the  Spanish  physictans  gave  it  the 
name  ofgarrotiUOf  expressing  the  noise  made  by  persons 
when  they  are  strangled  with  a  rope.  Dr  Fothergill 
never  ob8er\'ed  in  one  of  them  the  shrill  bariiing  noise 
that  we  &e)u«itly  hear  in  inflammatory  cynanche.  The 
-  '  breath 
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PUegm-  hmJik  of  all  the  difetaeJ  was  very  nanseoiu  ;  of  some 
'~      insufferably  fetid,  especially  in  the  advance  of  the  di- 
stemper to  a  crisifl ;  and  many  aboDt  the  fourth  or  fifth 
day  spit  off  a  vast  quantity  of  stialcing  purulent  mucus 
tinged  sometimes  with  blood :  and  sometimes  the  mat- 
ter was  ^uite  livid,  and  of  an  abominable  smell.  The 
nostrils  likewise  in  maa^  were  greatly  inflamed  and  ex- 
cwiated,  coDtinoally  dnpj^ng  down  a  very  ^larp  idior 
or  aanious  matter,  so  excessively  acrid,  that  it  not  only 
comdcd  the  lipa,  ebed^s,  and  bands  «f  the  children 
that  labaored  ondar  the  disease,  biit  even'  the  fingers 
and  arms  of  the  very  nurses  that  attended  them :  aa 
this  nloeradon  of  the  nwtoib  came  on,  it  comnonly 
caused  an  almost  incessant  sneexin^  in  the  children ; 
but  few  adults  were  afl«cted  with  it,  at  least  to  any 
considerable  degree.  It  was  surprising  what  quantities 
of  matter  some  children  diacha^d  this  way,  which 
they  would  often  rub  on  their  &ce,  bauds,  and  arms, 
and  blister  them  all  over.   A  sud^n  stoppage  of  this 
rheum  firmi  the  month  imd  nostrils  actually  cboaked 
several  chiUien ;  and  some  swallowed  snch  quantities 
of  it,  as  occasioned  excoriiUions  of  dw  intestines,  viiH 
lent  gripings,  dysentery,  &g.  nay,  even  exc<Hriatton8 
of  the  anus  and  mttodts.   Not  only  the  nostrils,  &a- 
cas,  &C.  were  greatly  aiected      ue  extremely  diaip 
matter,  hot  the  wind-pipe  itsrif  was  sometimes  mnc£ 
coiToded  fay  it,  and  ^eces  of  its  internal  membrane 
were  spit  up,  with  much  blood  and  cMmption }  and 
the  patients  lingered  on  for  a  considerable  time,  and 
at  length  died  tabid ;  though  there  were  more  frequent 
uwtaaces  of  its  falling  soddenly  and  violently  oo  the 
luon,  and  killing  in  a  peripneumooic  manner. 

Jjr  Hoxham  was  astonished  sometimes  to  see  several 
swallow  with  tolerable  ease,  though  the  tumour  of  the 
tonsils  and  throat,  the  quantity  of  thick  mucus,  and  the 
rattli^  noise  in  breat^ng,  were  very  terriUe  i  vrbkh 
he  thinks  pretty  clearly  shows,  that  this  malignant 
angina  was  nnre  from  the  acrimony  and  abnnunce 
of  the  hofflottiB  than  the  violence  of  the  inflammation. 

Most  oommonlj  the  ai^na  came  -on  befinx  the  ex- 
anthemata }  hut .  many  times  the  cn^cular  eruption 
a^eared  hefcve  the  sore-Uinat,  mid  was  sometimes 
very  consiSeraUe,  though  there  was  little  or  no  pain 
in  the  fauces :  on  the  contrary,  a  very  severe  angina 
seized  some  patients  that  bad  no  manner  of  nuptton  j 
and  yet,  even  in  these  cases,  a  'very  great  itching  and 
desquamation  of  the  skin  sometimes  ensued ;  but  this 
Was  chiefly  in  grown  persons,  verpr  rarely  in  children. 
Id  general,  however,  a  voy  considerable  efflorescence 
broke'out  oo  the  sor&ce  oif  the  body,  -particulariy  in 
children }  and  it  most  commonly  happened '  the  second, 
third,  or  fourth  day  :  sometimes  it  was  partial,  some- 
times it  covered  almost  the  whole  body,  though  very, 
seldom  the  fiu» :  sometuDea  it  -was  «  an  erysipela- 
tous kind  ;  sometimes  more  pustular :  the  pustules 
frequently  eminent,  and  of  a  -deep  fiery  red  co- 
lour, particularly -on  the  breast  and  arms}  but  often- 
times they  were  very  small,  and  raiffht  be  better  felt 
than  seen,  and  gave  a  very  odd  kind  of  roughness  to 
the  skin.  The  colour  of  the  efflorescence  was  com- 
monly of  a  crimson  hue,  or  as* if  the  skin  had  been 
-Kraeared  over  with  juice -of  raspberries,  and  this  even  to 
the  fingers  ends  j  and  the  skin  appeared  inflamed  and 
■swollen,  as  it  were ;  the  arms,  hands,  and  fingers,  were 
-often  evidently  so,  and  very  stiff,  ai^  souemat  pain- 
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fid.  This  crimson  cdoor  of  the  skin  seemed  indeed  Cjnsni^ 
peculiar  to  thik  disease.  Though  the  eruption  seldom  »  '  ' 
failed  of  giving  some  manifest  relief  to  the  patient,  as 
to  anxiety,  smknesf  at  stomach,  vomiting,  purging, 
&c  yet  there  was  observed  an  universal  fiery  eruption 
on  some  petscms,  vrithout  the  least  abatement  of  the 
symptoms,  nay  almost  every  symptom  seemed  more  ag. 
gnvated,  particulariy  the  fever,  load  at  breast,  anxiety, 
and  delirium  ;  Dr  iluxham  knew  more  than  nne  or  two 
patients  die  in  the  most  ragbg  phrensy,  covered  with 
dm  most  uaivenal  fiery  raw  be  em  saw :  8otbat,asin 
the  highly  cenfioeot  smaHpox,  it  seemed  only  to  de- 
note the  quantity  of  the  ^tisease,  as  be  terms  it. 

He  had  under  his  care  a  young  gentleman,  about 
I  a  years  of  age,  whose  tongue,  fauces,  and  ton-  v 
sils,  were  as  black  as  ink,  and  he  swallowed  with  ex- 
treme difficulty  i  he  continually  spit  off  immense  quan- 
tities of  a  black,  sanioos,  and  very  fetid  matter,  for 
at  least  eight  or  ten  days  :--4U)out  the  seventh  day,  his 
fever  being  somewhat  abated,  he  fell  into  a  bloody 
dysentery,  though  the  bloody,  sanions,  fetid  expec- 
toration still  continued,  with  a  most  violent  oouj^* 
He  at  length  indeed  got  over  it,  to  the  very  j[rcat 
snrpriae  of  every  one  that  saw  him.    Now,  in  this  pa^ 
tient,  »  severe  and  ontveraal  rash  hndce  ont  upon 
the  second  and '  third  day ;  and  the  itcbiiq;  ot  bis 
skih  was  so  intolerable,  that  he  tore  it  all  over  his 
body  in  a  most  shodcing  manner ;  yet  this  very 
great  and  timely  eruption  very  little  relieved  his  fever 
and  phrensy,  xtr  prevented  the  othra  dreadfiil  sym* 
toms  mentioned. 

An  early  and  kindly  eruption,  however,  vras  most 
■commonly  a  very  good  omen  ^  and,  when  succeeded  by 
a  very  iwpious  oBsquamation  of  the  cuticle,  one  of  the 
most  favourable  ^roptoms  that  occurred  :  but  when  the 
emptioa  turned  of  m  dusky  or  livid  colwr,  or  prema- 
tnrply  oc  suddenly  receded,  eviiiy  symptmn  grew 
WMise,  and  the  utmost  danger  impen^d,  especiaUy 
if  pnr^  or  black  ^pots  appeared  up  and  down,  as 
sometimes  happened }  the  urine  grew  limpid,  and  con- 
^iilriona  came  on,  or  a  &tal  snflbcatun  aoon  dosed  tb» 
truedy. 

The  disease  was  generally  at  the  height  about  the 
fifth  or  sixth  day  in  young  persons,  in  the  elder  not 
«osoon-;  and  Ihe  crisis  many  times  was  not  till  the 
nth  or  1 2th,  and  then  very  imperfect;  some  adults 
liowever,  were  -carried  off  in  two  or  three  days  ^ 
the  distemper  either  falling  on  the  lungs^  _and  killing 
in  a  peripneumooic  manner  ;  or  on  the  brain,  in  which 
case  the  piUient  either  died  raving  or  comatose.  In 
sanie,  the  disease  brought  00  a  very  troublesome  cough, 
purulent  expectoration,  hsemoptoe,  and  hectic  fever ;  in 
which  they  lingered  on^or  several  weeks,  and  dien  died 
4<hid. 

If  a  gentle  ea^  sweat  took  place  on  the  third  or  fourth 
day;  if  the  poise  became  nme  alow,  firm,  and  equal; 
if  the  sloughs  of  the  &ucei  cast  off  in  a  kindly  manner^ 
«nd  appeared  at  the  bottmn  tolerably  clean  and  florid  y 
if  the  breathing  was  more  soft  and  free,  and  some  de- 
gree of  vigour  and  quickness  returned  in  the  eyes  ;  all 
was  well,  and  a  salutary  crisis  ftrflowed  soon  by  a  con-  - 
tiouaoce  of  tlie  sweat,  and  a  turbid,  subsiding,  frrin&- 
irCQUs  urine,  a  plentiful  expectoration,  and  a  very  large 
dpeqoamation  of  the  cuticle.  But  if  a  rigor  came  oo^' 
and  the  exanthemata  suddenly  disaj^eued  or  tamed 
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yUart^ii  Imi }  if  Ifae  folM  grew  very  siull  and  quick,  and  die 
&■     situi  remaiaed  hot  and  pardied  as  k  woe,  die  ^«fttli- 

'"^iT"  'iBanore  di&coh,  the  «fe»  daad  and  glaa^i  the  nraw 
.pale  aod  limpid,  a  pknnsj  or  coma  succeeded,  widi 
■»  coldish  clMnmy  sweat  on  the  face  or  exteemities }  life 
iras  despaired  oi,  especially  if  a  singultus  and  choaking 
-or  gulping  in  the  throat  attended,  with  sudden,  Uqnid, 
innlnntary,  livid  stools,  intolerably  fetid.  In  some 
few  p^ients,  Dr  Uuxliam  observed,  some  dme  before 
the  fatid  period,,  not  tmly  the  face  bloated,  sallow,  shin- 
ing and  greasy  as  it  were,  but  the  whole  neck,  very  much 
awollen^  and  of  a  cadaverous  look }  and  even  the  whole 
body  became  in  eome  degree  OBdematoos ;  and  the  im- 
pression of  a  fingerwotdd  remain  fixed  in  a  part,  the  skin 
Bet  rising  again  as  umal }  an  indication  ^at  the  ^lood 
stagnated  m  the  ca^llaries,  and  that  die  elasticity  of 
the  fibres  was  quite  lost. 

Aledical  writers  are  still  much  divided  in  opinion, 
whether  the  cynaocbe  maligna  is  tb  be  considered  as 
the  same  disease  with  the  scarlatina  aaginosa,  after- 
wards bo  be  treated  of,  or  not.  This  question  will 
afterwards  come  to  be  mere  fully  discussed.  At  pre- 
sent we  may  onl^  observe,  that  although  ulcerous  sore 
throats  of  a  malignant  nature  often  appear  sporadical- 
ly, yet  that  the  disease  above  described  iqipears  only 
•a  an  epidemic,  and  is  always  the  eomequowe  of  con- 
tagiMi. 

-  Wa  have,  dierefiwe,  no  donM  that  dm  cynanehe  ma- 
ligna 9S  Haxfaam,  Fothergill,  and  CuUen,  is  precisely 
tb  samediscasewith  the  scarbtitta  amaaosaof  Sauvage, 
Withering,  and  other  late  writers.  This  is  abnndanUy 
demonstnUed  by  the  diversities  which  take  place  in  the 
appearance  of  the  disease  among  children  of  the  aiBe 
family  during  the  same  epidemic. 

Prognosis.  This  may  be  easily  gathered  from  the 
■ibove  descripdon.  The  malignant  and  putrid  tendency 
«f  the  disease  is  evident,  and  an.  increase  of  dK  syn^ 
toms  which  arise  from  that  putiescent  disposition  n  the 
body  most  give  an  nnlavmurable  prognostic  On  the 
oontnry,  a  decrease  of  these,  and  an  aj^arent  increase 
•f  the  rtr  vtif«,  are  &vonrabIe:  in  .general,  what  is 
observed  to  be  fevonrable  in  the  nervous  and  putrid 
Mal^nant  fevers,  is  also  &vonraUe  in  this,  and  vke 
vertttm 

Catue*.   Since  the  accurate  accounts  given  by  Dr 
'  Fothergill  and  Huxham  of  the  epidemics  which  pre- 

vaj^ted  about  50  years  ago,  this  disease  has  frequently 
hem  olwerved  at  times  epidemic  in  almost  every  differ- 
ent part  of  Britain.  Like  smallpox,  measles,  and  cfain- 
oou^,  it  seems  in  every  case  to  be  the  efiect  of  a  pe- 
fiuUar  and  specific  contagion.  It  has  been  obserwd 
to  prevul,  cqna^  generally  in  every  situadoo,  and  at 
avery  season  j  and  on  exposure  to  the  conti^on,  no 
age,  sex,  or  condition,  is  exempted  from  it.  But  th» 
hariag  once  had  the  disease,  seems  in  due  nffiecdon  to 
afford  tlie  same  security  against  fi^nre  conta^m  as  in 
tho  smallpox :  at  .kast  instancee,  where  it  can  be  taid 
tliat  the  same  individnal  haa  been  twiee  a&ctcd  with 
it,  are  hodi  very  nwe  and  very  doiAtfiil,  as  well  as  m. 
smallpox. 

Cure.  Like  other  febrile  oootagions,  the  malig- 
MtBtulceroos  sove. throat  is  tarminated  only  by  a  na- 
ioml  course }  and  the  chief  businesa  o{  the  pracd- 
dmMr  is  to  oeikAat  unfavonnMe  oocuvrenoes.  In 
Ihk^he-Jiflift  fmt4imf  of  the  dinaio  is  chiefly  to 
■  -  .4 


be  kept  in  view.   The  debiKty  with  which  it  is  at-  CTaaaebs. 
leaded  renders  all  evaoaatioos  by  bleeding  and  puz^ 'y" 
gin^  im^per,  except  in  a  few  instances  where  the 
■debility  is  kss,  aod  the  inflassmatory  symptoms  more 
considerable.    The  fiuices  are  to  be  preserved  6mm  the 
effects  of  the  acrid  matter  poured  out  upon  them,  and 
are  therefore  to  be  frequendy  washed'  out  by  aatiseptu: 
gargles  or  injectioas  }  and  the  putrescent  state  of  the 
wh<de  system  should  be  guarded  agaiast  aod  corrected 
by  internal  antiseptics,  especially  hy  the  Peiuvian  bark 
given  in         beginning  and  continaod  tfafoug^  the 
course  of  the  disrase.   Great  benefit  is  also  often  de- 
rived from  die  liberal  use  of  die  mineral  acids.  Both 
the  solphnric  and  muriadc,  in  a  state  t£  propear  dUntion, 
have  been  highly  extolled  by  difiimnt  medical  writers, 
and  an  prodocdve  of  the  best  effects  in  actual  pracdce, 
when  they  can  be  introduced  to  a  sufficient  extent. 
In  particular,  the  ox^^nated  muriatic  acid,  as  recom- 
mended by  Mr  Bratthwaite,.  has  been  found  producdve 
of  the  greatest  advantages.    Emedcs,  both  by  vomit- 
ing and  nauseating,  prove  nsefiil.    When  any  conside- 
nble  tumor  occurs,  blisters  applied  externally  will  be 
of  service,  aod  in  any  case  may  be  proper  to  moderate 
the  inflammatim. 

Very  lately,  the  internal  use  of  the  capsicum  «nnnnni| 
or  Cayenne  pepper,  as  it  is  commonly  called,  has  been 
highly  celebrated  in  this  aficction  j  and  it  is  particidaF- 
ly  said  to  have  been  emphnred  wkh  singular  aacccss  in 
the  West  Indies. 

But  of  all  dw .  remedies  htely  ]»oposed,  none  has 
been  more  highly  extolled  than  the  external  use  of  add 
water.  It  has  even  been  cimtended  by  some  that  by 
dashing  cold  water  on  the  surlace  <^  the  body,  an  im- 
mediate artificial  cure  of  this  disease  may  be  obtained. 
We  are,  however,  fully  persuaded,  that  cold  water  will 
no  more  destroy  the  contarion  of  this  disease  than  of 
smallpox }  and  we  <»mnot  help  thinking  that  the  prac- 
tice is  seldom  necessary,  and  sometimes  hnrtfnU 


Sp.  IIL   Ctnakcrx  tracrbaui. 

The  Croup. 

CywuM^  trariiralis,  Sam.  qi.  5. 

Cynanehe  laryngea  aoctuun,  EUer  de  oogn.  et  cn- 

raod.  morb.  sect.  ^. 
Ajiginse  inflammatonse,  sp.  i.  Boerh.  80Z. 
Angina  latens  et  difficilis,  Dadom,  ohs.  l8. 
Angina  interna,  Tuip.  1.  i.  obs.  51. 
Ai^ina  pemlciosa,  Greg,  Horst.  G^,  1.  iiL  ohi.  S*. 
Sumici^io  stridula.  Home  on  the  Croup. 
Asthma  infiuitoni,  MSIar  on  the  Astluna  and  Chiij- 

congh. 

Asthma  infantm  tpasnwdienm,  JRiuA,  Dissotationi. 
liond.  1770* 

Cynanehe  sticidnU,  CrmBfird  DiaieBL  Zmng*  £din> . 

1771. 

Angina  epidenucn.anBO  1743.   ISoUef  apnd  SMtty** 

History  of  ^e  weather. 
Mcnbtts  strangulatmius,  Starry  Phil.  Trans.  N°  495.  ■ 
Morbus  tmcnlentns  in&ntum,  JVoKco^ad  Viadrum : 
et  in  viciaia  grassans  aan.  1758.  C  It  Bei^ges.. 
A  nova.  N..C.  torn.  ii.  p.  157. 
Catarrin»snffboadvnsBai^adenusaim.,i75d.  ISt- 
laryU  Daitwn  of  Bariwdocs.. 
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PUcsms-     Aogina  inflamiutom  infuitaiiif  Xkik/,  OocMh  nit. 

sis»-  p.  70. 

''-     »         Angina  poVjrposa  sive  membranac«»  Mi^etUSt,  Ar- 
geatorati  1776*  et  axctotea  ab  co  allegati. 

The  best  descriptioo  of  this  disease  we  bare  in  Dr 
Cutlen^s  Practice  of  Phjsic.  He  infornis  us,  that  it 
csaaists  in  an  inflaimnation  of  the  i^tis,  larynx,  or 
upper  part  of  the  trachea,  whedier  it  a&ct  the  mem- 
branes of  these  parts  or  the  mosdes  adjoimiw.  It 
matf  arise  Snt  in  these  parts,  and  continue  to  suMist  in 
them  alone ;  or  it  may  come  to  affect  these  parts  from 
the  cjrnandie  tonsillaris,  or  maligna,  shading  into 
them. 

la  either  way  it  has  been  a  tare  occnrrence,  and  few 
tostaaces  of  ic  have  been  marked  and  recoiNded  by  j^y- 
sicians.  It  is  to  be  known  by  a  pecoliar  croaking  sound 
of  the  voice,  by  difficult  reepiration,  mth  a  sense  of 
.  straitening  about  the  larynx,  and  by  a  pyrexia  attend-> 
ingit. 

From  the  nature  of  these  sjrmptoms,  and  firom  the 
dissection  of  the  bodies  of  persons  who  died  of  this  dis- 
ease, tfaere  is  no  doubt  of  its  being  of  an  irfiBWtory 
kbd.  It  does  not,  howerer,  always  ran  the  eoune  of 
inflammatory  affections  ;  hot  freqoentfy  pniacea  such 
an  obstrQction  of  the  passage  of  the  air,  as  suffixates, 
and  tberebj'  proves  sudddnly  fatal. 

It  particuUriy  proves  in  consequence  of  the 

trachea  being  obstructed  by  a  membruious  substance  - 
Kning  the  inside  of  it,  and  very  nearly  approaching  in 
appearance  to  the  inflammatory  exodation  efien  dis- 
covered on  the  intestinal  canal  in  Chose  d^g-  of  en- 
teritis. 

If  we  jndge  rightly  of  the  nature  of  this  disease, 
it  will  he  obvious,  that  the  cure  of  it  requires  the 
most  powerful  remedies  of  loAunmation  to  be  em- 
ployed upon  the  very  fiist  appearance  of  the  symptoms. 
When  a  sufibcation  is  thr^tened,  whethet  any  leme-' 
dies  can  be  employed  to  prevent  it,  is  not  yet  deter- 
mined by  sufficient  experience  :  but  it  is  evident,  that 
in  certain  cases  the  life  of  the  patient  can  be  preserved 
Only  by  the  removal  of  that  matter  which  obstmcts  the 
passage  of  air  through  the  trachea. 

The  accounts  which  books  have  hitherto  given  ns 
of  inflammations  of  the  huynx,  and  tbe  parts  comiect- 
.  ed  with  it,  amount  to  what  we  have  now  said  'y  and 
many  instances  are  recorded  of  tbe  disease  happening 
in  adalt  persons:  but  there  is  a  peculiar  affection 
of  this  kind  happening  to  infants,  which  has  been  lit- 
tle taken  notice  of  till  lately.  Dr  Francis  Home  is  the 
first  who  has.^ven  any  distinct  aocoont  of  Ais  disease) 
hot,  since  he  wrote,,  several  other  authors  have  taken 
notice  of  it,  and  have  given  different  opinions  concern- 
ing it; 

This  disease  seldom  attacks  infants  till  after  they 
have  been  weaned.  After  this  period,  tbe  youn^r 
they  are,  the  more  liable  they  are  to  the  disease.  Ibe 
frequenCT  of  it  becomes  Jess  as  children  become  more 
advanced  }  and  there  are  few  instances  of  children  a- 
bove  1 2  years  ofi^  being  affected  with  it.  It  attacks 
children  of  the  midland  countries,  as  well  as  those 
who  live  near  the  sea ;  but  it  occurs  muc:h  more  fre- 
f  neatly  at  certain  places  than  at  others.  It  does  not 
appear  to  be  contagions ;  and  its  attacks  are  fre- 
^KBtly  repeated  in.  ue  same.  c^d.   It  is  often 
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nifestly  the  effect  of  cold  ajiplied  to  the  body }  and  Cyaanehe. 
therefore  appesos  moat  frequently  in  the  winter  and'    "v  ' 
(rpring  seasons.    It  very  cimmionly  comes  on  with  the- 
mUnary  symptoms  of  a  catairii}  bnt  aooaetinies  the 
peculiar  rf  mptana  of  tbe  tease  ihsw  tfaemdm  at  tbe 
verrfirst. 

These  peculiar  symptoms  are  the  following; 
hoarseness,  with  some  shrillness  and  lingpa^  amai, 
both  in  speaking  and  coughing,  as  if  tha  notae  caaw 
from  a  bnzsn  tabe.  At  tbe  sum  time,  theie  iaa. 
sense  of  pain  idraut  the  larynx,  some  difficulty  of  re- 
spiration, with  a  whizzing  sound  in  inqiiration,  as  if 
the  passage  of  the  air  were  straitened.  The  cough 
which  attends  it,  is  commonly  dry  ;  and'  if  any  thing 
be  spit  up,  it  is  matter  of  a  purulent  appearance,  ana 
sometimes  films  resembling  portions  of  a  membrane.. 
With  all  these  symptoms,,  there  is  a  frequmcy  of 
pulse,  a  resdessness,  and  an  unea^  sense  of  heat. 
When  .the  internal  fauces  are  viewed,  they  are  soMe- 
times  without  any  appearance  of  inflanunatioa ;  but 
frequently  a  redness,  and  even  swelling,  appeaia;  andr 
aometimes  there  is  ati  appearance  of  natter  like  to « 
that  rejected  by  congfaing,  together  with  tbe  syasp- 
toms  now  described,  and  pBrticularij>  with  ^nat  du*- 
ficid^  of  breathing,  and  a  sense  ei  strai^ling  in  the 
fouces,  by  which  the  patient  is  sometimes  suddenly 
taken  off. 

Many  dissections  have  been  made  of  infiints  who  • 
had  died  of  this  disease,  and  almost  eonstantly  there 
has  appeared  a  preternatural  substance,  apparently  ' 
membranous,  Hning  the  whole  internal  surfoce  of  the 
upper  part  of  the  trachea,  and  extending  in  the  same 
manner  downwards   into  aoOM  of  its  satnificatioos. 
This  preternatural  membrane  may  be  easily-  separated, . 
and  sometimes  has  been  found  separated  in  part  from 
tbe  subjacent  proper  nemlmae  «  the  tncheaw   This  . 
last  is  commnriy  fimnd  entire,  Unit  is,  without  any 
appearance  of  erosion  or  ulceration ;  bat  it  freqaenUy 
shows  the  vestiges  <^  inflammatioo,  and  is  covered 
by  a  matter  jrescmbting  pus,  VSk.9  to  that  rejected  1^ 
coughing  'y  and  very  often  a  natter  of  the  same  kind 
is  fonnd  in  Ae  brow^ise,  wwnfimes  m  oaosiderahla  • 
quantity. 

From  tbe  remote  causes  of  this  disease ; .  firom  the 
catarrhal  symptoms  commonly atteniting  it;  from  the 
pyrexia  constant^  present  vrith  it  y  from  the  same 
kmd  of  preternatural  membrane  being  found  in  the 
trachea  when  the  cynaode  nali^a  ia  conmonicated 
to  it ;  and  from  the  vestiges  of  uiflaawnation  <a  tba . 
trachea  tocffvereJ  mm  diaeectien  ^  we  must  cendnda, . 
that  ^  £sease  caosnts  ia  w  inflannatory-  afisetioa  . 
(tf  the  mueons  membraaa-  of  the  larynx  aad  trachea, 
produdng  an  exudatien  awdogonr  to  that  found  oa„ 
the  surfoce  of  inflaned  viscera,  aad  appaariog  partly 
in  a  membranous  eraat^  and  pal^Ely  in  a  :flaidiram  w 
sembling  pus. 

Tliot^  this  disease  ccmsists  in  an  inflammatocy  af-  - 
faction,  it  does  not  coimnDidy  end  ekfaer  la  saqqaoatiatk 
or  gangrene.   The  mest-tranbksome  circuwtanoe  of  it 
seems  to  consist  in  a  spasm  of  tha  unisclee  o£ihe  glottis, , 
threatening -sufiocation. 

When  this  disease  terminates  in  health,  it  i>  by  re- 
solution of  the  iaflammation,  by  ceasing  of  the  spasm  . 
f^the  glottis,  by  an  expectoration  of  tSie  imrtler  ex- 
uding ftom  the  toacbea,  aad.  e<  4m-  U9m  Atned 
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FUccm*  tlm,  tad  fireqiieiitlx  it  eiuU  without  anj  expectfira- 
.  ^     tion,  or  at  leutf  widi  sodi  oslj  u  attends  an  ordinazy 
»  '  --'  catuih.    fiat  in  some  instances,  a  salutary  termiaatioo 
'has  very  speedily  taken  place,  in  consequence  of  die 
-discharge  of  the  membraneos  snbstance  from  the  tra- 
chea, even  under  its  proper  tabular  form. 

When  the  disease  ends  fatally,  it  is  by  a  suffocation 
seemingly  depending  upon  a  spasm  affecting  the  glot- 
tis i  but  sometimes,  probably,  depending  on  a  quantity 
of  Duitter  filling  the  bronchix  or  obstructing  the  tra* 
^ea. 

As  we  suppose  the  disease  to  be  an  inflammatory  af- 
fection, so  we  attempt  the  cure  of  k  by- the  usual  re- 
medies of  inflanimatioD.  Bleedings  b^  genend  and 
to^cal,  has  oflten  given  immediate  relief,  and,  by  be- 
ing repeated,  has  entirely  eared  the  disease.  Blistq^- 
ing  also,  near  the  part  'dkcted,  has  been  found  use- 
iuL  Upon  the  'fint  attack  of  the  disease,  vomiting 
ioiroediately  aftet  bleedkig,  -aeons  to  be  Of  coosid^ 
able  -use,  and  sometimes  suddenly  removes  the  disease. 
But  emetics  are  still  more  uscfuj  in  advanced  periods, 
fiy  the  employment  of  these,  die  matter  obstructing 
the  trachea,  and  indueing  apadmodic  i^^eclions,  has  of- 
ten been  successfully  removed,  when  the  situadon  of 
the  patient' seemed  to  be  almost  desperate.  '  And  as  in 
die  ]ffogres8  nf  ^  disease  fresh  effusions  of  this  matter 
are  very  apt  to  take  place,  the  frequent  repetiUon  of 
enetieiliiecMnea  Aeoessary.  tt  "is  often  nvcessa^  to 
have  reconne  to  those  operating  the  most  expeditiously^ 
floch  as  sid^nte  t^  tiac  even  in  lar^e  doses.  In  everf 
atage  of  the^disease,  the  antiphlogistic  regimen  is  ne- 
cessary, and  particakuly  the  -frequent  nse  of  lauoivo 
^ysteia.  Some  practitioners  CMisider  mercury,  porti- 
(hdariy  under  the  form  of  calomel,  as  an  almost  inialU> 
hie  remedy  in  this  diaeasb  It  has  particularly  been 
extolled  by  Mr  James  Anderson,  an  enunent  surgeon 
ID  Edinburgh.  But  we  are  sorry  to  say  that  in  some 
cases  at  least,  after  the  fiurest  trial,  it  has  been  found 
to  fail.  Thoogh  we  suppose  that  a  spasm  affecting  the 
glottis'  is  often  fatal  in  this  disease,  antisp^modic  medt- 
cinra  have  not  in  general  been  found  of  great  service. 
6ome,  however,  have  strongly  recommended  the  use  <^ 
asafcettda  under  the  form  of  injection;  others  place 
frmt  mmfidence  b  oil  or  oily  matures,  taken  by  the 
month;  hut  more  immediate-  benefit  is  derived  from 
tepid  bathing,  and  tiie  employnwnt  of  snlphoric  ether, 
both  extemaUy  and  iatenally. 

By  these,  when  the  disease  is  spasmodic,  it  is  often 
raccessfuHy  removed.  But  by  much  the  most  danger- 
ous form  of  the  disease  is  the  inflammatory  state  giv- 
ing the  exudatioi^.  And  wh^n  this  inflammatory  exud^. 
tion  has  even  been  removed  from  the  upper  part  of  the 
trachea,  yet  it  has  sometimes  ^ved  &ul  from  the  in- 
flammadoii  and  exudation  .extending  to  the  branches  of 
the  aspera -artaria.  By  such  an  occurrence  the  writer  ' 
of  the  present  article  bad  the  misfortune  to  lose  a  &- 
vonHte  son  ;  tin  ainiable  yoUtb,  in  the  fimrteenth  year 
of  his  aoe,  who  was  hi^ly  admired  and  uncerely  re- 
gretted by  ail  to  wb<^  he  .was  known. 

Sp.  IV.  CyKANCHE  PHAR7NGXA. 

C^anche  pharyngea,  Sauv.  ^  6.  EUer  de  cogn.  «t 
cor.  sect.  7.  -  ' 
.'AnffiiK  inflammatorim,  sp.  4.  Seerh,  804. 

•nil  i>  not  nwifexiaUy  diff**^"t  from  ihe  cynanche 
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tonsillaris ;  only  that  the  inflamnatioa  ii  s^d  to  hogin  pneaoi». 
in  the  phaiynx,  thou^  Dr  Cullen  says  he  never  knew 
an-instance  of  it.   Hie  symptoms  are  almost  the  same,'"  *  ' 
and  the  cure  is  precisely  so,  with  that  of  the  cynancho 
tmnBlaris. 


Sp.  V.  Ctkakche  PAILOTIIMK&. 

'l^^itendK  pantidsca,  Sow.  sp.  14.  GaUtt  Onxn* 
LON8  et  Odrles,  Tutot  Avis  au  peuple,  N*  116. 
EncycU^diCf  au  mot  Oreilhms. 

Angina  externa,  A^nglit  tfac  Mumps, occon. 
natnr.  p.  114.    &o<i>  the'BBANKS. 

Catarrhus  Bellmsnlanus,  Sauv.  sp.  4.  Osservaz-ioni 
di  Giro^  Go^fKtrt',  Venex.  1731.  Osservauoni 
i&  Latg.  Teesetti,  Bacolta  ima,  p.  176. 

'ftis'is  a  disease  well  known  to  the  'yol^,  but 
little  taken  notice  of  by  medical  writen.  It  is  irftett . 
epidemic,  and  manifestly  contagious.  It  'comes  on 
with  the  usual  symptoms  of  pyrexia,  which  is  soo)i  af- 
telr  attebded  wiUi  a  considerable  turooar  -  of  the  exter- 
nal fauces  and  neck.  The  swelling  appears  first  as 
a  glandalar  moveable  tumOr  *t  -  the  comer  of  the 
lower  jaw  ;  but'  it  socn  becomes  uniformly  diffused 
over  a  grei^part  of  the  neck,  sometimes  on  one  side 
only,  hut  more  -commonly  on  both.  Hie  swelUog 
continues  to  increase  till  the  fourth  day ;  but  from 
diat  period  it  declines,  and  in  a  few.  days  more  goes 
off  entirely.  As  the  swelling  of  the  fauces  recedes, 
it  not  unfrequendy  happens  that  aome  tumw  aflecta 
the  testttdes  in  the  niale  sex,  w  the  breasts  in  tho 
female.  These  tumors  axe  sometimes  large,  hard,  and 
somewhat  painful ;  but  are  seldom  elUier  very  painful 
or  of  long  continuance.  The  pyrexia  attending  this 
disease  is  commonly  slight,  and  goes  off  with  the  swel- 
ling of  the  &uces ;  but  sometimes,  when  the  swelling 
of  the  testicles  does  not  succeed  to  that  of  the  fauces, 
fHT  when  the  one  or  the  other  has  been  suddenly  re- 
' pressed, 'die  pyrexia  becomes  more  considerable,  is  of- 
ten attended  with  delirium,  and  has  sometimes  proved 
fatal. 

As  this  disease  commonly  nms  its  course  without  ei- 
ther dangerous  or  troobleswne  symptoms,  so  it  hardly 
requires  ai^  remedies.  Ananti^ogisUc  regimen,  and 
avoiding  cold,  ar*  all  that  will  be  vommonl^  necessary^ 
But  vriien,  upon  the  receding-i^he  swellmgiB,  the  py- 
rexia comes  to  be  considerable,  and  threatens  an  al^c- 
don  of  die  brain,  it  will  be  proper,  by  warm  fomenta- 
tions, to  brip^  back  <he  swelling ;  and  by  vomiting, 
bleeding,  or  blistering,  to  obviate  the  consequences  of 
its  absence. 

Genus  XI.  PNEUMONIA. 

Febris  pnenmonica,  Ht^m.  II.  136. 

Sp.  I.  Feripmeumokia. 
PtfnjDmwnof^,  or  Inflammatimi  of  the  LuKOSt  > 

Pmpneumonia,  Smtv.  gen.  112.   Lm.  34.  .^%*  51* 
•S^*  gen.  ^11.    Boerh^Bxi.    Juncker  ^J. 

iPeripDeumoma  pura  sive  voraAuctorum,         sp.  [.' 

Peripneumonia  nstxica,  Sauv.  sp.  11.  Mwgagn.  Aa 
caiis.  et  sed.  £^8t.  xx.  art.  30,  31. 

Feripnemnonia  catarxfaalis,  Smv»  sp.  "6. 

^peripneumonia 
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PwipncBioDia  lurthi,   S^fdenh.  sect.  6.  cap.  4. 
Soerk.  867.   Morgagnt  de  caus.  et  sed.  £pist. 
xxi,  1x^15. 
PeripaeumtHua  putrida,  Sauv.  sp.  2. 
Peripoeumimia  ardens,  >S!inri;.  sp.  3. 
Peripoenmoiua  maligna,  Sauv*  sp.  4. 
FeripneuBionia  typhodes,  iSouv.  sp.  5, 
Amphimerina  peripneumonica,  &r»v.  sp.  15. 

Sp.  II,  Pleuritis. 
The  Pleurisy^  or  Inflammation  of  the  Pleura. 

,  PlearitiB,  Sauv.  gra.  103.  Lin,  27.  Vog.  56.  iSii^. 

gen.  303.   Boerh,  875.   Junct.  67. 
Paraphreiiens,  •Ssuu.  gea.  xoa-  Zm.  26* 
Faraphreiutis,  Fc^.  55.    Boerh.  907. 
Diapbragmitia,  -S^.  gen.  304. 
Pleoritis  vera,  Sauv.  sp.  i.    Boerh.  875.  Ver7>a 

princeps  morb.  acot.- pleoritis,  1.  i.  cap.  2.-3. 

Zeiwm  detla  parapleiiritide,  cap.  3.  Morgagni^ 

de  sed.  ct  cauB.  morb.  Epist.  xx.  art.  56.  x\u  45. 

TFendt  de  pleuritide,  apud  Sandijort^  tbes.  ii, 
Fleuritis  pnlmMUB^  iSbuu.  sp.  2.  Zevian.  dell,  para- 

pjenr.  lii.  28,  &c. 
■  Pleon^emnonia,  ^enn-peripneimrais,  pmpneu- 

m-pleoritiB  Aaetoram.  AvoMni*  de  pUori-pneo^ 

mooia.   lU.  ■  JXnEfim*  ^utcnl.  pathologf  oba.  13. 

JMor;fagm  de  aed.  ct  cans.  £put.  xz.  &  xri.  pas- 

ahn.  C/i^Aom,  Miiim«a,  p.  247.  Tr^lerie  pleori- 

tide,  apk.  i>  2»  3.  cap.  i.  8.   Hiutham,  Dissert. 

00  [deurisies,  &c.  diap.  i.    IlL  Pri^,  Dis.  of 

the  army. 

Plearitii  convulsivay&iHV.  sp.  13.  Bianck.  Hist  faep. 

vol  i.  p.  234-. 
Plcnritis  bydrothoracaca,  iSwKsp.  15.  Moegt^nide' 

caus.  et  sed.  xx.  34. 
Pleuritis  dorsalis,  Simv.  sp.  3.*'  Virmty  p.  3.  cap.  8. 
Plenrids  mediaatiDi,  Sauv.  ap.  3.    P.  Sal.  Div.  de 

affisc.  put.  cap<  6.   Fremd,  Hiit.  Med.  de  A^rea- 

Mcdiastiaa,-  Tt^.  ^2. 

Kenrids  pmcMrdii,  Sauv,-  n^i  5.    T^mor,  p.  iiL< 
cap.  9. 

Parapleoritis,  Zevtani  deNa  paraplenritide. 
Pleurodyne  parapleoritis,  Sauv.  sp.  19. 
Parajduenesis  diaphragmatica,  Simv,  tf.  x.  D»Haen. 

Rat.  med.  i.  7.  iii.  p.  31. 
Paraplireaesis  pleoritica,  Sauv.  sp.  2. 
Para^irenesis  Iiepatica,  ScMv.,tf.  3. 

Under  the  general  head  of  Pneumoniay  Dr  CuUen 
caniwebends  all  inflammations  of  the  thoracic  vis- 
cera, or  membraoe  liniog  the  inside  of  that  cavttjr; 
m  the  symptoms  do  not  ^vars  iraflicieiitlj  ^stinguuV 
Ae  seat  of  the  afiiectioiii  .fior  does  a  diffnenoe  in  the 
situation  of  the  affected  phice  make  any  difference  in 
the  enre. 

Hescriptum*  Pneumonic  inflammation,  however  va- 
rious in  the  seat, .  always  discovers  itself  by  pyrexia, 
difficult  breatbingj  cpugfa,  and  pain  in  some  part  of 
the  thorax.  It  almosl  always  comes  on  with  a  cold 
stage,  and  is  sccompanited  with  the  other  sjrmptoros  of 
pyrexia ;  thon^  in  some  few  instant  the  pulse  may  ■ 
Hot  be  more  fteqaent,  nor  tfae  heat  of  the  body  increa- 
ced'hcyond  vhat  is  natDial.   Sometimes  the  pyrexia  ii 
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from  the  beginning  accompanied  with  the  other  symp-  Pneomo- 
toms ;  but  freqojently  it  is  formed  some  hours  before 
them,  and  particularly  before  the  pain  be  felt.  The 
pnlse  for  the  most  part  is  frequent,  full,  strong,  hard, 
and  quick  ;  but,  in  a  few  instances,  especially  in  the 
advanced  state  of  the  disease,  it  is  weak,  soft,  and  at 
tfae  same  time  irregular.  The  difficulty  of  breathing 
is  moat  considerable  in  inspiration,  both  because  the 
longs  do  not  caaly  admit  of  a  full  dilatation,  and  be- 
cause the  dilatation  increases  the  pain  attending  the- 
disease.  The  difficulty  of  breathing  is  also  greater 
when  the  patient  is  in  «ie  poatnrc  of  the  body  rather- 
than  another.  It  is  gaoendly  greater  when  he  lies  on-* 
Uie  side  affected  ;  sometimes  the  contrary  hap- 

pens.  Very  ofken  the  patient  cannot  lie  upon  either  - 
ade,'and  can  find  ease  only  when  lyio^  on  the  back  ; 
and  sometimes  he  cannot  breathe  readily,  exMpt  when 
in  somewhat  of  an  erect  posture.    The  coogfa,  in 
different  cases,  is  more  or  less  uigent  or  painful.    It  > 
is  sometimes  dry,  or  without  anj  expectoration,  espe- 
cially in  the  boguHung  of  the  disease  }  but  more  com- 
monly it  is,  even  &om  the  bej^ing,  moist,  and  the' 
matter  spit  up  various  both  in  cwisistence  and  colour, 
and  frequently  it  is  s  treated  with  blood.   The  pain  la- 
alao  diflineiat  in  different  cases,  and  felt  in  different  parts  ■ 
of  the  thorax,  bo*  most  ireqaently  in  one  side.   It  has  ■ 
been  said  to'afllect  the  ri^t  side*  more'  fnqnently  thaa  '- 
the  left;-  bnt'this  tsvnoertainrand  wo  are  sure  that  the 
left  side  has  been  very  often  affected.   Sometimes  it  is  ,. 
felt  as  if  it  was  under  the  sternum  ;  sometinies  in  the 
back  between  the  shoulders  ;  and  when  in  the  sides,  its 
^  place  has  been  higher  or  lower,  more  forward  or  back- 
ward }  bat  the  place  of  all  most  frequently  afiiected  is 
about  the  sixth  or  seventh  rib,  near  the  middle  of  its  ' 
length,  or  a  little  more  forward.  The  pain  is  of^en  se- 
vere and  pnngent}  but  sometimes  more  dull  and  ob- 
tuse, with  a  sense- of -weight  rather  than  of  pain.   It  is  . 
most  especially  severe  and  pungent  when  occupying  the 
pkce  hist  mentioned.    For  the  most  part  it  continBes 
fifted  in  one  part,  hot  sunetimes  shoots  from  the  side  to; 
the  scapula  «i  wie  band,  or  to  the  stemom  atod  claviclo  - 
on  the  other.' 

Br  Cnllen -supposes  that  the  disMse  ifr  always  seat- 
ed, M*  'at  least  begins,  in  swne  part  of  the  pleura,  ta-  - 
king  that  membrane  in  its  greatest  extent,  as  now, 
commonly  understood  j  that  is,  as  covering  not  only  • 
the  internal  surface  of  the  r«vity  of  the,  thorax,  but  al-  - 
so  as  forming  the  mediastinum,  and  as  extended  over  1 
tfae  per!car£um,  and  over  the  whtde  .sur&ce  of  the 
lungs.    But  as  the  symptoms  never  clearly  indicate  ' 
where  the  seat  of  the  disease  is,  there  is  but  Kttle  firan- 
dation  for  the  diflferent  names      which  it  has  been  ■■■ 
distinguished.   The  term  pleurisy^  is  improperiy  limited 
to  that  inflmnmatiott  which  begins  in  and  chiefly^  af- 
fects the  pleura  costalis.    This  JDr  CoUen  thinks  is  a 
nre  occorrence ;  and  that  tfae  pieumonin  much  nore  - 
frequently  begins  in  the  pleont  investing  the  Jungs,  . 
producing  all  the  symptom*  wUcb  belong  to  what  ' 
hath  been  called  the  pleurt'tig  vera.-  The  word  peri- 
pneumony  has  been  applied  to  an  inflammation  begin-  - 
ning  in  the  parenchyma,  or  cellular  texture  of  the 
lungs,  and  having'  its  seat  chiefly  there^    But  to  Dr  - 
Cullen  it  seems  very  doubtful  if  an^  acute  inflamma- 
tion 1^  tfae  lungs,  or  any  disease  wfaich  has  been  call- 
ed wmMotinony,  be  of  uuA  kind.   It  seems  probable, 
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Ffal^tma.  tliat  every  acute  inflammation  bt^pns  in  membraaoiia 
•UB-  parts }  and  io  every  disse^on  of  ponoas  nbo  have  died 
»  -' of  peripnemnooy,  the  external  mcmbntne  o£  (be  liuigi» 
or  wise  part  ot'.tbe  pleura,  has  appcued  to  have  been 
considerably  aBected.  An  inflammation  of  the  ^enra 
covering  the  upper  sur&ce  of  the  diaphragm,  has  been 
diBtinguished  1^  the  tppellation  oiparafhrenitis,  as  sop- 
posed  to  be  attended  wiUi  the  peculiar  symptoms  of 
delirium,  ri$tts  sardtrnKUSyanA  other  convulstye^motions : 
but  it  is  certMD,  that  an  iafiunmatiMi  of  that  portioa 
of  die  pleura,  and  a&oting  also  even  tbe  muscular  «nb< 
stance  of  tho  diaphra^,  has  often  talbu  place  wiUi- 
oiit  aay  of  tbe  symptoms  above  meDtioped  ;  and  neither 
tbe  di««Qtioas  wludi  have  fallen  und»7  Dr  Cullen^a. 
observation,  nor  any  aooounts  of  dissetitims,  support  tbe 
opiuon~^tiuit  an  u&unmiUion  of  tbe  pleura  covering  tbe 
di^hrtgm  ii  attended  with  delirium  more  commmiy 
tbmi  my  other  pneumonte  iofl«amntica.--Jt  ja  w  be  ol»- 
served^  bowever,  that  tboog^  the  ioflanmatiaii  be- 
gin Mi  one  particular  part  of  tbe  pleura^  the  morbid  af- 
feotion  is  wmmonly  communicated  to  .Uie  wbde  extent 
tbe  .membrane. 

Tko  pneumonic  infionunalion,  like  others,  may  ter- 
minate by  resohitioD,  tuppunutioa,  or  gangrene :  but 
it  bas  idto  a  temtination  peculiar  to  itseUT*,  namely, 
vdien  it  13  attended  with  an  eSiision  of  blood  into  tbe 
cdlubv  .-texiUmi  of  the  lungs,  wbidi,  soon  intarropt- 
tag  the'tarcolation  of  the  blood  tbrou^  the  viacus, 
pTDduoefl  a  &tal  suflbcation.  This  indeed  appears  to 
be  the  most  commDn  termination  of  pneimonie  tnflam- 
mattoa  iriwn  it  ends  fittaUy  ^  Jfor  vpon  tbe  diwection 
of  «Imost  every  person  who  bas  died  of  this  diiense,  it 
M|Mars  that  each  an  eSunon  bad  tuippened*  From 
tbe  same  dineotions  we  .learn,  that  pneumonic  infiam- 
matioQ  commonly  produces  an  exudation  from  the  in- 
ternal svfioe  of  the  pleura,  which  appears  pertly  as  a 
soft -viscid  crwt,  often  of  a  compact  memlmuioos  form, 
covering  every  where  the  surnce  of  the  pleura,  and 
particnhtrly  .tboae  pigrts  where  the  iungs  adhere  to  the 
pleura  cestalis,  or  mediastinum }  and  this  crust  aeems 
ahrays  to  be  tbe  cement  of  such  adbesifm.  The  same 
exudation  shows  itself  also  by  a  quantity  of  a  seroua 
fluid  commonly  fonnd  la  tbe  cavi^  of  the  thorax ;  and 
some  exudation  or  eflusion  is  usually  found  to  have 
been  made  into  tbe  cavity  of  tbe  pericaidium^  It 
seOBf  libewiie  pnbaUe,  tut  an  -effunon  of  this  kind 
is  MnaelSnMB  -made  into  tbe  canity  of  the  brondofic ; 
for  in  some  penont  vrfu  have  ued  after  labounog 
under  a  pneomonic  inflammation  for  a  few  days  only, 
the  bronchiie  have  been  found  filled  with  a  consider- 
able quantity  of  serous  and  tfaickish  finid,  which  must 
be,  considered  ra^wr  as  the  effusion  above  mentioned, 
having  had  its  thinner  parts  taken  off  by  re^iration, 
than  as  a  pus  so  suddenly. formed  in  the  inflamed  part. 
It  is,  bowever,  not  improbable,  that  this  effusion,  as 
wdl  as  that  msMie  into  tbe  cavities  of  tbe  thorax  and 
pericardiam,  may  be  a  matter  of  the  same  kind  with 
that  whieli  in  other  inflammations  is  poured  into  the 
c^ukr  texture  of  the  parts  inflamed,  and  tbm  COB- 
verted  into  piia;  bia  in  the  tbonx  and  perioexdiwm  it 
does  not  idm^a  pot  on  this  a^Karaooe,  becanse  tbe 
cnut  covering  anrfaoe  prevents  tbe  *bsorpti«i  of 
the  thinner  part.  Thb  absorption,  however,  may  be 
compensated  in  tbe  bronebim,  by  tbe  drying  power  of 
the  air  3  and  therefore  the  effimon  into  them  may  as- 
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aww  a  more  purulent  appearance.  In  many  cases  of 
pneumonic  inflammation,  when  tbe  expectoration  is 
very  copioas,  it  is  difficult  to  suppose  that  the  whole  ^ 
proceeds  frmu  die  muooos  foUidea  tbe  brondim  ; 
and  it  Kcms  probable  that  a  '^eat  part  of  it  nay  come 
from  the  effused  scaroue  fluid  just  mentiwied  ;  and  this 
too  will  account  for  tbe  appearance  of  tbe  expectora- 
tion being  so  often  purulent.  Perhaps  the  same  thing 
will  account  for  that  purulent  matter  found  in  tbe 
bronchisB,  which  Mr  de  Haen  says  be  had  often  ob- 
served when  there  was  no  ulceration  in  the  lungs, 
and  which  be  accounts  for  in  a  very  strange  manner, 
namely,  by  anppoaing  a  pni  ibtnied  in  the  drcnkting 
blood. 

Dr  Cullen  is  of  o]uniao,  that  tbe  efiwion  into  the 
faroncbite  -above  roeiUifmed  often  cmcurs  with  the  ef- 
fusion of  red  blood  into  the  cellular  sabstanoe  of  die 
tnagi  to  .occasion  tbe  fatal  suflbcation  wbid  freqnent- 

terminatea  peripneumony :  that  tbe  efbsini  of  aennn 
wene  may  have  this  effect :  and  that  tbe  aernm  poured 
out  in  a  certain  quantity,  rather  than  any  debility  in 
the  powers  of  eatpectoratioot  is  tbe  cause  of  that  cessa- 
tion of  spitting  which  precedes  tbe  iatal  evmt }  for  in 
many  cases  the  expectoration  bas  ceased,  when  no  other 
symptoms  of  debuity  have  appeared,  and  when,  upon 
dissection,  the  bronchise  have  been  foil  of  liquid  matter. 
Nay,  it  is  even  probable,  that  in  SMne  cases  such  an 
effusion  may  take  place  withont  any  ^rmptoms  of  vio- 
lent inflammation)  and  in  other  cases  the  efiasioB  tak- 
ing place  mar  seem  to  remove  tbe  symptoms  of  in- 
flwunatimi  irai^  had  appeared  before,  nid  thus  ac- 
,  count  for  those  unexpected  fatal  terminaticns  vdiich  have 
wimeUmea  ba^^ened. 

Pneumonic  inflammation  seldom  tenmnates  by  reso" 
lution,  wiUiout  being  attended  with  some  evident  en- 
cuation.  An  hsemorrhagy  fram  the  -nope  hi^peiung  on 
some  of  the  first  d^s  of  tbe  disease  bas  sometimes  put 
an  end  to  it ;  and  it  is  said,  that  an  evacuation  firom 
the  bacmwibDidal  veins,  a  bilious  evaeuatum  by  stool, 
and  an  evacuation  of  urine  with  a  copious  sediment, 
have  severally  bad  the  same  effect  j  but  such  occur* 
rences  have  been  care.  The  evacuatiai  most  frequent- 
ly attending,  and  seeming  to  have  the  greatest  effect  in 
promoting  reaohttum,  ii  an  expectoration  of  a  thick, 
white,  or  yellowisb  matter,  a  litUe  aferedced  wMh  bloed, 
copious,  and  brought  vp  witbost  moch  or  violoit 
coughing.  Veiy  frequently  tbe  resolotMm  of  this  dis- 
ease is  attended  with,  and  petbapa  produced  by,  a  sweat, 
if  it  be  warm,  fluid,  copious,  over  the  whole  body, 
and  attended  with  an  abatement  of  the  ft^uency  of 
tbe  pulse,  heat  of  the  body,  and  other  febrile  ^mp- 
toms.  Altbou^,  from  tbe  history  now  given,  it  ajn 
pean  that  pleurisy  and  pcripDeumony  cannot  witb 
propriety  be  considered  as  different  diMases,  ^t  it  is 
certain  that  in  different  cases  this  a&ction  oocuts 
with  an  assemblage  of  symptwns  sqmrate  imd  distinct. 
Tbus  even  Dr  Cullen  himself,  in  his  Nosol€|;y,  has 
denied  ^emitis  to  consisit  in  pyrexia,  attended  with 
pungent  pain  of  tbe  side,  painful  rcapiratimi,  difficalty 
of  Ijrin^  down,  particul^y  on  the  affected  side,  and 
dSstreasmg  cotu^  in  tbe  beginning  dry,  but  afterwards 
hnimd,  wl  oftien  mUi  hlwdy  expectoration.  White 
i^ain  be  bas  defined  peripneumwy  to  consist  in  pyrexia, 
atlmided  with  a  dull  pain  under  tbe  sternmn  and  be- 
tweaa  the  dundden»  anxiety,  difficulty  of  hieatbing,  hi^ 
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PhlcgB^  mill  fcoQgh,  exprctondon  generally  bloody,  a  soft  pnlae, 
SUB.      and  a  tumid  livid  appearance  of  the  countenance.    It  is 

*  "  V  hi^y  probable,  tbat  tbe  first  of  tbcse  sets  of  symptoras 
chiefly  arises  from  a  state  of  active  inflammation,  and 
tbe  second  from  effusion.  Thus,  in  certain  cases,  the 
symptoms  may  appear  perfectly  separate  and  distinct  i 
but  more  frequently  both  inflammation  and  efiusion  are 
«Hted ;  and  thus  tbe  symptoms  in  both  d^nitions  an 
in  general  combined  in  the  same  patient.  Bnt  stilt 
l^nritis,  strictly  w  called,  may  be  considered  as  charac- 
terised by  the  acute  pungent  paiu  at  a  particular  spot 
of  the  f^faest,  and  that  pain  much  aggravated  on  a  full 
inspiration  j  while  proper  peripneumonia  is  distinguish- 
ed by  the  dull  gravative  pain  extended  ovcar  the  whole 
chest,  and  by  the  laborious  respiration. 

Causrs  (^and  persons  subject  to^  this  disorder.  The 
remote  cause  of  pneumonic  inflammation  is  commonly 
x»ld  applied  to  tbe  body,  obstructing  perspiration,  and 
'determining  to  the  longs,  while  at  the  same  time  tbe 
lungs  themselves  an  exposed  to  the  action  of  cold. 
These  circumstances  operate  chiefly  when  an  inflamma- 
tory diathesis  prevails  in  the  system ;  and  therefore 
those  principally  affected  with  tUs  disease  are  persons  of 
the  greatest  vigDUiy  in  cold  climates,  often  in  tbe  winter 
oeasoui  bat  particularly  in  tbe  spring,  when  victssitodes 
of  heat  and  cold  are  firequent.  The  disease,  however, 
may  arise  in  any  season  when  such  varieties  take  place. 
Other  remote  causes  also  may  have  a  share  in  produ- 
cing this  distemper  \  snch  as  every  means  of  obstruct- 
ing, straining,  or  otherwise  injuring,  the  pulmonary 
organs.  Tbe  pneumatic  inflammation  has  sometimes 
been  so  much  an  epidemic,  that  it  hath  been  suspect- 
ed of  depending  on  a  specific  contagion;  but  Dr 
Cull«i  never  met  with  an  instance  of  its  being  conta- 
gions. 

Pnggnonjr.  In  pneomatic  Inflammations,  a  violent 
^rrexin  is  always  dangerous.  Tbe  danger,  however, 
IS  chiefly  Quoted  by  tbe  difficnltf  of  iveaming.  When 
the  patient  can  lie  on  one  side  ouy  ;  when  he  «an  lie  on 
neither  side,  but  only  on  his  bade  j  when  he  -cannot 
breathe  with  tolerable  ease,  except  when  tbe  trunk  of 
his  body  is  erect  \  when  even  in  this  posture  the  breath- 
ing M  Tery  difficult,  and  attended  with  a  tnrgescence 
and  flushing  of  the  face^  with  partial  sweats  about  tbe 
bead  and  neck,  and  an  irregular  pulse ;  these  circum- 
stances mark  the  difficulty  of  breathing  in  diSerent  de- 
jgrees ;  and  consequently,  in  proportion,  tbe  danger  of 
the  disease.  A  fteqnent  violent  cough,  aggravating  the 
pain,  is  always  the  symptmn  of  an  obstinate  disease  ; 
and  as  the  disease  is  seldom  or  never  resolved  without 
some  expectoration,  so  a  dry  cough  most  always  be  an 
unfavourable  ^mptom. 

Tbe  proper  chu^teristics  of  the  expectoration  have 
been  already  laid  down ;  and  though  an  expectoration 
which  has  not  these  marics  must  indicate  a  doubtful 
state  of  the  disease,  yet  the  colour  alone  can  give  no 
certain  prognostic.  An  acute  pain,  very  mufch  inter- 
rupting inspiration,  is  always  the  mark  of  a  violent 
disease ;  but  not  of  a  more  dangerous  disease  than  an 
obtuse  pain,  attended  widi  very  difficult  respiration, 
demonstrating  effusion  into  the  f^Is. 

When  the  pains,  which  had  at  first  affected  one  side 
only,  shall  afterwards  spread  into  the  other}  or  when, 
leaving  the  side  first  affected,  they  pass  entirely  into  tbe 
other ;  these  are  alwurs  marics  «  a  dugennu  disease. 

•Voz,.XUI.FhitI.  t 
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A  delirium  coming  on  during  a  pneumonic  inflamma-  Pneumo- 
tion  is  always  a  symptom  denoting  much  danger.  nla. 

When  pneumonic  disorders  terminate  fatally,  it  is '  "V 
on  one  or  other  of  the  da^  of  tbe  first  week,  from  the 
third  to  the  seventh.  Tlus  is  the  most  common  case  ; 
but,  in  a  few  instances,  death  has  happened  at  a  later 
period.  When  the  disease  is  violent,  but  admitting  of 
resolution,  this  also  happens  freqnently  in  the  course 
the  first  wcdc }  but  in  a  mm  moderate  duease  the  re- 
solution is  often  pat  to  the  second  week.  Ute  dis* 
ease  generally  suKn  a  remission  on  some  of  the  days  ; 
from  the  third  to  the  seventh :  which,  however,  may 
be  often  fallacious,  as  it  sometimes  returns  again  with 
as  much  violence  as  before :  and  in  sach  a  case 
with  great  danger.  Sometimes  it  disappears  on  the 
third  cuiy,  while  an  erysipelas  makes  its  appearance  on 
some  external  part}  and  if  this  continue  fixed,  the 
pneumatic  inflammation  does  not  recur.  If  the  disease 
continue  beyond  tbe  I4tb  day,  it  will  terminate  in  a 
suppuration,  or  Phthisis.  The  termination  by  gan- 
grene is  much  more  rare  than  has  been  imagined :  and 
when  it  does  occur,  it  is  usually  joined  with  the  termi-  ' 
naticm  b^  effusion }  the  symptoms  of  the  ou  being 
hardly  distinguishable  from  those  of  the  other. 

Clurv.   His  mwt  proceed  upon  the  genoal  plan 
mentioned  under  Sykocba;  but,  on  account  of  the 
importance  of  tbe  ^art  affected,  the  remedies  must  be  - 
employed  early,  and  as  ftilly  as  possible :  and  these  are 
chiefly  directed  with  one  of  three  views,  viz.  for  ob- 
taining a  resolution  of  the  inflammation  in  tbe  thorax, 
for  mitigating  the  urgent  symptoms  before  a  resolution 
can  be  effected,  and  for  counteracting  or  obviating  the 
consequences  of  tbe  disease.    Venesection  is  the  re- 
medy chiefly  to  be  depended  on  ;  and  may  he  perform- 
ed in  either  arm,  as  the  surgeon  finds  most  convenient  { 
and  the  quantitjr  takoi  away  ought  in  general  to  be  as 
large  as  the  patientTs  strength  will  allow.   Hie  remis- 
sion of  pain,  and  the  relief  of  respiration,  during  the 
flowing  of  the  blood,  may  limit  tbe  quantity  to  be  tbea 
drawn  :  but  if  these  symptoms  of  relief  do  not  appear, 
tbe  bleeding  should  be  continued  to  a  considerable  ex- 
tent, unless  symptoms  of  a  beginning  syncope  come  on. 
It  is  seldom  that  one  bleeding,  however  large,  will  cure 
this  disease  }  and  though  the  pain  and  difficulty 
breathing  may  be  much  relieved  by  the  first  bleeding, 
these  symptoms  commonly  and  afVer  no  long  interval 
rcciu',  often  with  as  much  violence  as  before.    In  this 
case  the  bleeding  is  to  be  repeated  even  on  tbe  same 
day,  and  perhaps  to  the  same  quantity  as  before. 
Sometimes  the  second  bkedine  may  be  larger  than  the 
first.   There  are  persoiu,  who,  1^  tbeir  constitution, 
are  ready  to  laint  even  upon  a  small  bleeding }  and  in 
such  persons  this  may  prevent  the  drawing  so  much 
blood  at  first  as  a  pneumonic  inflammation  may  require: 
bnt  as  the  same  persons  are  found  to  bear  after-bleed- 
ings better  than  tbe  first,  this  allows  the  second  and 
subsequent  bleedings  to  be  larger,  and  to  such  a  quan- 
tity as  tbe  symptoms  of  tbe  disease  may  seem  to  re- 
quire. 

Bleedings  are  to  be  repeated  according  to  tbe  state 
of  the  symptoms,  and  they  will  be  more  effectual  when  ' 
practised  in  the  course  of  tbe  first  three  days  than  af- 
terwards but  they  are  not  to  be  omitted  tiioug^  four 
days  of  the  disease  may  already  have  elapsed.  If  tbe 
physician  has  not  been  called  in  Ume,  or  the  fifst  bleed- 
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PUegna-  logs  hvre  not  bMn  nficienUy  hw^ge,  or  even  tbough 
■ne-  they  skouM  have  procured  Bome  remissHin,  jet  ufoa 
the  return  of  the  ai^ent  Bymptoms,  bleedbig  may  be 
repeated  at  aoj  time  within  the  first  fortnightf  or  even 
after  that  period^  if  a  suppuration  he  not  eTideat,  or  if 
af^er  a  seeming  mdution  the  disease  shall  have  returned. 

With  respect  to  the  quantity  of  blood  which  ma^ 
be  taken  away  with  safety,  no  general  rules  can  be  gi- 
ven }  as  it  must  be  very  different  according  to  the  state 
of  the  disease,  and  the  constitutitm  of  the  pattoit.  in 
an  adult  mate  of  tt^rtUe  strength,  a  pDond  of  fatood  is 
ft  full  bleeding.  Aq^  quantity  above  20  onnces  is  a 
large,  and  any  quantity  helow  1 2  is  a  small,  bleeding. 
An  evacoalion  of  four  or  five  pounds,  in  the  course  m 
-two  or  three  days,  is  graerally  as  much  as  moet  patients 
.will  bear }  but  tf  the  intervals  between  the  blee^gs, 
and  the  whole  of  the  time  during  which  the  bleedings 
have  been  employed,  have  been  long,  the  quantity  taken 
upon  the  whole  may  be  ^ater. 

When  a  large  quantity  of  blood  has  been  taken 
from  the  arm,  sad  it  is  duubtfVtl  if  more  can  be  taken 
'in  that  manner  with  safety,  some  blood  may  still  be 
taken  by  cupping  and  scarityiug.  This  will  especially 
be  proper,  when  the  reeurrence  of  the  pain,  rather  than 
the  difficulty  of  breathing,  becomes  the  urgent  symp* 
torn ;  and  then  the  cupping  and  scarification  should  be 
made  as  near  as  possible  to  the  pabed  part. 

An  ex^toration  aomettnes  takes  place  very  early 
ia  this  disease  j  but  if  the  symptoms  continue  urgent, 
the  hieediags  must  be  repeated  notwithstanding  the  ex- 
pectoration :  but  in  a  more  advanced  state,  and  when 
the  syisptoms  have  suffered  a  considerable  remission,  we 
-may  then  trust  the  cure  to  the  expectoration  alone.  It 
-ia  not  observed  that  bleeding,  duiing  the  first  days  of 
the  disease,  stops  expectoration  ^  ou  the  contrary,  it 
has  been  often  found  to  promote  it  j  and  it  is  only  in 
a  more  advanced  state  of  the  disease,  when  the  patient 
-kaa  been  already  exhausted  by  lai^  evacuations  and  a 
eontinuaBce  of  bis  illness,  that  bleeding  seems  to  put 
a  step  to  eicptctoratioQ  *,  and  even  then,  this  storage 
seems  not  to  take  place  so  nuch  from  the  poiKrs  of 
expectoration  being  weakened  by  Ueeding,  as  by  its 
favooring  the  serous  effusion  in  ue  bronchiit^  already 
taken  notice  of.  - 

Besides  bleeding,  every  part  of  tbe  antiphlogistic  re- 
ffimcn  ought  here  to  be  carefiiUy  employed}  tbe  pa- 
tient must  keep  out  of  bed  as  much  as  he  can  bear ; 
miist  have  plenty  of  warm  diluting  drinks,  impregnat- 
ed with  vegetable  acids,  accompanied  with  nitre  or 
9onie  other  cooling  neutral  salt ;  and  the  belly  also 
pi^bt  to  be  kept  open  by  emollient  clysters  or  cool- 
ing laxative  medicines.  Vomiting  in  the  beginning 
is  dangerous ;  but  in  a  somewhat  advanced  state  of  the 
disease  emetics  have  been  fimnd  the  best  means  of  pro- 
moting  expectoration.  Fomentationa  and  poultices  to 
tbe  pained  part  have  been  Jbuud  useful ;  but  blister- 
ing is  found  to  be  much  more  effectual.  A  blister, 
however,  might  not  to  be  applied  till  at  least  one  bleed- 
ing lias  been  premised,  as  venesection  is  less  effectnal 
when  the  irritation  of  a  blister  is  present.  If  the  dis- 
eiise  be  moderate,  a  blister  may  be  applied  immediately 
after  the  first  bleeding  but  in  violent  cases,  where  it 
may  be  presumed  that  a  sebond  bleeding  may  soon  be 
necessa^  after  tbe  first,  it  will  be  proper  to  delay  the 
Uieter  till  after  the  second  bleeding,  when  it  may  be^ 
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Sttjpposcd  tiiat  t]w  irritation  ooeasioMd  by  the  blistar  Smmm- 
wiU  be  over  before  another  bleeding  becomes  necessary,  nia. 

It  may  frequently  be  of  use  io  this  disease  to  repeat  »  -  * 
the  blistering  i  and  in  that  case  tbe  plasters  shoiM  al- 
ways be  applied  somewhere  00  the  thorax,  for  when 
applied  to  more  distant  parts  they  have  lees  effect.  The 
keeping  tbe  blistered  parts  open,  and  making  what  is 
called  a  perpetual  kUster,  has  much  less  effect  than  a  re- 
peated blistering. 

Many  methods  have  been  proposed  for  promoting 
expeetoratioa,  but  none  appear  to  be  stiflbciently  eflEae- 
tual ;  and  some  of  tbe  expectorants,  bang  acrid  stimiip 
lant  substancea,  are  not  very  safe.  The  gums  onuUy 
em^oyed  se^n  to  be  too  beating ;  the  sqnills  less  so ; 
but  tbey  are  not  ywf  powerful,  and  Mnetimes  inooQve- 
nient,  by  the  constant  nausea  they  occasion.  Tbe  vo- 
latile alkali  may  be  of  service  as  an  expectorant,  but 
it  oc^t  to  be  reserved  for  an  advanced  state  of  the 
disease.  Mucilaginous  and  oily  demulcents  appear  to 
be  useful,  by  allaying  that  acrimony  of  the  mucus 
which  occasions  too  firequent  coughing;  and  which 
coui^ung  prevents  the  stagnation  and  thickening  of 
tbe  mucus,  and  thereby  its  becoming  mild.  The  re- 
ceiving into  tbe  Inngs  the  steams  of  warm  water,  im- 
pregnated with  vine^,  has  often  proved  useful  ia 
promoting  expectoration  \  and,  for  this  purpose,  the 
machine  called  tbe  Inhales,  lately  invented  by  Dr 
Mudge  of  Flyroouth,  promises  to  be  of  f^tMt  servieo. 
But  of  all  others,  tbe  antimoBial  enetics^  given  in 
nauseating  doses,  are  periiape  the  most  powmol  for 
promoting  expectoration.  The  kermes  mineral  has 
been  greatly  recommended  *,  but  does  not  seem  to  be 
more  efficacious  tlian  tajrtrite  of  antimony  or  antimonial 
wine  'y  and  the  dose  of  the  kemies  is  much  more  uncer- 
tain than  that  of  the  others. 

Though  this  disease  often  terminates  by  a  spcmtaneons 
sweating,  this  evacuation  ougfat  not  to  be  excited  by 
art,  unless  with  much  caution.  When,  after  some  ,  re- 
mission <^  the  symptoms,  spontaneous  sweats  arise,  they 
teay  be  encouraged ;  but  it  oi^t  to  be  urithout  nniu 
lieat,  and  without  stimulant  medidneB.  If^  however, 
the  sweats  be  partial  andclamn^  only,  and  a  great  dif», 
ficul^  of  brBathing  still  remain,  it  wul  he  very  danger 
OUB  to  encourage  them. 

Fbysisians  have  differed  much  with  reaard  to  the 
use  of  opiates  in  pneumonic  affections.  It  appears, 
however,  that  in  the  beginning  of  the  disease,  and 
before  bleeding  and  blistering  have  produced  some  re- 
mission of  the  pain,  and  of  the  difficulty  of  breathing, 
opiates  have  had  a  bad  tendency,  by  their  increasing 
tbe  -difficulty  of  breathing  and  other  inflammatory 
symptoms.  But  in  a  more  advanced  state  of  the  dis- 
ease, when  tbe  difficulty  of  breathing  has  abated,  and 
when  the  urgent  ^mptom  is  a  cough,  p^ing  tbe 
chief  cause  of  the  cratinuance  of  pain  and  want  of 
rest,  opiates  may  be  employed  with  great  advantage-  and 
safety.  The  interruption  of  the  expectoration  which 
they  teem  to  occasion,  is  for  a  short  time  only  ;  and 
they  seem  often  to  promote  it,  as  they  occasion  a  stag- 
nation of  what  was  by  frequent  coughing  dissipated  in- 
sensibly :  and  therefore  give  the  appaannce  of  what 
pbysicians  called  concocted  matter. 
.  Opium  combined  with  calomel  has  of  late  been  high- 
ly extolled  in  this  and  other  inflammatory  diseases  by 
Or  Hanulton  <tf  Lynn  Begis  \  who  has  j^^vm  a  fall  ac- 
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riihgiin  oaaut  of  tlie.success  attending  Ins  practice  with  thi< 
1^      weedy  ibr  dte  8fmn  of  16  years,  in  tbe  9th  vi^uoie  of 
»       tbe  Ediobuigh  Medical  Commentaries.   And  &ince  bis 
locoaMnatdatin,  tbe  same  remedy  has  often  beca  em- 
ykqred  ^  othot  with  g^t  benefit. 

Voutc^t  or  Ahuxu  of  the  iMng*. 

Vomica,  Biierk.  8jj.   Jnnck.  35. 
Pleurodyne  Tonica,  Saw,  sp.  21. 

Phthisis  toMetimes  follows  pneumonia,  though  tbe 
ease  is  not  fireq aent.  Tbe  symptoms  of  it  so  much  re- 
semble  ordinary  idithisis,  that  it  can  most  properly  be 
tecated  of  Older  uat  hoad. 

Empyema. 

This  is  another  consequeDce  of  a  pneumonia  termi- 
nuing  unfavourably,  and  is  occasioned  by  the  effusion 
of  a  quantity  of  puivUnt  matter  into  tbe  cavity  of  tbe 
thorax,  produciog  a  lingering  and  painful  disorder,  very 
■ften  incuraUei 

DemripUan.  Tbe  first  sign  of  an  empyema  is  a  ces- 
sation of  tbe  pain  in  tbe  breast,  which  before  was  con- 
linnal :  this  is  foUoWed  by  a  sensation  of  weigbt  on  the 
dinphragm  {  and  a  flucUutien  of  matter,  sometimes 
making  a  noise  that  may  be  lieard  by  the  bystanders  : 
yie  acute  fisTer  is  changed  into  a  hectic,  with  an  exa- 
cerbation at  night:  n  continual  and  troublesone  dry 
«oogfa  remains.  -Tbe  respinrfion  is  exceedingly  dil£- 
cnlt,  becanse  the  longs  are  prevented  by  the  asatter 
from  fully  expanding  themselves.  Tbe  patient  can  lie 
easily  on  that  side  where  the  matter  is  ^used,  but  not 
ea  the  ether,  because  then  the  weight  of  the  matter 
OB  the  mediastinum  piwUices  uneasiness.  Tbe  more 
tbe  hectic  beat  is  augmented,  tbe  more  is  Uie  body 
emaciated,  and  its  strength  decayed.  In  some  there 
is  danger  of  suffiication  when  tbey  stoop  down,  whidi 
goes  ^  when  they  alter  that  posture  of  the  body ;  and 
in  aoow  then  is  a  purulent  spitting. — These  syo^ptous 
ue-ttcooaq^iod  wi^  p«at  anxiety,  palpitations  of  Um 
heart,  and  &iiUiags.  Sometimes  tlie  patients  have  a 
senaatim  like  a  hot  vapoiur  ascending  from  the  cavihr 
of  the  thorax  to  their  month.  Otfaws,  in  a  OMire  ad- 
vanced state  of  the  disease,  have  a  putrid  taste  in  the 
moath.  At  the  same  time,  profuse  nigbt  sweats  waste 
the  body,  and  greatly  weaken  tbe  patient.  Tbe  face 
at  £t8t  grows  red  on  that  side  where  the  matter  lies,  at 
last  the  Hippocratic  face  comes  on,  and  the  eyes  become 
hollow.  The  pulse  is  quick,  but  more  frequently  in- 
lennitting.  Sometimes  the  nails  are  crooked,  and  pus- 
tules appear  on  the  thorax }  and  frequently,  according  to 
the  testimony  of  Hippocrates,  the  feet  swell,  and,  on 
the  affected  side  of  Uie  breast,  there  is  an  inflation  and 
swelling  of  the  skin. 

CaitxSf  &c.  An  empyema  may  Arise  eidier  fr«n 
the  bursting  of  a  vomica  of  tbe  lungs,  or  from  a  sup- 
puration taking  plaoe  after  the  innunmatory  stage  of 
pneumooia ;  or  sometimes  from  a  suppuration  in  tbe  case 
of  a  qniosy,  when  the  inflammation  had  extended  to  tbe 
sspera  arteria,  from  whence  arises  a  kind  of  bloody 
spittle,  and  the  patients  are  afHicted  with  an  empyema, 
unless  they  die  on  the  7th  day  of  tbe  disease,  according 
to  the  observation  of  Hippocrates.  It  may  arise  also 
from  external  violence,  as  wounds  of  the  thorax,  &c. 
^lood  extnvasatod,  corrupted,  or  changed  into  pus. 
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Like  the  vcmiica.  It  is  a  rare  distempN,  but  Hny  attack  Periionit*^ 
all  those  subject  to  pneumooin*  '    ""'  • 

Prognosis.  Very  few  recover  afler  an  empyema ' 
has  been  once  formed,  especially  if  the  operation  of 
paracentesis  be  neglected.  Afler  this  operation  is  per- 
formed, If  a  great  quantity  of  bloody  fetid  pus  be  dis- 
charged, if  tbe  fever  continue,  and  if  the  patient  spit 
up  a  purulent,  pale,  frothy,  livid,  or  green  matter,  with 
a  decay  of  strength,  there  is  no  hope  :  But  when  a 
small  quantity  of  pus,  of  a  white  colour,  not  very  fettd, 
is  dischari^d}  when  the  fever  and  thirst  presently  cease, 
the  appetite  returns,  and  fseces  of  a  good  consistence 
are  duMha^ed,  tbe  strength  also  returning  in  some  de- 
gree i  there  is  then  hope  of  a  perfect  recovery.  If 
the  iqatter  be  not  dried  up  In  seven  weeks  time,  the 
disease  readily  changes  to  a  fistulous  ulcer,  whidi  is 
very  difficult  to  cure.  An  empyema  affecting  binth 
sides  of  the  thorax  is  more  dangerous  than  that  which 
affects  only  one. 

Cure.  This  consists  in  evacuating  tbe  purulent  mat- 
ter contained  in  the  cavity  of  the  thorax,  which  is 
best  done  by  the  operation  of  paimcentesis  of  the  tho- 
rax. See  Surgery.  Afterwards  tbe  ulcer  is  to  be 
treated  with  abstergent  and  consolldatii^  medicines, 
and  the  same  internal  ones  are  to  be  given  as  in  a 
Phthisis. 


Gekus  Xni.  CABDms. 

Inflammation  of  tbe  Heart* 

Carditis,  Sauv.  gen.  ixi.    Vog.  54. 
Pericarditis,  V<^.  53. 

Carditis  spontanea,  Sauv.  so.  i.    Senac,  Traits  de 
CcEur,  I.  iv.  c.  7.  llfeckel,  Mem.  de  Berlin,  1756. 
Erysipelas  pulmonis,  Lomm.  Observ.  lib.  ii. 

Detcr^tiatu  This  disease  is  attended  with  all  the 
symptoms  of  pneumonia,  but  in  a  hi^ier  degree }  it  is 
besides  said  to  he  accompanied  with  hydrt^^tbic  symp- 
toms, fainting^  pal]tttatton  of  tbe  heart,  a  seeming  mad^ 
ness,  a  sunk  «id  irregular  pulse,  wateiy  eyes,  and  a 
dejected  countenance,  with  a  dry  and  black  t<mgue. 
On  dissection,  tbe  heart  and  pericardium  ue  fmuki 
very  much  inflamed,  ud  even  ulcerated,  with  many 
polypftus  concretions. 

Causes^  &c.    The  same  as  in  the  pneumooia. 

Prognosis,  In  the  carditis  tbe  ]«ognosis  is  more  un- 
fR\-ourable  than  in  tbe  pneumonia }  and  indeed,  unless 
tbe  disease  very  quickly  termioates,  it  must  prove  fatal, 
on  account  of  the  constant  and  violent  motion  of  the 
heart,  which  exasperates  the  inflanunation,  and  increases 
all  the  symptoms. 

Citre.  Here  Ueeding  is  necessary  in  as  great  a  de- 
gree as  the  piUient^  can  possibly  bear,  together  with 
blistering,  ai^  the  imtiphlegistie  regimen  likewise  carv 
ried  to  a  greater  height  than  in  the  pneunonia }  but  the 
geneni  nwdnd  is  the  same  as  in  other  inflammatory 
diseases. 

Genus  XIV.  PERITONITIS. 

Jnflamm^ion  16  the  pEBiTOjrjBVU. 

Sp.  I.  Inflammation  of  the  Pekitosxuu  fmga\j  so 
called. 
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ohs.  3.  Raygenu  a.-paA  eund.  lib.  L  obB.  341,  Jfor^ 
ga^n.  de  Bca.  LVII,  20. 

Sp.  H.  It^ammatton  of  the  P£S/roNXi7Jr  extended 
over  the  Omentum. 

EpiploitiSf  Sauv.  gea.  106.  iSi^.  308. 
Omentitis,  Teigf.  61. 

Omeoti  iDflammtitio,  Boerh.aSS'  et  III.  Van  Swie- 
tCHf  C<Hiun.  Stork.  An.  Med.  1.  13  2.  Htdme  on 
the  pon^mil  fevenl  fever. 

S|i.  m.  Inflammation  of  the  Peritosmum  itretch- 
ed  over  the  Mesentery 

Mesenteritis,  V^.  60. 

£nterlti»  mesenterica,  Stmv.  sp.  4. 


GzHUs  XV.  GASTRTim 
Inflammatwt  of  the  StouacB-. 

1JI3    A.  G^jtms  PazjmioyoDMA,  or  the  genuine  Go- 

ttritii. 

Gutritis  legitima,  Sauv.  sp.  i.  EUer.  de  cogo.  et 
cur.  math,  sect.  xii.  Holier,  obs.  14.  hist...3.  Xifut. 
Hist  Anat.  Med.  lib.  t.  74. 

Gastritis  erysipetatesa,  Sauv.  sp.  4. 

Cardialgia  inflammatoria,  Sauv*  sp.  I3«.  TraileSf  de 
opio,  lect.  ii.  p.  231. 

These  diseases  Dr  Cullen  has  thongbt  proper  to  con- 
sider all  under  the  general  head  of  Gastritis,  as  there 
are  no  certain  signs  by  which  they  can  be  distinguished 
frojn  each  other,  and  the  method  of  cure. must  be  the< 
same  in  all. 

Description.  The  infiammation  of  the  stomach  is  at^- 
tended  vith  great  heat  and  pain  in  the  epigastric  re- 
0on,  extreme  anxiety^  an-  alnMwt  continuiU  aad  pun- 
ral  hiccough,  with  a  most  painful  vatmttng  -  of  eveiy 
thing  taken  into  the  stomaob.  Sdmetinm  a  tempnuy 
Budneas  ensues }  and  there  is  an  -imtftnoe  in  tho  Edin- 
1nii|^  Medical  Essays  of  the  disardbr  bein^  attended 
intn  an  hydrophobia.  The  pnlse  is  generallj^  more 
sunk  than-  in  other  inflammations,  and  the  fever  inclines 
to  the  nature  of  a  typhus.  The  disorder  is  commonly 
of  the  remitting  kind,  and  during  the  remissions  the 
pulse  frequently  intermits.  During  the  height  of  the 
«  disease,  a  mortal  pbrensy  frequently  supervenes.  The 
disease  tenninates  on  the  fourth,  seven^,  or  ninth  day, 
tx  from  the  derenth  to  the  fiftc«nth }  and  is  more  apt 
to  end  in  a  gangrene  than  pneumonic  inflammatiwu, 
and  more  frequently  in  a  scirrbus  than  in  an  absoesB. 

Causes,  &c.  The  inflanmiatioD  of  the  stomach  may 
arise  from  any.  acrid  substance- taken- into  it;  frum 
a  vehement  passion,  too  large  draughts  of  cold  liquor, 
especially  when  the  person  is  very  hot ;  from  a  surfeit } ' 
a  stoppage  of  - perspiration  V  repulsioft  of  the  gout ;  in- 
flammations of  the  neighbouring  viscera  ^  or  from 
external  injuries,  such  as  wounds,  contusions,  &c. — 
It  affects  chiefly  those  of  a  plethoric  habit  and  hot 
bilious  constitution.  ^ 

Prognosis.  This  disease  is  always  very  dangerous, 
and  the  prognosis  doubtful;  which  udo  must  always  be 
io  proportitHi  to  the  severity  of  the  symptoms.  A 
itioD  of  pun,  coUoess  about  Uie  pnmffdia,  gveat 


delHUty,  with  a  hmguid  and  intermitting  pulse,  widi  GsstrK 
an  abatement  of  the  hiceongh,  denote  a  gangrene  and  v~ 
speedy  death.  From  the  sensibility  of  the  stomacb' 
also,  and  its  great  connexion  with  the  rest  of  tbe 
system,  it  must  be  obvious,  that  an  inflammation  o£ 
it,  by  whatever  causes  produced,  may  be  attended  with 
fatal  consequences  ;  particularly,  by.  tfa& great  debility 
it  produces,  it  may.  prove  suddenly  fatal,  without  run- 
ning through  the  usual  coime  of  inflammations. — Its 
tendency  to  admit  of  resolution  may  be  known  by  its 
having  arisen  from  no  violent  cause,  by  the  moderate 
state  of  the  symptoms,  and  by  a  gradual  remission  of 
these  symptoms  in  the  course  of  ue  first  or  at  most  of  , 
tbe  second  week,  of  tita  disease.  The  tendency  to 
g^^ue  may  be  suspected  from  die  symptoms  con- 
tinmug  with  unremitting  violence,  notwithstanding  the 
use  ot  proper  remedies ;  and  a  gangrene  already  begun 
may-  be  known  by  the-  symptoms  above  mentioned, 
wtrticularly  great  debility  and  auddeo  cessation  of  pain. 
The  tendency  to  suppuration  may  be  known  by  the 
symptoms  continuing  but  in  a  moderate  degree  for 
more  than  one  or  two  weeks,  and  by  a  considerable  re- 
mission of  the  pain,  while  a  sense  of  wei^t  "and  anxiety 
still  remain.  When  an  abscess  has  been  formed,  tw 
frequency  of  the  pulse  is  first  abated  :  but  soon  af^er 
it  increases,  with  frequent  cold  shivering,  and  an  exa- 
cerbation in  the  afternoon  and  evening-}  ftdhmed  by 
night  sweats,  and  other  symptoms  of  hectic  ffever.  Hwse 
at  length  fatal,  unless  the  abscess  open  into  the- 
cavity  of  the  stomach,  the  pus  be  evacuatcKl  bj  vonit^ 
ing,  and  tbe  ulcer  soou  healed. 

Cure*  It  appears  from  dissections,  that  the  stomach 
may  very  often  be  inflamed  when  the  characteristic 
marks  of -it  have  not  appeared  *,  and  therefore  we  are 
of^en  exposed '  to-  mnch  uncertainty  in  the  cure.  But 
when  we  have  sufficient  evidence  that  a  state  of  at^tive 
Inflammation  has  taken  place  in  the  stomach,  tbe  prin- 
cipal object  to  be  aimed  at  is  to  obtain  a  resolution. 
Before,  however,  this  can  be  accomplished,  it  will 
often-  be  necessary  to  employ  measures  with  the  view  of 
obviating  urgent  symptoms.  Whoi  tbe  symptoms  ap- 
pear in  the  manner  above  described^  the  cure  is  to  be 
attempted  by  large  and  repeated  bleedings  employed 
early  in  the'  disease ;  and  from  these  we  are  not  to  be 
deterred  by  the  weakness  of  the  pulse,  for  it  will  com- 
monly become  fuller  and  softer  after  the  operation. 
A  blister  ought  also  to  be  applied  to  the  region  of  the 
stomach  j  and  the  cure  will  be  assisted  by  fomenta- 
tions of  the  whole  abdomen,  and  by  frequent  emelUeat 
and  laxative  clysters.  The  irritability  of  the  stomach 
in  this  disease  will  admit  of  no  medicines  being  thrown 
into  it }  and'^  if  any  can  be  supposed  necessary,  they 
must  be  exhibited  in  clysters.  Diluting  drinks  may  be  ■ 
tried  }  but  they  must  be  of  die  very  mildest  kind,  and 
given  in  voy  uunll  quantities  at'  » time.  Opiates,  in 
whatever  manner  exhibited,  eannot  be  retained  in  tbe 
stomach  during  the  fitst  days  of  the  disease  j  but  when 
the  violence  of  tbe  disease  shall  have  abated,  and  when 
the  pain  and  vomiting  recur  at  intervals  only,  opiates 
given  in  clysters '  are  frequently  employed  with  advan- 
tage; and- after -bleeding  and  blisters  no  remedy  is 
more  effectual  either  in  allaying  the  pain  or  vomiting. 
As  soon- as  the  stomach  will  Ktain  any  laxative,  gentle 
refrigerant  cathartics,  taken  by  the  mouth,  such  as 
the.  soda,  pho^honta,  soda  tartaxisate,  or  the  like^ 


Digitized  by 


Google 


are 


IP4- 


Practice;  .  M  £  D  I 

PUegn»>  an  praductin  of  gveat  boiefit.  A  Undeocj  to  gan- 
grene in  this  disease  is  to  be  obviirted  only  by  the 
Bwans  just  now  mentioned ;  but  when  it  does  actually 
supervene,  it  Rdmits  of  no  remedy.  A  tendency  to 
suppuration  is  to  be  obviated  by  the  same  means  em- 
ployed early  in  the  disease.  Afler  a  certain  pe^od  it 
CMnot  be  prevented  by  any  means  whatever }  and, 
when  actimlly  begun,  must  be  left  to  nature  }  the  only 
Uung  thnt  can  be  doiie  by  art  being  to  avoid  all  irrita- 
tion. 

fi.  Gastritis  Esysipblatosa^  or  the  Erysipelatou* 
Gtuttt'tii, 

J^ser^Wt,  Thisspeciesof inflammation takea^ace 
in- the  atmiuch  much  more  frequently  than  the  former^ 
From  dissections  it  appears  that  the  stomach  has  been, 
often  affected  with  inflammation,  when  neither  pain 
nor  fever  had  given  any  notice  of  it ;  and  such  is  justly 
looked  upon  to  have  been  of  the  erysipelatous  kind.. 
His  kind  of  inflammation  also  is  especially  to  be  ex- 
pected from  acrimony  of  any  kind  applied  to  the  sto^. 
mach  \  and  would  certainly  occur  much  more  frequent- 
ly, were  not  the  interior  sni&ce  of  this  organ  common* 
If  defended  by  mucus  exudinff  in  lar^  quantity  from 
we  nnmerous  follicles  placed  immediately  under  the 
▼iUoos  coat.  On  maiif  occaaums, .  however,  tbe.exnda-, 
tion  of  mucus  is  prevented,,  or  the  liquid  poured  out  is 
of  a  less  viscid  kind,  soastobe  less  fitted  to  defend  the. 
subjacent  nerves  ;  and  it  is  in  such  cases  that  acrid  mat- 
ten  may  readily  pro^ce  an  erysipelatous  aflection  oi, 
the  stomach. 

In  many  cases  this  kind  of  inflammation  cannot  be. 
discovered,  as  it  takes  place  without  pain,  pyrexia,  or 
vomiting  :  but  in  some  it  may  ;  namely,  when  it 
steads  into.the  oesofdiagus,  and  appears  on  the  pba^nx. 
and  pn  the  whole  internal  surface  of  the  mouth.  When 
therefore  anerysipelatous  inflammation  affects  the  mouth 
and  fiwces,  and  then  shall  he  at  the  same  Unw  in  the. 
stomach  nn  nnnsoal  senubility  to  all  acrids,  and  also  a. 
frequent  vomiting,  there  can  be  little  doubt  of  the  sto— 
madi's  being  affected  in  the  8ani&  manner..  Even-wben 
no  inflammation  appears  in  the  fauces,  if  some  degree  r 
of  pain  be  felt  in  the  stomach,  if  there  be  a  want  of. 
appetite,  an  anxiety  «nd  frequent  vomiting,  an  unusual, 
sensibility  with  regard  to  acrids,  some  thirst,  ^d  fr«-. 
quency  of  pulse,  there  will  then  be  room  to  suspect  an- 
inflammation  in  the  ^mach  j  and  such  symptoms,  afler. 
Some  time,  have  been  knoivn  to  discover  their  cause  by<- 
the  inflammation  rising  to  the  fauces  or  mouth.  Int 
flammation  of  this  kind  is  often  disposed  to  pass  from; 
one  place  to  another  on  the>sanM- surface,  and,  in  doing 
CO,  to  leave  place  it  had  At  first  occn^ed.  <  Such  ait 
inflammation  has^  been  known  to  spread  successively. 
almg  the  whole  tract  of  the  alimentary  canal  j  occa-. 
sioning,  when  in  the  intestines,  diarrhoea,  and-  in  the 
stomach  vomitings  ^  the  diarrhoea  ceasing  when  the  vo-. 
mitings  came  on,,  and  the.  vmiitings  on  the  com^  <m. 
of  the  diarrhoea. ,  ^ 

Catuesy  &c.  An  erysipelatous  inflammation  may 
arise  from  acrid  matters  taken  into  the  stomach  >  or 
from  some  internal  «ause8  not  yet  well  known.  It  fre- 
qaently  occurs  in  putrid  diseases,  and  in  those  recover- 
ing from  fevers. 

*    Cure,,  .When  the. disease. is  occasumed  by  acrid  mat-. 
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ters  taken  intennlly,  and  these  maj  be  lUmoBed  still  Enttritis. 
present  in  the  stomach,  they  are  to  be  washed  out  by  '— v~  ■■* . 
drinking  a  large  quantity  of  warm  and  mild  medicines, 
and  exciting  gentle  vomiting.  At  the  same  time,  if 
the  nature  of  the  acrimony  and  its  proper  corrector  be 
known,  this  should  be  thrown  in  :  or  if  a  specific  cor- 
rector be  not  known,  some  general  demulcents  dionld 
be  employed. 

These  measures,  however,  are  more  suited  to  prevent 
than  to  cure  inflammation  after  it  has  taken  place. 
AVhcn  this  last  may  be  supposed  to  have  happened,  if  it 
be  attended  with  a  sense  of  heat,  with  pain  and  pyrexia, 
according  to  the  decree  of  these  symptoms,  the  mea-^ 
surea  proposed  for  the  cure  of  the  other  kind  are  to.  be 
more  or  less  employed.  'When  an  erysipelatous  inflam- 
mation of  the  stomach  has  arisen  from  internal  causes, 
if  pain  and  pyrexia  occur,  bleeding  may  be  empWed 
in  persons  not  otherwise  weakened  ;  but  in  case  01  Itti 
occurring  in  patrid  diseases,  or  where  the  patients  are 
already,  debilitated,  bleeding  is  inadmissible  ;  all  tliat 
can  be  done  being  to  avoid  irritation,  and  only  throw- 
ing into  the  stomach  what,  quantity  of  acids  and  aces- 
cent aliments  it  shall  be  found  able  to  bear.  la  some 
conditions  of  the  body  in  which  this  disease  is  apt  ta 
occur,  cinchona  and  bitters  may  seem  to  be  indicated  \  . 
but  an  erysipelatous  state  of  the  stomach  will  seldom  ali 
low.them^  bensed.  . 


&nns  XVL  ENTEBITIS:  19s 

I^lummatim  of  the  IsTSMTnuES, 

Knteritis,  Slinn;.  gen*  105.  Zin.  29.  Vag,  57.  Saf^:  . 
gen.  307- 

Intestinorum  inflalnmatio,  Bo^rk.  959. 
Febris  intestinorum.  inflattunatoria  «x  jnesenterio, 
Ht^m,  iL  170.  ^ 

Sp.  t.  .  EsTXKtTU  FaLBaMosoDMAf  or  the  Acut»  % 
Eateritis.  . 

Enteritis  iliaca,  Sduv.  sp.,  i.  • 
Enteritis  colica,  iSbifv.  sp,  2.  Boerh,  963'. 

Detcriptton.  This  disease  shows  itsdf  by  a  fixed  pain 
in.  the  abdomen,  attended  with  fever,  vomiting,  and  co< 
stiveness.  The  pftin  is  often  feltin  different  puts  of  the 
abdomen,  but  more  frequently  spreads  over  the  whole,, 
and  is  particularly  violent  about  the  navel. 

CauseSf$Lc.  Inflammationsof  the  intestines  may  arise 
from  the  same  causes  as  those  of  £he  stomach ;  thougb 
commonly  the  forma  will  more  readily  occur  from  c^d 
applied  to  the  lower  extremities,  or  to  the  belly  itself. 
It  is  also  found  supervening  on  the  spasmodic  colic,  in- 
carcerated hernia,  and  volvulus. 

Prqgnoffj.   Inflammations  of  the  intestines  have  the  , 
same  terminations  with  those  of  the  stomach,  and  the 
prognosis  in  both  cases  is  much  the  same. 

Cutv,  The  cure  of  enteritis  is  in  general  the  same 
with  that  of  gastritis  j  but  in  this  disease  there  is  com- 
monly more  opportunity  for  the  introduction  of  li- 
quids, of  acid,  acescent,  and  other  cooling  remedies, 
and  even  of  laxatives  j  bnt  as  a  vomiting  frequenUy 
attends  the  enteritis,  care  mast  be  taken  not  to  excite 
that  vomiting  by  the  quantity  or  quality  of  any  thing 
thrown  into  the  stomach.   WUh  regard  to  the  ni^pu- 

ratio^ 
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l*hl«  .  miu  ratioh  and.^agrene  of  the  inteatines  foUowiog  the  eo- 
"^"^   .  teritis,  the  obsen'ations  madn  respecting  the»e  tennina* 
,  '       tions  of  gastritis  are  equally  applicable  in  this  disease. 

ip7     Sp.  II.  EsTEXiTa  EKYszfELATOSA,  Of  £rystjiciatous 

Enteritis. 

Concerning  this  nothing  farther  can  be  said,  than 
what  hath  been  already  delivered  concerning  the  gas- 
tritis. 

15S  GENDsXVn.  HEPATITIS. 

It^lammalmn  of  the  Lira, 

Hepatitis,  •Stmr.  gen.  113.  Lin.^^.  ^0^-58.  ^ag. 
gen.  312.  Boerk.  914.  Hoffm.  ii.  14.  Junck.  66. 

Description.  The  inflammation  of  the  liver  ia 
thought  to  be  of  tvto  kinds,  acute  and  chronic }  but 
the  latter  very  often  does  not  discover  itself  except  by 
an  abscess  found  in  the  liver  after  death,  and  which 
is  supposed  to  have  been  occasioned  by  some  degree  of 
inflammation  ;  for  this  reason  the  chronic  inflammation 
often  escapes  observation,  and  wc  shall  here  only  treat 
6f  the  acute  hepatitis. 

The  acute  hepatitis  is  attended  irith  considerable  fe- 
ver }  a  frequent,  strong,  and  bard  pfilse ;  high  colour- 
ed urine  ;  an  acute  pam  in  the  ri^t  hypochondrium, 
increased  by  pressing  upon  the  part.  The  pain  is  very 
of^en  in  such  a  part  of  the  side  as  to  make  it  appear 
like  a  pleurisy,  and  frequently,  like  that,  is  increased 
on  inspiration.  The  disease  is  also  commonly  attended 
with  a  cough,  which  ia  ^neraliy  dry,  though  sometimes 
moist  -J  and  when  the  pain  thus  resembles  a  pleurisy,  tlie 
patient  cannot  lie  easily  except  upon  the  side  afl'ccted. 
The  pain  ia  frequently  extended  to  the  clavicle,  and  to 
the  top  of  the.  shoulder  j  and  is  attended  sometimes 
with  hiccough,  and  sometimes  with  vomiting.  Some 
have  added  jaundice,  or  a  yellowness  of  the  ^yes,  to  the 
symptoms  of  this  distemper ;  but  experience  shows  that 
it  has  often  occurred  without  any  snch  ^mptom. 

AVhen  hepatitis  is  of  the  chronic  kind,  depending 
more  on  an  accumulation  and  eflusion  in  the  liver, 
than  on  an  Increased  action  of  its  small  vessels,  the  pa- 
tient complains  rather  of  a  sense  of  ivei^ht  than  of 
pain  J  and  the  fever  is  by  no  means-  eiUier  acute  or 
constant :  but  it  often  returns  in  paroxysms  some- 
what resembling  the  attarks  of  an  intermittent.  Iliis 
disease  is  very  slow  in  its  progress,  frequently  continu- 
ing for  mauy  months,  and  at  last  terminating  in  a  very 
considerable  Suppuration.  In  most  cases,  however,  it 
may  be  discovered  by  careful  examination  of  the  re- 
gion of  the  liver  externally.  By  this  means  a  consi- 
derable enlargement  of  that  viscus  may  in  general  be 
detected. 

CouseSj  &c.  The  remote  causes  of  hepatitis  arc  not 
iilways  to  be  discerned,  and  many  have  been  assigned 
on  a  vciy  uncertain  foundation.  It  is  principally  a 
uisease  01  warm  climates.  It  has  been  supposed  that 
the  disease  may,  be  an  afiection  either  of  the  ex- 
tremities of  the  hepatic  artery,  or  those  of  the  Vena 
portarum  ;  and  the  supposition  is  hy  no  means  impro- 
bable. The  opinion,  however,  most  commonly  adopted 
lif,  that  the  acute  hepatitis  is  an  affection  of  tbc  exter- 
ii  A  membrane  of  the  liver,  and  the  chronic  kind  aa  af- 
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fection  of  the  paiendiyBia  of  that  viscna.   The  acnts  Hepatfttt. 
disease  may  be  seated  either  on  the  convex  or  concave '  ^ 
surface  of  the  liver ;  and  in  the  former  case  a  more 
pnngent  pain  and  hiccough  may  be  produced,  and  the 
respiration  is  more  considerably  affected.    In  the  lat- 
ter there  occurs  less  pain ',  and  a  ^-omiting  is  produ- 
ced, commonly  hy  some  inflammation  communicated 
to  the  stomach.    The  inflaaamation  on  the  cmeave 
snrGice  of  the  liver  may  be  jreadily  commmicated  to 
the  gall-bladder  and  biliary  docta  :  and  this,  perbafie, 
is  the  only  case  <tf  idiopwiic  hepatitis  attended 
jaundice. 

Progrtesu,  The  inflammation  of  the  liver,  like 
dthers,  may  end  by  reaolution,  sa|^ration,  or  gao- 
grene  ;  and  die  teadeoey  to  die  one  or  to  the  odier  of 
those  events  may  be  known  from  what  hat  been  al- 
ready mentioned  concerning  the  prognosis  in  gastritis^ 
The  resolution  of  hepatitis  is  often  the  conse^oence  of, 
or  is  attended  with,  evacuations  of  different  kinds.  A 
btemorriiage  sometimes  from  the  nose,  and  sometimeft 
IVom  the  haemorrhoidal  vessels,  ^ves  a  solution  of  the 
disease.  Sometimes  the  same  thing  is  accomplished  hy 
a  bilious  diarrhoea',  and  sometcraee  the  resolution  is 
attended  with  Sweating,  and  an  evaenattoa  ef  nrioo 
depositing  a  Copious  sediment*  Sometimes  it  mi^  be 
cured  by  an  erysipelas  appearing  in  seme  external  part. 
Wbm  the  disease  has  ended  in  snppantioa,  the  pas 
collected  may  he  discharged  hy  the  biliary  dncts ;  or, 
if  the  suppurated  part  does  not  adhere  anywhere  close- 
ly to  the  neighbouring  paits,  it  may  be  discharged 
into  tlie  cavity  of  the  abdomen  ;  but  if,  during  the  first 
state  of  inflammation,  the  aflected  part  of  the  liver  shall 
have  formed  a  close  adhesion  to  some  of  the  neighbour-' 
ing  parts,  the  discharge  after  suppuration  may  be  va- 
rious, according  to  the  different  seat  of  the  abscess. 
When  seated  on  the  convex  part  of  the  liver,  if  the  ad- 
hesion  be  to  the  peritonsnm  lining  the  common  tegu- 
ments, the  pus  may  make  its  way  thtoogh  these,  and  be 
discharged  outwardly :  or  if  the  adhesion  shall  have 
been  to  the  diaphragm,  the  pus  may  penetrate  tfareogh 
this,  and  into  the  cells  of  the  longs  ;  from  whence  it 
may  be  discharged  hy  cou^Ing.  When  the  abscess  is  . 
seated  on  the  ctmcave  part  of  the  liver,  in  consequence 
of  adhebions,  the  pus  may  be  discharged  into  the 
stomach  or  intestines ;  and  into  these  last,  either  direct- 
ly, or  by  the  intervention  of  the  biliary  ducts.  Upon 
a  consideration  of  all  these  different  cticumstaneee, 
therefore,  together  with  the  general  principles  of  in- 
flammation, most  the  prognouis  of  thi^  disease  be  esta- 
blished. 

Cure.  For  the  cure  of  hepatitis,  we  must  have  re- 
course to  the  general  means  of  resolving  other  inflam- 
matory disor^rs.  Bleeding  is  to  bo  nscd  according 
to  the  degree  of  tevet  and  pam.  Blisters  are  to  be 
applied  :  fomentations  of  the  external  parts,  emollient 
clysters,  gentle  laxatives,  diluents  and  refrigerants, 
are  also  useful.  The  cure,  however,  particularly  in 
warm  climates,  where  the  dlsease^is  much  more  com- 
mon than  it  is  in  Britain,  is  chiefly  trusted  to  mercury. 
Not  only  in  cases  of  tlie  chronic  kind,  but  in  acute 
hepatitis  also,  after  au  attempt  has  been  made  to  al- 
leviate the  urgent  symptoms  by  bleeding  and  blister- 
ing, recourse  is  immediately  had  to  this  powerful  mi- 
neral.  It  is  employed  hy  dififeivnt  practiUoners,  and  ' 
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niaipM-  la  diffiBTCnt  cuet,  omI«t  wioiu  forma.  Some  are 
.  very  fend  of  the  use  of  calomel.    But  the  preference 

fa  m  general  given,  and  periiapa  with  justice,  to  finc- 
tion  with  mercurial  ointment  over  the  region  of  the 
liver.  Bat  under  whatever  fivm  it  majr  he  eo^ojed, 
it  ii  neceamnr  that  it  ahoold  be  introdnced  to  such  an 
extent  as  to  keep  the  paUent  on  the  verge  of  salivatira 
for  •one  leng^  of  time ;  the  duration  being  regulated 
liy  the  circumstances  of  the  case. 

From  the  liberal  use  of  mercury,  there  can  be  no 
doubt  that  a  successful  resolution  has  been  obtained 
in  many  cases,  which  would  otherwise  have  infallibly 
terminated  in  suppuration.  But  notwithstanding  the 
most  careful  employment  of  it  in  some  cases,  suppura- 
tion will  ensue ;  and  then  it  i»i  very  doubtful  whether 
%nf  benefit  will  be  derived  from  the  continuance  of  it. 
But  when  a  suppuration  has  been  formed,  and  the  ab< 
seen  points  outwardly,  the  part  must  be  opened,  the  pna 
evacuated,  and  the  nicer  healed  accor^ng  to  the  vriU 
nary  methods  in  use  for  healing  abscesws  and  ulcers  in 
other  parts. 

Chronic  hepatitis  often  terminates  in  scirrfaos. 
Against  this,  after  mercury  has  failed,  nitric  acid 
taken  iatenullj  has  sometunes  been  employed  with 
success. 

Gekus  XVIII.  SPLENITIS. 
InJIammQikn  of  the  SPLEEW. 

Splenitis,  Sauv.  gen.  114.     £10.36.    y<^.  59. 

Junek,  67.   iSbg-.  sen.  313. 
loenis  inflaomiatie,  Boerh,  958.  et  Van  Smcten, 

Comm. 

Splenitis  phlegmonodxa,  Sauv,  sp.  J.    Forest^  1.  xx. 

obs.  5,  6.    jDc  Haetiy  apud  Van  Swietciif  p.  958. 
Pleuritis  splenica,  Sauv.  ap.  3. 
Splenalgia  suppuiatoria,  Sauv.  sp.  3. 

Description.  This  disease,  according  to  JunckeTf 
comes  on  with  a  remarkable  shivering,  succeeded  by  a 
most  intense  heat  and  venr  great  thirst a  pun  and 
tamo  or  hc  pnceived  in  the  Tefl  hypocfaoodrium,  and 
the  paroxysnu  for  the  most  part  assume  aqaarbm  form. 
"When  the  patuinta  expose  themwlves  for  a  little  to 
the  free  mt,  their  extremities  immediately  erow  very 
cold.  If  a  hiemorrfaage  happens,  the  blood  flows  out 
of  the  lefi  nostril.  The  other  symptoms  are  the  same 
with  those  of  the  bepatitis.  Like  the  liver,  the  spleen 
is  also  subject  to  a  chronic  inflammation,  which  often 
happens  after  agues  j  and  the  tumour  which  succeeds 
the  inflammation  is  In  many  cases  very  considerable,  and 
is  called  the  ague  cake,  though  that  name  is  also  fre- 
qnently  ^ven  to  a  scirrhous  tumour  of  the  liver  sue* 
ceeding  intermittents. 

Causes^  &c.  The  causes  of  this  distemper  are  in  ge- 
neral the  same  with  those  of  other  inflammatory  diur- 
ders  }  hut  those  which  detennine  the  inflammation  to 
that  particular  part  more  than  another,  are  very  mnch 
unknown,  ft  attacks  persons  of  a  very  plethoric  and 
saneuine  habit  of  body  rather  than  others. 

PngTiasis.  What  has  been  said  of  the  inflammation 
of  the  liver  applies  also  to  that  of  the  spleen,  though 
the  latter  is  leu  dtuagierous  than  the  former.  Here  also 
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a  vomiting  of  black  matter,  which  iu  other  acute  dis.  {{fphrftia 
eases  b  such  a  fatal  symptom,  sometimes  proves  criti- '  ■  '-'w  ■ 
cal,  according  to  the  testimony  of  Juncker.  Sometimes 
the  hfcmorrhoids  prove  critical :  hut  very  often  the  in- 
Aamnution  terminates  by  sciirhus. 

Cure.  TiuB  is  not  at  all  different  from  what  faafe  been 
already  laid  down  concerning  the  twpaUtis.' 

Gekos  XIX.  NEPHRITIS. 

Infiammatttm  of  the  Kidkeys. 

Nephritis,  Sauv.  gen.  S]5.    Lin,  37.    fqgr.  65. 

Sag.  ^n.  314. 
Nepuitis  vera,  Sauv.  sp.  i. 

Description.  The  nephritis  has  the  same  symptoms 
which  take  place  in  other  inflammations ;  but  its  di- 
stinguishing marie  is  the  pain  in  the  region  of  the  kidney, 
which  is  sometimes  obtuse,  but  more  frequently  pun- 
gent. The  pain  is  not  increased  by  the  motion  of  the 
trunk  of  the  body  so  much  as  a  pain  of  the  rheumatic 
kind  affecting  the  same  region.  It  may  also  frequeotiv 
be  distinguished  by  the  pain  shooting  along  the  course 
of  the  ureter,  and  it  is  often  attended  with  a  drawing 
up  of  the  testicle,  and  a  numbness  of  the  limb  on  the 
side  aflected-,  though  indeed  these  symptoms  most  com- 
monly attend  the  inflammation  arising  from  a  calculus  in 
the  kidney  or  ureter.  Hie  disease  is  ajso  attended  with 
frequent  vomiting,  and  often  with  costiveness  and  colic 
pains.  Hie  urine  is  most  commonly  of  a  deep  red  co- 
lour, and  is  voided  frequently  and  in  a  small  quantity  at 
a  time.  In  more  violent  cases  the  urine  is  common- 
ly colourless; 

Causes^  &c  The  remote  causes  of  this  disease  may 
he  various  j  as  external  contw^ion,  violent  or  long- 
continued  riding  j  strains  of  the  muscles  of  the  back 
incumbent  on  the  kidneys  \  various  acrids  in  the  course 
of  circulation  conveyed  to  the  kidneys ;  and  perhaps 
some  other  internal  causes  not  yet  well  known :  the 
most  frequent  is  that  of  calculous  matter  obstructing 
the  tubuk  ttrimferi,  or  calculi  formed  in  the  pelvis  n 
the  kidneys,  and  eitha  sticking  there  or&lling  into  the 
ureter. 

Prt^nosis.  This  is  not  diflbrmt  from  that  of  other 
inflammatory  diseases. 

Cure.  When  any  of  those  caoses  operating  as  in- 
ducing the  inflammation  still  continue  to  act,  the  first 
object  in  the  cure  must  be  the  removal  of  these }  hut 
the  principal  intention  to  be  had  in  view,  is  the  resolu- 
tion of  the  inflammation  which  has  already  taken  ^ace. 
But  when,  notwithstanding  efforts  for  this  purpose, 
the  disease  terminates  in  suppuration,  it  must  be  the  en- 
deavour of  the  practitioner  to  promote  the  discharge  of 
the  ponilent  matter,  and  the  beating  of  the  ulceration 
in  kidney. 

These  different  objects  are  principally  accomplished 
by  bleeding,  external  fomentation,  frequent  emollient 
clysters,  antiphlogistic  pur^tives,  and  by  the  free  use 
of  mild  and  demulcent  liquids.  Tlic  use  of  blisters  is 
scarce  admissible,  or  at  least  will  reqnire  great  care  to 
avoid  any  considerable  absorption  of  the  cantharides. 

The  other  species  of  nephritis  enumerated  by  authors 
are  only  symptomatic. 
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Gkkus  XX.  CYSTITIS. 
Inflammatton  of  the  JBiaddeb, 

Cystitis,  5iiuv.  gen.  108.  Xm.  31.   Te^^  66. 

I.  309, 

imatio  vesiese,  Hoffm.  li,  1 57. 
The  Cystitis  from  Internal  Cautts. 


Cystitis  spontanea,  Sauv,  sp.  i. 

The*CTSTiTis  from  Extemai  Caiuea» 

■'Cystitis  &  cantharidibus,  Sauv,  sp.  3. 
Cystitis  traumatica,  Sauv,  sp.  3. 


MEDICINE. 

to  their  diatejitKO,  anduaMw  their  tMiden^  to  Khcn 
inflamnuUion.  dm 

Prt^otu,  An  inflammation  -ef  the  uterus  may  in 
gener^  be  expected  to  ]»roduce  an  obstruction  of  the 
lochia }  but  the  fever  produced  seldom  proTes  fatal, 
unless  the  inflwnmation  be  Wolent,  and  end  in  a  gan- 
grene. 

Cure,  Tliis  is  to  he  attempted  by  the  same  genenJ 
means  already  recommwded,  ajid  the  management  ef 
4his  disorder  entirely  coincidea  with  that  of  the  pueipe- 
«al  fisTcr. 


so 


The  inflammation  of  the  bladder  fitMn  intemal'csusea 
'  is  a  very  rare  distemper  \  and  when  it  does  at  any  time 
occur,  IS  to  be  cured  in  the  same  manner  with  other 
inflammations,  avoiding  only  the  use  of  blisters.  When 
'Hm  disease  arisesfittm  the  internal  use  of  these  flics,  cunir 
phor  u  recommended,  beandes  other  cooling  medioineBi 
nod  paiCtcularly  ^oolipg  and  emollient  clysters. 

'  Gekus  XXI.  H YSTERITIS. 

Injlammdtion  of  the  Vtsrds, 

Hysteritis,  Lin.  38.  P^og.  63, 
Metritis,  iSiiutf.  gen.  IP7.  S^.  gen.  315. 
Inflammatio  et  febris  uterina,  Hoffm.  II.  156. 

Deser^tkn.  This  disease  is  often  confounded  with 
•diat  called  the  puerperal  or  child-bed  fiver ;  hut  ii 

'  essentially  distinct  from  it,  as  will  he  shown  in  its  pro-  ^ 
per  place.  Ha  inflammatiwi  <^the  uterus  is  often 
Apt  to  terminate  by  gangrene :  thoe  is  a  pain  in  the 
head,  with  delirium  \  and  the  uterine  region  is  so  ex- 
ceedingly tender,  that  it  cannot  bear  the  most  gentle 
presauie  without  intolerable  pain.  When  the  fitndm 
utenis  inflamed,  there  is  a  great  heat,  throbbing,  and 
pain,  above  the  pubes ;  if  its  posterior  part,  the  pain  is 
more  confined  to  the  loins  and  rectum,  with  a  tenesmus  ; 
if  its  anterior  part,  it  shoots  ^m  thence  towards  the 
neck  of  the  bladder,  and  is  attended  with  a  frequent  ir- 
ritation to  make  water,  ^hich  is  voided  with  difficulty  } 
and  if  its  sides  or-the  ovaria  are  afieoted,  the  pains  wiU 
then  dart  into  the  inside  of  the'  thidts. 

CaiaeSf  &c  Inflammations  of  the  nterns,  and  in* 
deed  of  the  rest  of  the  abdmninal  visceira,  are  very  apt 
to  take  place  in  child-bed  women ;  the  reason  of  whidi 
seems  to  be  the  sudden  change  produced  in  the  habit, 
and  an  alteration  in  the  course  of  the  circulating 
blood  by  the  contraction  of  the  uterus  after  delivery. 
The  pressure  of  the  gravid  \iterus  bein^  suddenly  taken 
off'  from  the  aorta  descendens  after  delivery,  the  resist- 
once'  to  the  impulse  of  the  blood  passing  through  all 
the  vessels  deriW  from  it,  and  distributed  to  the  con- 
tiguous viscera,  will  be  considerably  lessened :  it  wiU 
therefore  rush  into  those  vessels  with  a  force  superior 
to  their  resistance ;  and,  by  putting  them  violently  on 
the  stretch,  may  occasion  ^n,  inflammatioB,  and  fe- 
ver. This  contraction  of  th«  uterus  also  renders  its  ves- 
sels inqtervious  to  the  blood  which  had  freely  passed 
through  them  for  the  service  of  the  child  during  prep- 
nancy  )  and ,  consequently  a  much  larger  quantity  wiU 

-ihe  thrown  npm  the  contiguous  pAits,  which  will  still 
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GsHusXXII.  BHEUlifATISMUS. 

^'Rc  Rbeuuatism, 

Rheumatismos,  Sauv.  gen.  185.  Zm.  6a.  Vog,  X38< 

Soerh.  1400.  Junck,  xo. 
Dolores  rheumatic!  et  artmntici,  H^m,  II.  317. 
Myositis,  Sag.  gen.  301. 

The  JUttte  RbMUX^TiSX, 

■  Rheumati5mus-acntu8,-iS!i7ui;i;  sp.  I. 
RheomotiBmus  vulgaris,  Sami,  Jip.  2. 

'A.  The  Lumbago,  -or  RAetanatiim  in  ihe  Muaiks  of 
the  Louu,  ^ 

Lumbago  riietmntiGa,  Sauv,.  gen.  2ii,'Seig.  p.  x. 
Nephralgia  rheunwtica,  Sauv.  sp.  4. 

B.  The  Sciatica,  ikAfiu,  or  B^Gout. 

Ischias  ihenmaticum.  Sauv,  21$,  sp.  10. 

*'  C.  The  Bastard  Plxusisy^  or  Bheumatim  in  the 
Muxtes  qf  the  Thorace. 

FleoTodyne  iheumatico,  Sauv.  gen.  148.  sp.  3. 
'  Plenritis  spuria,- Boml.  878. 

*^Tfae  other  species,  whicJi  are  very  numerous,  ore  aQ 
symptomatic  >  as, 

Lumbago  pletborica,  &mv.  sp.  3, 

Ischias  sanguineura,  Sauv.  sp.  2. 

Pteurodyne  plethorica,  Smiv.  sp.  x. 

bheumatismus  hystericus,  Sauv,  sp.  7. 
'  Ischias  hysterieum,  Sauv.  sp.  3. 

Fleurodyne  hysterica,  Sauv.  Bjf,  6. 

RheumatismuB  saltatorius,  Sauv.  sp. 

Pleurodyne  flatulenta,  Sauv,  sp.  4. 

Fleurodyne  &  spasmate,  Sauv,  sp.  9. 
'Rh'eomattamus  scorbuticus,  Sauv.  sp.  4. 

Luinbngo  scorbutica,  Sauv.  sp.  5. 
'  Fleurodyne  Scorbutica,  Sauv.  sp.  X  X* 

Ischias  "Syphiliticum,  Sauv.  sp.  7. 

Fleurodyne  venerea,  -Sauv.  sp.  5. 

Lumbago  sympathica,  5lii«t;.  sp.  13* 

Lumbago  &  saburr&,  Sauv.  sp.  8. 

Fleurodyne  ft  cacochylift,  Sauv,  sp.  7. 

Rhenmatismns  sidtatorius  verminosiu,  Sauv,  sp.  8. 

Ischias  verminosum,  Sauv.  sp.  8. 

Fleurodyne  verminosa,  Sauv.  sp.  2- 

Rhenmotismus  metallicns,  Sauv.  sp.  10. 

Lumbago  h  hydrothorace,  Sauv.  sp.  144 

Lomban  psendoischuria,  Sauv,  sp.  16. 

FlennM^e  d  rupto  oesophago,  &nw.  spi  io, 
.  Fleurodyne  rachitica,  Sauv.  sp.  i^. 

Ischias  a  sporganosi,  Sauv.  sp.  5. 

Flenrodyna  catonhalis,  iSimv.  sp,  14. 

^  Rhemnatismta 
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RheamAtiBfflitB  necroseos,  Sauv.  ap.  14. 
Rheimuitisnias  donaUs,  Sauv,  sp.  11, 
Lurabagd  ft  sfttyriasi,  iSSavv.  sp.  15. 
-   lUietiinatiimiift  febricwiu,  Sauv,  ip.  9. 
'   Lumbago  febrilii,  Sauv.  t p.  4. 
&C.  &e. 

-  DtaeriptiM.  The  rhenmatiMn  k  parUoularlj  dbtin- 
guished  1^  pfeuu  i^otiiig  the  jwnti,  and  &a  the  moit 
part  the  jomtaiUoiWi  bitt  tomrtimn  ^se  the  anucidar 

parts.  Very  often  they  shoot  almg  the  course  of  tbe 
muscles  firom  one  joint  to  another,  and  are  always  much 
increased  the  action  of  the  muscles  belonging  to  the 
jmtit  or  joints  affected.  Hie  larger  joints  are  those 
most  frequently  affected,  siich  as  the  hip-joint  and 
knees,  of  the  lower  extremities,  and  the  shoulders  and 
elboirs  of  the  upper  ones.  The  ancles  and  wrists  are 
nlso  frequently  affected }  but  the  smaller  joints,  such  as 
those  of  the  toes  or  fingers,  seldom  suffer.  Sooietimes 
the  disease  is  confined  to  one  part  of  the  body,  yet 
my  freqnendy  it  afiects  manj  parts ;  and  then  it  be- 
gins  with  a  c<^  sti^,  ¥rhich  is  imiaediatetj  succeeded 
ny  tbe  other  sjinptoms  of  pyrexia,  and  particularly  by 
a  frequent,  fiilj,  and  hard  |iiue.  Sometimes  the  pyrexia 
is  fumed  befiue  any  pains  are  perceived }  but  more 
commonly  pains  are  felt  in  particular  parts  before  any 
sym^oms  of  fewti  occur.  When  no  pyi%xia  is  present, 
the  pain  may  be  confined  to  one  joint  only  ^  but  when 
any  considerable  pyrexia  takes  place,  though  the  pain 
may  chiefly  be  felt  in  one  joint,  yet  it  seldom  happens 
that  it  does  not  aflect  sevenil  joints,  often  at  tbe  very 
same  time,  but  for  the  most  part  shifting  tbeir  place,  and 
having  abated  in  one  joint  they  become  more  violent  in 
another.  Hiey  do  not  commonly  remain  long  in  the 
same  ^oint,  but  frequently  shift  from  one  to  another,  and 
sometimes  return  to  joints  formerly  affected  j  and  in  this 
manner  the  disease  often  continues  for  a  long  time. 
Tbe  frver  attending  these  pains  has  an  exacerbation 
every  evening,  and  is  most  considerable  during  the 
ni^t,  when  the  pains  also  become  more  violent  i  and 
it  IS  at  tbe  same  time  diat  the  pains  shift  their  place 
from  one  joint  to  another.  These  seem  to  be  also  in- 
creased during  the  night  by  the  body  b«ng  covered 
more  closely,  and  kept  wanner. 

A  joint,  after  having  been  for  some  time  affected 
widi  pain,  commonly  becomes  also  affected  with  some 
swelling  and  redness,  which  is  painful  to  the  touch.  It 
seldom  happens  that  a  swelling  coming  on  does  not 
take  off  the  pain  entirely,  but  it  rarely  secives  the  jinnt 
against  a  return  of  it.  This  disease  is  commonly  attend- 
ed with  more  or  less  sweating,  which  occurs  earl^,  but 
is  seldom  free  or  copious,  and  seldmn  proves  critical, 
thoo^  it  may  give  taupwary  relief  of  Uie  ^atn.  Hw 
urine  is  bign-coloored,  and  in  die  banning  widnot 
sedimmt.  Hits,  however,  does  nat  prove  entirely 
critical,  for  the  disease  often  continues  long  after  such 
a  sediment  has  appeared  in  tbe  urine.  The  blood  is 
always  sizy.  The  acute  rheumatism  differs  fttnn  all 
other  inflammatory  diseases,  in  not  being  liable  to  ter- 
minate in  suppuration :  this  almost  never  happens }  but 
the  disease  sometimes  produces  effbsifins  of  a  transparent 
gelatinous  floid  into  the  sheaths  of  the  tendons :  but  if 
these  effusions  be  frequent,  it  is  certain  diat  the  liquor 
must  often  be  absorbed ;  ibr  it  very  seldom  happens, 
that  considerable  w  pemument  tuawun  have  been  m" 
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dneed,  or  socb  as  raquired  to  be  imened  and  to  have  dieilhenaiatu. 
coBtaiiied  flnid  evacuated.    Sou  tumonrs,,  however, . . 
have  semetinM  oeeuired,  and  the  openinc  made  in  thom  ' 
has  prodoeed  nleers  vei^  difficult  to  heu. 

Sometimes  xfaenmatiain  will  cwitttto«  for  several 
weeks  $  bat  it  sddom  pnives  &tal,  and  it  is  rare  dint 
the  pynxia  coBdnoes  to  be  cnsideraUe  fw  more  tfaaa 
two  or  three  weeks.  While  tbe  pyrexia  abates  in  Us 
violeBce,  if  the  pains  of  the  joints  conttnue,  they  am 
less  vic^t ;  nKWe  limited  in  their  place,  being  confined 
commonly  to  one  or  a  few  joints  only}  UM  an  le» 
ready  to  change  their  place. 

It  is  often  a  very  difficult  matter  to  distinguish  rheu- 
matism from  gout :  but  in  rfaenmatism  there  in  general 
occurs  much  less  affecdon  of  tbe  stomach ;  it  a&ots 
chiefly  the  larger  joints,  and  several  of  these  are  often 
affected  with  severe  pain  at  the  same  dme  :  it  occurs 
at  nh  earlier  period  of  life  dmo  ^ut }  it  is  not  observed 
to  be  hereditary ;  and  it  can  in  general  be  traced  to 
seme  obvious  exciting  cause,  particularly  to  the  action 
of  cold. 

CSstuff,  flee  TIui  disease  is  frequent  in  cold,  and 
more  uncommon  in  warm  duaatcs.  It  appears  most 
frequendy  u  autumn  and  springy  less  frequently  in 
winter,  while  the  frost  is  constant  j  and  very  selaon 
during  the  heat  of  summer.  It  may,  however,  occur 
at  any  season,  if  vicissitudes  of  beat  and  cold  be  for  the 
time  frequent.  For  the  most  part,  the  acute  rhemna- 
Usm  arises  from  the  application  of  cold  to  the  body 
when  unusually  warm ;  or  when  the  cold  is  applied  to 
one  part  of  tw  body,  whilst  tbe  other  parts  are  kept  . 
warm ;  or,  lastly,  when  the  application  of  the  cold  is 
long  continued,  as  when  moist  or  wet  clothes  are  applied 
to  any  part  of  the  body.— These  causes  may  affect  per- 
sons of  all  ages }  but  the  rheumatism  seldom  appears 
either  in  very  young  or  in  elderly  persons,  and  most 
commonly  occurs  from  tbe  age  of  puberty  to  that  of 
35.  Tbeso  causes  may  also  a&ct  persons  of  any  consti- 
tution, bat  they  most  commonly  affect  those  olF  a  san- 
guine temperament.  ■  ^ 

With  respect  to  tbe  proximate  cause  of  rhenmatisnir 
there  have  been  various  opinions.  It  has  been  im- 
puted to  a  peculiar  acrimony ;  of  whicli,  however,  there 
IS  no  evidence }  and '  the  consideradon  of  the  remote 
causes,  tbe  symptoms,  and  cure,  render  it  very  impro- 
bable. A  disease  of  a  rheumadc  nature,  however^ 
may  be  occasioned  by  an  acrid  matter  applied  to  tbe 
nerves,  as  is  evident  from  tbe  toothacb,  a  rheumadc 
a&ction  generally  arising  from  a  carious  tooth.  Fains 
arising  from  deep-seated  suppuradons  may  also  resemble 
the  ibeumatism}  and  many  cases  have  occurred  in 
which  sndi  supnoradMis  occasioned  pains  resembling 
the  Inmbani  and  iscbias  j  but -from  what  has  been  al- 
ready sai^  it  seems  impnibable  that  ever  any  pore 
ibeumatic  case  should  end  in  suppuratims. 

The  ^oxinuite  cause  of  rheumatism  has  by  many 
been  supposed  to  be  a  lentor  in  tbe  fluids  obsbncdog 
the  vessels  of  the  part }  but  in  the  observadons  formerly 
made,  sufficient  reasons  have  been  already  laid  down 
for  rejectmg  the  doctrine  of  lentor.  While  we  cannot 
therewre  find  either  evidence  or  reason  for  supposing 
that  the  rfaenmatism  depends  on  any  change  in  the  9tat« 
of  the  fluids,  we  must  conclude  that  the  proximate  cause 
of  it  is  thi  same  with  that  of  other  infiaounatfMis  not 
depending  upon  a  direct  stimulus. 
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rUenw-  -  In  the  case  of  rbeumatiain,  it  is  supposed  that  ibe 
.  .  ttHWt  common  remote  cause  of  it,  tbat  is,  cold  ap^ied, 

■  operates  especially  on  the  vessels  of  the  jointly  these  -be- 
ing less  covered  1^  a  eellnlar  texture  than  those  of  the 
intermediate  parts  of  the  limbs.  It  is  farther  su|^NMed, 
that  the  application  of  eold  produces  a  «oBBtriction  of 
the  extreme  vessels,  and  at  the  same  time  an  increase  of 
*  tone  or  phlogistic  diathesis  in  the  course  of  them,  from 
which  arises  an  increased  impetus  of  the  blood,  and  at 
the  same  time  a  resistance  to  the  free  passage  of  it,  and  * 
cousequently  inflammation  and  pain.  It  is  also  suppo- 
sed, that  the  resistance  formed  excites  the  vu  medt'catrix 
to  a  further  increase  of  the  impetus  of  the  blood ;  and 
to  support  this,  a  cold  ata^  arises,  a  spasm  is  foi-med, 
and  a  pyrexia  and  phlogistic  diathesis  are  produced  in 
the  whole  system. 

Hence  the  cause  of  rheumatism  appears  to  he  exactly 
analogous  to  that  of  inflammations  depending  on  an  in- 
creased afflux  of  blood  to  a  part  vUle  it  is  exposed  to 
the  action  of  cold.  JBut  there  seems  to  be  fiirtfaer  in 
this  disease  some  peculiar  affection  of  the  muscular  filoes. 
These  seem  to  be  under  some  degree  of  rigidity :  and 
therefore  less  easily  admit  of  motion,  and  are  pained 
upon  the  exertions  of  it  This  also  seems  to  be  tBe  af- 
fection which  gives  opportunity  to  the  propagation  of 
pains  from  one  joint  to  another,  and  which  are  most 
Mverely  felt  in  the  extremities  terminating  in  the  joints, 
because  beyond  these  the  oscillations  are  not  propagated. 
This  affection  of  the  muscular  £bres  explains  the  man- 
ner in  which  strains  and  spasms  produce  rheumatic  af- 
fections ;  and,  on  the  whole,  shows,  that  with  an  in- 
flammatory afiection  of  the  sanguiferous  system,  there  is 
also  in  riieumatism  a  peculiar  afiiection  of  the  muscular 
fibres,  which  has  a  considerable  share  in  producing  the 
phenomena  of  the  disease*  And  it  would  ev«i  ^pear, 
that  in  what  has  commonly  been  called  onrte  rAMtmo- 
iam,  in  contradistinction .  to  the  cbronw,  of  which  we 
are  next  to  treat,  there  exists  not  tm\f  a  state  <^  active 
inflammation  in  the  affected  [wts,  but  also  of  peculiar 
irritability ;  and  that  this  of^n  remains  after  the  in- 
flammation is  very  much  diminished  or  has  even  en- 
tirely ceased.  Hence  a  renewal  of  the  inflammation 
and  recurrence  of  the  pain  take  place  from  very  slight 
causes  'f  and  in  the  treatment  of  the  disease  both  the 
state  cf  inflam^tion  and  irritahDity  must  be  had  in 
view. 

Cure.  For  counteracting  the  state  of  active  inflam- 
mation, the  chief  aim  of  toe  practitioner  must  be  to 
diminish  the.  general  impetus  of  the  circulation,  and 
the  impetus  at  the  part  particularly  afiected.  For 
counteracting  the  state  of  irritability,  be  must  endea- 
vour to  remove  the  disposition  to  increased  action  in 
the  vessels }  to  prevent  the  action  of  causes  exciting 
painful  sei^sations  j  and  to  obviate  their  influence  on 
the  part.  The  cure  therefore  requires,  in  the  first 
place,  an  antij^ogistic  regimen,  and  particularly  a  to- 
tal abstinence  from  animal  food,  and  from  all  fermented 
ur  spirituous  liquors  j  substituting  a  mild  vegetable  or 
milk  diet,  and  the  plentiful  use  of  sofY  diluting  liquors. 
On  this  principle  auo,  blood-letting  is  the  chief  remedy 
of  acute  riieumatism.  The  blood  is  to  be  drawn  in  large 
quantity  j  and  the  bleeding  is  to  be  repeated  in  pr»- 
portion  to  the  frequency,  ^ness,  and  hardness  of  the 
IHiise,  and  the  violence  of  the  pain.    For  the  most 
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part,  large  and  repeated  bleeding  during  the  first  daysRiuanu 
(tf  the  disease  seem  to  he  necessary,  and  accordinf^ , 
have  been  very  mnth  employed  j  but  to  this  aomb 
bounds  are  to  M  set ;  for  very  ^«inse  Ueedings  occ»- 
■lon  a  sW  recovery,  and  are  ready  to  prodnce  a  chro- 
nic rfaeuroatiun. 

To  avoid  tbat  debility  of  the  system  which  general 
bleedings  are  apt  to  occasion,  the  urgent  symptom  of 
pain  may  be  often  relieved  by  topical  hleedlngs }  and 
when  any  swelling  or  redness  has  come  upon  a  joint, 
the  pain  may  very  certainly  be  relieved  by  this  eva- 
cuation :  but  as  the  pain  and  continuance  of  the  disease 
seem  to  depend  more  upon  the  phlogistic  diathesis  of 
the  whole  system  than  upon  the  affection  of  particu- 
lar parts,  so  topical  bleedings  will  not  supply  t^  place 
of  the  general  bleedings  proposed  above  in  most  in- 
stances. 

To  take  off  the  phlogistic  diathesis  prevailing  in  this 
.disease,  purging  ma^  be  useful,  if  procured  by  medi- 
cines which  do  not  stimulate  the  whole  ^stem,  as  neu- 
.tral  salts,  and  other  medicines  which  have  a  refrigerant 
power.  Fui^ng,,  however,  is  not  so  useful  as  bleed- 
ing In  jiemoving  the  phlogistic  diathesis }  and  when  the 
disease  has  become  general  and  violent,  frequent  stooU  ' 
are  inconvenient,  and  even  hurtful,  by  the  motion  and 
pain  which  they  ocf»sion. 

Next  to  blood-letting,  nothing  is  of  so  much  service, 
both  in  alleviating  the  pains  in  this  disease  and  in  re- 
moving tbfr  phlogistic  diathesis,  as  the  use  of  sudo-  - 
rifics  :  and  of  all  the  medicines  belonging  to  this  class, 
what  has  comroooly  been  known  by  the  name  of  Do- 
ver^s  powder,  a  combination  of  powder  of  ipecacuan 
and  opium,  is  the  most  convenient  and  the  most  ef- 
fectual* Copious  sweating,  excited  by  this  medicine, 
and  sttj^orted  for  lO  or  12  hours  by  tepid  diluents, 
.  such  'as  decoction  of  the  woods,  or  the  like,  will  in 
.meat  instances  prodnce  a  complete  ranisaion  of  the 
pain :  and  1^  this  practice,  commned  with  blood-letting 
and  proper  regimen,  the  disease  may  often  be  entirely 
removed. 

If,  however,,  afler  complete  intermissions  from  pain 
for  some  length  of  time  have  been  obtained  by  these 
means,  it  be  found  tbat  there  Is  a  grreat  tendency  to  a 
return  of  the  pains  without  any  obvious  cause,  recourse 
may  be  had  with  very  great  Mnefit  to  the  use  of  the 
Peruvian  bark.  By  the  early  use  of  this,  where  a 
complete  intermission  from  pain  is  obtained,  the  ne- 
cessity of  repeated  blood-letting  and  sweating  is  often 
superseded }  but  where  a  complete  remission  cannot  be 
obtained,  it  has  been  suspected  by  some  to  1»  hurtful : 
and  in  these  cases,  when  blood-letting  and  sudorifics 
have  been  ^uhed  as  far  as  may  be  tbcAii^t  prudent, 
without  hemg  ^t>dncti^-e  of  the  desired  effect,  very 
great  benefit  is  often  derived  from  the  use  of  calomel 
combined  with  opium,  as  recommended  tn  the  Edin- 
burgh Medical  Commentaries,  hy  I>r  Hamilton  of 
Lynn  Regis. 

In  this  disease,  external  applications  are  of  little 
service.  Fomentations  in  the  beginning  of  the  disease 
rather  aggravate  than  relieve  the  paina.  The  rube- 
facients and  camphire  are  more  effectual :  but  they 
commonly  only  move  them  from  one  part  to  another, 
and  do  .not  prove  any  cure  of  the  general  auction. 
Blistering  may  also  be  very  effectual  in  removing  the 
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Phlegmft'  pi^io  f^^ooi  1^  particular  part  *,  bat  nill  be  of  little 
tin.      use,  except  vhere  tbe  pains  are  much  confined  to  one 
place. 

B09       -   ARTHRODYNIA,  or  Ghnm'c  Rbbuuatisv. 

Rbeumatismus  cbronicus  Auctorum. 

Description,  When  tbe  pyrexia  attending  the  acate 
yheamatism  has  ceased  ;  vlien  the  svtelling  and  redness 
of  the  joints  are  entirely  gone,  but  pains  still  continue 
to  aflfect  certain  joints,  which  remain  stiff,  feel  uneasy 
upm  motion,  changes  of  weatber,  or  in  the  night  time 
odI^,  dw  disease  is  then  called  the  eArotiA:  r/tcumatism, 
as  It  often  continUM  for  a  very  long  time. 

Tbe  limits  between  the  acute  and  chronic  rbeama- 
tisms  are  not  always  exactly  marked.  When  tbe 
pains  are  still  ready  to  shift  their  place  *,  when  they 
are  especially  severe  in  the  night  time ;  when,  at  the 
same  time,  they  are  attended  with  some  degree  of  py- 
rexia, and  with  some  swelling,  and  especially  some 
Redness  of  the  joints ;  the  disease  is  to  be  fwnsidisred  as 
partaking  of  the  nature  of  the  acute  rheumatism.  But 
when  there  is  no  lon^r  an;  degree  of  pyrexia  remain- 
ing *,  when  the  pained  joints  are  without  redness } 
when  they  are  c(jd  and  stiff  j  when  tbey  cannot  easily 
he  made  to  sweat ;  or  when,  while  a  free  and  warm 
sweat  is  brought  out  on  the  rest  of  tbe  body,  it  is  only  » 
rlammr  and  cold  on  tbe  pained  joints }  and  when,  fur- 
ther, ^  pains  of  these  are  incnaaed  by  cold,  aod  re- 
lieved by  beat,  applied  to  them ;  the  case  is  to  be  con- 
sidered as  that  of  a  purely  dironicriirunwtiim :  or,  per^ 
ba^  more  properly,  the  first  of  the  emditiona  now  de- 
scribed may  b«  termed  the  state  of  icritmbiltty,  and  the 
second  the  state  of  atony. 

Hie  chronic  riiramatiBm,  or  rather  the  atonic,  may 
affect  different  joints ;  but  is  espectally  apt  to  affect 
those  which  are  surrounded  with  many  muscles,  and 
those  of  which  the  mnscles  are  emplcmd  in  the  most 
oonstaot  and  vigorous  exertions.  Sach  is  the  f»se  of 
tbe  TertebrsB  of  the  loiiu,  the  affection  of  which  is 
named  htmbe^  ;  or  of  the  hip  joint,  when  the  disease 
is  named  iscktas  or  sciatica. 

Violent  strains  and  spasms  occurring  on  sudden  and 
somewhat  violent  exertions,  Ining  on  rheumatic  aSec- 
tions,  vriiich  at  first  partake  of  tbe  acute,  but  verr  soon 
chtnge  into  tbe  nature  of  tbe  dironic,  rbeumatism,-.- 
Soch  an)  frequently  the  lumbago,  and  other  aflfections, 
which  seem  to  be  more  seated  in  tbe  musc^les  than  in 
the  joints.  The  distinction  of  tbe  rheumatic  pains 
from  those  resembling  them  wbich  occur  in  the  siph^is 
and  scurvy  must  be  obvious,  either  from  the  seat  of  the 
pains,  or  from  tbe  concomitant  symptoms  peculiar  to 
those  diseases.  The  distinction  of  tbe  riieumatism  from 
tbe  gout  will  be  more  fully  understood  from  what  is  kid 
down  under  tbe  genus  Podagra. 

Causes^  &c.  Tbe  phenomena  of  tbe  purely  chronic 
rheumatism  lead  us  to  conclude,  that  its  proximate 
cause  is  an  atony  both  of  the  blood-vessels  and  of  the 
nuscnlar  fibres  of  the  part  affected,  ti^ether  with 
sndi  a  degree  of  rigidity  and.  contraction  in  the  latter 
as  frequently  attend  them  in  a  state  of  atony  :  and  in- 
deed this  atony,  carried  to  a  certun  extent,  gives  rise 
to  a  state  of  paralysis,  with  an  almost  total  loss  of  mo- 
tion in  the  aOected  limbs.  Tbe  paralytic  stats  of 
(heamatism  -tbenfiuc  may  be.  pointed  out  as  a  fourth 
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condition  of  tbe  disease,  ofiten  daimiag  the  atteatton  of  Bhcnanus- 
tbe  practitioner.  tern- 

Cure.  From  tbe  view  just  now  given  of  the  proxi-  ' 
mate  canse  of  chronic  rheumatism,  tbe  chief  indication 
of  cure  must  be,  to  restore  tbe  activity  aod  rigour  of 
the  part,  which  is  principally  to  be  done  by  increasing 
tbe  tone  of  the  moving  fibres,  but  which  may  some" 
times  tXw  be  aided  by  giving  condensation  to  the  * 
simple  solid.  When,  however,  tbe  disease  has  dege- 
Derated  into  tbe  state  of  paralysis,  the  objects  to  be 
aimed  at  are,  tbe  restoration  of  a  due  condition  to  the 
nervous  energy  in  the  part  affected }  the  obtaining 
free  circulation  of  blood  through  the  vessels  of  the 
part ;  and  the  removal  of  rigidity  in  membranes  and  li- 
gaments. 

For  ansitering  these  purposes,  a  great  variety  of  re- 
medies, both  external  and  internal,  are  had  recourse 
to.  The  chief  of  tbe  external  are,  tbe  supporting  tbe 
heat  of  the  part,  by  keeping  it  constantly  covered  with 
flannel  *,  the  increasing  the  heat  of  the  part  by  exter- 
nal beat,  applied  either  in  a  dry  or  humid  form  ;  the 
diligent  use  of  tbe  flesh-brush,  or  other  means  of  fric- 
tion -y  tbe  application  of  electricity  in  sparks  or  shocks  ^ 
the  application  of  cold  water  by  affusion  or  immersion  }- 
the  applieation  of  essential  oils  of  tbe  most  warm  and 
penetrating  kind }  the  applicaticm  of  salt  brine  \  the 
employmeat  1^  the  warm  both  or  of  the  vapour  Iwt^ 
either  to  the  body  in  general  or  to  particular  parts ;  . 
and,  lastly,  the  employment  either  of  exercise  of  the 
part  itieu  as  far  as  it  can  easily  bear,  or  by  riding  or: 
other  modes  of  gestation. 

The  intemM  remedies  are,  lai^  dwes  of  essen- 
tial oils  drawn  from  resinous  substances,  sucb  as  tur- 
pentine ;  substances  containing  such  oils,  as  guaiac. 
volatile  dkaline  salts,  &c.  lliese  or  othn-  mcdicinrs 
are  directed  to  procure  sweat }  and  calomel,  or  some  - 
other  preparation  of  mercury,  in  small  doses,  may  be 
continued  for  some  time.  But  of  all  tbe  remedies  which 
have  been  found  useful  in  atonic  jrheumatism,  perhaps 
the  best  is  cinchona.  It  is  particularly  serviceable  in 
the  earlier  periods  of  the  disease.  It  has  <^en  been 
hifrhly  efficacious  in  ^venting  the  degeneracy  of  the 
indammatory  into  the  atonic  state  of  the  disease ;  and 
by  some  practitioiien,  particularly  DrHaygarth  of  Bath, 
it  has  been  highly  extoUed  in  acute  zfaemnatism.  Besides 
these,  tbm  are  several  other  rcmedieB  recommended. 
The  cicnta,  aconitnm,  and  hyosciainnB,  have  in  par- 
ticular been  highly  extolled ;  and  an  Infusion  of  tlie 
rhododendron  cnrysanthum  is  said  to  be  employed  by 
the  Siberians  with  very  great  success.  An  account  of 
tbe  Siberian  mode  of  practice  is  given  by  Dr  Matthew 
Guthrie  of  Petersburgb,  in  the  fifth  volume  of  tbe 
£dinburgh  Medical  Commentaries,  aod  has  been  fol- 
lowed with  success  at  other  places.  Among  other  In- 
ternal remedies  for  riieumatism,  tbe  use  of  arsenic  bas  of 
late  been  recommended  by  Pr  Bardsley  of  Liverpool. 
It  is  advised  to  be  given  under  the  form  of  the  mi- 
neral solution  proposed  by  Dr  Fowler  as  a-  remedy  in 
intermittent  frver  and  in  periodic  Iwadaebs.  Under 
this  form,  it  is  now  ascertained  by  extensive  experience 
that  arsenic  inay  be  takeh  intemally  with  as  much 
safety  as  any  other  adive  medicine  j  and  in  tome  cases 
of  rfaenmatism  in  which  it  has  been  employed  at  Edin- 
burgh, there  is  reason  to  believe  that  it  has  been  pro- 
ductive of  benefit. 

fi  r  a  _Cenl  s 
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■>>•    GxKDS  XXXII.  ODOKTALGIA,  U»  Toothach. 


MEDICINE. 

Arthritii  rachulgica,  Sauv.  sp.fi, 
AitfaritiB  mdrUf  Sauv.  Bp.  4. 
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Odootelgia,  ^v.  gen.  198.  Xtn.  45.  145. 

Sag.  gen.  159.  Jtmek,  3j. 
Odoaulgia  sive  rhcuoiatUmu  odontalgicw,  Hi^^, 

II.  33°- 
OdoDtalgiacarioM,  £aut).  sp.  x. 
OdoDtiJgia  acorbutica,  Sauv.  sp.  4. 
Odontalgia  catairhalis,  Sauv.  sp.  3. 
Odontalgia  arthritica,  Sauv.  sp.  6. 
Odontalgia  gravidaram,  Sauv,  sp.  2. 
Odontalgia  hysterica,  Souv,  sp.  8. 
Odontalgia  Btomacbica,  •Sow.  sp.  9. 

Oescryttun.    Hiis  vell-koown  diaeaw  makes  its  at- 
tack hr  a  Bmt  Tioleiit  pain  in  the  teeth,  most  freqoent- 
more  rarely  in  tin  incudres,  reaching 
•omctimes  up  to  the  eyes,  and  sometimes  backwanl 

into  the  cavity  of  the  ear.  At  the  same  time  Uiere  is 
a  manifest  determination  to  the  head ;  and  a  reraaricable 
tension  and  inflation  of  the  vessels  takes  place,  not  only 
io  the  parts  next  to  that  iriiere  the  pain  is  seated,  but 
ever  the  ^ole  bead. 

Cause$f  &c.  The  io<^aeh  i»  sometimes  merely  a 
rheumatic  affection,  arising  from  cold,  but  more  fre- 
quently from  a  cariona  tooth.  It  is  also  a  symptom  of 
pregnancy,  and  takes  place  in  some  nervous  disorders } 
It  may  attack  persrais  at  any  time  of  life,  though  it  is 
most  fre^umt  in  the  yoang  and  plethoric. 

Cure.  Many  empirical  remedies  have  been  proposed 
for  the  cnre  <iS  tne 'toothach,  but  none  have  in  an^ 
degree  answered  the  purpose.  When  ttie  afiection  is- 
purely  iheumatic,  blistering  bdiiiid  the  ear  will  almost 
always  rnnove  it ;  bat  when  it  proceeds  &on  a  cari- 
ous tooth,  the  psin  is  much  more  obstinate.  In  this 
case  it  has  been  recommended  to  touch  the  pained 
part  with  a  hot  iron,  or  with  sulphuric  acid,  in  order  to 
destroy  the  aching  nerve  ;  to  hold  stroi^  spirits  in  the 
mouth  'j  to  put  a  drop  of  oil  of  cloves  mto  the  hollow 
of  the  tooth, '  or  a  pill  of  equal  parts  of  opium  and 
camphor :  but  one  of  ^e  most  useful  applications  of 
this  kind  is  strong  nitrous  acid,  diluted  with  three  or 
fonr  times  its  weight  of  spirit  of  wine,  and  introdaced 
into  the  hollow  of  a  tooth  from  which  great  pain  arises, 
either  by  means  of  a  hair  pencil  or  a  little  cotton. 
Cinchona  has  also  hcoa  noomaaended,  and  perhaps  with 
BMre  justice,  en  aceonat  of  its  tonic  and  antiseptic 
powen  i  but  very  often  all  these  remedies  will  fiul,  and 
the  only  in&lliUe  core  is  extractioii  ef  the  tooth. 
See  SuRGKRT. 

Gehos  XXIV.  PODAGRA,  the  Gout. 

Foda^,  Tqf.  175.  Soerh.  1254. 
FdirtB  podagrica,  Vt^.  69. 

Ajtfaritw,  Sauv,  gen.  1S3.  Lin.  60,  Vog.  J39.  Sag, 
gen.  142. 

Dwr  podagricQS  et  arthriticus  venu,  Hffffm.  II. 
339* 

glares  arthritki,  H^u  II.  317. 
Afiectns  <pastico-uthntict,  Junck.  46. 

Sp.  J.  ly  Beguiar  GouT. 
Ar^if^  podsgricaf  iSniv.  >p.  i. 


Sp.II.  The  Atonic  Gout. 

Arthritis  melancholica,  Smtv.  sp.  6. 
Arthritis  biemalis,  Sauv.  sp.  2. 
Arthritis  chlorotica,  Sauv.  sp.  5. 
Arthritis  asthmatica,  Sauv.  sp.  9. 

Sp.  IIL  The  Betrocedent  Gout. 

Sp.  IV.  The  Mi^iaced  Gout. 

Description.  What  we  call  a  paroriftm  of  the  gout  is 
principally  constituted  an  ioflanmateiy  affection  of 
snne  of  ue  joints.  Tbs  sometimes  comes  on  sudden.* 
ly,  without  any  warning,  but  is  gmerally  preceded  by 
■everal  symptoms ;  suoi  as  the.  casing  of  a  sweating 
which  the  feet  had  been  ooounonly  before  aiSbcted 
with  an  unusual  -coldness  of  the  feet  and  legs }  a  fre- 
quent numbness,  alternating  with  a  sense  of  prickling 
along  the  whole  of  the  lower  extremities  i  frequent 
cramps  of  the  muscles  of  the  legs  i  and  an  unusual  tur- 
gescence  of  the  veins. 

-  While  these  symptoms  take  place  in  the  lower  ex- 
tremities, the  body  is  affected  with  some  degree  of 
torpor  and  languor,  and  the  functions  of  the  stomach 
in  particnlar  are  more  or  less  disturbed.  The  appe- 
tite is  diminished }  and  flatulency,  or  other  symptouis 
of  indigestion,  are  felt.  These  symptoms  take  place 
for  sewal  days,  Bcmetimes  for  a  w«ek  or  two,  befine. 
a  parmcysm  oanea  on;  but  CMnmonly,  upon  the  day 
immediately  preceding  it,  the  iqipctite  beconts  keoKT- 
than  usual. 

Hie  circnmstsinces  of  paroxjrams  are  chiefly  the  fol- 
lowing. Tbey  come  on  most  commonly  in  the  spring, 
and  sooner  or  later  according  as  the  vernal  heat  suc- 
ceeds sooner  or  later  to  the  winter's  cold,  and,  per- 
haps, sooner  or  later  also,  according  as  the  body  may 
hai^ten  to  be  more  or  less  exposed  to  vicissitudes  of 
heat  and  cold. 

The  attacks  are  sometimes  felt  first  in  the  evening, 
hot  more  conmonly  about  two  or  three  o*cloek  in  the 
morning.  The  paroxysm  beras  with  a  pain  editing 
ooo  foot,  OMMt  frcqnently  in  uw  ball  or  fint  joint  of  the 
mat  toe,  bat  aometimea  -  in  other  parts  of  the  foot. 
With  the  attack  of  this  ^aia,  there  u  commonly  more- 
or  kas  of  a  cold  shivenng  ;  whidt,  as  the  pain  in- 
creases,- gradually  ceases  ;  md.ia  auecceded  by  a  hot' 
stage  of  pyrexia,  whidi  contmnes  fer  the  same  time 
with  the  pain  itself.  From  die  fint  attaick,  the  pain 
becomes,  b^  d^ees,  more  violent,  and  continues  in 
this  state  with  great  rcstlesaoesB  of  the  whole  body  till 
next  midnight,  after  which  it  gradually  remits}  and,. 
,  after  it  has  continued  &r  twenty-fonr  hours  from  tho 
commencement  of  the  first  attack,  it  commonly  ceases- 
almost  entirely  \  and,  with  the  coming  ui  of  a  gentla 
•went,  allows  the  patient  to  fall  asleqp.  The  patient^ 
«pon  coming  out  of  this  sleep  in  the  momiag,  finds  die 
pained  part  affected  with  some  recess  and  swellinf^ 
which,  after  having  oontinned  for  some  daye,  gradnaU^ 
abate. 

When  a  paroxysm  has  thus  oome  oa,  although  the 
violoDt  pain  ^er  2^  hoi»  be  cosuidanUr  diatod^ 
the  patient  is  wit  eatuoly  rdwvcd  Snm  it,  For  aDOM 
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rtb  uMM   d*^  lie  bfts  every  eveniag  a  return  of  more  coiuidez^ile 
MB-     pkin  and  pyrexia,  and  these  continue  with  more  or  leaa 

^  »  violence  tiu  morning.  After  goin^  on,  in  this  maiiner» 
for  several  days,  the  disease  sometimes  goes  entifdy  off) 
not  to  return  till  after  a  long  interval. 

When  the  disease,  after  having  thus  remained  for 
WMiie  time  in  a  joint,  ceases  entifcly,  it  generally 
leaves  the  person  b  ve^  polcGt  bealth,  enjoying 
greater  ease  and  alacrity  in  the  fonctions  of  bo- 
dy and  nuad  than  he  bad  for  a  loog  time  befinre  ex- 
perienced. 

At  the  beginning  of  the  disease,  the  returns  of  it  aro 
sometimeB  oniy  once  in  three  or  fbnr  years  :  bat  as  it 
advances,  the  intervals  become  shorter,  and  at  length  the 
attack*  are  annual ;  afterwards  they  come  twice  each 
year and  at  length  recur  several  times  daring  the 
course  of  antnmn,  winter,  and  ^riog ;  and  as,  when  the 
fits  are  frequent,  the  paroxysms  become  also  longer,  so, 
m  the  advanced  state  of  the  disease,  the  patient  is  hard- 
ly ever  tolerably  free  from  it,  except  perhaps  for  two  or 
three  mootbt  in  sommcr. 

The  iwDtfress  ai  the  dieeaae  ie  also  mariced  by  the 
puts  lAick  it  affects.  At  .first,  it  eommoidy  attecU 
«ae  foot  only;  afterwards  every  paroxysm  nffixts.botli 
feet,  the  one  afker  the  other  ;  ud  as  the  disease  pro- 
«eeds,  it  not  only  afl^icts  both  feet  at  once,  but,  after 
having  ceased  in  the  foot  which  was  last  attacked,  re- 
toms  again  into  the  first,  and  peib^  a  second  time 
also  into  the  other.  Its  changes  of  places  are  not  tmly 
from  ma  foot  to  another,  but  from  the  feet  into  other 
joints,  especially  those  of  the  opper  extremities ;  so  that 
there  is  hardly  a  joint  of  the  body  which,  on  one  occa- 
sion or  another,  is  not  affected.  It  sometimes  affects 
two  different  jmnts  at  the  very  same  time bat  more 
commonly  it  is  at  any  one  time  severe  in  a  joint 
only,  anil  passes  in  succession  from  one  jwnt  to  another; 
so  that  the  patient's  afflietion  is  often  protracted  for  a 
loM  time. 

When  dw  disease  has  often  returned,  and  the  pw»> 
xysms  have  beosme  very  frequent,  the  pains  are  com- 
monly less  viflient  tba*  they  were  at  first  i  but  the  pa- 
^uit  is  more  aSectcd  with  sickness,  and  the  other 
symptoms  of  the  atooie  goat,  whidi  ahall  be  hereafter 
mentioned. 

After  the  first  paroxysm  of  the  disease,  the  joints 
which  have  been  affected  are  entirely  restored  to  their 
fonner  su^ilencss  and  strength  :  but  after  the  disease 
has  recurred  very  often,  the  joints  affected  do  neither 
so  suddenly  nor  entirely  recover  their  former  state,  but 
coatimie  weak  and  stiff }  and  these  effects  at  lei^th  pnn 
ccedkto  Boeh  a  degree,  diat  the  joivtB  kae  their  motion 
entirely. 

In  many  persone,  . hot  not  in  all,  after  the  disease  !»• 
freqaeatly  recnrnd,  ooncretioDS  of  a  chalky  nature  an. 
ftnned  upon  the  outside  of  the  joints,  and  fer  the  most 
part  immediatdy  wider  the  skin.  The  matter  seems 
to  he  d^Msited  at  first  in  a  fiiiid  form,  afterwards  be* 
earning  dcy  and  firm.  In  their  firm  state,  these  con>- 
cretiMU  are  a  hard  earthy  substance,  very  entirely  sidu- 
bk  in  acids;  Af^  th^  have  been  formed,  they  con- 
tribute, with  other  circumstances,  to  -destroy  the  mo* 
lion  of  the  joints. 

lB<mo8t  persons  who  have  laboured  under  tbo  gout 
hg.  many  years,  a  a^rittc  a&ctimi  oomee  on,  and 
4inovei»  itself  by  aU  the  tjmgtom  -rnkkk  usnally  at* 
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tend  calcolons  coneretions  ia  the  kidneys,  and  which  podsfra. 
we  shall  have  occasion  to  describe  in  another  place. v  "  ' 
All  that  is  necessary  to  be  observed  here  is,  th^  the 
nephritic  affection  alteraates  with  paroxysms  of  Uie 
gout ;  and  that  the  two  afiections,  the  nephritic  and 
the  gouty,  are  hardly  ever  present  at  the  same  time.  - 
This  also  may  be  observed,  Uiat  children  of  govty  or  - 
nephritic  parents  commonly  inherit  «me  or  other  of  ' 
these  diseases  i  but  whether  the  principal  disease  of  the 
parent  miiy  have  been  either  goat  or  ne^iritis  alone, 
some  of  tlie  children  have  the  one  and  some  the  other. . 
In  some  of  them  the  nephritic  afiection  occurs  alone, 
without  any  gout  superveoiog  v  and  this  happens  to  be 
frequently  the  case  with  the  female  children  of  gouty  >  - 
parents. 

In  the  whole  of  tbe  history  already  given,  we  have 
described  the  most  commoa  form  of  tbe  disease,  and 
which  therefore,  however  diversified  in  tbe  progress  of 
it,  may  be  still  called  tbe  regular  state  of  the  gout.— 
Upon  SUM  occamons,  however,  the  disease  assumes 
different  appearances  *  hnt  as  we  suppose  the  disease 
to  depend  always  upon  a  certain  diathesis,  or  disposi- 
tion cf  die  system ;  so  evety  appearance  which  we  can 
peroeive  to  depend  upon  that  same  disposition,  we  stiU 
consider  as  symptomatic,  and  view  the  disease  to  be  n. 
case  of  the  gout.  Tbe  principal  circumstance,  in  what 
we  tenn  Uie  regular  gottt^  is  the  inflammatory  afiection 
of  the  joints  \  and  wratever  symptoms  we  can  perceive 
to  be  connected  with,  or  to  depend  upon,  the  disposi- 
tion which  produces  that  inAammatory  affection,  but 
without  its  taking  place  or  being  present  at  tbe  same  - 
time,  we  name  the  irregular  gout. 

Of  such  irregular  goat  there  are  three  difllBrent  states, 
fdiich  may  be  named  the  alsinc,  the  rrfrocrdlnsC,  and  '. 
the  mujiheed  gout. 

Tbe  first  is,  when  the  gouty  diathesJs  prevailK  in  the 
system  }  bat,  from  certain  causes,  does  not  produce  tbe  - 
inflammatory  affecticm  of  the  joints.   In  this  case,  the 
morbid  syraptons  whidi  sppear,  are  chiefly  affiectiona . 
of  the  stomach,  such  as  loss  of  appetite,  indigestion,  and  ' 
its  various  attendants  of  sickness,  nausea,  vomiting,  fl^  • 
tulency,  acid  eructations,  and  puns  in  the  region  of  the  ■ 
stomach.    These  symptoms  are  frequently  aixompanijed. ' 
with  pains  and  cramps  in  several  puts  of  the  tmnk  and 
tbe  upper  extremities  of  tbe  body,  which  are  relieved  < 
by  the  dischkrge  of  wind  from  the  stomach.  Toge- 
ther with  these  afl^tions  of  the  stomach,  there  com- 
monly occurs  a  costiveness }  but  sometimes  a  loosenMi,.  . 
with  ctAwe  paiiis.   These  a&ctions  of  the  alimentary  - 
caul  are  often  attended  widi  all  the  symptoms  of  byptK 
ohondriasia,  such  as  dejection  of  mind,  a  constant  and  ' 
anxious  attention  to  the  slii^test  feelings,  an  imagiiiary 
af^ntionofthcse,andan<]9vebensionof dangerfiroin  • 
them. 

In  the  Bsmfr  atonic  gout,  the  viscera  of  the  thjorsK  : 
also  mn  sometimes  a&cted,  .and  pnlpitationi,  fkintings,  . 
and  asthma  occur. 

In  the  bead  also  oceur  headacjis,  pddincw,  njicuJw  ■ 
tic  and  paralytic  affecUons. 

When  the  several  symptoaas  now  mentioned  occui^ 
in  habits  having  the  ma^s  of  a  gouty  ^position, 
this  may  be  suspected  to  have  laid  tte  foundation  fot 
them }  and  especially  when  either,  in  such  habits,  a 
manifest  tenikncy  to  tbe  inflsfflmatory  affection  has 
fonnerly  nppeaicd,  OK  whm  .the  syrnp^m  meaUoaed 
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,  ant  iDtenuixetl  viih,  and  are  relieved  hj  some  degree 
of  the  inflammatory  gout.  Id  such  cues  diera  cao 
be  no  doubt  of  considecing  the  whole  as  a  state  of  the 
gout. 

Another  state  of  the  diiease  we  name  the'  reirocedent 
gout.  This  occurs  when  an  inOammstory  state  of  the 
joints  has,  in  the  usual  manner,  come  on,  but  without 
arising  to  the  ordinary  degree  of  pain  and  inflamma-  ■ 
tion  )  or  at  leaat  without  these  continuing  for  the  usual 
~  time,  or  without  their  receding  gradually  in  the  usual 
manner }  these  auctions  of  the  joints  suddenly  and  en- 
tirely cease,  white  some  internal  part  becomes  affected. 
The  intemai  part  most  commonly  attacked  is  the  sto- 
mach }  which  than  is  affected  with  anxiety,  sickness, 
vomitinff,  or  violent  ^ain :  bat  sometimes  the  intemai 
part  is  the  heart,  which  g^Tes  occasion  to  a  tyncc^ ; 
sometimes  it  is  the  hings,  which  are  aflfected  with  asth-' 
ma :  and  sometimes  it  is  the  bead,  givmg  occasion  to 
apoplexy  or  palsy.  In  all  these  cases  there  can  be  no 
doubt  that  the  symptoms  are  all  a  part  of  the  same  dis- 
ease, however  different  the  action  may  seem  to  be  in 
the  parts  which  it  attacks. 

Tlie  third  state  of  irregular  gout,  which  we  name 
the  mupiaced^  is  when  the  gou^  diathesis,  instead  of 
producing  the  inflammatory  aflnction  of  the  joints, 
produces  an  infiammatoir  affiMtim  of.  some  internal 
part,  and  which  ai^ean  nom  the  same  symptonu  that 
attend  the  uiflammations  of  those  parts  ansibg  from 
«ther  causes. 

^Fhether  the  gtftity  diatheris  does  ever  produce  such 
inflammation  of  the  internal  parts  without  having  first 
produced  it  in  the  joints,  or  iriibthcr  the  inflammation 
of  the  intemai  part  be  always  a  translation  from  the 
joints  previously  affected,  we  date  not  deteimme ;  but, 
'cven  supposing  the  latter  to  be  always  the  case,  we 
think  the  difference  of  the  affection  of  the  intemai  part 
must  still  distinguish  the  mtaplaced  from  what  we  have 
named  the  retrocedent  gout. 

With  regard  to  the  misplaced  gout,  Dr  Cullen,  whom 
we  here  follow,  tells  us,  that  be  never  met  with  any  cases 
of  it  in  his  practice,  nor  does  he  find  any  distinctly 
marked  hy  practical  writers,  except  that  of  a  pnenmo- 
nic  inflanunatimi. 

Ilwre  are  two  cases  of  a  tratesUted  gout  <,  the  one 
of  which  is  an  afiectioo  of  the  neck  of  the  bladder, 
producing  pun,  strangury,  and  a  eatarrhut  venca :  the 
other  is  an  aflecdon  u  the  rectum,  sometimes  indicated 

pain  alone  in  Uiat  part,  and  sometimes  1^  hamor- 
rhoidal  symptoms.  In  gonty  persons  such  affections  have 
been  known  to  alternate  with  inflammatwr  affections 
*f  the  joints  >  b^t  whether  these  bekmg  to  the  retroce- 
dent or  to  the  misplaced  goat,  Dr  Cullen  pretends  not 
to  determine. 

It  is  commonly  supposed,  that  there  are  some  cases 
of  rheumatism  which  are  scarcely  to  be  diatingoisfaed 
from  the  gout :  but  these,  Dr  Cullen  thinks,  are  but 
lew ;  and  Uiat  the  two  diseases  may  be  for  the  most 
^art  distinguished  with  great  certainty,  by  observing 
the  predisposition,  the  antecedent  pircmnstances,  the 
parts  affeeted,  the  recmrences  of  the  disease,  and  its 
eonilection  with  the  system  i  which  circumstances,  for 
the  most  part,  appear  very  differently  in  the  two  dis- 
eases. 

QmKSt  Sic.  The  gout  is  generally  an  hereditary 
disease :  hut  seme  persmis,  without  any  hereditary  dis- 
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position,  seem  to  acquire  it ;  and  in  some  aa  hereditary  podagra. 
■  disposition  may  be  counteracted  from  various  causes.  ^—  'V  ^ 
It  attacks  the  male  sex  especially ;  bat  it  sometimes, 
though  more  rarely,  attacks  also  the  female.  The  fe- 
males liable  to  it  are  those  of  the  more  robust  and  full 
habits  }  and  it  very  often  happens  to  those  before  the 
menstraal  evacuation  has  ceased.  Dr  CuUen  hath  alsff 
found  it  occurring  in  several  females  whose  menstroat- 
evacoations  were  more  abundant  than  usual. 

The  gout  seldom  attacks  eunuchs ;  and  when*  it  does, 
seems  to  fall  upon  those  who  happen  to  be  of  a  robust 
habit,  to  lead  an  indolent  life,  and  to  live  very  loll.  It 
attacks  espeually  men  of  robust  and  large  hodtaa,  iriw 
have  large  heads,  are  of  fidl  and  corpulent  hahiti^  and 
whose  skins  are  covered  with  a  thick  rtte  mticenm,- 
which  grives  a  caairse  surface.  To  speak  in  ^  style  of 
the  MKuent  physicians,  the  gout  will  seldom  he  found  t» 
attack  those  of  a  sanguine,  or  such  as  are  of  a  purely 
melancholtc  temperament }  but  very  readily  those  of  a 
cholerico-tanguim  temperament.  It  is,  however,  very 
difficult  to  freat  this  matter  with  precision.  The  gout 
seldom  attacks  persons  em^oyed  in  constant  bodily 
labour,  or  those  who  live  much  upon  vegetaUe  ali- 
ment. It  does  not  commonly  attack  men  till'  afVer 
the  age  of  35  >  and  generally  not  till  a  still  later  pe- 
riod. Thexe  are  indeed  instances  of  Ute  gout  appear- 
ing more  eariy ,  but  these  are  few  in  comparison  of 
the  others.  When  the  disease  does  appear  early  in  life, 
it  seems  to  he  in  those  who  have  the  hereditary  diuosi- 
tion  very  stnmg,  and  to  whom  the  renaote  causes  nerfr< 
after  mentioned  have  been  applied  in  a  very  consider^ 
able  degree. 

As  the  gout  is  an  hereditary  disease,  and  affects 
men  particularly  of  a  certain  habit,  its  remote  causes 
may  be  considered  as  predisponent  and  occasional. 
The  predisponent  cause,  as  far  as  expressed  by  exter- 
nal appearances,  has  been  already  nuriced ;  and  phy- 
sicians have  been  very  confident  in  asst^ing  the  occar< 
sional  causes  :  but  in  a  disease  depending  so  much  up- 
on a  predisposition,  the  asugning  occasiMial  causes 
must  be  uncertain ;  as  in  the  predisposed  the  occa- 
sional causes  may  not  always  appear,  and  in  persons 
not  predisposed  they  may  appear  without  efiect  j  and 
this  uncertainty  must  particulariy  affiict  the  case  of  the 
gout. 

The  occasional  causes  of  the  disease  seem  to  he  of 
two  kinds.  First,  Those  whidi  induce  a  plethmric 
state  of  the  body.  Secondly,  Those  which  in  ple- 
thoric halnts,  induce  a  state  of  debility.  Of  the  first 
kind  are  a  sedentary,  indolent  manner  of  life,  and  a 
full  diet  of  animal  fofid.  Of  the  second  kind  of  occa- 
sional causes  which  induce  debility  are  excess  in. venery; 
intemperance  in  the  use  of  intoxicating  liquors  }  indi- 
gestion, produced  either  by  the  quantity  or  quality  of 
the  aliments ;  much  ap[dication  to  study  or  business, 
night  watching,  excessive  evacuations  ^  the  ceasing  of 
usual  labour  >  a  sudden  change  from  a  very  full  to  a 
very  spare  diet ;  the  large  use  of  acids  and  acescent*  j 
and,  lastly,  cold  applied  to  the  lower  extremities^ 
.  Tlie  former  seem  to  act  by  increasing  the  pivdi^osi-  * 
tion ;  the  latter  are  coDmooly  the  exciting  causes, 
both  of  the  first  attacks,  and  of  the  repetitions  of  the 
disease. 

With  respect  to  the  proximate  cause  of  the  .gout,  it 
has  generally  been  thoi^t  that  it  d^ends  on  a  cer- 
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Icgaw-  tain  nwrbi&e  matter  alwayi  pfment  in  tbe  bo^  j  and 
nm.     that  tUs  matter,  by  certain  caoBcs,  thrown  upon  the 
" '  joints  or  other  parts,  prodnoes  the  several  phenomena  of 
tbe  dtaease. 

This  doctrine,  however  ancient  and  generally  re- 
-  c^ved,  appears  to  Dr  Cullen  to  be  very  doubtful. 
For, 

First,  "HieTe  ia  no  .  direct  evidence  of  any  morbific 
-matter  being,  present  in  perstms  disposed  to  tbe  gout. 
.There  are  no  experiments  or  observations  nhieb  show 
•  that  the  Uood  or  other  humours  of  gouty  peraons  are 
in  any  respect  different  firom  those  of  tbe  sound.  Pre- 
■vioos  to  attacks  of  the  eout,  there  appear  no  marks  of 
-any  nnrUd  state  of  tbe  fluido;  he  the  disease  generally 
atUcks  those  persons  who  have  enjoyed  the  most  perfeU 
heakh,  and  appear  to  be  in  that  stnte  when  the  disease 
cones  on.  At  a  certain  period  of  the  disease,  a  pecu- 
liar matter  indeed  appears  in  gouty  persons ;  but  this, 
which  does  not  appear  in  every  instance,  and  which 
appears  only  after  the  disease  bu  subsisted  for  a  long 
time,  Beems  manifestly  to  be.  the  effect,  not  tbe  cause, 
of  the  disease.  Further,  Thou^  there  be  certain  acrids 
which,  taken  into  the  body,  seem  to  excite  the  gout, 
it  is  probable  tbat  these  acrids  operate  otherwise  in 
ezcitinfl  the  disease,  than  by  affording  the  material 
oanse  of  it.  In  general,  therefore,  Dr  Cullen  thinka 
there  is  no  proof  of  any  morbific  matter  being  the  cause 
of  the  gout. 

Secondly,  Hie  -si^onUims  concerning  the  particular 
natnn  of  ^  niUter  prodocing  the  gout,  have  been  so 
Twioos,  and  so  contradictory,  as  to  aUowns  to  conclude, 
that  there  is  truly  no  proof  of  the  existence  of  any  of 
them.  With  respect  to  many  of  tliese  suppositions,  tney 
are  so  iocoosistent  with  chemical  philosophy,  and  with 
tbe  laws  of  the  animal  economy,  that  th^  must  be  en- 
tirdy  rejected. 

Thirdly,  Hie  supposition  of  a  morbific  matter  as  the 
cause,  is  not  consistent  with  the  phenomena  of  the  dis- 
ease, particularly  with  its  frequeiU  and  sudden  transla* 
■  tioRS  &om  one  inrt  to  another. 

Fourthly,  Tht  supposition  is  further  rendered  im- 
probable by  this,  that  if  a  morbific  matter  did  exist, 
its  operation  sbmild  be  nmihur  in  tbe  several  parts  which 
it  attacks :  whereas  it  aeena  to  be  very  difimnt,  being 
stinudant  and  exciting  inflanunatira,  in  the  jmnts  ;  but 
sedative  and  destroying  tone  in  the  stomach  j  Wiicb, 
i^on  the  supposition  of  the  same  particular  matter  a^ 
inginboth  cases,  is  not  to  he  explained  by  any  diiSerence 
in  the  part  affected. 

Fifthly,  Some  facts  alleged  in  proof  of  a  morbific 
matter,  are  not  confirmed  ;  sucb  as  those  which  would 
-  prove  the  disease  to  be  contagious.  Hiere  is,  however, 
no  proper  evidence  of  this,  tbe  bets  givoi  being  not 
only  few,  bat  exceptionaUe,  and  the  nc^ttve  obserya- 
tims  innumerable* 

Sixthly,  Some  aivoroents  brought  in  fiivour  of  a 
morbific  matter  are  foanded  upon  a  mutaken  explana- 
tion. Tfae  disease  has  been  supposed  to  depend  upon 
a  morbific  matter,  becanseit  is  henditaiy.  But  tbe  in- 
ference is  not  just :  fiir  most  hereditary  diseases  do  not 
depend  upon  any  morbific  matter,  but  npim  a  particular 
conformation  of  the  structure  of  tbe  body  transmitted 
frun  tbe  parent  to  the  offspring ;  and  this  last  appears 
to  be  particularly  the  case  in  ^  gout.  It  may  be  also 
ohserred,  that  hcreditaiy  diseases  depending  npon  m 


morbific  matter,  appear  always  much  more  early  in  life  Podtgrb 
than  tbe  gout  commonly  docs.  '  "'  » '"' 

Seventhly,  The  supposition  of  a  morbific  matter  be- 
ing tbe  cause  of  the  gout,  has  been  hitherto  useless,  as 
it  baa  not  suggested  any  succiessful  method  of  cure. 
Particular  theories  of  gout  have  often  corrupted  the 
practice,  and  have  frequently  led  from  those  views 
which  migfat  have  been  useful,  and  firom  that  practice 
which  experience  bad  approved.  Further,  Though 
the  supposition  of  a  morbific  matter  has  been  generally 
received,  it  has  been  as  generally  neglected  in  prac- 
tice. When  the  gout  has  affected  the  stomach,  nobody 
.  thinks  of  fXMTecting  the  matter  supposed  to  be  present 
there,  but  merely  m  restoring  the  tone  of  tfa«  moving 
.  fibres. 

Eightly,  Tie  su|qposition  of  a  morbific  matter  i» 
quite  superfluous :  f«r  it  explains  nothin|f,  without  sup- 
posing tbat  matter  to  produce  a  change  m  the  state  of 
the  moving  powers  }  and  a  dhange  in  the  state  of  tbe 
moving  powers,  produced  by  other  causes,  explains 
every  circumstance  without  the  supposition  of  a  morbific 
matter  ^  and  it  may  be  observed,  that  many  of  the  causes 
exciting  the  gout,  do  not  operate  upon  tlie  state  of  tbe 
fluids,  but  directly  and  sddy  npon  that  of  the  moving 
^wers. 

Lastly,  Dr  Cullen  contends  that  the  sujpposttisn  of 
a  morbiinc  matter  is  superfluous }  because,  without  that, 
the  disease  can  be  explained,  he  thinks,  in  a  manner 
more  consistent  with  its  phenomena,  with  the  laws  of 
the  animal  economy,  and  with  the  method  of' cure 
which  experience  has  approved.  We  now  proceed  to 
give  this  explanation  but,  before  entering  upon  ity 
we  must  premise  some  general  observations  which  Dr 
Cullen  states. 

The  first  observation  is,  Tbat  tbe  gout  is  a  disease  of 
tfae  whole  system,  or  depends  npon  a  certain  general 
cmifoEmBtion  and  state  of  the  bod^,  wbich  manifestly 
appears  from  tfae  facts  above  mentioned.  But  tbe  ge- 
neral state  of  tbe  s^tem  depends  chiefly  <ipon  the  state 
of  its  primary  movmg  powers  j  and  therefore  tfae  gout 
may  be  supposed  to  be  an  aflection  of  tbese. 

The  second  observation  is.  That  the  ^nt  is  mani- 
festly an  affection  of  die  nervous  system  }  m  which  the 
wimary  moving  powers  of  the  whole  system  are  lodged. 
The  occasional  or  excitii^  causes  an  almost  all  such 
as  act  directly  uptm  the  nerves  and  nervous  systm } 
and  the  greater  part  of  the  ^rmptoms  ef  the  atonic  or 
retrocedent  gout  are  manifestly  afiections  of  tbe  same 
system.  This  leads  us  to  seek  for  an  explanation  of  the 
whole  of  tbe  disease,  in  tbe  laws  of  the  nervous  system, 
and  particularly  in  the  changes  which  may  happen  in 
the  balance  of  its  several  parts. 

llie  third  observation  is.  That  the  stomach,  which 
has  so  universal  a  consent  with  the  rest  of  the  system, 
is  the  internal  part  tbat  is  the  most  frequently,  and 
often  very  considerably,  aflected  by  tbe  gouL  The  pa^ 
rox^nms  of  tbe  disease  are  cmnmonly  preceded  by  an  af- 
fection of  the  stomach  j  many  of  the  excitmg  causes  act 
first  npon  die  stmnach }  and  the  symptoms  m  tbe  atonic 
and  retrocedent  gout  are  most  commonly  and  chiefly 
affections  of  the  same  organ.  This  observation  leaw 
US  to  remark,  tbat  there  is  a  balance  subsisdng  between 
tbe  state  of  the  internal  and  tbat  of  the  external  parts  j 
and,  in  particular,  that  the  state  of  the  stomach  is  con- 
nected with  that  of  Uie  external  parts,  10  that  the 
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■raeipniu  State  of  tone  in  the  one  niaj  be  comnmnicttert  to  tin 
■n.  litlier. 

'  w  These  oliserrations  being  premised,  Dr  Collen  oflEsn 
the  follovrtng  pathology  of  the  gout. 

In  some  persons  there  is  a  certain  vigorons  and  ple- 
thoric state  of  the  system^  which  at  a  certain  period  of 
•  life  is  liable  to  a  loss  of  tone  in  the  extremities.  Hiis 
19  in  some  measure  communicated  to  the  irhole  srstemi 
'but  appears  more  especially  in  the  functions  of  the  sto< 
'  mach.  When  this  loss  of  tone  occurs  while  the  energy 
of  the  hrain  still  retains  its  vigour,  the  vis  ntdientris 
nattmt  is  excited  to  restore  the  tone  of  the  parts ;  and 
■iCconplishes  it,  by  exciting  an  inflamnmto^  afiectini 
■ia  some  part  of  the  extreottties.  When  this  has  snbnstcd 
for  some  dajs,  the  tone  of  the  extremities  ud  of  the 
.  «rhble  system  is  restored,  and  the  patient  retttms  to  his 
ordinary  state  of  health. 

This  is  the  course  of  Uiings  ui  the  ordinary  form  of 
'  the  disease,  which  we  name  the  rr^vAv  gout ;  but  there 
are  circumstances  of  die  body,  in  whi<ji  this  conise  is 
interrupted  or  varied.  Thus,  when  the  atony  has  taken 
place»  if  the  reaction  do  not  succeed,  the  atony  continues 
in  the  stomach,  or  perhaps  u)  other  intenial  parts  }  and 
produces  that  state  which  JDr  CuUen,  fi»  reasons  now 
obvious,  named  the  atonic  gout, 

A  second  case  of  variation  in  the  coarse  of  the  gout 
is,  vben  to  the  atony  the  reaction  and  inflammatioo 
have  to  a  certain  degree  succeeded,  but  from  causes 
either  internal  nr  extomal  the  tone  of  the  extrenuties 
and  perhaps  of  Uie  whdc  system  is  weakened  \  so  that 
the  inflammatory  state,  berore  it  had  either  proceeded 
to  the  degree,  or  continued  for  the  time,  requisite  for 
restoring  the  tone  of  the  system,  suddenly  and  entirely 
ceases :  whence  the  stomach,  and  other  intenuU  partsj 
relapse  into  the  state  of  atony  j  and  perhaps  have  that 
increued  by  the  atony  communicated  from  the  extre- 
mities :  all  which  appears  in  irii^  has  been  termed  the 
retrocedent  state  of  the  gout. 

A  third  case  of  variation  from  the  ordinary  coarse 
of  the  gout,  is,  when  to  the  atony,  usually  preceding, 
an  inuuumatory  reaction  full^  succeeds,  but  has  its 
usual  determination  to  die  jomta  prevented  by  some 
sncamstances ;  and  is  therefore  directed  to  some  inter- 
nal part,  where  it  produces  an  inflammatory  afiectioo, 
and  that  state  of  things  whidk  we  have  named  the  ffinr- 
placedgimt. 

rnioagh  this  tiieory  of  Dr  .Cnllen*s  be  supported 
with  much  ingenuity,  yet  we  may  confidently  venture 
to  assert,  that  on  this  subject  he  has  been  less  roccess- 
fal  iu  establishing  his  own  opinions,  than  in  combating 
those  of  others  ^  and  this  theory,  aa  wdl  as  ethers 
formerly  propose^,  is  liable  to  numerous  and  unsnr- 
mountable  objections.  According  to  the  hypothesis, 
a  vigorous  and  plethtmc  habit  should  in  every  ease 
exist  prior  to  the  appearance  of  ^ont ;  which  is  by  no 
means  consistent  ivitfa  fact :  nor  is  it  true  that  a  vi- 
gorons  and  (dethoric  habit  is  liable  at  a  certain  age 
to  a  loss  of  tone  in  the  extremities  ;  which  is  another 
necessary  condition  in  the  hjrpotheris,  Zjobb  of  tone 
of^n  occurs  in  the  extremttia  without  exerting  any 
peculiar  influence  on  the  stomach  ;  and  why  a  loss  of 
Xonc  in  the  Ktomach  diould  excite  the  vismbdicatrtir  na- 
ture to  restore  it,  by  exciting  an  inflammatory  affec- 
tion in  some  part  of  the  extremities,  is  ve^  incon- 
ceivable.  Were  tbc  hypothesis  true,' every  dyspeptic 


Fntcbce* 

pBtienT  ahoflld  infUUUy  fa«  affected  with  gontj  which,  podagra, 
however,  is  by  no  neaM  the  case.  In  _ah<^  every  step'  i '  >  -* 
in  the  tfae«y  is  liable  to  unsurmouDtable  objectioas; 
and  it  bv  no  mea^s,  any  more  tbau  former  hypothsu 
ses,  explains  the  phenomena  of  the  disease,  particu- 
larly what  Dlr  Cullen  has  hanself  so  aooontoly  point- 
ed out,  the  connection  of  gouty  with  calcnkms  com- 
plaints. 

A  very  iogeaioos  work  has  lately  been  paUished  by 
an  anonymous  author,  entided  "  A  Treatise  on  Gnvei 
and  Bpcm  Gout in  which  the  sources  of  each  an  in- 
vestigaled,  and  effectnal  oseans  of  preventing  vt  n- 
maviog  these  diseasea  reconmended.  in  this  treatise 
an  attempt  is  made  to  prove,  that  both  diseases  d*- 
pend  opoD  m  pecoliar  ceocntiBg  acid,  the  acid  ^  cal- 
cdi,  tx  the  &hic  w  uric  ucii^  as  U  has  been  styled  by 
aome.  He  supposes  this  acid,  ceastaAtly  present  lo  a 
certain  degree  in  the  draulating  fluids,  to  be  precipita- 
ted by  the  introduction  of  other  acids ;  and  in  this  man- 
ner he  explains  the  ioflnenoe  xii  acid  wines  and  oklnr 
Hquora,  as  ckret,  cyder,  &c.  inducing  gout  j  for  he 
considers  the  cinumstance  diiefly  oonstituting  die  dis- 
ease as  being  an  inflammation  in  parts  tiX  whieh  the 
functions  have  been  interni|itcd  by  the  redundant  acid 
precipitated.  Although  this  theory  be  supported  wiA 
much  ingenuity,  yet  it  is  also  liable  to  many  objections. 
Tlie  suMen  attack  of  the  affection  \  tta  sadden  tnuisi- 
tioQ  from  one  {Hirt  of  the  body  to  another  j  the  instant 
relief  one  part  whmi  another  comes  to  be  affected  > 
and  the  varions  anomaloua  forms  which  the  disease  puts ' 
on,  hanng  an  exact  resemblance  to  diferent  aSectioM ; 
are  altogiraer  irreConcileaUe  to  the  idea  <tf  its  depend- 
ing on  any  fixed  obstruetion  at  a  particdar  part  arising 
from  concreting  acid.  Nor  does  tbe  plan  of  prcventifln 
and  cure  which  he  proposes,  and  which  consists  chiefly 
in  abstinence  from  acid,  and  in  the  destruction  of  a<ud, 
by  nn^  means  otHrespond  in  every  paiticnlar  to  the  best 
efltablubed  .facts  respecting  die  treatment  of  gout }  to 
which  we  next  proceed. 

Cure,  In  entering  upon  this,  we  mast  observe,  in  tbc 
first  plaee,  that  a  cure  has  been  commonly  thoo^  im- 
possible ;  and  we  acknowledge  it  to  be  very  probable, 
that  the  goot,  as  a  disease  of  the  whole  faatut,  aadvery 
ofien  depeodhi^  upon  wtginal  ooafbnnatien,  cannot  be 
cured  by  nwdieipes,  the  efints  of  whidi  are  always 
very  transitory,  and  seldom  cxtad  to  die  predueing 
any  considaidtle  cdHuige  of  tbe  whole  habit.  - 

It  would  peihaps  have  been  happy  for  goaty  per- 
sons if  this  opinion  bad  been  iniplicidy  received  by 
them }  as  it  would  ba;ve  prevented  their  having  been 
so  often  the  dupes  of  self-intermted  pretenders,  who 
have  either  amused  them  with  inert  medicines,  or  have 
rashly  employed  those  of  the  most  pernicious  tendency. 
Dr  Cidlen,  who  has  treated  of  the  cure  of  tbe  disease 
with  great  judgment,  as  be  has  done  the  theory  widi 
much  ingrnuitr,  is  much  disposed  to  believe  the  impossi- 
bility of  the  core  of  the  gout  by  mc^cines ;  and  more 
certainly  sdlt  indincd  to  think,  that,  whatever  may^  be 
the  possible  power  of  medicines,  yet  no  medidne  for 
curing  the  govt  has  bithalo  be«  found.  Altboogfa 
almost  every  age  has  presented  a  new  reme^,  all  hitlm>' 
to  offered  have,'  very  soon  after,  been  eithor  neglected 
as  usdess,  or  condemned  as  peniicions. 

But  though  unwilling  to  adroit  the  power  of  medi- 
cines, yet  he  coatendsy  tkit «  great  deal  can  be  done 

towards 
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mcfiUM-  towards  the  ctire  of  the  gont  by  a  regimen aiid  be 
is  finn)^  persoailed,  that  any  man  vho,  early  in  life, 
■' will  enter  upon  Uie  cooataot  furaetice  of  bodily  labour, 
and  of  abstioence  from  aiiiml  food,  vill  be  pgraserred 
eotir^  frmn  the  disease. 

HVhether  tbere  be  any  other  means  of  radiralhrcnr- 
iagUiegoat,  the  Doctor  is  not  d>le  to  say.  lliefe 
axe  hift'tr*^  of  cases  of  the  gout,  in  wbidi  it  is  said, 
that  \sj  great  emotions  of  mind,  by  wounds^  and  by 
other  accidents,  the  symptonn  have  been  suddenly 
reliered,  and  never  again  returned ;  bat  how  far 
these  accidenUd  cures  might  be  imitated  bj  art,  vt 
would  succeed  in  other  cases,  is  at  least  nctrnndy  on^ 
certain. 

llie  {tractices  proper  and  necessary  in  the  treatment 
of  the  gout,  are  to  be  considered  under  two  heads : 
JRvvt;  As  tiiey  an  to  be  employed  in  the  intervals  of 
{acoxjmns }  or,  tteemity^  As  during  the  time  of  theses 
u  the  intervals  of  paroxysms,  the  iadioatioDs  are,  to 
prevent  altogether  the  return  of  paroayapw  $  or  at  least 
to  rrader  them  less  ficqneat  and  more  modmte.  Dar- 
ing the  Ume  of  paroxysms,  the  indieatiais  are,  to  mo^ 
mate  the  violence  and  slurtra  the  duration  of  them 
as  much  as  ean  be  done  with  safetjr. 

It  has  been  already  observed,  that  the  gout  may  be 
entirely  prevented  by  constant  bodily  exercise,  and  by 
a  low  diet ;  and  Dr  CuUen  is  of  opinion,  that  this 
vention  may  take  place  even  in  persons  who  have  a  he- 
.  reditary  disposition  to  the  disease.  Eveti  when  the  dis- 
position has  discovered  itself  by  several  paroxysms  of 
inflammatory  gout,  he  is  persuaded  that  Ub«Kir  and 
mbstinence  will  absolutely  prevent  any  rctnras  of  it  for 
die  rest  of  life.  These,  thcrefece,  are  the  means  of  an- 
Bwering  the  first  indicatioii  to  be  pursued  in  the  intov 
vals  ofpmzysnu. 

Exercise  in  persons  exposed  to  the  gout,  in  Dr  Cul- 
len*s  opinion,  operates  by  answering  two  purposes: 
'  One  of  these  i»  the  strengthening  of  the  tone  of  the 
extreme  vessels ;  and  the  other,  the  guarding  against  a 
plethoric  state.  For  the  former,  if  exercise  be  em- 
ployed early  in  life,  and  befere  intemperance  has  weak- 
ened the  body,  a  very  moderate  degree  of  it  will  an- 
sWer  the  purpose  \  and,  for  the  latter,  if  abstinence  be 
at  the  same  time  observed,  less  exerdse  will  be  neces- 
saiy. 

With  respect  to  exerdse,  this  in  general  is  to  be  ob- 
served, that  it  should  never  be  violent ;  for  if  violent,  it 
CBiinot  be  long  continued,  and  most  always  endanger 
the  bringing  on  an  atony  in  proportion  to  the  violoKM 
of  the  preceding  motions. 

It  is  abo  to  be  observed,  that  the  exercise  of  gesta- 
tion, though  considerable  and  constant,  will  not,  if  it 
be  entirely  without  bodily  exercise,  answer  the  purpose 
of  preventing  the  gont.  For  this  end,  therefore,  the 
exercise  most  be  in  some  measure  that  of  the  body;  and 
must  be  moderate,  but  at  the  same  time  oonstant  and 
liontinued  throu^  life. 

'  In  every  case  and  circumstance  of  the  gout  in  nhidi 
the  patient  retains  the  use  of  his  limbs,  bodily  exer^ 
cjae,  in  the  intemls  of  paroxysms,  will  be  dwiiys  use- 
ful; and  in  the  begimung  ot  the  disease,  when  the 
dispontion  to  it  is  not  yet  strong,  exercise  may  prevent 
a  paroxysm  i^idi  otherwise  would  have  come  on.  In 
more  advanced  states  of  the  disease,  however,  when 
•there  is  some  disposition  to  u  panxmm,  mieh  walkiiw 
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will  bring  it  Ml ;  either  as  it  Weakens  the  tone  of  the  PodagA- 
lower  extremities,  or  as  it  excites  an  inflammatory 


disposition  in  them )  and  ^us  it  seems  to  be  tiiat 
sprains  ur  cootusioM  often  bliag  an  a  paroxysm  of  the 

JpHlt. 

Afastinence,  the  other  part  of  the  regimen  for  pre- 
mting  the  gont,  is  of  more  diflKcak  application.  If  an 
ahatinence  from  animal  feud  be  entered  upon  early  in 
lifie,  while  the  vigour  of  the  system  n  yet  entire,  Dr 
Cnllenhas  no  domof  its  being- both  safe  and  efiet^ual; 
but  if  the  motive  for  this  diet  shall  not  have  occurred 
till  the  constitution  has  been  broken  by  intemperance^ 
or  by  the  decline  of  life,  a  low  diet  may  then  endai^er 
the  indoction  of  an  atonic  state. 

Further,  If  a  low  diet  be  entered  npon  only  in  the 
dedine  of  life,  and  be  at  the  same  time  a  very  great 
change  from  the  fwmet  manner  of  living,  the  with- 
drawing of  an  accustomed  stimulus  of  the  system  may 
readily  throw  it  into  an  atonic  state. 

The  safety  of  .an  abstemiooa  course  irill  be  greater 
or  leas  according  to  the  manuement  of  it.  Ani- 
mal  food  espeduuly  duposes  to  uie  plethoric  and  in- 
flammatory state,  and  that  food  is  to  be  therefore 
especially  avoided ;  but  on  the  other  hand,  vegetable 
aliment  of  the  lowest  quality  is  in  danger  of  weak- 
ening the  system  too  much  by  not  affording  soflicient 
nonnshment,  and  more  particulariy  of  weakening  the 
tone  of  the  stomach  by  its  acescency.  It  is  therefore 
a  diet  of  a  middle  nature  that  is  to  be  chosen ;  and  milk 
is  precisely  of  this  kind,  as  containing  both  animal  and 
vegetable  matter. 

As  iqipruaching  to  the  nature  of  milk,  and  as  being 
•  te^fetable  matter  containing  the  greatest  portion  of 
nounshment,  the  farinaceous  seeds  are  next  to  be  cbo- 
aen,  and  are  the  food  most  proper  to  he  jmnedvritfc 
milk. 

With  respect  to  drink,  fermented  liquors  are  nse&d 
only  when  Uiey  are  joined  with  animal  feod,  and  that 
by  their  acescency ;  and  their  stimulus  is  only  neces- 
sary from  custom.  When,  therefore,  animal  food  is 
to  be  avoided,  fermented  liquors  are  unnecessary ;  and 
by  increasing  the  acescency  of  vegetables,  these  liquors 
may  be  hurtful.  The  stimulus  of  fermented  or  spiri- 
tuous liquors  is  not  necessary  to  the  young  and  vigors 
ous,  and  when  much  emjdoyed  impairs  the  tone  of 
the  system.  Hiese  liquors,  therefore,  are  to  be  avrnd- 
ed,  excepting  as  custom  and  the  declining  state  of  the 
system  may  uve  rendered  them  necessary.  Forprevoit- 
ing  or  moderating  the  regular  gout,  water  is  the  only 
proper  drink. 

With  respect  to  an  abstemious  course,  it  has  been 
supposed,  that  an  abstinence  from  animal  food  and 
fermented  hquors,  or  the  living  upon  milk  and  fari- 
nacea  alone  for  the  space  of  one  year,  might  be  suf- 
ficient for  a  radical  cure  of  the  gout :  and  it  is  possible 
that,  at  a  certain  period  of  life,  in  certain  circunutances 
of  the  constitution,  sudi  a  measure  might  answer  th(> 
purpose.  But  this  is  very  doubtful :  and  it  is  more 
probable,  that  the  abstinence  must,  in  a  ^«at  measure, 
be  continued,  and  the  milk  diet  he  persisted  in,  for  the 
remainder  vS  life.  It  is  well  known,  thrt  seyetal  pmv 
sons  who  had  entered  on  an  abstcnuous  coarse,  and 
had  been  thereby  delivered  from  the  gout,  have,  how- 
ever, upon  returning  to  their  former  manner  of  fuU 
living,  had  the  disease  return  upon  them  with  as  much 
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iPMcgDM-  Tiolenee  as  before,  or  m  a  moK  iiRgular.BodnwrBdMi- 
geTons  form* 

It  has  been  alleged,  that,  for  preveotiog  the  return 
of  the  goat,  blood-lettinff  or  scarmcations  of  the  feet, 
frequently  repeated,  and  at  stated  times,  may  be  prac- 
tised with  advantage  ;  but  of  this  Dr  CuUen  tella  us  he 
has  bad  do  experience  ;  and  the  benefit  of  the  practice 
is  not,  as  fkr  as  we  know,  confirmed  by  the  observation 
of  any  other  practitioner. 

Exercise  and  abstineoce  are  the  means  of  avoiding  the 
plethoric  state  which  gives  the  disposition  to  the  gout ; 
and  are  thoefore  the  means  proposed  (or  preventing  the 
paroxysms,  oratleutfor  rendering  tbem  teas  freqnentand 
more  mpderate.  But  many  circumstances  prevent  the 
steadiness  necessary  in  pursuing  these  measures }  and 
therefore  in  such  cases,  unless  great  care  be  taken  to 
avoid  the  exciting  causes,  the  disease  may  ficquently  re- 
turn, and,  in  many  cases,  the  preventing  of  paroxysms 
is  chiefly  to  be  obtained  by  avoiding  those  exciting 
causes  already  enumerated. 

A  due  attention  iu  avoiding  these  diflerent  causes 
will  certainly  prevent  fits  of  tlie  gout ;  and  the  taking 
care  that  the  exciting  causes  be  never  applied  in  agreat 
degree,  will  certainly  render  fits  m6m  moderate  when 
they  do  come  on.  Bat,  upon  the  whole,  it  wilt  appear, 
that  a  very  strict  attention  to  the  general  conduct  <ji 
life  is  in  this  matter  necessary;  and  therefore,  when 
the  predisposition  has  taken  place,  it  will  he  extremely 
difficult  to  avoid  the  disease. 

Dr  Cnllen  is  firmly  persuaded,  that  by  obviating 
the  predisposition,  and  by  avoiding  the  exciting  causes, 
the  gout  may  be  entirely  prevented  :  but,  as  the  mea- 
sures necessary  for  this  purpose  will,  in  most  cases,  be 
pursued  with  difficulty,  and  even  with  reluctance,  men 
have  been  very  desirous  to  find  a  medieinc  which  might 
answer  the  purpose  without  any  restraint  on  their  man- 
ner of  living.  To  gratify  this  desire,  physicians  have 
proposed,  and,  to  take  advantage  of  it,  empirics  have 
feigned,  many  remedies.  Of  what  nature  several  of 
these  remedies  have  been,  it  is  difficult  to  say  :  bnt  of 
those  which  are  aid»owR,  we  conclude,  from  their 
Itaving  been  only  of  temporary  fame,  and  from  their 
having  soon  fallen  into  neglect,  that  they  have  been 
cither  inert  or  pernicious.  We  shall  dierefore  make  no 
inquiry  after  tbem  }  and  shall  now  remark  only  upon 
one  or  two  known  remedies  for  the  gout  which  have 
been  lately  fashionable. 

One  of  these  is  what  has  been  named  in  England 
the  Portland  powder.  This  is  not  a  new  medicine, 
but  is  mentioned  by  Galen,  and,  with  some  little  va- 
riation in  its  composition,  has  been  mentioned  by 
the  writers  of  almost  every  age  since  that  time.  It  ap- 
pears to  have  been  at  times  in  fashion,  and  to  have 
again  fallen  into  neglect ;  and  Dr  Callen  thinks  that 
this  last  has  been  owing  to  its  having  been  found  to 
be,  in  many  instances,  pemicioos.  In  every  instance 
which  be  has  known  of  its  exhibition  for  the  length 
of  time  prescribed,  the  persons  who  had  taken  it  were 
indeed  afterwards  free  from  any  inflammatory  affec- 
tion of  the  joints ;  but  they  were  affected  with  many 
svmptoms  of  the  atonic  gout }  and  many,  soon  after 
finifibing  their  course  of  the  medidne,  have  been  at- 
tacked with  apo]dezy,  astbina,  or  dn^sy,  which  proved 
I'atal. 

Another  remedy  whidi  has  had  the  abearance  of 


preventing  the  f^t,  is  alknli  in  vacians  fums'^  such  as  Podsi 
the  fixed  alkali,  both  mild  and  caustic,  lime  water,  ^"-^ 
soap,  and  absorbent  earths  ;  and  of  late  the  -alkaline 
aerated  water  has  been  more  fashionable  than  atiy 

other.  Since  it  became  common  to  exhibit  these  me- 
dicines in  nephritic  and  calculoua  cases,  it  has  often 
happened  that  they  were  given  to  tboee  who  were  at 
the  same  time  subject  to  the  gout ;  and  it  has  been  ob- 
served, that  under  the  use  of  these  medicines,  gouty  per- 
sons  have  been  longer  free  from  the  fits  of  their  disease. 
ThaXt  however,  the  use  of  these  medicines  has  entirely 
prevented  the  returns  of  gout,  Dr  Cullen  does  not 
know ;  because  he  never  pushed  the  use  of  them  for  a 
long  time,  being  apprehensive  that  the  long-continued 
use  of  them  might  prodaoe  a  hurtful  change  iu  the  state 
of  the  fluids. 

As  the  prevention  of  gout  depends  very  moch  on  sup- 
porting the  tone  of  the  stomach,  and  avoiding  indiges- 
tion }  so  costiveness,  by  occasioning  this,  is  very  hurtful 
to  gouty  persons.  It  is  therefore  necessary  for  such  per- 
sons to  prevent  or  remove  costiveness,  by  a  laxative 
medicine,  when  needful ;  but  it  is  at  the  same  time 
proper,  that  the  medicine  employed  should  be  such 
as  may  keep  the  belly  regular,  without  much  pur^ng. 
Aloetics,  rhubarb,  magnesia  alba,  oleum  ncini,  or 
flowers  of  sulphur,  may  be  employed,  as  the  one  or  the 
other  may  happen  to  be  best  suited  to  particular  per- 
sons. 

These  are  the  several  measures  to  be  pursued  in  the 
intervals  of  the  paroxysms  and  we  are  next  to  mentien 
the  measures  proper  during  the  time  of  them. 

As  during  the  time  of  paroxysms  the  body  is  in  a 
feverish  state,  no  irritation  should  then  be  added  to  it; 
every  part,  therefore,  of  the  antiphlogistic  regimen, 
except  the  appUcation  of  cold,  ought  to  be  strictly  ob- 
served. 

An  exception  to  the  general  rule,  however,  may  oc- 
cur when  the  tone  of  the  stomach  is  weak,  and  when 
the  patient  has  been  much  more  accustomed  to  the  use 
of  strong  drink ;  for  then  it  maj  he  allowable,  and 
even  necessary,  to  give  some  anunal  food  aud  a  Ht- 
tle  wine. 

Hiat  no  irritation  is  to  be  added  to  the  system  da- 
ring the  paroxysms  of  gout,  except  in  the  cases  men- 
tioned, is  agreed  upon  among  physicians  :  but  it  is  a 
more  difficult  matter  to  determine,  whether,  during 
the  time  of  paroxy^s  any  measures  may  be  pursued 
to  moderate  die  violence  of  reaction  and  of  inflamma- 
tion. Dr  Sydenham  has  given  it  -as  his  opinion,  that 
the  more  violent  the  inflammation  and  pain,  the  pa- 
roxysm will  be  the  shorter,  as  well  as  the  intei'val  be- 
tween the  present  and  the  next  paro\ysm  longer; 
and,  if  diis  opinion  be  admitted  as  just,  it  will  forbid 
the  use  of  any  remedies  which  mi^t  moderate  the 
inflammation  ;  which  is,  to  a  certain  degree,  undoubt- 
edly necessary  for  the  health  of  the  body.  On  the 
other  hand,  acute  pain  prefiScs  for  relief;  and  although 
a  certain  decree  of  iailammation  may  seem  absolutely 
necessary,  there  is  reason  to  believe,  a  moderate  degree 
of  it  may  answer  the  purpose ;  and  it  is  even  pro- 
bable, that  in  many  cases  the  violence  of  inflammation 
may  weaken  the  tone  of  the  parts,  and  thereby  invite 
a  return  erf*  paroxysms.  It  seems  to  be  in  this  way, 
that,-  as  the  disease  advances,  the  parwcysms  become 
more  frequent. 
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fUegmK-  From  tbese  last  consIdfratloQs,  it  seems  probable, 
that,  during  tbo  time  of  paroxysms  some  nieasurefl 
»  may  be  taken  to  moderate  the  violence  of  the  infiani- 
ni^ion  and  pain,  and  particularly,  tliat  ia  first  pa- 
KixysmR,  and  in  the  young  and  vigorous,  blood-lettiog 
at  the  arm  may  be  practised  vrith  advantage :  but.this 
practice  caonot  be  repeated  often  with  safety  j  because 
blood-lettiog  not  only  weakens  the  tone  of  the  system, 
but  also  contribntes  to  produce  plethora.  However, 
bleeding  bv  leeches  m  tbe  loot,  and  upon  the  inflamed 
part,  may  ne  practised  and  repeated  with  grealw  safe- 
ty ;  and -instances  have  been  known  of  its  having  been 
employed  with  safety  to  moderate  and  shorten  paroxysms} 
but  how  far  it  may  be  carried,  we  have  not  had  experi- 
ence enough  to  determine. 

Besides  bloktd-letting  and  the  antiphlogistic  regimen, 
it  has  beea  proposed  to  enqiloy  remedies  for  n>oderating 
the  inflammatory  sp^m  of  the  part  afiected,  such  as  warm 
bailing  and  emollient  poultices.  Tbese  have  sometimes 
been  employed  with  advantage  and  safety  j  but,  a(  other 
times,  have  been  found  to  give  occasion  to  a  retrocession 
of  the  ^ut. 

Blistering  is  a  very  eflectual  means  oT  relieving  and 
discussing  a  paroxysm  of  the  ^ut  j  but '  has  also  fre- 
quently had  the'  effect  of  rendering  it  retrocedent; 
The  stinging  with  nettles  Is  analogous  to  blistering  i 
and  probably  would  be  -attended  with  tbe  same  danger. 
The  burning  witb  moxa,  or  other  nubstances,  is  a  re- 
aoedy  of  the  same  kind  j  but  tbou^  not  found  hurtful, 
there  is  no  sufficient  evidence  of  its  proving  a  radical 
cure. 

Cam]^or,  and  some  aromatic  oik,  have  the  power 
of  allaying  the  pain,  and  of  remoT^^  tbe  ioflammation 
£n»n  the  jpart  aflfected :  but  tbese  remedies  comnonly 
make  the  mflammadon  only  shift  from  one  part  to  aa- 
otlm-,  and  therefore  mth  uw  hazard  of  its  &Uiiig  up* 
en  a  part  where  it  may  be  more  dangerom ;  and  tbey 
have  sometimes  readeted-the  goat  retrocedent. 

Among  other  rsmedieft  which  have  -of  late  been 
highly  extolled  during  a  paroxysm  of  gout,  some  have 
recommended  the  use  of  strong  purgatives  frequently 
repeated others  have  highly  extolled  tbe  assiduous  ap- 
pUciUion  of  cold  water  to  the  affected  foot.  But  we 
may  safely  venture  to  assert  th^both  practices  are  very 
doobtfiil,  if  not  very  dangerous. 

Frinn  these  reflections  it  will  appear,  that  some  dan' 
ger  most  attend  every  external  application  to  the  parts 
affected  dining  a  paroxysm*,  and  that  therefiure  the 
conunon  ]«aetice  of  committing  tbe  penon  to  patience 
and  flannel  alone,  is  established  npoo  the  best  founda- 
tion. 0]aates  give  the  most  certain  relief  from  pain  j 
'  but,  when  given  in  the  beginning  of  gouty  paroxysms, 
it  has  by  some  been  thought  that  tbey  occasion  these 
to  return  with  greater  violence.  When,  however,  tbe 
paroxysms  shall  have  abated  in  their  violence,  but  still 
continue  to  return,  so  as  to  occasion  painful  and  rest- 
less nights,  opiates  may  be  given  with  safety  and  ad- 
vantage i  especially  in  the  ease  of  persons  advanced  in 
life,  ud  who  have  be«i  often  a&cted  with  the  dis- 
ease. HVheo,  after  paroxysms  have  ceased,  some  swel- 
ling and  stiilhess  still  remain  in  the  joints  these  symp* 
tons  are  to  be  discussed  by  tbe  diligent  use  o  f  the 
flesk-bn^.  Purging  immediately  after  a  pamysoi 
will  be  always  employed  with  the  hazard  of  bringiiig 
it  on  again  ;  but  keeping  tbe  belly  gently  open  even 
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during  tbe  continuance  of  tbe  paicxysm  is  highly  pA>-  podatrrn. 
per.  «  V— ■ 

Thus  far  of  Uie  reoolar  gout.  We  now  proceed 
to  consider  tbe  management  of  the  disease  when  it  has 
become  irregular. 

In  the  atonic  ^ut,  tbe  cure  is  to  be  accomplished 
by  carefully  avoiding  all  debilitatbg  causes  j  and  by 
employing,  at  the  same  time,  tbe  means  of  strengifaen- 
ing  the  system  in  general,  and  tbe  stomach  in  particu- 
lar. 

For  strengthening  the  system  In  general,  Dr  Cnllen 
recommends  frequent  exercise  on  horseback,  and  mo- 
derate walking.  Cold  bathing  also  may  answer  the 
purpose  J  and  may  be  safely  en^loyed,  if  it  appear  to 
be  powerful  in  stimulating  the  system,  and  be  not  ap- 
plied when  the  extremities  are  threatened  with  any 
pain. 

For  supporting  the  tone  of  tbe  system  in  general, 
when  threatened  with  atonic  gout,  some  animal  food 
ought  to  be  employed,  and  tbe  more  acescent  vege- 
tables ought  to  be  avoided.  In  the  same  case,  some 
wine  also  may  be  necessary ;  but  it  ofao^  be  in  mo- 
deTate<quantity,  and  of  the  k»st  acescent  kinds,  and  if 
everr  kind  of  wine  sball  be  found  to  increase  the  aoidi- 
ty  o;  tbe  stunach,  ardent  sprits  and  water  must  be  em- 
j^mred. 

For  strengthening  the  stomach,  bitters  and  tbe  Pe- 
ruvian bark  Aay  be  used  }  but  care  must  be  taken  that 
tliey  be  not  constantly  employed  for  ai^  great  length  of 
time. 

-  The  most  eflectual  medicine  for  strengthening  the 
stomach  is  imn,  which  may  be  employed  under  various 
preparations  ;  but  the  best  appears  to  be  tbe  rust  in  fine 
powder,  which  may  be  fp.yea  in  large  doses. 

F(H*  supporting  tbe  tone  of  tbe  stomadb,  anniatics 
may  be  exhibited }  but  should  be  nsed  with  caution, 
as  the  frequent  and  copious  use  of  them  has  an  oppo- 
site effect ;  and  tbey  should  therefore  be  given  only  in 
compliance  with  SonacT  habits,  or  for  palliating  present 
symptoms. 

When  tbe  stomach  happens  to  be  liable  to  indlgcs- 
tiea,  gentle  vomits  may  be  frequently  given,  and  pro- 
per laxatives  should  be  always  employed  to  obviate  or 
to  remove  costiveness. 

In  tbe  atonic  ^ut,  or  in  pnsons  liable  to  it,  to 
guard  ^;ainst  cold  is  especially  necessary }  and  tbe  roost 
certain  means  of  doing  this,  is  by  repairing  to  a  warm 
climate  during  the  winter  season.  In  tbe  more  violent 
cases,  blistermg  tbe  lower  extremities  may  be  useful  i 
but  .that  remedy  diould  be  avoided  when  any  pain 
threatens  the  extremities.  In  persons  liable  to  the 
atonic  gout,  issues  may  be  established  in  tbe  extremities 
as  In  some  measure  a  supplement  to  tbe  disease. 

A  second  case  of  tbe  irregular  gout,  is  tbe  retroce- 
dent. 

When  this  affects  tbe  stomach  and  intestines,  relief 
is  to  be  instantly  attempted  by  tbe  free  use  of  strong  . 
wines,  joiued  witH  aromatics,  and  given  warm  j  or,  if 
tbese  shall  not  prove  powerful  enough,  ardent  spirits 
must  be  eniployed,  and  are  to  be  given  in  a  large  dose. 
In  moderate  attacks,  ardent  spirits,  impregnated  with 
garlic  or  witb  asaibetida,  may  be  used;  or,  even 
without  tbe  ardent  sprits,  a  solntion  4^  asafoetidm 
with  tbe  volatile  alkali,  may  answv  the  -purpose.  O- 
piates  are  offcen  an  e^tnal  remedy^  and  may-be 
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I^l^qnui-  joined  with  aromatics,  as  ia  the  dectaarium  opiatmn  { 
mm.      or  thty  may  be  usefully  joined  with  T<datile  alkali  and 
'  ""w       c&tn|m>r.    Mudc  haa  likevxBe  proved  nsefiil  in  Uiis 
disease. 

'When  the  aflection  of  the  Btomacfa  is  accompanied 
vkh  vomitiog,  this  may  be  encouraged,  by  taking 
diaughta  of  warm  ^vater,  at  first  with  wine,  and.  af- 
terwards without  it }  baviog  at  length  recourse,  if  ne- 
cessary, to  some  of  the  ranedica  above  mentioned,  and 
particularly  the  opiates. 

In  like  manner,  if  the  intestineB  be  affected  with 
diarrbota,  this  is  to  be  at  fiist  enconn^ed  by  taking 
plentifully  of  weak  broth ;  and  when  this  shall  have 
been  done  sofficiently,  the  tumult  is  to  be  quieted  by 
opiates. 

When  the  retrocedent  gout  shall  aSect  the  lungs, 
and  produce  asthma,  this  is  to  be  cured  by  opiates,  by 
antispasmodics,  and  perhaps  by  hUsteiing  on  the  back 
or  breast. 

When  the  goot,  leaving  the  extremities,  shall  affect 
the  head,  and  produce  pain,  vertigo,  apoplexy,  or  palsy, 
our  restmrces  are  very  ^warioos.  The  most  probable 
means  of  relief  is,  blistering  the  head  j  and,  if  the  gout 
shall  have  receded  very  entirely  fran  the  extremities, 
Uisten  may  be  applied  to  tbeie  also.  Together  with 
these  blisterings,  aromatics,  and:  the  volatile  alkidi,  may- 
be thrown  into  Uie  stomach. 

The  third  case  of  the  irregular  Kout  is  the  mi^acedi 
that  is  when  the  inflanunatory  affection  of  the  gout, 
instead  of  falling  upon  the  extremities,  falls  upon  some 
kitemal  part.  In  this  case,  the  disease  is  to  be  treat- 
ed by  blood-letting,  and  by  snch  other  remedies  as 
would  be  [tfoper  in  an  idiopathic  inftunnwtion  of  the 
same  ports. 

•  Whether  the  translation  so  frequently  made  from  the 
extremities  to  the  kidneys,  is  to  be  considered  as  an 
iastMce  of  the  misplaced  gout,  seems  uncertain :  hot 
J>r  Cnllen  is  disposed  to  think  it  something  diffierent  j 
and  therefore  is  of  opiaion,  that,  in  the  nephralgia  cal- 
cahsa  prodoced  upon  this  occasion,  the  remedies  of  in- 
flammation are  to  be  employed  no  farther  than  they 
may  he  jiometimes  necessary  in  that  disease,  aririog 
from  other  causes  than  the  goot. 

Besides  what  have  been  mentioned,  a  variety  of  other 
practices  may  be  necessary  and  proper  a^nst  the  vari- 
ous anomalous  symptoms,  which  are  at  times  prodoced 
by  irregular  gout.  But  of  these  we  cannot  propose  to 
tieaL  And  we  may  conclude  with  observing,  that  in 
every  form  of  gout,  the  cure  principally  depends  on 
avoiding  occasional  causes,  particvlariy  luxury  aqd  lar 


CINE.  Practice- 

psoas  mnscle }  and  occaaiont  exemdating  pains,  and  EryOpOu. 
then  collections  of  pumlent  matter. 

Hic  only  cure,  if  soppnr^on  cannot  be  prei^ted, 
is  to  lay  open  the  part  when  the  matter  is  contained, 
which  would  aUwnrise  be  abioched,  and  miwimn  a 
fiitai  hectic 


zioess. 
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Lumbago  psoadica,  Sauv,  sp.  6.  F^rdyce,  Practice 

of  Pl^ysic^  part  ii.  p.  70. 
Lumbago  apostematosa,  Sauv.  sp.  1 2. 
Lumbago  ab  arthrociu;e,  Sauv.  p.  i^* 
Ischias  ex  idiscesso,  Sauv.  sp,  6. 
Mbrbos  coxarius,  De  ffom,  Rat.  Med.  Vid.  I. 

C.  xxxii. 

This  'i»  a  disease  very  much  resembling  the  rheuma- 
^  tism ;  but  differing  both  fi-om  it  and  the  goot,  in  that 
it  occasions  -st^ppurations,  which  they  sewMn  or  never 
do.  It  ^u^nt^,  Aocwdiitg  to  Sauyogea,  attacks  thf 
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Exanthemata,  Sag,  Class.  X. 
Phlegmasiseexan^ematicse,  Sauv.  Class  IIL  Ord.1. 
Abni  exantbematin,  Zw.  Class  I.  Ord.  II. 
FebEOB  ezaatfaematicse,  Vog.  Chus  L  Ord.  II. 

GxmJsXXVL  ERYSIPELAS. 

St  AtfTHosy^a  Fzmm, 

Erysipelas,  Stmv.  gen.  97.  Lin,  10..  Sag.  gen.  296. 
Febris  eiysipelacea,  Vog.  68.  Hoffm.  II.  98. 

Sp.  L  Erzsipxlas  with  Blisters. 

Et^sipelas  roseum,  Sauv.  sp.  i.  Sennert.  de febr.  lib. 
li.  c.  15. 

Febris  erysipelatosa,  Sydenham^  sect.  vt.  cap.  5. 
Erysipelas  typhodes,  Sauv.  sp.  2. 
Erysipelas  pestilens,  Sauv.  sp.  5. 
Erysipelas  contagiosnm,  Smv,  sp, 

Descr^l^M.  The  erysipelas  of  the  face,  where  thia 
aflection  very  frequently  appears,  ooases  on  with  a 
cold  shivering,  and  other  symptoms  of  pyrexia.  The 
hot  st^  of  this  is  frequently  attended  with  a  confu- 
sion of  the  head,  and  some  degree  -of  delirium  j  and 
almost  always  with  drowsiness,  and  perhaps  coma. 
The  pulse  is  always  frequent,  and  commonly  full  and 
hard.-!- When  these  symptoms  have  continued  for  one, 
two,  or  at  moet  three  days,  an  erythsma  afqiean  wi 
some  part  of  tbe  face.  This  at  &flt  is  of  no  great 
extent,  but  graduflly  spreads  from  the  part  it  fiiot 
occupied  to  the  odier  parts  of  the  £m^  till  it  has 
aflscCed  the  whole ;  and  frequently  from  the  fiue.  it 
spreads  over  the  hairy  scalp,  or  descends  on  sopie 
part  of  the  cheek.  As  tbe  redness  spreads,  it  com- 
monly leaves,  or.  at  least  is  abated  in  the  parts  it  had 
before  occupied..  AH  the  parts  which  the  redness 
affects  are  also  affected  with  some  swelling,  which 
continues  for  some  time  after  the  redness  has  abated. 
The  whole  fiwa  becomes  considerably  turgid  ;  and  the 
eyelids  are  often  so  much  swelled  as  entirely  to  shat 
iq>  die  eyes..  When  the  redness  and  swelhng  have 
continued  for  eone  time,  then  commonly  arise,  sooner 
or  later,  blisters  of  a  larger  or  smaller  size  en  several 
parts  of  the  &ce. .  These  contain  a  thin  colonrlesB  li- 
quor, which  Boooer-er  later  runs  01^  Tbe  surface  of 
the  skin,  in^  the  blistered  places,  sometimes  becomes  li- 
vid and  blackish  j  but  this  seldlom  goes  deeper,  or  dis- 
covers any.  d^ree  of  gangrene  affecting  tbe  cotis  vera. 
On  the  parts  of  the  face  not  affected  with  blisters,  the 
cuticle  suffers,  towards  the  end  of  the  disease,  a  con- 
siderable deaquamatioo. .  Sometimes  the  tumour  of  the 
eyelids  ends  in  a  aupporation. 

Tbe  infiammabon  cmmng  upon  tiie  face  does  not 
produce  any  remission  of  tbe  fever  which  had  before 
prevailed ;  and  sametilmea  the  fever  increases  with  the 
apreadiag  and  iacretaing  inflainmttion.  Theinflmnaa^ 
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T^nthn-  t^  C011UBIH1I7  continoes  for  eight  or  ten  days ;  and 
for  the  fiame  time,  the  fever  and  symptoms  attending 
it  also  cootioue.  In  the  progress  of  tbe  disease,  the 
dcUriam  and  coma  attending  it  sometimes  go  on  io- 
Qi^tiiiig,  and  the  patient  dies  apo|Jcctic  on  the  seventh, 
atttth,  or  eleventh  day  of  the  disease.  In  such  cases 
U  hail  hew  oonmoiJy  siqi^eoed,.  that  the  disease  is 
translated  Jrom  the  external  to  the  intennl  jmrts.. 
But  Br  CuUen  thinks  that  tfae  affection  of  the  brain 
is  merely  a  communication  Crmn  the  external  auction, . 
as  this  continues  increasing  at  the  same  time  with  the 
interna].  When  a  fatal  event  does  not  take  place, 
the  inflammation,  after  having  affected  the  whole  face, 
and  perhaps  tbe  otfaer  external  parts  of  the  head, 
ceases,  uid  with  that  the  fever  also }  and,  without . 
any  other  crisis,  iht  patient  returns  to  his  ordinary 
health.  This  disease  is  not  commonly  contagious ; 
hut  as  it  nay  arise  from  an  acrid  matter  externally 
applied,  so  it  is  possible  that  the  diseue  may  some- 
tinws-be  eonununioited  from  one  poson  to  another^., 
and  certainly  there  are  several  wdl  authenticated  in- 
atanoes  of  its  prevailinp  in  such  a  manner,  even  in  par- 
ticular wards  of  hospitals,  as  to  leave  no  donbt  re- 
^»ecting  its  contagious  nature.  Persons  who  bavo 
once  laboured  under  this  disease  are  liable  to  returns 
of  it. 

Pn^nosis,  The  event  of  this  disease  may  be  fore- 
seen from  tbe  state  of  the  symptoms  which  denote 
more  vr  less  the  affection  of  the  brain.  If  neither 
delirium  nor  coma  come  on,  the  disease  is  seldom 
attended  with  any  danger}  bat  when  these  symp- 
tams  appear  early  in  the  disease,  and  are  in  a  con- 
siderable d^ree,  the  utmost  danger  is  to  be  appre-  ■ 
bended. 

Cure.  The  erysipdas  of  the  iace  is  to  be  cored, 
according  to  the  opinion  of  most  jHractitioners,  much 
in  .  the  same  manner  as  phlegmonic  ioflimmations  ;  by 
blood-letting,  cooling  purgatives,  and  by  employing 
every  part  of  the  antiphlogistic  regimen.  Many  ob- 
servations, however,  would  lead  us  to  conclude,  .that 
ia  not  a  few  cases  the  concomitant  fever  has  here  a 
tendency  to  the  typhoid  type  ^  and  therefore  evacua- 
tions, apparently  servic«able  in  the  first  instance,  have 
afterwuds  a  bad  effect.  Tha  evacoations  of  blood- 
letting and  purging  are  to  be  cni|di^ed  more  or  \6a» 
according  to  the  urgencv  o£-  symptons ;  particularly 
thooe  whidi  mark  an  affection  of  the  brain.  As  the 
pyrexia  continues,  and  irflen  increases  with  the  inffi^ 
astion  of  the  face,  so  the  evacuations  above  mention- 
ed are  to  be  employed  at  any  time  of  the  disease. 
When,  however,  the  fever,  in  place  of  marks  of  the 
phlogistic  diathesis,  particularly  a  full,  hard,  and  strong 
ptdae,  is  attended  with  symptoms  of  great  debility, 
and  with  a  small  pulse  easily- compressible  ^  evacua- 
Uons,  particularly  under  tbe  form  of  blood-letting, 
■nst  he  uKd  with  very  great  caution.  Even  b  such 
cases,  however,  the  use  of  refrigerant  cathartics  may 
still  he  persisted  in  with  more  safety  and  greater  ad- 
vantage. But  whether  evacuants  have  been  empbyed 
or  not,  when  symptoais  of  debility  ran  to  a  .  great 
height,  and  marks  of  a  putnscent  tendsac^  appMri 
ncoinve  most  be  had  to  .wine  and  the  cinchma. 
Ia  which  at  tbe  commencement  require  eva^a- 
*io^  tbeata  arc  often  ia  Une  after  periods  employed  with 
'^^atbeoefil.. 


In  this,  as  in  other  diseases  of  the  head,  when  that 
part  happens  to  be  tbe  seat  of  erysipelas,  it  is  proper' 
to  put  the  patient,  as  often  as  he  can  easily  bear  it, 
into  somewhat  of  an  erect  posture ;  and  as  there  is  al- 
ways an  external  afl«ction,  so  various  external  applica- 
tions have  been  proposed  to  be  made  to  the  part  affect- 
ed }  but  almost  all  of  them  are  of  doubtful  effect 

An  erysipelas  frequently  appears  on  other  parts  of 
the  body  besides  tbe  face,  and  such  other  erysipelatous 
inflammations  frequently  end  in  suppuration }  but  these 
cases  are  seldom  dangerous.  At  coming  on  they  are 
sometimes  attended  with  drowsiness,  and  even  with  some 
delirium  j  but  this  seldom  happens,  and  these  symptoms 
do  not  continue  after  tbe  inflammation  is  formed  j  and 
Dr  CuUen  does  not  remember  to  have  seen  an  in- 
stance of  the  translation  of  an  inflammation  from  the 
limbs  to  an  internal  part  \  and  though  these  inflam- 
mations of  the  limbs  be  attended  wi^  ^rexia,  they 
seldom  require  the  same  evacuatimis  as  the  erysipelas 
of  the.  &ce. 

Sp.  II.    Erysipelas  with  Phlycteiue, 

Erysipelas  zoster,  Sauv.  sp.  8. 

Zona }  Anglis,  The  Shingles,  Rtutet  de  tab.  gUnd. 

p.  124.  Hist.  35. 
Kupes  zoetcr,  i^v.  sp.  9.  ^ 

This  differs  &om  the  former  in  no  other  way  than 
in  being  attended  with  an  eruption  of  phtyctense  or 
small  watery  bladders  on  several  parts  of  tbe  body,-* 
The  method  of  cure  is  the  same. 

Genus  XXVII,   PE8TIS,  the  Plagvb, 

Pestis,  Sauv.  gen.  91.    Lt'n.  2.  Junck.jS, 
Fdais  pestilentialis,.f^e^.  33.    Hi^m.  II.  9^. 
Festis  benigna,  Sauv.  sp^  2.    Pestis  Mamdiensis, 

Class  III.  Traits  de  la  peste,  p.  41*  Ejnsdem 

pMtis,  CI.  5ta,  Traits,'  p.  228. 
Pestis  remittens,  Saitv.  sp.  9. 

Featis  vulgaris,  Sauv.  sp.  i.  Festis  Massil.  CI.  11. 
Traits,  p.  38.  Ejusd.  CI.  III.  et  IV.  Traits, 
p.  225,  &c.  Waldsckmidt.  de  peste  Holsatica, 
apod  HaUcri  Diss.  Pract  Tom.  V.  Chemt.  de 
peste  Transylvanica,  1755, 17i9»  Hactty  Rat. 
Meds  pars  xiv. 

Festis  Egyptiaca,  Sauv.  sp.  ir.  Aljmt.  de  Med. 
E^t. 

Festis  interna,  Sauv.  sp.  3..  Pest  MassiL  Q.  I. 
Traite,  p.  37—224. 

Hittory.  Of  this  distemper  Sr  Cnllen  declines  giv* 
log  any  purticolar  history,  because  he  never  saw  it  j 
from  the  accounts  of  other  authors,  however,  be  is 
of  opinion,  that  the  circumstances  peculiarly  charac- 
teristic of  it,  especially  of  its  more  violent  and  dan- 
gerous states,  arc,  i.  The  great  loss  of  strength  in 
tbe  animal  functions,  which  often,  appears  early  ia  the 
disease.  2.  The  stupor,  giddiness,  and  consequent 
staggering,  which  resembles  drunkenness,  or  the  bead- 
ach  and  various  delirium,,aU  of  them  denoting  a  great 
disorder  in  the  functions  of  the  braio.  3.  Anxiety, 
palpitation,  syncope,  and-  especially  tbe  weakness  and 
uregularitj  of  tbe  pube,  denoting  a  considerable  di- 
sturbance in  the  action  of  the  heiurt.-  4.  Nausea  and 
waiting,  paiticolariy  the  vomiting  of  bile,  iriiidi  shews 
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Kxnntlie.  &n  accumulation  of  vitiated  bile  in  tlie  galt-bladder  and 
^  mata.  biliary  ducts,  and  from  thence  dfri\t;d  into  the  in- 
'  testineg  and  stomach ;  and  which  denote  a  considerable 
spasm,  and  loss  of  tone  in  the  extreme  vessels  on  the 
surface  of  the  body.  5.  The  buboes  and  carbuncles, 
if hich  denote  an  acrimony  prevuling  in  the  'fluids ; 
and,  lastly.  The  petcchise,  aarmonliages,  and  colliqua- 
tive diarrhoea,  which  denote  a  putrescent  tendency  pre- 
vailing in  a  great  degree  in  the  mass  of  blood. 

Xo  these  characteristtcs  of  the  plague  enumerated 
by  Dr  CuUcn,  ve  shall  add  one  mentioned  by  Sir  Jcta 
Fringle,  which,  though  perhaps  leaa  frequent  than 
the  others,  ^et  seems  worthy  of  notice.  It  is  this. 
That  in  the  plague  there  is  an  extraordinary  enlarge- 
ment of  the  heart  and  liver.'  In  nine  dissections  of 
bodies  dead  of  the  plague  at  Marseilles,  this  extraor- 
dinaiy  enlargement  of  the  heart  is  taken  notice  of  in 
all  of  them,  and  of  the  liver  in  seven  of  them.  The 
account  was  sent  to  the  Royal  Society  by  M.  Didicr, 
one  of  the  physicians  to  the  king  of  France,  and  has 
been  published  in  the  Philosophical  Transactions.  In 
the  first  case,  the  author  takes  notice,'  that  "  the  heart 
was  of  an  extraordinary  bigness ;  and  the  liver  was  oi 
double  the  natural  size.— Case  2.  'ilie  heart  was  of  a 
prodigious  bigness,  and  the  liver  much  enlaived.^ 
Case  3.  The  heart  double  the  natoral  bigness.— Cue  4. 
The  heart  was  very  large,  and  the  liver  waa  bigger 
and  harder  than  ordtnary.^Case  5.  The  heart  was  of 
a  prodigious  bigness.  Case  6.  Ine  heart  was  larger 
than  in  its  natural  state  j  the  liver  also  was  very  large. 
'  —Case  7.  The  heart  was  of  a  prodigious  size,  and 

the  liver  was  very  large.^Ca«e  8.  The  heart  was 
much  larger  than  natural,  and  the  liver  of  a  prodi- 
gious size.— Case  p.  The  heart  was  double  the  natural 
bigoess,  and  the  uver  was  larger  than  ordinary.'*^ 
Tus  preternatural  enlargement,  Sir  J.  Pringle  diinks,  is 
owing  to  the  relaxation  of  the  solid  ^rte, '  by  which 
means  they  become  unable  to  resist  the  impetus  of  hlobd, 
and  thmfore  are  eauly  extended  j  as  in  the  case  of  in- 
fancy, where  the  growui  ta  renuuiably  quick.  And  a 
similar  enlargement  he  takes  notice  of  in  the  scorryi  and 
other  putrid  diseases, 

A  very  elaborate  work  has  lately  been  pnblished  on 
the  subject  of  the  plague  by  Dr  Patrick' Russet,  for- 
merly physician  to  the  British  iactory  at  Aleppo.  .In 
this  work,  a  very  full  history  is  given  of  the  various 
forms  and  varieties  of  the  disease,  tie  makes  particular 
observations  on  the  foIloiVing  symptoms,  which,  in  ad- 
dition to  the  pestilential  eruptions,  he  -considers  as  the 
most  important  concomitants  of  plague,  viz.  fever,  deli- 
rium, coma,  impediment  or  lass  of  speech,  deafness, 
muddioess  of  the  eyes, -white  tongue,  state  of  the  puke, 
reKpiration,  anxiety,  pain  at  the  heart,  inquietude,  de- 
bility, fainting,  convulsion,  apptfarances  of  tfae  mine, 
perspiration,  vomiting,  looseness,  and  heemorrha^  j  and 
he  concludes  these  remarks  wltb  some  observations  on 
the  occurrence  of  the  plague  with  pregnant  women. 
To  point  out  more  distinctly  the  stable  varieties  of  the 
disease,  he  arranges  the  pestilential  cases  which  fell  un- 
Acr  his  observation  at  Aleppo  under  six  classed:  and  be 
concludes  fais  description  with  a  very  minute  and  parti- 
cular account  of  the  pestilential  eruptions,  appearing 
under  the  form  either  of  buboes,  carbuncles,  or  ether 
.  exanthemata.  The  presence  of  the  two  first,  he  ob- 
.  scrreSf  either  separately  or  conjuDctly,  leaves  the  natun 
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of  the  distemper  unequivocal.  But  fatal  has  been  the  Peitis. 
error  of  nislily  pronouncing  a  dist^per  not  to  be  a "'y^i 
plagoe  from  their  absence.  Buboes  affected  the  in- 
guicial,  axillary,  parotid,  maxilhury,  and  cervical  glands. 
But  the  first  were  tfaie  most  commonly  affected,  and  the 
two  latter  sclnom  observed  to  swell,  without  either  the 
parotid  swelling  at  the  time,  or  soon  after.  Of  the 
carbuncles,  Dr  Rnssel  describes  five  different  varieties. 
The  other  exanthemata,  which  he  observed  sometimes, 
though  less  frequently,  attending  the  pla^,  were  pe- 
techiw,  a  marbled  appearance  of  the  skin,  ao  «r^ipe- 
latous  redness,  sttealu^f  a  reddish  purple  or  livid  co- 
lour, vibices  or  weals,  and  large  bine  or  purple  spots, 
the  macula  of  authors.   In  some  cases,  an  «c- 

traordinary  concurrence  of  ernptiOBB  todc  place,  which 
was  chiefly  obserred  among  diildreB  tmder  10  yean 
of  age. 

CtmseSy  &c.  From  a  consideration  of  the  symptoms 
above  mentioned,  Dr  Culten  concludes,  that  the  plague 
is  owing  to  a  specific  f:ontagion,  often  suddenly  pro- 
ducing the  most  considerable  debility  in  the  nervous 
system,  or  moving  powers,  and  a  ^neral  putresemcy 
in  the  fluids.  Dr  Russel  also  ccmaideTS  the  disease  as 
being  universally  the  consequence  of  what  may  be  call- 
ed petti/ential  conUKion  ;  and  has  -judicionsly  npelled 
the  ohjecliuis  wbioi  have  been  brought  againrt  -thia 
doctrine. 

Prevention.  'Here  we  must  refer  to  all  those  me- 
thods of  preventing  and  removing  the  incipient  con- 
tagion of  putrid  fevers,  which  have  been  so  fully  enu- 
merated. Dr  Cullen  is  pe»naded  that  the  disease-ne- 
ver arises  in  the  northern  parts  of  Europe,  but  in  con- 
sequence of  being  imported  from  seme  ether  country. 
The  magistrate's  first  care,  therefore,  oo^t  to-be,  to- 
prevent  the  importati«i }  and  this  imy  generally  be 
done  by  a  due  attention  to  bills  of  health,  and  to  the 
proper  performance  of  quarantiBes.^With  respect  to 
the  latter,  he  is  of  o|nnion,  that  the  quarantines  of 
persons  may  with  safety  be  much  less  than  40  .  days-} 
and  if  this  were  allowed,  the  execution  of  the  quaran- 
tine would  be  more  exact  and  certain,  as  the  tempta- 
tion to  break  it  would  be  in  a  great  measure  avoided. 
"With  respect  to  the  quarantine  of  goods,  it  cannot  be 
perfect  unless  die  suspected  goods  be  unpacked,  duly 
ventilated,  and  other  means  be  emi^oyed  for  <»rrect- 
ing  the  infection  they  may  carry  ;  and  if  all  this  he  pro- 
perly done,  it  is  probable  that  Uie  time  commonly  pre- 
scribed for  quarantine  may  also  he  shortened. 
'  A  second  measure  in  the  way  of  prevention  is  re- 
quired, whra  an  infection  has  reached  and  prevailed  in 
any  place,  to  prevent  that  infection  from  spreading  in- 
to others.  This  can  only  be  done  hy  ^vrenting  the 
inhabitants  or  the  goods  of  any  infected  -^mb  from 
going  out  of  it  till  they  hare  undergone  a  proper 
quarantine. 

The  third  measnre,  and  which  ought  to  be  em- 
ployed with  great  care,  is,  to  prevent  the  infection 
from  spreading  among  the  inhabitants  of  a  place  in 
which  it  has  arisen.  And  in  this  case,  a  great  deal 
may  be  done  by  the  magistrate :  i.  By  aliowing  as 
many  of  the  inhabitants  as  are  free  from  infeetion,  and 
are  not  necessary  to  the  service  ef  the  place,  to  go  out 
of  it.  2.  By  discharging  all  assemblies,  or  unneces- 
sary interconrse  «f  the  people.  3.  By  ndering  somei 
necessaiy  cunmunicatiras  to  be  perfonned  withan% 
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XsMitln.  cuUct.  4.  By  making  racli  arraDgements  and  pro- 
■uUa.     visions  as  may  render  it  easy  for  tbe  families  remaiaing 

'  "  w  "'to  shut  themselves  up  in  tbeir  own  houses.  5.  By  al- 
lowing penous  to  quit  houses  where  an  infection  ap- 
pears, upon  condition  that  tliey  go  into  lazarettos. 
6.  By  vcotilating  and  purifying,  or  destroying,  at  the 
public  cxpcnce,  all  infected  goods.  7.  By  avoiding 
hospitals,  and  providing  separate  ajnrtments  for  Infected 
jpersons. 

Tbe  fourth  and  last  part  of  tbe  business  of  preven- 
tioD  respects  the  conduct  of  ^rsons  necessarily  reniaiu- 
ing  in  infected  places,  especially  tliose  obliged  to  have 
aome  eoouniuucatioii  frith  persons-  infected.  Those 
obliged  to  remain  in  jplaccs  infected,  but  not  to  have 
any  near  communication  with  the  sick,  must  avoid  all 
near  communication  with  other  persons  or  their  goods } 
and  it  is  probable,  that  a  small  distance  will  serve,  if, 
at  the  same  time,  there  be  no  stream  of  air  to  carry 
the  effluvia  of  persons  or  goods  to  some  distance.  Those 
who  are  obliged  to  have  a  near  communication  with 
tbe  sick  ought  to  avoid  any  of  tbe  debilitating  causes 
which  render  the  body  susceptible  of  infection,  as  a 
spare  diet,  intemperance  in  dnnkin^  excess  in  venery, 
cold,  fear,  or  other  depressing  passions  of  tbe  mind. 
A  full  diet  of  animal  foot!  is  ^Iso  to  be  avoided,  be- 
cause it  increases  the  irritability  of  tbe  body,  and  fa- 
vours tbe  operation  of  contagion }  and  iodiirestion,  whe- 
ther from  the  quantity  or  quality  of  the  rood,  contri- 
butes very  much  to  the  same  end. 

Besides  these,  it  is  probable  that  tbe  moderate  use 
of  vrine  and  spirituous  liquors,  moderate  exercise,  and 
tbe  cold  bath,  may  be  of  use;  tonic  medicines  also,  of 
which  cinchona  is  deservedly  accounted  the  chief,  may 
lie  nsed  with  some  probabUity  of  success.  If  any 
thing  is  to  be  expected  -from  antiseptics,  I>r  Cullen 
thinks  camphor  ^ferable  to  every  other.  In  gene- 
ral, however,  eveiy  one  is  to  be  indulged  in  the  medi- 
cine of  whicb  he  has  tbe  best  opinion,  provided  it  is 
not  evidently  hurtful.  llVhether  issues  be  useful  in  pre- 
serving from  the  etiects  of  contagion,  is  a  matter  of 
doubt.  Dr  Bnssel  in  bis  treatise  enters  very  fully 
into  the  consideration  of  the  means  of  prevention, 
loth  with  respect  to  quarantines,  lazarettos,  and  bills 
of  bcallb.  He  is  of  opinion,  tbat  tbe  present  laws  on 
these  subjects  are  in  many  respects  defective  :  and  he 
tbinks,  tbat  a  set  of  new  regulations  would  have  the 
best  chance  of  a  deliberate  and  impartial  discussion  in 
tlie  senate,  if  tbe  inquiry  were  taken  at  a  time  free 
from  all  apprehension  of  immediate  danger. 

Cure,  According  to  Dr  CuUen,  tbe  indications  are 
the  same  as  in  fever  in  general,  but  arc  not  all  equally 
important,  llie  measures  for  moderating  the  vi^ence 
of  reaction,  which  operate  by  diminishing  the  action  of 
the  heart  and  arteries,  have  seldom,  be  tbinks,  an^ 
place  here,  excepting. tbat  the  antiphlogistic  regimen  is 
generally  proper.  Some  pbysicians  have  recommended 
hlucding,  and  Sydenham  even  seems  to  tbiiik  it  an  ef- 
fectual cure  ;  but  Dr  Cullen  supposes,  tbat  for  tbe  most 
part  it  is  uDnccessary,  and  in  many  cases  might  do  much 
liurt.  Dr  Bnssel,  however,  who  on  this  subject  speaks 
from  experience  and  actual  observation,  is  of  a  difltir- 
cnt  opinion.  "With  most  of  bis  patients,  a  single  bleed- 
ing was  employed  with  advantage;  and  even  where 
the  sick  under  his  inspection  were  bled  oftcaer  than 
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once,  he  ^id  not  find  that  tlie  low  state  wa»  tliereby  Vcsuu 
hurried  on.    Purging  baa  also  been  recommended ;  and  '■""V™ 
in  some  degree  it  may  be  useful  in  drawing  oIF  the 
putrescent  matter  frequently  present  in  the  intestines  } 
but  a  large  evacuation  in  this  way  may  certainly  be 
hurtful. 

Tbe  moderating  the  violence  of  reaction,  aa  far  as 
it  can  be  done,  by  taking  off  the  spasm  of  the  «c- 
treroe  vessels,  is  a  measure,  in  Dr  Cullen*s  opinion, 
of  the  utmost  necessity  in  tbe  cure  of  tbe  plague  j  and 
the  whole  of  the  means  formerly  mentioned,  as  suited 
to  this  indication,  are  extremely  pro^r.  The  giving 
an  emetic,  at  tbe  first  approach  of  tbe  disease,  would 
probably  be  of  great  service  ;  and  it  Is  probable,  that, 
at  some  other  periods  of  the  disease,  emetics  might  be 
useful,  both  by  evacuating  bile  abounding  in  the  ali- 
mentary canal,  and  by  taking  off  the  spasm  of  the  ex- 
treme vessels.  Indeed  Baron  Ash,  and  some  other 
of  tbe  Bnssian  practitioners,  represent  the  early  and 
repeated  used  of  emetics  as  tbe  only  effectual  mode  of 
cure. 

According  to  the  observations  of  Dr  de  Mertens, 
who  wrote  a  very  interesting  treatise  on  tbe  fatal  plague 
which  raged  at  Moscow  in  1771,  and  wliich  carried  off 
upwards  of  20,000  inhabitants  io  the  ^ace  of  one 
mondi,  emetics  were  often  of  the  greatest  serriee. 

From  some  principles  with  respect  to  fever  in^'gene- 
ral,  and  with  respect  to  the  plague  in  particnlar,*  Dr 
Cullen  is  of  opinion,  that  after  tbe  exhibition  of  the 
first  vomit,  tbe  body  should  be  disposed  to  sweafr:  but 
this  sweat  should  be  raised  odv  to  a  moderate  degree, 
though  it  must  be  eontinned  /or  24  boors  or  more  if 
the  patient  bears  it  easily.  The  sweating  is  to  be  ex- 
cited and  conducted  according  to  the  rules  laid  down 
under  Sykocha  }  and  must  be  promoted  by  the  plenti- 
ful use  of  diluents  rendered  more  grateiut  b^  vege- 
table acids,  or  more  powerful  by  b^ng  im|ffcgnated 
with  some  portion  of  neutral  salts.  To  support  the 
patient  under  the  continuance  of  the  sweat,  a  little 
weak  broth,  acidulated  with  the  Juice  of  lemons,  mzj 
be  given  frequently,  and  sometimes  a  little  wine  if 
the  beat  of  the  body  be  not  considerable.  If  sodorific 
medicines  be  judged  necessary,  opiates  will  be  found 
more  effectual  aud  safe  } .  but  they  should,  not  be  com- 
bined with  aromatics,  and  probably  may  be  more  effec- 
tual if  joined  with  a  portion  of  emetics  and  of  neutral 
salts.  But  if,  notwithstanding  tbe  use  of  emetics  and 
sudorlfics  in  the  beginning,  the  disease  should  still  con- 
tinue, tbe  cure  must  turn  upon  the  use  of  means  for  ob- 
viating debility  and  putrescence  ;  ud  for  this  purpose 
tonic  medicines,  especial^  cinchona  and  cold,  drink,  are 
the  most  ^per, 

Genus  XXVIIL  VARIOLA, 

The  Smallpox, 

Variola,  Satfv.  gen.  9a.   Ltm  3.    Si^,  gen.*  29c.  • 
Febris  variolosa,  Fag.  35.    Hoffm.  it.  491 
Vartolse,  Boerhi  1371.    Jtmek,-  76. 

Sp.  I.  DistiiKt  SujLLPOX* 

Variola  discrete  benigna,  Sauv,  sp.  2. 
Variolse  regularei  discretas,  Sydenh.  sect,  iii,  cap.  2, 

VariolsB 
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Variola 

sp.  a. 
Variolx 
Variola 

denh. 
Variola 
Variola 
Variola 

ibid. 
Variola 

Oper, 
Variola 

sp.  3. 


discrete  umpUces,  Helvet,  Obs.  ap.  i. 
diBcreta  complicatn,  Sauv.  sp.  2.  Hdvet. 

anomaly,  Sydenk^  sect.  iv.  cap.  6. 
discreta  dysenteriodes,  Slsifv.  ap.  4. 
Beet.  iv.  cap.  I. 

discreta  vesicularis,  Sauv.  sp.  5. 
discreta  crystallina.  Mead  die  variol.  cap.  2. 
discreta  Temcosa,  Sauv.  sp.  6.  Mead, 

discreta  riliqaosa,  Saw,  spb  7.  Freind 

disraeta  miliaris,  Sauv.  ftp.  8.  2£^<.X)b8i 
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Variola  confiueiu,  Sauv,  sp.  9. 

Variolae  r^ulizes  con'fluratea,  un.  1667.  Slfden^ 

kam^  sect.  iti.  cap.  2. 
Variolee  conflueote^  simplicea,  HelveL  Obs.  sp.  z. 
Vaisola  confloens  ^stalUoa,  Sauv.  sp.  10. 
Variola  ji^iiica,  Kempfer, 
VericnUe  divte  Bariiane,  C.  Pi>.  Obs.  149. 
Vniola  confluens  mkligna,  Helvet.  Oba.  sp.  i. 
Variola  confluens  cohEcrens,  Sauv.  Bp.  11. 
Variola  confluens  maligDa,  Helvet,  sp.  2* 
Variola  cooflaens  nigra,  Sow.  sp.  la.  j^(insA<Mi, 

sect.  V.  cap.  4. 
Variola  cooflueas  maligna,  Helvet,  ap.  3. 
Variola  sanguiaea.  Mead  de  varlolis,  cap.  a. 
Varitda  confluens  coryrabosa,  ^buv.  sp.  13. 
Variola  confluens  maligna,  Helvet.  sp.  4. 

JDescrtption.  In  the  distinct  smallpox,  the  disease 
begins  with  a  syndcha  or  ioflammatory  fever.  This 
fever  generally'  comes  on  about  mid-day,  Tritfa  some 
symptoms  of  a  cold  stage,  and  commonly  with  a  consi- 
derable languor  and  drowsiness.  A  hot  stage  is  soon 
ftfrmed,  and  becomes  more  considerable  on  tlie  second 

.  and  third  day.  During  this  course  children  are  liable 
to  {req^nent  startings  from  dieir  slumbers}  and  adtdts, 
if  they  are  kept  in  bed,  are  disposed  to  much  sweat- 
ing. On  the  third  day,  children  are  sometimes 
affected  with  one  or  two  epileptic  fits.  Towards  the 
cod  of  the  third  day  the  eruption  commonly  appears, 
and  gradually  increases  during  the  fourth  j  appearing 
first  on  the  face,  and  successively  on  the  inferior 
parts,  BO  as  to  be  completed  over  the  whole  body  on 
the  fifth  day.  From  the  third  day  the  fever  ab^es, 
and  by  the  fifth  it  entirely  ceases.  Hie  eruption 
appears  first  in  small  red  spots  hardly  etnineat,  bat  by 
de^ees  rising  into  pimples.  There  are  geacnUy  but 
few  on  the  fiwe }  hut,  even  when  mere  Dnmeroos,  they 
are  separate  and  distinct  from  one  another.   On  Uie 

'  fifth  or  sixth  day,  a  small  vesicle,  containing  an  almost 

-Golouriess  fluid,  appears  on  the  top  of  each  pimple. 
For  two  days  diese  vesicles  increase  in  breadth  iHily, 

'  and  there  is  a  small  hollow  pit  in  their  middle,  so  that 
they  are  not  raised  into  apfaeroidical  postnles  till  the 
eighth  day.  These  pustules  from  their  first  formation 
continue  to  be  snrnnmded  with  an  exactly  circular  in- 
flamed margin,  which,  when  they  are  numerous,  difiuses 
«ome  inflaaunatimi  over  the  neighbouring  skin,  so  as  to 
give  somewhat  of  a  damask-nse  colcar  to  tin  spaces 
^tween  the  postoles.  As  the  pustules  increase  in  size, 
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the  fiwe  swells  considerably  If  th^r  are  nomeroas  Tariala. 
on  it  J  and  the  eyelids  particulany  are  so  much  '■^■'v*"' 

swelled,  that  the  eyes  are  entirely  shut.  As  the  disease 
proceeds,  the  matter  in  the  pnstules  becomes  by  degrees 
more  opaque  and  white,  and  at  length  assamea  a 
yellowish  colour.  On  the  lith  day  Uie  swelling  of 
the  face  is  abated,  and  the  pustnles  seem  quite  full. 
On  the  top  of  each  a  darker  spot  appears  -y  and  at  this  - 
place  the  pustule,  on  the  nth  day,  or  soon  after,  is 
spontaneously  broken,  and  a  pcnlion  of  the  matter 
oozes  out  }  in  consequence  01  which  the  pustule  u 
shrivelled,  and  subsides }  while  the  matter  oozing  out 
dries,  and  forms  a  crust  upon  ito  sntfacne.  Sometimes 
only  a  little  of  the  fnatter  oozes  out,  and  what  remains 
in  the  pustule  becomes  thick  and  even  hard.  After 
some  days,  both  the  cmsts  watA  the  hardened  pustule* 
fiill  off,  leaving  the  skin  which  diey  ^vered  of  a 
brownish  red  colour  nor  doth  it  resume  its  natural 
colour  till  many  days  aftef.  In  some  castfs,  where 
the  matter  of  the  pustules  has  been  more  liquid,  the 
crusts  formed  from  it  are  later  in  falling  •tl,  and  the 
.  part  they  coveird  sufFera  some  desquamation,  iriiich  oc- 
casions a  small  liollow  or  pit. 

On  the  legs  and  bands  tbe  matter  is  frequently 
absorbed }  so  that  at  the  height  of  the  disease,  these 
pustules  appear  as  empty  as  vesicles.  On  the  loth 
send  nth  days,  as  the  swelling  of  the  face  sabsides, 
a  swelling  arises  in  the  hands  and  feet ;  but  which 
again  subsides  as  the  pustules  come  to  maturity^— 
When  the  pustulfs  ou  the'  face  are  numerous,  smne 
'degree  of  pyrexia  appears  on  the  icth  and  Ilth 
'  days  }  but  disappi'ars  arrain  after  the  pustules  are  fully 
ripened,  or  perhap-j  remains  in  a  very  slight  degree 
till  the  pustules  on  the  feet  have  finished  their  course  ; 
and  it  is  seldom  that  any  fever  continues  longer  in  ^e 
distinct  smallpox.  When  the  pustules  are  numerous 
on  the  face,  upon  the  sixth  or  seventh  day  some  uneasi- 
n&s  of  the  throat,  with  a  faoarseness  of  the  voice,  comes 
on,  and  a  thin  liquid  u  poured  out  from  the  mouth. 
These  symptoms  mcrease  with  the  swelling  of  the 
&ce }  and  the  liquids  of  die  mouth  and  t£roat  be- 
coming flicker,  are  with  difficnlty  thrown  out;  and 
there  is  at  the  same  time  some  dimcalty  in  swallowing, 
so  that  liquids  taken  in  to  be  swallowed  are  frequently 
rejected  or  thrown  out  by  the  nose.  But  all  these 
affections  of  the  faooes  are  abated  as  the  swelling  of 
the  face  subsides. 

In  the  confluent  smallpox  all  the  symptoms  above 
mentioned  are  much  more  severe.  The  eruptive  fever 
particularly  is  more  violent }  the  pulse  is  more  fre- 
quent and  more  contracted,  approaching  to  that  state 
u  pulse  which  is  observed  in  typfana.  The  coma  is 
fiiore  considerable,  and  there  is  frequently  a  delirium. 
Vomiting  also  frequently  attends,  especially  at  die 
beginning  of  the  disease.  In  very  young  infants 
epileptic  fits  are  sometimes  fivqoent  on  the  first  days 
of  the  disease,  and  sometimes  prove  fatal  before  any 
eruption  appears,  or  they  usher  in  a  very  confluent 
and  putrid  smallpox.  But  at  the  same  tune,  it  fans 
been  justly  remarked  by  Dr  Sydenham,  and  other  ac- 
curate observers,  that  epileptic  attacks  mtrre  frequently 
precede  distinct  and  mild  than  miU^^nt  aild  confluent 
smallpox.  The  eruption  ap^ars  in  the  conlQuent  more 
early  on  the  third  day,  and  it  is  frequently  pil^ded  or 
accompanied  with  aa  aysipdatou  effloEescenct>  Some- 
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Kuaihe-  time  the  eruption  appears  in  clusters  like  the  measles. 
wia.  M  hen  the  eruption  is  completed,  the  pimples  are  aU 
■  ways  more  numerous  upon  the  face,  and  at  the  same 
time  smaller  and  less  eminent.  Upon  the  eruption  the 
fever  suffers  some  remission,  hut  never  goes  off  eotii'e- 
ly  -f  aad  after  the  Bfth  or  sixth  day  it  increases  again, 
«nd  continues  to  be  considerable  throughout  the  re- 
maining part  of  thf  diseasfc  The  vesicles  formed  on 
the  topof  the  pimples  appear  soooer)  and  while  they 
increase  in  breadth^  they  do  not  retain  a  circular,  but 
are  every  way  of  an  irre^lar  figure.  Many  of  thorn 
run  into  one  another,  insomuch  that  very  often  tlie 
face  is  covered  with  one  vesicle  rather  than  with  a 
number  of  pustules.  The  vesicles,  as  far  as  they  are 
any  way  separated,  do  not  arise  to  a  splieroidal  form, 
but  remain  flat,  and  somrtimes  the  whole  of  the  face 
appears  an  even  siir&ce.  W'heo  the  pustules  are  in  auy 
Ineasure  separated,  they  are  not  bounded  Iiy  an  in- 
flamed margin,  but  the  jnrt  of  the  skiu  that  is  free 
from  pustules  is  OMunuHily  pale  and  flaccid.  The  li. 
Hvm  that  is  in  the  pustules  changes  from  a  clear  to  an 
opaque  appearance,  and  becomes  whitish  or  brownish, 
Init  never  acquires  the  yellow  colour  aad  thick  con- 
sistence that  appears  in  the  distinct  unallpcn.  Hie 
swelling  of  the  face,  which  only  sometimes  attends 
the  distinct  smallpox,  always  attends  the  confluent 
kind  J  it  also  conies  on  more  early,  and  arises  to  a 
greater  height,  but  abates  considerably  od  the  tenth 
or  eleventh  day.  At  this  time  the  pustules  or  vesicles 
l)reak  and  shrivel }  pouring  out  at  the  same  time  a 
liquor,  which  is  formed  into  brown  or  black  crusts, 
which  do  not  fall  olT  for  a  long  time  after.  Those 
of  the  face,  in  falling  ofi^  leave  the  skin  subject  to  a 
desquamation,  which  pretty  certainly  produces  pit- 
tings.  On  the  other  parts  of  the  body  the  pustules 
of  the  confluent  smallpox  are  more  distinct  than  on 
■the  &ce ;  but  never  acquire  the  same  maturity  and 
consistence  of  pus  as  in  the  properly  distinct  kind.— 
The  salivation,  which  sometimes  only  attends  the'di- 
-stinct  smallpox,  ver;  constantly  attends  the  coiduent } 
and  both  the  sidlvation  and  the  i^ection  of  the  fauces 
above  mentioned  occur,  especially  in  adults,  in  a  hij^ier 
degree.  In  infants  a  dianhcea  comes  fireqiiently  ia 
place  of  a  salivation. 

In  this  kind  of  smallpox  there  is  often  a  very  con- 
siderable putrescency  of  the  fluids,  as  appears  from 
petechise,  from  serous  vesicles,  under  which  the  skin 
shows  a  disposition  to  gangrene,  and  from  bloody  urine 
or  other  hieraorrfaages }  all  of  which  symptoms  fre- 
quently attend  this  disease.  In  the  c«n&ient  small- 
.pDX  also,  the  fever,  which  had  only  suifered  a  remission 
irom  the  eruption  to  the  maturation,  at  or  immediate* 
]y  after  this  period  is  irequently  renewed  again  with 
considerable  violence.  This  is  what  has  been  called 
the  tecondary  fwcr^  and  is  of  various  duration  and 
■event. 

Catue»j  &c.  It  is  evident  that  the  smallpox  is  origi- 
nally produced  Ly  a  contagion  >  and  that  this  contagion 
is  a  ferment  with  respect  to  the  fluids  of  the  hnmu 
-body,  which  assimilates  a  considerable  portion  of  them 
.to  its  own  nature :  or,  at  least,  we  have  every  reason  to 
itelieve  that  a  small  quantity  of  contagious  matter  in- 
troduced, is  sometimes  multiplied  and  increased  in  the 
cirralating  fluids  of  the  animal  body.  This  quantity 
passes  again  out  of  the  body,  partly  by  insensible  per- 
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spiration,  and  partly  by  beuig  deposited  in  pustules  :  VariolH. 
The  causes  which  dt-termine  more  of  the  variolous  mat-  »  '  ' 
ter  to  pass  by  perspiration,  or  to  form  pustules,  are 
probably  cntain  circumstances  of  the  skin,  wliich  de- 
termine more  or  less  of  the  variolous  matter  to  stick  in 
it,  or  to  pass  freely  through  it.  The  circumstance  of 
the  skin,  which  seems  to  determine  the  ^'ariolous  matter 
to  stick  iu  it,  is  a  certain  state  of  inflammation  de- 
pending much  on  the  beat  of  it :  thus  we  have  many 
instances  of  parts  of  the  body,  from  being  more  heated, 
having  a  greater  number  of  pustules  than  other  parts.. 
Thus  parts  covered  with  piabters,  especially  those  of 
the  stimulant  kind,  have  more  pustules  than  others. 
—Certain  circumstances  also,-  such  as  adult  age, 
and  full  living,  determining  to  a  {dilogistic  diathesis, 
seem  to  {nxKtuce  a  greater  number  of  pustules,  and 
vice  versa.  It  is  therefore  probable,  that  an  inflim- 
matory  state  of  the  whole  system,  and  more  particu- 
larly of  the  skin,  gives  occasion  to  a  greater  number  of 
pustules  -f  and  the  causes  of  this  may  produce  most  of 
the  other  circumstances  of  the  confluent  smallpox,  such 
as  the  time  of  ouption,  the  continuance  of  the  fever, 
the  efiiision  of  a  lunre  putrescent  matter,  and  less  fit 
to  be  converted  into  pas,  together  with  the  ibnn  and 
other  circumstances  of  the  pustules. 

Prognosis.  The  more  exactly  the  disease  retains 
the  form  of  the  distinct  kind,  it  is  the  safer;  and  the 
more  completely  the  disease  takes  the  form  of  the 
cmifluent  kind,  it  is  the  more  dangerous.  It  is  only 
when  the  distinct  kind  shows  a  great  number  of  pu- 
stules on  the  face,  or  otherwise  by  fever  or  putres- 
cency, approaching  to  the  circumstances  of  the  con- 
fluent, that  the  distincLiwind  is  attended  with  any  dan- 
ger. 

In  the  confluent  kind  the  danger  is  always  very  ' 
considerable ;  and  the  more  vitdent  and  permanent 
the  fever  is,  the  greater  the  danger ;  and  specially 
in  proportion  to  the  increase  of  the  symptoms  of  pu- 
trescency. IVhen  the  putrid  disposition  is  very  ^reat, 
the  duease  sometimes  proves  fatal  befmre  the  eighth 
day  }  but  in  most  cases  death  happens  on  the  eleventh, 
and  sometimes  not  till  the  fourteenth  or  seventeenth 
day. 

Though  the  smallpox  may  not  prove  immediately 
fatal,  the  more  violent  kinds  are  often  followed  by  a 
morbid  state  of  the  body,  sometimes  of  very  dan- 
serous  event.  These  consequences,  according  to  Dr 
CuUen,  may  be  imputed  sometimes  to  an  acrid  matter 
produ«d  by  the  preccdii^  disease,  and  deposited  10  , 
diflS»«nt  parts  }  and  sometimes  to  an  inflammatory  dia- 
thesis produced  and  ^tennined  to  particular  parts  of 
the  body. 

Since  the  introduction  of  smallpox  into  Eu  rope,  there 
is  perhaps  no  disease  which  has  produced  a  greater  num- 
ber of  deaths.  But,  fbttunately,  a  discovery  is  now  made, 
by  which  there  is  reason  to  hope  that  this  loathsome  dis- 
ease may  be  altogether  exterminated ;  its  prevention, 
viz.  by  the  inoculation  of  the  vaccine  or  cowpox. 

This  most  important  discovery  we  owe  to  the  suc- 
cessful exertions  of  Dr  Edward  Jenner  j  to  whom,  for 
these  exertions,  repeated  rewards  ha^-e  been  voted  by 
tlie  British  legislature,  but  who  unquestionably  enjoys 
a  much  higher  reward  in  the  satb&ction  of  having  con- 
ferred an  inestimable  blessing  on  the  humaa  spe- 
cies. 

Tt  Yv 
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For  an  Meouat  of  dw  juonas  of  this  diBcoveiy,  we 
must  teferourmnlen  taDr  Jeniier*8  pabUcatioii.  Hera 
ire  sbatll  only  observe,  tfa&t  it  bad  tong  beeo  remurked 
in  some  puts  of  England,  porticolariy  in  the  neigh- 
bourhood of  Berkley,  where  Dr  Jenner  resided,  that 
com  were  liable  to  ft  pustular  disease  on  tlieir  adders, 
somewhat  resembling  smallpox  \  that  this  disease  was 
communicated  by  t»Dtact  to  the  iingers  of  those  em- 
ployed  in  milking  the  cows  ^  and,  unallj,  that  those 
thus  infected  with  cowpox,  were  completely  protected 
against  the  contagion  of  smallpox. 

Founding  on  these  observations,  I>r  Jenner  ascertain- 
ed hy  experiment,  that  the  inoculation  of  vaccine  mat- 
ter WM  an  infallible  preventive  of  smallpox  >  and  that 
Ibis  vaccine  matter  had  equal  power  in  ^venting  va> 
riola  when  tnuufexeed  from  one  fanonn  subject  to  an- 
other, as  when  efataitted  immediately  from  the  cow. 
It  is  not  therefore  wonderful  that  this  practice  of  vac- 
cine inoculatian  riioald  soon  have  become  general, 
both  in  Britain  and  in  every  quarter  oS  the  ^vorld. 
Nor  it)  it  perhaps  sorprisii^,  that  it  should  have  been 
violently  t^poeed  by  ignorant  and  obstinate  men. 
licnce  aomerous  puUioations  have  iate  appeared 
helfc  for  and  agnuwt  du^«ctioe.  Many  mistokes  havo 
undoubtedly  been  coauuittcd  hy  igaonuKse  and  inatten* 
tnu  i  and  thus  the  preventive  has  been  supposed  to 
For  the  best  accoanC  both  of  the  method  of  per- 
loEtning  tke  <^etation,  of  conveying  tho  va(»Hie  mat- 
ter from  onej^ace  to  another,  and  in  the  tests  of  con- 
stitutional amotion  in  those  cases  in  which  the  inflam- 
nation  is  slight,  and  in  whidi  no  fever  is  perceptible, 
we  may  refer  oar  readers  to  a  treatise  published  at  £- 
dinburgh  in  1802,  by  Mr  Jantes  Bryce,  entitled  ^nc* 
tical  Observations  on  the  Inoculation  of  Cowpox. 

Of  the  efficacy  of  vaccine  inocidation  as  a  preventive 
•f  saiaUpox,  few  candid  men  will  entertain  any  doubt, 
ader  the  foUowiiw  report  on  vaccination,  mxa  the 
Royal  Colleve  of  niysicians  in  London,  ordered  .to  he 
printed  on  8di  of  July  1807,  hy  ikta  British  parlia- 
ment. 

BEFORT,  &c. 

The  Royal  College  of  Physicians  of  London,  hav- 
ing received  his  majesty^s  oonunands  in  compliance 
wit]}  an  address  from  the  hoose  of  commons,  "  to  in- 
quire into  tht  state  of  vaccine  inocolation  in  the  united 
kingdoM,  to  xeport  their  opinion  and  observations  up- 
m  that  practice,  npon  the  evidence  wliich  has  been 
adduced  in  its  sof^Mnit,  and  upon  the  oanses  which  have 
hitherto  retarded  its  geneml  adoption  j— have  applied 
themselves  diligently  to  the  business  referred  tO  them. 

Deeply  im]ffessed  with  the  iffipertaoce  of  an  in- 
quiry wluch  eqmdly  iuvoivee  the  Hvies  of  indivMnds, 
and  the  pnUic  ^ospnity,  tbey  have  made  every  exep* 
tion  to  investigate  the  snhject  fidly  and  impartially.  In 
aid  «f  the  knowledge  and  experience  of  the  memben 
of  their  own  body,  they  have  applied  separately  to  eaxHi 
«f  the  licentiates  of  the  college }  they  have  correspond- 
ed with  the  colleges  .of  pfaysicians  of  Dublin  and  Edin- 
burgh }  with  the  colleges  of  sui^eons  of  Inonden,  £dm- 
hurgh,  and  Di^lin  j  they  have  called  apon  the  socie- 
ties established  for  vaccination,  for  mi  account  of  their 
practiiDe,  to  what  extent  it  has  been  carried  on,  imd 
what  has  been  the  result  of  their  ejcpexieoce }  and  Aey 
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have,  by  paUic  notice,  invited  individuals  to  coniri-  VaiMi 
bnte  whatever  information  they  had  aevenlly  collected.  <— "v"" 
Tbey  have  in  conse^nence  bom  fumisbed  with  a  mass 
of  evidence  communicated  with  the  greatest  readiness 
and  candour,  whidi  enables  them  to.speak  with  confi- 
dence upon  all  the  principal  points  referred  to  theu. 

I.  During  eight  years  which  have  elapeed  since  Dr 
Jenner  made  his  discovery  public,  the  progress  of  vac- 
cination has  been  rapid,  not  only  in  all  parts  of  the 
united  kingdom,  but  in  every  quarter  of  the  civilized 
world.  In  the  British  islands  some  hundred  thousands 
have  been  vaccinated,  in  oor  possessions  in  tbe  East  In- 
dies upwards  of  800,000,  and  among  the  nations  of 
Europe  the  practice  has  become  genera).  Professioaal 
men  have  submitted  it  to  &inst  trials,  and  the  pub- 
lic have,  for  the  most  part,  received  it  mthoot  preju- 
dice. A  few  indeed  have  stood  fiirth  the  adversaries 
of  vaccination,  on  the  same  grounds  as  their  predeces- 
sors who  opposed  the  inoculation  for  the  smallpox, 
falsely  led  by  hypothetical  reasoning  in  the  investiga- 
tion of  a  subject  which  must  be  supported,  or  rejected, 
upon  facta  ami  observation  only.  With  these  few  ex- 
ceptions, the  testimcmy  in  favour  of  vaccinatien  has 
been  most  strong  and  satisfactory,  and  the  practice  of  , 
it,  though  it  has  received  a  check  in  Bone  quarters,  ap- 
pears still  to  be  npon  the  increase  in  most  parts  of  the 
united  ki^dom. 

II,  Tbe  colle^  of  physicians,  in  giving  their  obser- 
vations and  opinions  on  the  practice  »  vaconation,  think 
it  right  to  premise,  that  tbey  advance  nothing  but 
what  is  supported  by  the  multiplied  and  unequivocal 
e%'idence  which  has  been  brought  before  them,  and 
tliey  have  not  considered  any  facts  as  proved  but  what 
have  been  stated  from  actual  observation. 

Vaccination  appears  to  be  in  general  perfectly  safe: 
tbe  instances  to  tlie  contrai^  being  extremely  rare. 
The  disease  excited  by  it  is  slight,  and  seldom  prevents 
those  under  it  from  following  their  (»-dinary  occupa- 
tions. It  has  been  cmnmunicated  with  safety  to  pre^ 
naat  women,  to  children  during  dentition,  and  in  tfaetr 
cariiest  infancy  j  in  all  which  respects  it  possesses  mate- 
rial advantages  over  inoculation  £n  the  smallpox ; 
which  thou^  imductive  of  «  disease  generally  mild, 
yet  sometimes  occasions  aUnning  symptoms,  and  is  in  a 
few  cases  &tal. 

The  security  derived  from  vaccination  against  the 
saiallpox,  if  not  absolutely  perfect,  is  as  neatly  so  as 
can  perhaps  be  expected  from  any  homan  discovery} 
for  amongst  several  hundred  thousand  cases,  with  the 
results  of  v^ich  tbe  college  have  been  made  acquaint- 
ed,  the  number  of  alleged  failures  has  been  snrprinng- 
ly  small,  so  much  so,  as  to  form  certainly  no  reasonable 
idijectton  to  tbe  general  ad<^ition  of  vaccination  j  fw  it 
appears  that  there  are  not  nearly  so  many  fiulures,  in  a 
^en  number  of  vaccinated  pexftuu,  as  there  are  deAfas 
in  an  equal  number  of  persons  inoculated  for  the  small- 
pox. Nothing  can  more  cleariy  demonstrate  the  supe- 
riority of  vaccination  over  the  inoculation  of  the  small- 
pox, than  this  consideration ;  and  it  is  a  most  import- 
ant fact,  which  has  been  confirmed  in  tbe  course  of 
this  inquiry,  that  in  almost  every  case,  where  the  small- 
pox has  succeeded  Vaccination,  whether  hy  inoculatitm 
or  by  casual  infection,  tbe  disease  has  varied  mudtfrm 
its  ordinary  course  j  it  bameither  been  the  same  in  thn 
violaice,  but  ia  the  dvtatiim  itf  ita  symptoms^'  but  has^ 
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EubUw-  with  v«ry  few  exceptions,  been  irenttrknibljr  mild,  as  if 
IMta.     tbe  smallpML  bad  been  deprived,      tbe  previous  vac- 
'  "■  •  '"'  cine  disease,  <^ all  its  usual  maligmty. 

Hie  testimonies  before  the  college-  of  ^ysicians  are 
very  decided  in  declaring,  that  vaccination  does  less 
mischief  to  the  constitution,  and  less  frequently  givea 
rise  to  other  diieMes,  than  die  smallpox,  otther  asJbnral 
or  inoculated. 

The  allege  feel  themselves  called  upon  to  state  this 
strongly,  because  it  has  been  objeeled  to  vaccinatum, 
that  It  produces  new,  Hoheud^f,  and  monstrons  dis- 
Mses,  Of  such  assertions  no  ^oofs  have  been  jnda- 
ced,  and,  after  diligent  inquiry,  -the  f»tlege  beUevtt 
them  to  have  been  either  the  invastioas  of  designing, 
or  the  mistakes  of  iguorant  men.  In  these  respects 
then,  in  its  roUdnesS)  its  safety,  and  its  oonsequeniiBS, 
tbe  individual  may  look  for  this  peculiar  advantages  of 
vacoDatige.  The  benefits  whifJi  Sow  from  it  to  so- 
ciety arc  infinitely  more  considerable,  it  spreads  no  in- 
fection, and  can  be  communicated  c^y  by  uaculation. 
It  is  from  a  consideration  of  tbe  pemicious  efects  of 
Uw  smallpox,  that  the  real  value  of  vaccinatioa  is  to  be 
estiroatadt  Hie  aatnral  smallpox  has  been  snj^oaed  t» 
destxof  a  sixth  put  of  all  whom  it  attaolu)  and  that 
even  hy  inDailation,  Itiiwe  that  hat  been  gmeral  ui 
parishes  and  towns,  about  one  in  300  haa  usually  died. 
It  is  not  sufficiently  kooarn,  or  not  adverted  to,  that 
nearly  one-tenth,  some  years  more  than  one-tenth  of 
tbe  whole  mortality  in  London,  is  occasioned  by  the 
smallpox  and  however  beneficial  the  inoculatioaof  tbe 
smallpox  may  have  been  to  individuals,  it  appears  to 
have  kept  up  a  constant  source  of  cm^gion,  which  has 
been  the  means  of  increasing  the  number  of  deaths  by 
what  is  called  tbe  natural  disease.  It  cannot  be  doubt- 
ed that  this  mischief  has  been  extended  by  the  inconsi- 
derate manner  in  which  great  numbers  of  persons,  eveft 
since  the  introdnction  uf  vaccination,  are  still  every 
year  inoculated  with  the  smallpox,  and  afterwarda  re* 
quired  to  attend  two  w  three  times  a-week  at  the 
llaces  of  inoculation,  through  every  stage  of  their  ill* 
ness. 

From  this,  then,  the  public  are  to  expect  the  groat 
and  unoontToverled  superiority  of  vaccination,  that  it 
comownicatiBS  no  casual  infection,  and,  while  it  is  a 
protection  to  the  individual,  it  is  not  prejudicial  to  tho 
public. 

m.  The  coU^  of  physicians,  in  repoitiag  theur 
observations  and  opinions  on  the  evidence  adduced  in 
sDppOit  of  wcciBatioB,  facldwouelves  autbiu^sed  testate 
tWt  a  body  of  evideocc  ae  large,  so  teB:iparato,  and  so 
coodsteBt,  was  peAi^  never  h^n  ceUected  upon  u« 
Medical  qoMtion.  A  discovery  so  novel,  and  to  which 
tibeie  was  andung  aa^t^oas  known  n  nnture, 
resting  on  tbe  experimental  observatioaa  of  the  inves- 
tor, was  at  first  received  with  diffidence :  it  was  not, 
however,  difficult  for  others  to  repeat  his  experiments, 
by  which  the  troth  of  his  observations  was  confirmed, 
and  the  doubts  of  the  cautious  were  gradually  dispelled 
by  extensive  experience.  At  the  commencement  of  tbe 
pnetice,  almost  all  that  ware  vaccinated  were  after- 
wards snbmitted  to  the  inoculation  of  the  smallpox } 
nuny  underwent  this  operation  a  second,  and  even  a 
third  time,  and  the  uniform  success  of  these  triab 
quickly  bred  confidence  in  tbe  new  discovery.  But  the 
evidence  of  the  security  derived  firon  vamaawon  i^auut 
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the  snuUlpox  does  not  rest  alone  lapoti  those  who  after-  ^ 
wards  underwent  vartolons  inoculation,  although  a-  ^ 
mooating  to  many  thousands ;  for  it  appears,  from  nu- 
merous observations  communicated  to  the  college,  that 
these  who  have  htvi  vaccinated  are  equally  secure 
against  the  contagitm  of  epidemic  smallpox.  Towns, 
indeed,  and  districts  of  the  conntry  in  which  vaccina- 
tion had  been  ^neral,  have  afterwards  had  the  small- 
pox prevalent  on  all  ndca  of  tbeaa  without  sufln^ng 
nom  the  conti^an.  Tbm  are  also  in  the-  evidence  a 
lew  examjdes  oS  epidemie  sBMllpn  having  been  snp- 
doed  hy  a  general  vaccination.  It  viH  not,  therefore, 
ai^ear  extraordinary  that  many  who  have  communicat- 
ed their  obeervatious  should  state,  that  though  at  first 
they  thought  nnfavour^y  ef  the  practice,  experience 
had  now  removed  all  their  donhts. 

It  has  been  already  mentiened,  dial  the  evidenee  is 
not  universally  favourable,  although  it  is  in  tca/tk  near- 
^  so,  for  thrae  arc  a  frv  who  catcrtain  aentimcmts  dif- 
rering  widely  &om  these  of  the  gteat  majori^  of  their 
brethren.  The  eellege,  therefore,  deemed  it  their  du- 
ty, in  a  particular  manner,  to  mqaire  upon  what 
grannda  and  evidence  the  o^pesera  of  vacoBnatioB  lesled 
their  o^niona.  From  person^  examination,  as  well  aa 
ficom  tbnr  writnwa,  thi^  endenvonied  to  k»n  the  full 
extent  and  weight  of  thesr  ebjectioaa.  They  found 
them  without  experience  in  vaeciwytion,  n^^wetiiig 
thur  opinions  by  h<;arsay  inlarination  and  fayp^tetical 
reasoning ;  and,  upon  investigating  the  biots  iriiich 
they  advanced,  they  found  them  to  be  either  miaa^tre- 
hended  or  misr^ovacnted  ;  or  that  they  fell  under  the 
deacriptioB  of  cassa  ef  imperfect  smallpox,  hefere  noti- 
ced, and  whioh  the  college  have  endeavonratl  fiuriy  t« 
appreciate. 

The  practice  of  vaccination  is  hot  ef  eight  yearo 
standing,  and  its  premeters,  aa  well  as  ei^onents,  must 
keep  in  mmd,  tkt  apcriod  se  short  is  too  limited  to  aa- 
oertain  every  poi^  or  to  bring  the  art  to  that  pcrfeo* 
tion  of  which  it  nuy  he  c^hk.  The  truth  of  this 
ttsU  readily  ha  admitted  hy  thoao  acquainted  with  the 
histDiy  ef  iaocolalion  lor  the  smallptw.  Vaccination  la 
now,  however,  well  undueteod,  aad  its  charaoter  acou^ 
rately  described.  Some  deviatians  from  tjie  usual  course 
have  oocaaianally  occurred,  whidi  the  author  of  the 
practice  has  called  spurious  oowpox,  by  which  the  pub- 
tie  have  been  misled,  aa  if  there  were  a  true  and  a  false 
cowpox  ;  but  it  appears,  that  nothing  mere  was  meant^ 
than  to  express  irregularity  or  dtffeienoe  from  that  com- 
mon form  and  progress  of  the  vaccine  pnstule  from 
which  its  efficacy  is  in&rred.  These  w^o  perform  vac- 
cination sMfj^t  therefore  to  he  well  instructed,  and 
ahould  have  watched  with  the  greatest  care  1^  regolar 
pngross  of  the  pnstnl^  and  teant  the  most  pi^r  time 
for  taking  the  matter^  There  is  little  doubt  that  some 
of  the  fatJurea  are  to  be  imputed  to  the  inexperience  of 
the  early  vaccinators,  and  it  is  not  unreeaenable  to  ex^ 
poet  that  farther  diservation  will  yet  suggest  many  im- 
provements that  will  reduce  the  nnmbcr  of  anomalous 
eases,  and  furnish  the  means  of  determining.  With  great- 
er preoisioa,  when  the  vaccine  disease  has  been  effec- 
tually received. 

Tbou|^  the  ceUc^  of  physicians  have  confined  them- 
selvta  in  estimatittg  tbe  evidence  to  suth  facts  as  have 
oecnned  in  their  own  oaontry,  because  the  accuracy  of 
then  oould  best  bo  a«cei*aioed,  they  dunlOt  be  insensi- 
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J  .ri  :ntlic.  Vie  to  the  confirmatloa  tbeac  receive  from  the  reports  of 
I'l  tia.    tbe  succesnful  introductioa  of  vaccination,  Dot  onl^  into 

'      /""^  every  part  of  Europe,  but  throughont  the  vast  continents 
ot*  A^ia  and  America, 

I V .  Several  causes  have  had  a  partial  operation  in  re- 
tui'itiiig  tbe  general  adoption  of  vaccination  j  some  writ- 
have  greatly  nndervalued  the  secnritj  it  afibrdi}, 
'n  biie  otliers  have  considered  it  to  be  of  a  temporary  ns- 
tarc  only  i  but  if  any  reliance  is  to  be  placed  on  the 
statements  which  have  been  laid  before  the  college,  its 
power  of  protecttnff  Uw  hvman  body  from  the  small- 
pox, thoa^  not  perfect  indeed,  is  abundantly  sufficient 
to  recommend  it  to  the  prudent  and  dispassionate,  espe- 
cially as  tbe  smallpox,  in  the  few  instances  where  it  has^ 
subsequently  occurred,  has  been  generally  mild  and 
transient.  The  opinion  that  vaccination  affords  but  a 
temporary  security  is  supported  by  no  analogy  in  na- 
ture, nor  by  the  facts  which  have  hitherto  occurred. 
Although  tbe  experience  of  vaccine  inoculation  be  on- 
ly of  a  few  years,  yet  the  same  disease,  contracted  by 
toe  milkers  of  cows  in  some  districts,  has  been  long 
enough  known,  to  ascertain  that,  in  them  at  least,  the 
nnsasceptibility  of  the  smallpox  contagion  does  not  wear 
out  by  time. 

Another  cause,  is  the  charge  ajpunst  vaccination  t)S 
inducing  varioos  newdiseases  «  frightful  and  monstrous 
a^earanoe.  Bepresantations  of  some  of  these  have  been 
euiibited  in  ^nts  in  a  way  to  alarm  tbe  iecUngs  of  pa- 
rents, and  to  infuse  dread  and  apprehension  into  the  minds 
of  tbe  uninformed.  Publications  with  such  representa- 
tions have  been  widely  circulated,  and  though  tbey  origi- 
nate either  in  gross  ignorance,  orwilfulmisrepresentatioa, 

J ret  tbey  have  lessened  the  confidence  of  manjr,  particu- 
arly  of  tbe  lower  classes,  in  vaccination  ^  no  permanent 
efliects,  however,  in  retarding  the  progress  of  vaccina- 
tion, need  be  apivehendcd  irom  such  causes,  for,  as 
soon  as  the  public  diall  view  them  coolly  and  without 
samise,  they  will  excite  contempt,  and  not  fear. 

'  Thou^  the  college  of  physicianB  are  of  opinion  that 
t)i*  progress  of  vaccination  has  been  retarded  in  a  few 
places  by  the  above  caoaes,  yet  they  eoBceive  that  its 
general  adoption  has  been  ^evented  by  causes  &r 
more  powenul,  and  of  a  nature  whi^y  different.  Tbe 
lower  orders  of  society  can  hardly  be  induced  to  adopt 
precautions  against  evils  which  ma^  be  at  a  distance ; 
nor  can  it  be  exacted  from  them,  if  these  precautions 
are  attended  with  expence.  Unless,  therefore,  from 
the  immediate  dread  of  epidemic  smallpox,  neither  vac- 
cination nor  inoculation  appear  at  any  time  to  have 
been  general,  and  when  the  cause  of  terror  has  passed 
by,  tbe  public  have  relapsed  ag»n  into  a  state  of  indif- 
ference and  apathy,  and  the  salutary  practice  has  come 
to  a  BUnd.  It  is  not  easy  to  surest  a  remedy  for  an 
evil  so  deeply  imprinted  in  human  nature.  To  infiRin 
and  instruct  the  pnUic  mind  may  do  much,  and  it  will 
probably  he  found  that  the  progress  of  vaccination  in 
diflferent  parts  of  the  united  kingdom  will  be  in  propor- 
-  tion  to  that  instruction.  Were  encouragement  given  to 
vaccination,  by  offering  it  to  the  poorer  classes  without 
cxpence,  there  is  little  doubt  but  it  would  in  time  su- 
persede the  inoculation  for  the  smallpox,  and  thereby 
various  sources  of  variolous  infection  would  be  cut  off; 
but  till  vaccination  becomes  general,  it  will  be  impos-* 
sible  to  inrevent  the  constant  recurrence  of  the  natural 
smallpox  by  means  of  those  who  arc  inoculated,  except 
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it  should  appear  proper  to  the  legislature  to  adopt,  in  yari(da. 
its  wisdom,  some  measure  by  which  those  who  still, y  - 
from  terror  or  prejudice,  prefer  the  smallpox  to  tbe 
vaccine  disease,  may,  in  thus  consulting  the  gratifica- 
tion of  their  own  feelings,  be  prevented  from  doing  mis- 
chief to  their  neighbours. 

From  the  whole  of  the  above  considerations,  tbe  col- 
lege of  physicians  feel  it  their  duty  strongly  to  recom- 
mend tbe  practice  of  vaccinM:ion.  Tbey  have  been 
led  to  this  conclusion  by  no  preconceived  o^nion,  but  - 
by  tbe  most  unbiassed  judgment,  formed  from  an  irre- 
sistible weight  of  evidence  which  has  been  laid  befeie 
Uiem.  For  irhcn  the  number,  the  respectability,  the 
disintereatedness,  and  the  extensive  ncperience  of  its  ad- 
vocates, is  compared  with  the  feeble  and  imperfect  tes- 
timonies of  its  few  opposers ;  and  when  it  is  considered 
tiiat  many,  who  were  once  adverse  to  vaccination,  have 
been  convinced  by  further  trials,  and  are  now  to  be 
ranked  among  its  warmest  supporters,  the  truth  seems 
to  be  established  as  firmly  as  the  nature  of  such  a  ques- 
titm  admits ;  so  that  the  college  of  physicians  conceive 
that  the  public  may  reasonably  look  forward  with  some 
degree  of  hope  to  the  time  when  all  O]yos»tion  shall 
cease,  and  the  general  concurrence  of  mankind  shall  at 
length  be  able  to  pnt  an  end  to  tbe  mvi^es  at  least,  if 
not  to  the  existence,  of  the  sm^lpox. 

LUCAS  PEPyS,  Presidint. 

Roysl  College  of  Ph^ciant,  7 
lotfa  of  Apiil,  1S07.  y 

Ja.  Hervet,  Register, 

APPENDIX. 

N"  i: 

To  the  Royal  College  of  Physicians  of  London. 

Gentlemen, 

-  I  un  ordered  bv  the  King  and  Qneen*8  College  of 
I^ysicians,  in  Irebuid,  to  thtmk  the  Bo;^  College  of 
Physicians  of  London  for  the  commnnicatkm  tbey  have 
Iwd  the  bonoor  to  receive  from  them,  of  certain  [ovpo- 
utions  reUtive  to  vaccination,  whereon  his  majesty  has 
been  pleased  to  direct  an  enquiry  to  b^  instituted,  and 
in  the  prosecution  of  which,  the  co-operation  of  the 
college  in  Ireland  is  request^. 

And  I  am  directed  to  acquaint  you,  that  the  said 
colle^  having  referred  tbe  inve8tis|ationB  of  these  pn^ 
positions  to  a  committee,  have  received  from  them  a  re- 
port, of  which  the  inclosed  is  a  copy }  and  that  they 
desire  the  same  may  be  considered  as  containing  their 
opinion  upon  the  subject. 

I  have  the  honour  to  be. 

Gentlemen, 

Your  most  obedient  humble  servant. 

By  order  of  the  Kingand  Hugh  Fekguson, 

Queen*8  College  of  Phy-  RegUter, 
sicians  in  Ireland. 

Dublin,  11th  Nov.  1806. 

"  The  practice  of  raccination  wa|  introduced  into 
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Exanthe-  tkU  city  about  tbe  begiiming  of  the  year  i8oi,and  Bp- 
matm.     p^an  to  bave  made  inconsidieTable  progress  at  Brst.  A 
"     ■*  rarity  of  cause*  operated  to  retard  its  general  adoption, 
■OMKint  which  the  novelty  of  the  practice,  and  the  ex- 
traor&iary  efiects  attributed  to  vaccinatioD,  would  ua^ 
tttrally  Uke  the  tead. 

*'  Varioloui  inoculation  had  been  long,  almost  exclu- 
siyety,  in  the  bands  of  a  particular  branch  of  the  pro- 
fession, whose  prejudices  and  interests  were  strongly  op- 
posed to  the  new  practice }  and  by  their  being  the  usual 
medical  attendants  in  families,  and  fsspeclatly  employed 
in  the  diseases  of  children,  their  opioions  bad  greater 
effect  upon  the  minds  of  parents.  The  smallpox  is  ren- 
dered a  much  less  formidable  disease  in  this  country  by 
the  fireqnency  of  iDOCulation  for  it,  Uan  it  is  in  other 
parts  of  his  majesty's  domiuions,  where  pr^udioeft 
apunst  inoculation  have  prevailed  j  hence  parents,  aot 
OBii^nrally,  objected  to  Uie  intraducttoo  of  a  new  dis-> 
e»e,  rather  than  not  recur  to  that,  with  the  mildness 
and  safe^  of  which  they  were  welt  acquainted. 

In  the  beginninff  of  the  year  1804,  the  cowpox  Or 
stitution  was  establisned  under  the  patronage  of  the  earl 
of  Hardwiclce,  and  it  is  from  this  period  that  we  may 
date  the  general  introduction  of  vaccination  into  this 
city,  and  tbrougfaout  all  ^ts  of  Ireland. 

*'  The  success  of  the  institution,  in  forwarding  the 
new  practice,  is  to  be  attributed  in  a  great  measure  to 
the  respectability  of  the  gentlemen  who  superintended 
it,  and  to  the  diligence,  zeal,  and  attention  of  Dr  La- 
hiitf  their  secretary  and  inocolator.  In  order  to  shew 
the  progress  vriiicb  has  been  made  in  extending  vacci- 
nadon,  your  committee  refer  to  the  reports  of  the  Cowpox 
Institution  for  the  last  two  years,  and  to  extracts  mm 
their  register  for  the  present  year. 


Pattents 
laocuJaUd. 

Packets  issued 
to  Practition- 
ers in  general. 

Packets  to 

Army 
Surgeons. 

1804 

776 

236 

180J 

103a 

X124 

178 

I80S 

»3.40 

220 

Total 

2966 

3240 

<S34 

"  In  the  above  statement,  the  numbers  are  avnuged 
to  the  end  of  the  present  year,  oU  the  supposition  of  pa- 
tients resorting  to  the  institution  as  usual.  The  corre- 
spondence of  the  institution  appears  to  be  very  general 
tbroogbont  every  part  of  Ireland,  and  by  the  accounts 
received,  aS'Well  from  medical  practitioners  as  others, 
the  success  of  vaccination  seems  to  be  uniform  and  ef- 
fectual. At  the  present  period,  in  the  o|union  of  your 
committee,  there  are  few  individuals  in  any  branch  of 
the  profession,  who  oppose  the  practice  of  vaccination 
in  this  part  of  his  majesty's  dominims. 

**  It  is  the  o^nion  of  ^ronr  comnittec,  that  the  prac- 
tice of  cowpox  inoculation  is  safe,  and  that  it  fully 
answers  all  the  purposes  Uiat  have  been  intended  by  its 
introduction.  At  the  same  time,  your  committee  is 
wUUng  to  allow  that  doubtful  cases  have  been  reported 
to  them  as  having  occurred,  of  persons  suffering  from 
Mullpox,  who  have  been  previously  vaccinated.  Upon 
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minute  investigation,  however,  it  has  been  found,  that  Variola, 
these  supposed  instances  originated  generally  in  error, '  m  '  ' 
mibrepresentation,  or  the  difficulty  of  discriminating 
between  smallpox  and  other  eruptions,  no  case  having 
come  to  the  knowledge  of  your  committee,  duly  authen- 
ticated by  respectable  and  competent  judges,  of  genuine 
iroallpox  succeeding  the  r^ular  vaccine  disease. 

llie  practice  of  vaccmation  becomes  every  day 
mwe  extended ;  and,  when  it  is  considered  that  the 
period  at  which  it  came  into  general  use  in  Ireland  is  to 
be  reckoned  from  so  late  a  date,  your  committee  h  of 
opinion,  that  it  has  made  already  as  rapid  a  prt^r^s  as 
could  he  expected. 

(Signed),     "  James  Cleghorm. 

"  Daniel  Mijxs. 
"  Hugh  Ferguson." 

N°  II. 

Physiciam  Half,  Edin&urgh  26th  Noi\  1806. 

Gentlemen, 

THE  Royal  College  of  Physicians  of  Edinburgh  bave 
but  little  opportunity  themselves  of  making  observations 
on  vaccination,  as  that  practice  is  entirely  conducted 
by  surgeon  apothecaries,  and  other  medical  practitioners 
not  of  their  college,  and  as  the  effects  produced  by  it 
are  so  inconsiderable  and  slight,  that' the  aid  of  a  phy- 
sician is  never  required. 

The  CoUege  know  that  in  Edinburgh  it  is  universal- 
ly^ approved  of  by  the  proftasion,  and  by  the  hiriier  and 
middle  ranks  of  the  community  >  and  that  it  has  been 
much  more  generally  adopted  hf  the  lower  orders  of 
the  people  dian  ever  the  Inoculatioa  fir  sm^lpu 
was,  and  they  believe  the  same  to  ohtam  all  over  Scot- 
land. 

With  regard  to  any  causes  which  have  hitherto  pre- 
vented its  general  jdoption,  tbey  are  acquainted  with 
none  except  the  negligence  or  i^mraoce  of  parents 
amoog,  the  comnum  people,  or  their  mistaken  ideas  of 
the  impro^iety  or  criminality  «f  bein^  accessary  to  the 
production  of  any  disease  anung  their  children,  at  the 
difficulty  or  impossibility,  in  some  of  onr  country  di- 
stricts, of  procuring  vaccine  matter,  or  a  person 
to  inoculate. 

The  evidence  10  favour  of  vncdnntien  appeared  to 
the  Royal  College  of  Pbysiciaw  of  Edinburgh  so  strong 
and  deasive,  that  in  May  last,  tbey  spontaneously  and 
nnanimonsly  elected  Dr  Jenner  an  honorary  fellow  of 
their  college  }— a  mark  of  distinction  wbich  they  very 
rarely  conier,  and  which  they  confine  almost  exclusively 
to  foreign  physicians  of  the  first  eminence. 

They  did  this  with  a  view  to  publish  their  opinion 
with  regard  to  vaccinatiim,  and  in  testimony  of  their 
conviction  of  the  immense  beneGts  which  have  been, 
and  which  will  in  future  he  derived  to  the  worid,  from 
inoculation  for  the  cowpox,  and  as  a  mark  of  their 
sense  of  Dr  Jenner's  very  great  merits  and  ability  in 
introducing  and  promoting  Uiit  invaluable  ^ctice. 
I  have  the  honour  lo  he, 
Gentlemen, 

Your  most  obedient  humble  servant, 
Th.  Spehs,  C.  R.  M.  Ed.  Pr, 
To  the  Royal  College  of 
Physicians  of  London. 
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At  a  special  court  of  anuUnts  of  the  Bojal 
College  of  Sur^eonOt  convened  hj  order  of 
the  Master,  and  bolden  at  the  College  oa 
Tuesday  the  17th  day  of  March  1807  ; 

Mr  Governor  Lucas  in  the  chair  : 

Mr  Loag»  »  ^airman  of  the  hoard  <^  cofaton,  te- 
ported,  that  the  board  are  wm  ready  to  deliver  their 
leMTt  on  Uie  snbjeet  of  vacoinatioa. 

It  was  then  moved,  aecoaded,  and  resolved,  that  • 
repcfft  from  tibe  board  of  curators,  on  the  sabiect^  vae- 
cination,  which  was  referred  to  dieir  consideratiGn  by 
the  court  of  assisUnts,  on  the  aist  day  of  November 
last,  be  now  received. 

Mr  Long  then  delivered  to  Mr  Governor  Lucas 
(presidin?  in  the  abseace  of  the  master)  a  report  from 
tbe  boartTof  curators. 

It  was  then  moved,  seconded,  and  resolved,  that  tbe 
report,  delivered  by  Mr  Long,  be  now  read }  and  it 
was  read  accordingly,  and  is  as  follows. 

To  the  CoDft  of  Aieistants  of  the  Royal  College  of  Sm> 
geons  in  London. 

THE  report  of  the  Board  of  Cvrators,  on  the 
eobject  of  vaccination,  referred  to  them  }rj 
the  court,  on  the  2i8t  day  1^  Nevembor 
1806 ;  made  to  the  court  on  the  17th  of 
March  1807. 

The  court  of  assistants  having  received  a  letter  from 
the  Royal  College  of  Physicians  of  London,  addressed 
to  this  college,  stating,  that  his  majesty  had  been  gra- 
ciously pleased,  in  compliance  with  an  address  from  the 
-bonoorable  House  of  Commons,  to  direct  his  Royal 
Gdlege  of  Physicians  of  London  to  enquire  into  the 
state  of  vaceinatiai  in  the  united  kingdom,  to  report 
Ibeir  obsonratioos  and  opinion  upon  that  practice,  upon 
the  evidence  adduced  in  its  support,  and  upon  the  causes 
which  have  hitherto  retarded  its  general  adoption ;  that 
the  college  were  then  engaged  in  the  investigation  of 
the  several  propositions  tibus  referred  to  them,  and  re- 
questing this  college  to  co-operate  and  communicate 
with  them,  in  nnler  that  tbe  report  thereupon  might 
be  made  as  complete  as  possible. 

And  havii^,  on  the  21st  day  of  November  last,  re- 
ferred SQch  letter  to  the  consideration  of  tbe  board  of 
cnrators,  urith  authority  to  take  such  steps  respecting 
the  cMitoits  thereof  as  they  should  jud^  proper,  and 
report  their  proceedings  thereon,  from  time  to  time,  to 
die  court ;  tlie  board  ^rooecded  with  all  possible  dis- 
patch to  tbe  oottsideratioo  of  the  subject. 

Tbe  board  being  of  opinion,  that  it  would  be  proper 
to  address  circular  latten  to  the  members  of  this  col- 
le^,  with  a  view  of  collecting  evidence,  they  sub' 
mitted  to  the  consideration  of  the  court,  bolden  on  the 
X5tb  day  of  December  last,  tbe  drafts  of  such  letter 
as  appeared  to  them  best  calculated  to  answer  that  end; 
and  the  same  having  been  approved  by  the  court,  tliey 
caused  cows  thereof  to  be  sent  to  all  the  members 
•f  the  cmlege  in  the  united  kingdom,  whose  resi- 
dence conid  be  ascertained,  m  the  following  form } 
vix. 


"  Sir,  Variola. 
**  The  fioyal  College  »f  Surgeons  being  desurou  '  i 
to  eoH^erate  widi  the  Boyal  College  of  Phjwians  of 
Lwadon,  in  obtaining  infermation  respecting  vaccination, 
submit  to  you  the  following  questions,  to  which  the  fa- 
vour of  yonr  answer  is  requested. 

•*  By  order  of  the  Court  of  Assistants, 
Oket  Belfour,  SecreimtjJ" 
Liaedn*s-lBn-Fie)&,  « 
Dec  15. 1806. 

**  ist.  How  many  penoni  have  you  vaccinated  ? 

**  2d,  Have  amr  of  yonr  patients  bad  the  smallpmi 
after  vaednation  r  In  the  case  of  every  snch  oeetvrencei 
at  what  period  was  the  vaccine  matter  taken  frooi  tbe 
wside  ?  How  was  it  preserved  ?  How  long  before  it 
was  inserted  ?  What  was  the  appearance  of  the  inflam- 
mation? And  what  tbe  interval  between  vaccinatiott 
and  the  vari<dou8  eruption  ? 

"  3d,  Have  any  bad  efiects  occoned  in  yonr  expe- 
rience in  conseqaence  of  taeeination  ?  And  if  ao^  what 
were  they  ? 

"  4th,  Is  the  practice  of  vaccination  inereaang  or 
decreasing  in  yonr  neighbonihood  ?  If  decreattag,.  to 
what  cause  do  you  impute  it  ?** 

To  ^uclr  letters  the  board  have  received  426  an- 
swers :  and  the  following  arc  the  results  of  their  invest 
tigatioQ : 

Tbe  number  of  persons,  stated  in  such  letters  to  have 
been  vaccinated,  is  164,381. 

Tie  number  of  cases  in  which  smallpox  had  followed 
vaccination  is  56. 

The  board  tmnk  it  jpn^er  to  remark  under  thiahead, 
that,  in  the  enumeration  of  cases  in  which  smallpox  has 
succeeded  vaccination,  they  have  included  none  but 
those  in  which  the  subject  was  vaccinated  by  tbe  sur- 
geon  reporting  the  facts. 

The  bad  consequeaccs  which  have  arisen  from  vacci- 
nation are,  eruptions  of  the  skin  in  66  cases,  and  in- 
flammation of  Uie  arm  in  24  instances,  of  which  three 
proved  fatal. 

Vaccination,  in  the  greater  number  of  counties  from 
which  reports  have  been  received,  appears  to  be  increas- 
ii^ }  it  may  be  prefer,  however,  to  remark,  that,  in 
the  metropolis,  it  is  on  the  decrease. 

The  pnnciiMkl  reasons  assigned  for  the  decrease  are, 

Imperfect  vaccination. 
Instances  of  smallpox  after  vaccination. 
Supposed  bad  consequences. 
■  Publications  against  the  practice. 

Popular  prejudices. 

Apd  such  report  having  been  considered,  it  was 
moved,  secmded,  and 

Resolved,  That  tbe  report  now  read  be  adopted  by 
this  court,  as  tbe  answer  of  the  court  to  the  letter  of 
the  Ro^  College  of  Pbysicianst  of  the  23d  day  of  Oc-. 
tobar  last,  im  the  subject  of  vaccinatiwi. 

Resolved,  That  a  co^  of  these  minutes  and  nsolu-- 
tions,  signed  by  Mr  Governor  Lueas  (presidiog  at  tht» 
court  in  the  presence  of  the  master)  be  transmitted  by 
the  secretary  to  the  register  of  the  Royal  College  of 
Fhysiciaas. 

(S^foed)         \Vu.  Lucas.. 

IV. 
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of  Fbyuciaos  in  Loudon,  relative  to  the  presciiit  state  of  V«riDla. 
IV.  vaccination  in  this  part  of  the  united  kiagdon ;  and  to  '-^v— * 

Atate,  that  the  College  of  Surgeftns  viU  oe  highly  gra- 
tified by  more  frequent  opportunitieK  of  coirespon&i^ 
with  the  English  College  4f  Pbysiciaiu  on  any  subject 
which  may  conduce  to  the  advaBOeiiieiit  of  science,  and 
the  mlfare  of  the  public. 

I  have  the  booow  to  be, 
Sir, 

Your  most  obedient  huraUe  Mrvmnt, 

James  HEMTUoav,  Secr^arif. 


Sir,  Edinburgh,  AiarcA  3.  1807. 

I  mentioned  is  my  former  letter,  that  I  would  take 
the  earliest  opportunity  of  laying  before  the  Royal 
College  of  Surgeons  of  Edinbuigh,  the  communica^■ 
tiMi  with  which  the  Royal  CoU^  of  I^ysicians  of 
London  had  honoured  them,  on  the  z$d  of  October 
last: 

I  am  now  directed  by  the  Boyal  College  to  tend  Uw 
lUlowiog  answer  on  that  important  subject. 

The  practice  of  vaccine  inoculation,  both  in  private, 
mnd  at  the  vaccine  institution  established  here  in  1801, 
is  increasing  so  rapidly,  that  lot  two  or  three  years  post, 
the  smallpox  has  been  reckoned  rather  a  rare  occurrence, 
even  among  the  lower  orders  of  the  inhiUutants  of  tliis 
city,  unless  in  some  particular  quarters  about  twelve 
months  aeo  i  aud,  among  the  higher  ranks  of  the  inha- 
bitants, the  disease  is  unknown. 

The  members  of  the  Royid  College  of  Surgeons  have 
mndi  pleasure  in  reporting,  that,  as  £v  as  Umr  expeia- 
enee  goes,  they  have  no  doubt  of  the  permanoit  securi- 
ty against  the  smallpox  which  is  produced  by  the  con- 
stitutioaal' affection  of  the  cowpox  ;  and  diat  such 
has  hitherto  been  their  encoess  in  vaccination,  as  dso 
to  gain  for  it  the  confidence  of  the  public,  insomuch 
that  they  iiave  not  been  required,  for  staae  years, 
past,  to  inoculate  any  pmon  with  smallpox  who  had 
not  previoasly  undergone  tlw  inoculation  with  die  cow- 
pox. 

The  memhefs  of  the  Royal  C<dlege  have  met  with 
no  occurrence  in  their  practice  of  cowpox  inocutatioo, 
which  could  operate  in  their  minds  to  its  disadvantage ; 
and  they  beg  leave  particularly  to  aotice,  that  they 
have  seen  no  instance  of  obstinate  en^tioas,  or  of  new 
and  dangenms  discaies,  yrhidk  they  could  attribute  to 
the  introduction  among  mankind  of  this  mild  preventive 
of  smallpox.  The  Royal  College  of  Surgeons  know 
of  no  tenses  which  have  hitherto  retarded  the  adop* 
tion  of  vaccine  inoculation  here  'j  on  the  contrary,  the 
practice  has  become  general  within  this  city }  and 
from  many  thousand  packets  of  vaccine  matter  having 
been  sent  by  the  men^icrs  of  the  Royal  College,  and 
the  vacdoe  iastitntion  here,  to  all  puts  of  the  country, 
tlie  Royal  College  have  reastm  to  believe  tliat  the  prac- 
tice has  been  as  generally  adopted  throughout  this  part 
of  the  united  kingdom  as  could  have  been  expected 
from  the  distance  of  some  parts  of  the  country  from 
fnpKt  meiacsl  assistaaoe,  and  other  mremnstaMcs  of 
that  nature. 

I  have  the  honov  to  be, 

Sir. 

Yonr  most  obedient  servant, 

Wh.  FaR41UHARSOK^ 

President  of  the  Royal  College  and  Incorpo- 
ration of  Surgemis  of  £mnbui;gh. 

N<»  V. 

Baijfal  CoU^  of  Sm^nmt  in  irdbnrf. 
Sir,  iMdw,  JPi^ara  ^th,  1807^ 

I  uu  directed  to  transmit  to  yoa  the  indoeed  n^nt 
«f  a  committee  of  the  College  of  Snrgeona  in  Iielmd, 
to  whom  was  refeixed  %  letter  from  the  Rvfal  Coikge 


.  At  a  meeting  of  the  Royal  College  of  Surgeons 
in  Ireland,  holden  at  their  Theatre,  on  Tues- 
day the  13th  day  of  January  1807. 

Francis  M*Evot,  Esti.  Prendent^ 

Mr  Johnson  reported  from  the  committee,  to  whM 
was  referred  a  letter  from  the  College  of  Physicians^ 
I^ondon,  relative  to  the  present  state  of  vaccination  in 
the  united  kingdom,  &c.  &g.  that  they  met,  and  came 
to  the  following  resolutions : 

That  it  a^ears  to  Uiw  committee.  That  inocuktion 
with  vaccine  infection  is  now  very  generally  adopted.: 
b^  the  surgical  practitioners  in  this  part  <tf  the  united 
kingdom,  as  a  prevMtive  of  smallpox. 

That  it  appeus  to  this  cemmiUee,  that  from  the 
25tb  day  of  March  1800  to  the  25th  of  November 
1806,  11,504  persons  have  been  inocuUted  with  vac- 
cine infection  at  the  dispensary  for  in&nt  poor,  and 
2831  at  the  cowpox  institution,  making  a  total  of 
14,335,  exclusive  of  the  number  inoculated  at  hospi- 
tals and  other  places,  where  no  registry  is  made  and 
preserved. 

That  it  is  the  <^nion  of  this  conmittee,  that  the- 
cowpox  has  been  found  to  be  a  imld  disease,  and  rarely 
attended  with  danger,  or  any  alarming  symptom,  and 
that  the  few  cases  of  smallpox  ii4itcli  have  occurred  in. 
this  coimtry,  after  supposed  vaccination,  have  been  sa- 
tisfactorily jwuved  to  have  arisen  from  accidental  cir- 
cumstances, and  cannot  be  attributed  to  the  want  of ' 
efficacy  in  the  genuine  vaccine  infectioe  ai  a  preventive 
of  smallpox. 

That  it  is  the  opinion  of  this  committee,  that  the- 
causes  which  have  hitherto  retarded  the  more  general' 
adoption  of  nccioatioo  in  Ireland,  have,  in  a  great 
measure,  proceeded  from  the  prejudices  of  the  lower - 
classes  of  the  people,  and  tlM  interest  of  some  irregular  * 
practitiooen. 

To  wUcfa  iKport  the  College  agreed. 

Extraot  from  the  minutes, 

James  Uknthorn,  Sfcretay, . 


After  this  report,  we  caunot  help  thinking  that  the 
British  legislature  would  be  fully  warranted  for  passii^ 
an  act  probibitbg  the  inoculation  of  smallpox  under 
very  severe  penaltiea,  and  ordwing  all  those  who  may 
be  subjected  to  smallpox  by  accidental  contagion  to  be 
confined  to  lazarettos,  or  at  least  to  their  om  houaei^ 
under  a  pn^er  guard,  to  |n«vent  the  communicatiM  of 
infection,  till  tMir  com^te  recoveiy.  By  satk  an 
act,  there  is  good  ground  to  heUeve,  that  the  loathione 
and  dangerow  disMse  of  smallpaz  would  in  » few  years 
be  exterminated  in  Britain,. 

But. 
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Kxantlic-     &ut  althougl)  proviileuce  has  tlius  fumisbed  mankind 
"ata.    with  an  easy  mode  of  preserving  iheir  oflfspriog  from 
'       die  danger  of  smallpox,  bv  tlie  InocuUtifU  of  the  cow- 
pox  at  WQ  early  period  of  life,  yet  not  a.  few  deaths 
from  the  uatural  8iiiall-pa<c  have  occurred  in  Britain  even 
during  the  course  of  the  present  year* 

^Vlien  the  preventive  has  not  been  duly  emjdoyed, 
af^er  the  coatagion  of  variola  is  introduced  into  the 
body,  nothing  yet  known  wilt  prevent  the  disease  from 
running  its  course,  either  under  the  mild  or  confluent 
form ;  and  the  endeavonrs  of  the  medical  practitioner 
are  altogether  to  be  employed  io  rendering  that  course 
«3  favourable  as  possible  by  mitigating  symptoms. 

In  the  mild  or  distinct  smallpox,  the  strictest  anti- 
^logistic  regimen  is  to  be  enjoined.  Clentle  refriger- 
ant cathartics  are  often  useful, 'and  mild  dilneuts  should 
be  copiously  employed.  Under  these  remedies  the  dis- 
ease will  generally  run  its  conne  withobt  much  incon- 
venience. But  It  will  sometimes  be  necessary  to  em- 
ploy remedies  for  obviating  particular  urgent  symptoms, 
such  as  gargarisms  or  blisters  for  affections  of  the 
throat. 

-  In  the  malignant  smallpox,  besides  the  same  refriger- 
ant plan  of  cure  which  is  best  accommodated  to  the 
mild,  as  the  eeomdary  fever  shows  evident  marks  of  a 
putrid  tendency,  it  is  necessary  to  employ  those  reme- 
,  dies  which  are  accoounodated  to  typhus,  and  accord- 
ingly recourse  is  not  only  had  to  opiates  and  cardiacs, 
hut  to  wine,  cinchona,  and  the  mineral  acids. 

GxNusXXIX.  VARICELLA. 

CajcKsirpox. 

Varicella,  yog.  42. 

Variola  lymphatics,  Sauv,  sp.  i. 

Anglis  TAe  Chickespox,  £din.  Med.  Essays,  vol.  ii. 

art.  2.  near  the  end.    Heherden,  Med.  Transac. 

art.  17.    TAe  Watery-Pox, 

This  U  in  ^nera)  a  very  slight  disease  }  and  it  is 
attended  with  so  liule  danger,  that  it  would  not  merit 
any  notice,  if  it  were  not  a[^  to  he  confounded  with 
the  smallpox,  and  thus  give  occasion  to  an  o^mon 
that  a  person  might  have  the  smallpox  twice  in  his 
life  ;  or  they  are  apt  to  deceive  into  a  false  security 
those  who  have  never  had  the  smallpox,  and  make 
them  believe  that  they  are  safe  when  in  reality  they 
are  not.  This  eruption  breaks  out  in  many,  accord' 
ing  to  Dr  Heberden,  without  any  illness  or  previous 
sifpi  \  in  others  it  is  preceded  hy  a  slight  degree  of 
chilness,  lassitude,  cough,  broken  sleep,  wandering 
pains,  loss  of  appetite,  ai^  fevnish  state  for  three 
days. 

Id  some  patients  the  chiclun-poz  make  their  first  ap- 
pttranoe  on  the  back }  but  this  perhaps  is  not  Con- 
stant. Most  of  them  are  of  the  common  size  of  the 
small-pox,  but  some  are  less.  Dr  Heberden  never  saw 
them  confluent,  nor  very  numerous.  The  greatest 
number  was  about  12  on  the  fitee,  and  200  over  the 
rest  of  the  body. 

On  the  first  day  of  the  eruptiwi.  they  are  Fedtlish. 
On  the  second  day  there  is  at  the  top  of  most  of  them 
u  very  small  bladder,  about  the  size  of  a  millet  seed. 
This  is  sometimes  full  of  a  watery  and  colourless,  some- 
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times  of  a  yellowish  liquor,  rontainid  between  the  cu-'Vuiecib. 
tide  anil  skin.  On  the  second,  or,  at  the  farthest,  on  ^  'v  "-^ 
the  third  day  from  the  beginning  of  the  eruption,  as 
many  of  these  pocks  as  u«  not  Imken  seem  arrived  at 
their  full  maturity ;  and  those  which  are  foUest  of  that 
yellow  liquor  very  much  resemble  what  the  genuine 
smallpox  arc  00  the  filth  or  sixth  day,  especially  where 
there  happens  to  be  a  larger  space  than  ordinary  or. 
cupied  by  the  cxtravasated  serum.  It  happens  to  most 
of  them,  cither  on  the  first  day  that  this  little  bladder 
arises,  or  on  the  day  after,  that  its  tender  cuticle  is 
burst  bjr  the  accidental  rubbing  of  the  clothes,  or  hj 
the  patient^s  hands  to  allay  the  itching  which  atteuM 
this  eruption.  A  thin  scab  is  then  formed  at  the  top 
of  the  pock,  and  the  swelling  of  the  other  part  abates, 
without  its  ever  being  turned  into  pus,  as  it  is  in  the 
smallpox.  Some  few  escape  being  twrst  \  and  tbc  litUe  ■ 
drop  of  liquor  contained  in  the  vesicle  at  the  top  of 
them,  grows  fellow  and  thick,  and  dries  into  n  scab. 
On  the  fifth  day  of  the  eruption  they  ale  almost  all 
dried  and  covered  with  a  sli^t  crust.  The  inflamma- 
tion of  these  pocks  is  very  small,  and  the  contents  of 
them  do  not  seem  to  be  owing  to  suppuration,  as  in  the 
smallpox,  but  rather  to  what  is  cxtravasated  under  the 
cuticle  by  the  serous  vessels  of  the  skin,  as  in  a  cmih 
moo  blister.  It  is  not  wonderful,  therefore,  that  this  li- 
quor ai^tears  so  soon  ason  the  second  day ;  and  that,  upon 
the  cuticle  being  broken,  it  is  presently  succeeded  by  a 
slight  scab :  hence  too,  as  the  true  skm  is  so  little  nf* 
fected,  no  mark  u*  scar  is  likely  to  be  Icf^  unlessin  one 
or  two  pocks,  where,  either  by  being  accidentally  mndi  *. 
fretted  or  by  some  extraordinary  sharpness  of  the  con- 
tents a  little  ulcer  is  formed  in  the  skin. 

The  patients  scarce  suffer  any  thing  throughout  tlie 
whole  prroress  of  this  illness,  except  some  languidness 
of  strength,  spirits,  and  appetite  \  all  whicJi  is  pro- 
bably owing  to  the  confimng  of  themselves  to  their 
chamber. 

Bemedies  are  not  likely  to  be  much  wanted  in  a  dis- 
ease attended  with  hardly  any  inconvenience,  and  which 
in  BO  short  a  time  is  certainly  cured  of  itself. 

The  principal  marks  by  which  the  chickenpox  may 
be  distinguished  from  the  Smallpox  are, 

1.  The  appearance,  on  the  second  or  third  day  from 
the  eruption,  of  that  vesicle  full  of  serum  upon  the  top 
of  the  pock. 

2.  The  crust  which  covers  the  pocks  m  the  fifUi 
day at  which '  time  those  of  the  nnallpox  are  not  at 
the  height  of  their  suppuratlooi 

Foreign  medical  writers  hardly  ever  mention  the 
name  of  this  distemper :  and  the  writers  of  our  owu 
GOtmtry  scarce  mention  any  thing  more  of  it  than  its 
name.  Morton  speaks  of  it  as  if  he  supposed  it  to 
be  a  very  mild  genuine  smallpox.  But  these  two  dis- 
tempers are  certainly  totally  different  from  one  another, 
MA  only  on  account  of  their  different  appearances  above 
mentioned,  but  because  those  who  have  Lad  the  »utll- 
pox  are  capable  of  being  infected  with  tho  chicken^ 
pox  -y  but  those  who  have  once  had  the  chickenpox 
are  not  capable  of  having  it  a^in,  though  to  such  as 
have  never  had  this  distemper,  it  seems  as  infectious  a^ 
the  smallpox.  I>r  Heberden  wetted  a  thread  iu  the 
most  concocted  pus-like  liquor  of  the  chickenpox 
which  he  could  find  \  and  after  making  a  slight  ioci- 
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Bfmtlit-  uon,  it  was  confined  upon  tte  wm  of  one  vriw  bad  for* 
■wt*.    meriy  had  it }  the  Uttle  wound  healed  op  immediately, 
■       and  showed  no  signs  of  any  infection. 

From  the  great  similitude  between  the  two  distem- 
pers, it  is  ^bable,  that  instead  of  the  smallpox,  some 
persons  have  been  inoculated  from  the  chickenpox  j 
and  that  the  distemper  which  has  succeeded,'  has  been 
mistaken  for  the  smallpox  by  hasty  or  anexpeiieoced 
observers. 

There  is  sometimes  seen  an  eruption,  concerning 
whidi  Dr  Heberden  is  in  doubt  whether  it  be  one  u 
the  many  unnoticed  cutaneous  diseases,  or  only  a  OKHra 
malignant  sort  of  chickenpox. 

lUs  disorder  is  Receded  for  three  or  four  days  by 
all  the  symptmns  iriiich  finenm  the  ehickenpox ;  but 
in  a  much  higher  degree.  Oa  the  fourth  or  fifth  day 
the  eruption  appouv,  with  a  very  little  altttement  of 
the  fever :  the  pains  likewise  of  the  limbs  and  back  still 
continue,  to  i^ch  are  joined  pains  of  the  gums.  The 
pox  a^  redder  than  the  chickenpox,  and  sivead  wider} 
and  hardly  rise  so  high,  at  least  not  in  proportion  to 
their  size.  Instead  of  one  little  bead  or  vesicle  of  a 
serous  matter,  these  have  from  four  to  ten  or  twelve. 
Hier  go  off  just  like  the  chickenpox,  and  are  distin- 
ffiuahable  from  the  smallpox  by  the  same  marks  {  be^ 
sides  whidi,  the  continuance  of  the  pains  and  fever  af- 
ter the  eruption,  and  the  degree  of  both  these,  though 
there  be  not  above  20  pocks,  are  circnnulanoes  never 
happening  in  the  ■^Mpm. 

•17  GxHus  XXX.  BUB£OLA. 

Bobeola,  Saav.  gen.  94.  Ltn.  4.  Sb^.  2^3. 
.  Febris  mortullosa,  f^og.  56.  Hoffm,  II.  62* 
Mocbilli,  Junck,  76. 

Sp.  I.  The  Iteguiar  Mejbles* 

Rubeola  vulgaris,  Sauv.  sp.  i. 

Morbilli  regulares,  ^tknh,  sect.  iv.  cap.  5, 

Var.  i;  The  Anomalous  AlBMua, 
Rubeola  anomala,  Sauv.  sp.  a. 
Morbilli  anomali,  SifdenA,  sect.  v.  cap.  3. 

Var.  3.  The  Measles  attended  with  Quinsy. 
Var.  3.  The  Measles,  with  Putrid  Diatkent  of  the 
Blood. 

3«l  Sp.  II.   The  Variolohes. 

In  ScotUnd  conmonly  called  the  Nirlet, 
RtAeoIa  variolodes,  Suuv*  sp.  3. 

Dttcriptton.  This  disease  begins  with  a  cold  stage, 
which  is  soon  followed  by  a  hot,  with  the  ordinary 
s^mjptoms  of  thirst,  anorexia,  anxiety,  sickness^  and 
vomiting }  and  these  are  more  or  less  considerable  in 
different  cases.  Sometimes  from  the  beginning  the 
fever  is  sharp  and  violent }  often,  for  the  first  two  days, 
it  is  obscure  and  tnconsidenhle  ;  but  always  becomes 
violent  before  the  eruption,  which  commonly  happens 
•n  tiie  fonr^  da^.  Hiis  eruptive  fever,  from  the  be- 
gianing  of  it,  is  always  attended  with  hoarseness,  a 
frequent  hosrae  dry  cougli,  and  often  with  some  dilffi- 
culty  of  breathing.     At  the  same  time,  the  cvelidi 
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are  somewhat  swelled }  the  $yes  are  a  Uttle  inflamed.  Rubeola, 
and  ,pour  out  tears  }  and  with  this  there  is  a  coryza, 'V  ' 
and  fre^ient  sneexing.  For  the  most  part,  a  ctmstant 
drowsiness  attends  the  beginning  of  this  disease.  The 
eruption,  as  we  have  said,  commonly  appean  upon  the 
fourth  day,  first  00  the  face,  and  successively  00  the 
lower  parts  of  the  body.  It  appears  first  in  small  red 
points;  but  soon  after,  a  number  of  these  appear  in 
clusters,  which  do  not  arise  in  visible  pimples,  but,  by 
the  touch,  are  found  to  he  a  little  prominent.  Tht^ 
is  the  case  on  the  Snot  \  bat,  in  other  parts  of  the 
body,  the  prominnx^,  or  roughness,  is  hardly  to  be 
perceived.  On  the  face,  the  eruption  retains  its  red-  , 
Bess,  or  has.  it  increased,  for  two  days}  but  00  the  third, 
the  vivid  redness  is  duinged  to  »  brownish  red  \  and 
in  a  day  or  two  mne  the  emption  disa^prars,  while 
a  mealy  desquamation  takes  place.  Dnnng  the  whole 
time  of  the  eruption,  the  nice  is  somewhat  turnd, 
but  seldom  considerably  swelled.  Sometimes,  after 
the  eruption  has  appeared,  the  fever  ceases  entirely ; 
but  this  is  seldom  the  case ;  and  moi^  commonly  the 
fever  continues  or  is  increased  after  the  eruption,  and 
does  not  cease  till  after  the  desquamation.  £ven 
then  the  fever  does  not  always  cease,  but  continues 
with  various  duration  and  effect,  lliough  the  fever 
h^pen  to  cease  upon  the  eniptiMi*s  taking  place,  it  is 
common  for  the  cough  to  continue  till  after  the  de- 
squamation, and  sometimes  much  longer.  In  all  cases, 
while  the  fever  continoes,  the  cough  also  continues, 
^nerally  vnth  an  increase  of  the  dimeulty  of  breathy 
ing}  and  both  of  these  symptoms  sometimes  arise  to 
m  degree  which  denotes  a  pneumonic  affection.  This 
may  nappen  at  any  period  of  the  disease ;  but  very 
often  it  does  not  come  on  till  after  the  desquamation  of 
the  eruption. 

After  the  same  period,  also,  a  diarrhoea  frequently 
comes  on,  and  continues  for  some  time. 

It  is  common  for  measles,  even  when  they  have  not 
been  of  a  violent  kind,  to  be  followed  by  ioBammatoir 
affections,  particnhuAy  ophthalmia  and  phtliisis.  ti 
blood  be  drawn  fiwn  a  vein  in  the  measles,  with  cir* 
cumstances  necessary  to  fiivonr  the  separation  of  the 
fibrine,  this  always  a^ears  separated,  and  lying  on  the 
surfiwe  of  the  crassamentam,  as  in  inflammatory  dis- 
eases. For  the  most  part,  the  measles,  even  when  vio- 
lent, are  without  any  putrid  tendency  j  but  in  some 
cases,  such  a  tenden^  appean  both  in  the  course  of 
the  disease,  and  especially  after  the  ordinary  course  of 
it  is  finished. 

Causes.  The  measles  are  occasioned  by  a  peculiar 
kind  of  contagion,  the  natuie  of  which  is  not  under- 
stood -f  and  which,  like  that  of  the  smallpox, -a&cta  m. 
person  only  onix  in  his  life^ 

Pn^msis,  Fmn  the  description  of  this  distemper 
already  given,  it  araears  that  the  measles  are  attended 
with  a  cataribal  affection,  and  with  an  inflammatory 
diathesis  to  a  considerable  degree ;  and  therefore  the 
dan^  of  them  is  to  be  apprehended  chiefly  frmn  the 
c«nug  on  of  a  piettmonic  inflannnatioo. 

Cure,  In  measles,  as  well  as  in  Mnallpox,  the  dis- 
ease from  its  nature  must  ne<xssari|y  run  a  determined 
course )  and  Uierefore  the  sole  aim  of  a  practitioner  is 
to  conduct  this  course  in  the  easiest  manner,  by  prevent- 
ing and  obviating  urgent  symptoms. 

From  the  consideration  mentioned  in  the  prognosis. 
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Exanthe-  it  vr'iW  he  obvious,  that  the  remedies  especully  necemTy 
.  muta.  are  those  which  niay  obviate  And  dimtnidi  the  inHam^ 
'  '  'V  ■■ ' matory  diathesis ;  and  thiraefoFe,  in  a  p&rUcoIar  mab- 
ner,  blood-letting.  Tliis  remedy  may  be  employed  at 
any  time  in  the  course  of  the  disease,  or  after  tne  or- 
dinary course  of  it  is  finished.  It  is  to  be  employed 
more  or  less  according  to  the  urgency  ctf  the  symp^ 
toms  of  fever,  cough,  and  dyspnoea;  And  generallj^ 
may  be  employed  very  freely.  But  as  the  symptoms 
of  pneumonic  inflammation  seldom  come  tjix  during  the 
eruptive  fever,  and  as  this  is  sometimes  violeDt  imme- 
diately before  the  eruption,  though  a  sufficiently  mild 
disease  be  to  follow ;  bleeding  is  seldom  very  necessary 
diuiag  the  eruptive  fisy^,  and  may  often  be  reserved 
for  the  times  of  greater  danger  vhidi  are  perhaps  to  fol- 
low. 

In  all'  cases  of  measles,  where  there  atr  marks  of 

putrescency,  and  ^rher^  there  is  no  reason,  from  the 
known  nature  of  the  epidemic,  to  apprehend  putres- 
cency, bleeding  is  the  remedy  most  to  be  depended 
upon  :  but  assistance  may  also  be  drawn  from  cooling 
purgatives  ;  and  from  blistering  on  the  sides  or  between 
the  shoulders.  The  dry  cough  inay  be  alleviated  b^ 
^  Iturge  tiSe  of  demulcent  pectorals,  mucilaginous, 
oily,  or  sweet.  It  may,  however,  be  observed,  with, 
respect  to  these  demulcents,  that  they  are  not  so  power- 
ful in  involving  and  correcting  the  Bcrimouy  of  tiie 
mAsB  of  blood  as  has  been  imagined  ;  and  that  their 
«hiief  operation  is  by  lubricating  the  fAaces,  abd  thereby 
defendmg  them  from  the  irritation  of  acrids,  eiUier  an- 
'sing  firam  the  lungs  ot  distilling  from  the  bead.  Fot 
moderating  and  quieting  the  cOugh  in  this  fisease,  opi- 
ates certamly  prove  the  most  effectual  means,  wfaenever 
they  can  be  sa&ly  employed.  In  the  measln,  in  wh^ch^ 
an  inflammatory  state  prevails  in  a  considerable  de^^ree, 
opiates  have  indeed  by  some  been  supposed  to  be  inad- 
missible :  but  experience  abundantly  demonstrates,  that 
the  objection  made  to  their  use  is  merely  hypothetical : . 
and  even  in  cases  where,  from  a  high  degree  of  pyrexia 
and  of  dyspnoea,  there  is  reason  to  fear  the  presence,  or 
'at  least  the  danger,  of  pneumonic  inflammatiooi  opiates 
are  highly  useful,  after  bleeding,  to  obviate  or  abate  the 
inflammatory  state,  has  been  'duly  employed :  in  such 
cases,  while  the  cough  and  watchitilne^  are  the  urgent 
Symptoms,  opitttes  ma^  be  sbfcly  exhibited,  and  with 
great  advantage.  In  all  the  exanthemata,  there  is  ati 
Msrimony  diflosed  over  the  system,  which  gives  a  con- 
siderable irritation  ;  and  for  obviating  the  efiects  of  this, 
opiates  are  useful,  and  always  proper,  when  no  particu- 
lar contraindication  preValls. 

When  the  desquamation  of  the  measles  is  finished,  . 
though  then  there  should  be  no  disorder  remaining, 
physicians  have  thought  it  necessAry  to  purge  the  pa- 
tient several  times,  wttli  a  view  to  draw  oflT  what  have 
been  called  the  dregs  ef  thu'Stsease  ;  that  is,  a  portion 

the  morbific  matter  which  h  supposed  to  remain  . 
len^  in  the  body.  Dr  Cullen  does  Aot  tej^t  this  snpH 
position  ;  but  at  the  same  tbne  eiaatoi  beiievte  that  ma 
remains  of  the  morbifie  mattet,  difFdif^  over  the  whole 
mass  of  blood,  can  be  wholly  drawn  off  by  purging; 
'And  therefore;  thinks,  that,  to  aviatd  tbe  consequence 
"bf  the  measles,  it  is  not  the  drairing  off  the  morbific 
inattcr  which  wa  need  tb  sttidy,  bo  much  as  tb  ebviAite 
ud  remove  the  inflAmmato^  state  of  Uie  system  which 
kUllwea  ihdtided-by  the  ^ekse.   tVitlt  thislAst  view, 
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indeed,  put^ftg  taiffy  still  be  A  pro^  remidy }  hot  Hi 
blebdin^,  ib  pto^Mion  to  the  ^ynjitenis  of  mffnimiAtdrjr 
disposition,  is  still  iaxati  so. 

From  our  lafe  ejcpbrience  of  the  osie  <tf  cold  air  in 
^bib  eruptive  ffcver  of  the  smallpox,  som^  physician^ 
hAve  been  of  Opinion  that  the  practice  may  be  trans- 
fl»*red  to  the  meAsles ;  but  thib  point  has  not  yet  b^ii 
determined  by  ii^fficiefitly  eitcnsive  e*pericnce.  Wi 
are  certain,  that  external  heat  may  be  very  hurtful  in 
the  measles,  as  iil  mo^t  oth^r  ibflammatory  tliseases  } 
Atid  therefore,  that  the  body  ought  to  be  kept  in  A 
moderate  temperature  during  the  whole  coorSe  of  the 
disease:  but  bow  far,  at  any  period  of  the  disease^. 
iCOld  aii-  mAy  bis  i^fpUed  with  safety,  is  still  uncertain. 
Adatogy,  though  to  often  tSe  resoorce  bf  phyriclahv 
is  fiicqnedUy  nllacious ;  And  fbrtber,  tbongb  tlie  iuiA- 
logy  witii  Wb  MiAlip(nc  ihight  tiad  to  the  application  of 
cold  air  during  the  erujttive  fever  of  the  hieasles,  thb 
analogy  with  catarrh  seems  to  be  agaiiiSt  the  prac^ 
tice. 

When  the  eruption  is  upon  the  skiii,  there  are  many 
instances  of  cold  air  making  it  disappear,  and  diereby 
pn>duci(ig  mitdi  disorder  in  the  syMem  and  there  aro 
also  frequent  instances  of  these  symptoms  being  removed 
by  restoring  the  heat  (tf  Uie  body,  and  thereby  again 
bringing  out  the  eruption. 

UpTwds  of  30  years  ago,  inoculation  die  measles 
was  proposed,  and  practised  in  several  instatices  with 
success, .  1^  Dr  Home  of  £^bnTgh.  His  method  of 
commnnicatuig  the  infection  was,  by  a^^lying  to  an 
incision  in  each  arm  cotton  mmstened  with  the  Uood 
ef  a  patient  labouring  under  the  measles;  but  with 
others  who  have  made  similar  trials,  the  attempt  has 
not  yet  succeeded.  Attempts  have  been  made  to  ino- 
culate this  disease  by  meaUs  of  the  fluid  discbaimd 
under  the  form  of  teArs,  the  squamee  falling  from  the 
surface  and  the  like ;  but  there  is  reason  to  believe, 
that  where  it  was  imagined  the  infection  had  thus  been 
eonununicated,  the  contagion  was  only  carried  about 
the  person  inoculating  and  communicated  in  the  ordinary 
way. 

From  inocttlAtion  of  the  meades,  it  is  imagined  that 
several  advuitages  may  be  obtauMed }  and  amon^  others, 
it  is  thought  the  soreness  of  the  eyes  may  be  nutated, 
the  cough  abated,  and  the  fever  rendend  less  severe. 
But  the  practice  ^vas  never  much  emjdoyed,  and  now  is 
scAice.ever  heard  of. . 

Genus  XXXI.  MILIARU. 

The  MiuAitr  Txfms. 

A^liaria,  Lin.  7. 

Mitiaris,  Sauv.  gen.  95.  ISag,  gen.  995. 

TVbris  iniliAris,  Fcg.  37. 

Febris  purpttrata  rubra  et  alba  ndliuis^  Bi^ff*"*  ^* 

Febris  purpiiifea  sen  nuliaris,  Junck,  75, 

Oermanis  der  Friesel.    Ood.  Wtlwch,  Hirt.  Itf  ed  de 

novo  pucrperarubi  morbo,  qui  dor  Frtesei  dtcitnr, 

Lips.  1655. 

Rdmiiion^  de  febr.  miliar.  1710.  FontanuSf  defebr. 
mil.  1747.  Allumi  de  miliar.  1758.  Fordyccy  de 
fcbr.  mil.  1748.  i'VscAtr,  de  febr.  mil,  1767.  De 
Jffaen,  de  divis.  febr.  1760,  et  in  Bation.  med.  pas- 
sim, ^iatt.  Collin  ad  Satdii^  de  miHar.  1^64.  . 
3  -  1  Mibaris 
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Hilitfis  ^igna,  Sauv.  tf.  i. 
MiliflLria  mali^iA,  Sauv,  ^  a. 
ItfiUarit  re<»riiraiu,  Sattv.  sp.  3. 
kfiUaris  GenMuuca,  Sauv.  sp.  5. 
MiUaiis  Bma,  Sauv.  ip.  a. 
Miliam  Britaniitca,  Sauv.  sp.  s'. 
BGUaru  nvrs  febria,  £l)rdlfwl.  Sdied. 

Milimrii  sodatorift,  Saw.  sp.  t. 
Miliaria  naQtica,  Sauv.  tp.  g. 
MiUaris  purpuraU,  Sauv,  sp.  A. 
Miliaris  lactea,  Sauv.  sp.  c. 
Miliaria  puerperarum,  Sauv.  sp.  k, 
Miliaris  scvrbntica,  Sauv,  sp.  A 
MiliuiB  crUica,  Awtn  sp.  b. 


History  and  Denriptum,  This  disease  is  said  to  bave 
betti  muom  to  the  andflnts,  and  that  it  appeared 
ft*  die  firrt  tine  in  Saxony  dbont  the  middle  of  the 
last  ccntniy.  It  is  said  tp  have  since  spread  from 
thence  into  all  the  other  coontries  of  Europe ;  and 
since  the  period  mentioDed,  tQ  have  appeared  in 
many  oomtrics  in  which  it  had  never  appeared  be> 
fore. 

From  the  time  of  its  having  been  fiist  taken  notice 
it  has  been  desoribed  and  treated  of  by  many  dif- 
fermt  writers  ;  anA  by  all  of  them,  till  very  lately,  has 
been  considered  as  a  peculiar  idiopathic  disease.  It  is 
•aid  to  have  been  constantly  attended  wiUi  peculiar 
■ymptons.  It  comes  on  wkh  a  cold  stage,  which  is 
<ttkeB  eoBsiderahle.  Tin  hot  stage,  wbid  follow^  is 
attended  wiA  great  anxiety,  «m  frequent  lighuig. 
The  heat  of  the  body  becomes  great,  and  soon  pro- 
dnees  profiise  sweating,  preceded,  however,  with  a 
sense  of  pricking,  as  of  i^n  points  in  tbe  skin  j  and 
the  sweat  is  of  a  peculiar  rank  and  disagreed>Ie  odoor. 
The  eruption  appears  sooner  or  later  in  different  per- 
sons, but  at  no  determined  period  of  the  disease.  It 
seldom  or  never  appears  upon  the  face  j  hat  appears 
first  upon  the  neck  and  breast,  and  from  thence  often 
spnau  over  the  whole  body. 

The  eruption  named  mi/uiry,  is  said  to  be  of  two 
kinds  -y  the  one  named  the  redy  the  other  the  white  mi- 
liary. The  former,  which  in  Enj^irii  is  strictly  named 
a  rw«l,  is  commMilT  allowed  to  be  a  symptomatic  af- 
fection \  and  as  tlie  latter  is  the  only  one  that  has  an^ 
pretenaiMn  to  he  considered  as  an  idiopathie  disease,  it 
18  this  only  that  we  dull  more  particularly  desraihe  and 
treat  of  under  this  genus. 

What  is  then  called  the  white  tniHary  erwtitm,  ap- 
pears at  first  like  tbe  red,  in  very  small  red  pimples, 
for  the  most  ^rt  distinct,  bnt  sometimes  clustered  to- 
gether. Their  little  prominence  is  better  distinguish- 
ed by  the  finger  than  by  the  eye.  Soon  after  the  ap- 
pearance of  this  eruption,  and,  at  least,  on  the  second 
day,  a  small  vesicle  is  visible  upon  the  top  of  the  pint- 
les. At  fitst  Uie  vesicle  is  whey-coloured  :  but  soon 
beoomes  white,  and  stands  out  like  a  little  globule. 
In  two  or  three  day8,'these  ^obnles  break,  or  are  mh- 
bed  off;  and  are  succeeded  by  small  cmsts,  which  soon 
after  fall  off  in  small  scsJes.  While  on*  set  of  pintles 
tiika  this  course,  another  set  arises  to  mn  the  same }  so 
diat  the  disease  often  continues  upon  Ihc  skin  for  many 
days  together.  Sometiaies  when  one  crop  of  this  erup- 
tioD  has  disappeucd,  another,  after  some  inteml,  is 
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fsndnced.   And  it  has  been  fortfaer  observed,  that  in  imiwiB. 
some  persons  there  is  such  a  dispouitimi  to  this  disease, '  ~m  '  * 
that  ^ey  have  been  a&cted  with  it  Mvcnl  times  in  the 
course  of  their  Uves. 

Has  disease  is  said  to  affiwt  both  sexes,  and  persima 
of  all  a^  and  caDstttvtioas :  but  it  has  been  (rfiservcd 
at  all  tunes  to  afect  cspeciidly,  and  most  frequently, 
lying-in  women. 

It  is  oftea  accompanied  with  violent  syinptoms,  and 
has  frequently  proved  fatal.  Tbe  symptoms,  bowever, 
attending  it  are  very  various ;  but  no  symptom,  or 
eonconrse  of  symptoms,  are  steadily  the  same  in  different 
persons,  so  as  to  give  any  specific  character  to  the  disease. 
When  the  disease  is  violent,  the  most  con  moo  symptoms 
an  phrenetic,  comatose,  and  convulsive  afiectiens,  whidi 
are  also  symptoms  of  all  fevers  treated  by  a  very  warm 
lemmen.  ^ 

Wlule  dieie  is  such  a  variety  of  syn^itoins  appearii^ 
in  this  disease,  it  is  not  to  be  expectnd  that  any  one  par- 
ticular method  ewe  can  be  proposed  }  and,  accord- 
ingly, we  find  in  dtfletmt  writers  diBeimt  methods 
and  remedies  prescribed  ;  fieqnent  disputes  about  tho 
most  proper  *,  and  those  received  and  recommended  by 
some,  opposed  and  deserted  by  otbers. 

It  appears,  however,  to  Dr  Cullen,  very  improbable, 
that  this  was  really  a  new  disease,  when  it  was  first 
considered  as  such.  Hiere  are  very  clear  traces  of  it 
in  authors  who  wrote  long  before  that  period ;  and 
though  tfiere  iram  not,  we  know  that  ancient  descrip- 
tions were  often  inaccarate  and  imperfect,  paiticolariy 
with  reject  to  cntaaeons  aflections  j  and  we  know  also 
that  those  aflections  friiich  commonly  speared  as  symp 
tomatie  only,  were  often  n«leeted,  or  confounded  to 
getber  under  a  general  aj^ellatiDn. 

Tbe  antecedent  ^rmptmns  of  anxiety,  sighing,  and 
pricking  of  the  skin,  which  have  been  spoken  of  as  pe- 
culiar to  this  disease,  are,  bowever,  common  to  many 
others :  and  perhaps  to  all  those  in  which  sweatings  are 
forced  out  by  a  warm  regimen.  Of  the  symptoms  said 
to  be  concomitant  of  this  eruption,  there  are  none  which 
can  be  affirmed  to  be  constant  and  peculiar  but  that  of 
sweating.  This,  indeed,  always  precedes  and  accom- 
panies the  eruption  :  and,  while  the  miliary  emption 
attends  many  different  diseases,  it  never,  however,  ap- 
pears in  any  of  these  but  afler  sweating;  and  in  pmons 
labouring  nnder  the  same  diseases  it  does  not  appear,  if 
in  snch  persons  sweatia^  be  avoided.  It  is  tberefote 
probohle,  that  the  emptum  is  the  effect  of  sweating : 
and  that  it  is  the  effect  of  a  matter  not  before  prevail 
ing  in  the  mass  of  blood,  but  generated  under  particu- 
lar circumstances  in  the  skin  itself.  That  it  depends 
upon  particular  drcumstoaces  of  the  skio,  is  also  pro- 
bable from  its  being  observed  that  the  eruption  seldom 
or  never  appears  upon  tbe  face,  although  it  affects  tho 
whole  of  the  body  besides  ;  and  that  it  comes  np<n 
those  places  especially  which  arc  more  dosety  covered; 
and  that  it  can  be  brought  out  upon  particular  jdacea 
by  external  appHcations. 

It  is  to  be  observed,  diat  this  eruptive  disease  dit 
fers  from  the  other  exanthemata  in  many  ciienmstaa- 
ces,  e^ecially  tbe  following ;  that  it  Is  not  contagions, 
and  therefore  never  epidemic ;  that  the  eruption  a^ 
pears  at  no  determined  period  of  tbe  disease ;  that  the 
onptiott  has  no  detetmined  duration  ;  that  suocessivo 
enptieus  frequently  appear  in  the  come  of  Uie  same 
Una  ^  fever,  . 

Digitized  by  VjOOglC 


340  -  .   M  E  D  I 

Exsntlic.  fever,  and  that  such  eraptions  fceqaendy  recur  in.  the 
matm.    course  of  the  same  penon'a  Hie.    AU  thU  readers  it 

*'  ^  very  probable,  that,  in  the  miliary  fever,  the  morlofic 
matter  is  not  a  aubsisiin^  contagion  conununicated  to 
the  blood,  and  thence,  in  consequence  of  fever  and 
assimilation,  tlironn  out  upon  the  surface  of  the  body, 
but  a  matter  occasionally  produced  In  the  akin  itself  by 
sweating. 

This  conclosion  is  further  rendered  probable  from 
hence,  that,  while  the  miliary  eruption  has  no  symp- 
toms or  eoncoHise  of  symptoms  peculiar  to  itself,  it, 
npoa  occasions,  accompanies  almost  every  febrile  dis- 
ease, whether  inflammatory  or  putrid,  if  these  happen 
to  be  attended  with  sweating ;  and  firom  thence  it  may 
he  presomed,  that  the  miliary  eruption  is  a  symptonatie 
afllection  only,  produced  in  the  manner  we  have  said. 

But  as  this  symptomatic  affection  does  not  always 
accompany  every  instance  of  sweating,  it  may  be  pro- 
per to  inquire,  what  are  the  circumstances  which  espe- 
cially determine  this  eruption  to  appear  ?  And  to  this 
Dr  Cullen  gives  no  full  and  proper  answer.  He  can- 
not say  that  there  is  any  one  circnmstance  which  in  all 
cases  gives  occasion  to  this  eruption  }  nor  can  he  say 
iriiat  different  causes,  in  different  cases,  may  give  oc- 
casion to  it.  There  is  only  one  observation  tbat  can  be 
made  to  the  purpose  j  and  it  is,  thnt  tliese  persons,  sweat- 
ing under  febrile  diseases,  are  especially  liable  to  the 
miliary  eruption,  who  have  been  previmisly  weakened 
by  lar;ge  evacuations,'  particularly  of  hUmL  This  will 
explain  why  it  happens  to  lying-in  women  man  fre- 
quently than  to  any  other  persons ;  and  to  confirm  diis 
,  ex]^nation,  he  has  observed,  that  the  eruption  has  hap- 

Sened  to  other  women,  though  not  in  childbed^  but  who 
ad  been  much  subjected  to  a  frequent  and  copious 
menstruation,  and  to  an  almost  constant  ,/?uor  albtu. 
He  has  also  observed  it  to  have  happened  to  men  in  fe- 
vers, af^r  wounds  frtnn  ^ch  they  had  su&red  a  great 
loss  of  blood. 

FnrtJwr,  That  this  eruption  Is  ju^oduced  by  a  certain 
state  of  debility,  is,  he  thinks,  probable,  from  its  so  of- 
ten attending  nvers  of  the  putrid  kind,  which  are  al- 
ways accompanied  with  great  debility.  It  is  tme,  tbat 
it  dso  sometimes  attends  inflammatory  diseases,  when  it 
cannot  he  aecoonted  fiir  in  the  same  manner  ;  hvt  he  - 
believes  it  may  he  observed,  that  it  especially  attends 
those  inflammatory  diseases  in  which  the  sweats  have 
been  long  protracted,  or  frequently  repeated,  and 
which  have  thereby  ]x^uced  a  deUuty,  and  perhaps 
a  debilitating  putrid  diathesis. 

That,  however,  the  miliary  eruption  is  not  necessarily 
or  evra  generally  connected  with  a  certain  state  of  de- 
bility, is  abnnduitly  evident  from  its  bcinff  entirely 
WMitii^  in  by  much  the  greater  number  of  instances 
■f  typhoid  fever,  and  in  a  variety  of  other  diseases 
where  every  possible  degree  of  debility  occurs  :  And 
that  it  is  not  connected  with  any  certain  state  of  debi- 
lity,- still  farther  a^iears,  both  from  the  condition  of 
those  a^rted  with  it  in  different  instances,  which  !n 
point  of  strength  is  very  vuioas  \  and  likewise  from 
the  continuance  of  fresh  eruptions  with  the  same  indi- 
vidual, although  during  that  time  in  very  different 
states  with,  respect  to  debility.  It  appears,  therefore,, 
much  more  probable,  that  it  Spends  on  some  peculiar 
state  of  the  surface,  induced  try  Uie  concurring  influ- 
owe  of  certain  predisposing  and  occasional  causes. 
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It  aj^ews  so  clearly  that  diis  ernption  is  always  a  sfiUnk. 
symptonatie  and  fectitions  affection,  that  Dr  Cullen  is 
penoaded  it  may  be,  in  most  cases,  prevented  merely 
by  avoiding  sweats.  Spontaneous  sweatings,  in  the  be- 
ginning of  diseases,  are  very  rarely  critical ;  and  all 
sweatings  not  evidently  critical  should  be  prevented, 
or  at  least  moderated  j  and  the  promoting  them,  by  in- 
creasing external  heat,  is '  commonly  very  pernicious. 
Even  critical  sweats  should  hardly  be  encouraged  by 
such  means.  If,  dierefore,  spontaneous  sweats  arise, 
they  ere  to  be  checked  by  the  coolness  of  the  chamber ; 
by  die  lightness  and  looseness  of  the  bedclothes  j  by 
the  persons  laying  out  their  arms  and  hands  }  and  by 
their  taking  cold  drink :  and  in  this  way  Dr  Culleor 
thinks  be  ms  frequently  iwevented  miliary  eruptions, 
which  were  otherwise  likely  to  have  ajqieared,  particu- 
larW  in  puerperal  women. 

But  it  may  happen,  when  Uiese  precautions  have 
been  neglected,  or  from  other  circumstances,  that  a  mi- 
liary eruption  does  actually  appear ;  and  the  question 
will  then  be  put,  how  the  case  is  to  be  treated  ?  This 
is  a  question  of  consequence  >  as  there  is  reason  to  be- 
lieve that  the  matter  faeie  genented  is-  often  of  a  vi- 
rulent kind  }  it  is  often  the  o&pring  of  putrescency  } 
and,  when  treated  fay  increasing  the  external  heat  of 
the  body,  it  seems  to  acquire  a  virulence  which  prodn- 
ces  those  symptoms  mentioaed  above,  and  proves  cer- 
tainly fataL 

It  has  been  an  nnhappy  o^Dini  widi  most  physi- 
cians, that  eruptive  diseases  were  ready  to  be  hurt  by 
cold }  and  that  it  was  therefore  necessary  to  cover  up 
the  hody  very  closely,  and  tiiereby  increase  the  exter- 
nal heat.  We'now  know  that  this  is  a  mistaken  opi- 
nion }  tbat  increasing  the  external  heat  of  the  body  is 
very  generally  mischievous  >  and  that  several  eruptions 
not  only  admit,  but  require  the  application  of  cold  air. 
Dr  Cullen  is  persuaded,  therefore,  tbat  the  practice 
wbich  formerly  prevailed  in  the  case  of  milianr  erup- 
tions, of  covering  u|i  the  body  closely,  and  both  by 
external  means  and  mtemal  remedies  encouraging  tlie 
sweatings  which  accompany  this  eruption,  was  highly 
pernicious,  and  commonly  £ital.  He  is  therefore  <^ 
(^ttioDf  that  even  when  a  miliary  eru^ion  has  appear- 
ed, in  all  cases  in  whidi  the  sweating  is  not  manifestly 
critical,  we  should  employ  all  the  means  of  stopping 
the  sweating  that  are  mentioned  above  j  and  he  has 
sometimes  had  occasion  to  observe,  that  even  the  ad- 
'  mission  of  cool  air  was  safe  and  useful. 

This  is,  in  general,  the  treatment  of  miliaiv  emp- 
tions  :  but  at  the  same  time,  the  remedies  suited  to  the 
primary  disease  are  to  be  employed  j  and  therefore 
when  the  eruption  happens  to  accompany  inflammatory 
affections,  and  the  fulness  and  hardness  of  die  pulse  or 
other  symptoms  show  an  inflammatory  .state  present,, 
the  case  u  to  be  treated  by  bUiod-lettiiig^  pnipng,  and 
other  antiphlogistic  remedies. 

On  the  other  hand,  iriien  the  miliary  eruption  M-. 
tends  diseases  in  iriueh  deUlity  and  patreaceni^  pre- 
vail, it  will  be  proper  to  avoid  all  evacuations,  and  to 
employ  tonic  (ud  antiseptic  remedies,  particularly,  the 
cinchona,  cold  drink,  and  cold  air. 

The  most  distressing  circumstance  attending  Uiis-af- 
fection,  is  tbe  ^most  unsupportable  sickness  at  sto- 
mach which,  frequmtly  occurs,  and  which  is  often  ob- 
served to  precede  fresh  waptioiis  taking  place  during 
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nnthe-  ^^e  coone  of  the  diwase.  With  the  view  of  connter- 
auta.  acting  and  alleriating  this  STmptom,  reconrse  is  had  to 
~v  wine  and  other  conlial  medicines.  Bat  with  many 
patients  aothing  is  ftmnd  to  have  so  much  influence 
M  the  nn  of  camphor,  particidariy  iriien  introduced 
gradnaUr  in  sawll  doses,  nader  the  nra  of  the  miatU' 
rm  twyAamla  of  the  London  Pharmacopoeia,  or  of  the 
mmittia  eamph&rata  of  that  of  Edinburgh. 

Geitus  XXXII.  SCARLATINA. 

ScAXLBT  Ftrui. 

Scarlatina,  Sauv.  jijen.  98,    Vog.  39.   Sag,  294. 
Juttck,  75. 

Sp.  I.  The  Mild  ScASLST  FsrsR. 

Scariatana  febris,  &mv.  vf,  i.   Sy^nhamt  sect.  vL 
cap.  2, 

Sp.  n.  The  ScABLBT  Fbfeb  with  Vkeratcd  Sorv 
Throat, 

ficariatiuft  aagtoMa.   W^ithering  on  the  Scailet  Fe- 
ver. 

He  mild  scarlet  fever  is  described  bj  Sydenham, 
wAo  tells  us  that  he  can  scarce  acconnt  it  a  disease ; 
nnd  indeed  nothing  more  seems  to  be  necessary  in  the 
treatment  of  it  than  an  antiidi]<^;istic  regimen,^  avoid- 
ing the  applicatttm  of  cold  air  and  cold  drink.  The 
dtaMse,  however,  ofiten  rages  epidemically,  ui,d  is  at* 
tended  with  very  alarming  sym^oms,  in  which  case  it 
is  called  tearkuina  angtnoni.— The  best  description  of 
this  distemper  has  been  published  by  Dr  Withering  in 
the  year  1778.  This  disease  made  its  appearance,  we 
are  told,  at  fiirmiiwham  and  the  neighbooring  villages, 
about  the  middle  ofM*j  x??^-  It  continued  in  all  its 
fince  and  fitequ^cy  to  th6  end  of  Och^r )  varying, 
however,  in  sonie  of  its  svmptomB,  as  the  air  grew  cold- 
er. In  the  beginning  01  November  it  was  rarely  met 
with  i  but  towards  the  middle  uf  that  month,  when  the 
air  became  warmer,  it  increased  ^;aia,  and  in  some 
measure  resumed  those  appearances  it  possessed  in  the 
sommer  months,  but  which  it  had  lost  during  the  cold 
winds  in  October. 

It  afiHected  chiMren  more  than  adults ;  but  seldom 
occurred  in  the  former  under  two  years  of  age,  or  in 
the  latter  if  thej  had  passed  Uieir  fiftieth  year. 

Heacriptum.  AVith  various  general  nymptoms  of 
fever,  the  patient  at  first  con^auw  of  a  dejection  of 
qurite,  a  alight  sorenesi  or  rather  itiflneas  in  the  neck, 
with  a  sense  of  straitnesi  in  the  mnsdeo  af  the  neck 
and  shoulders,  as  if  tbey  were  bound  with  cords. 
The  second  day  of  the  fever  this  soreness  in  the  throat 
increases,  and  the  patients  find  a  difficulty  in  swallow- 
ing :  but  the  difficulty  seems  less  oeoasioned  by  the 
pain  excited  in  the  attempt,  or  by  the  strs.itness  of 
the  passage,  than  by  an  inability  to  throw  the  no* 
cessary  muscles  into  action.  The  skiafeelshot  anddry, 
hot  not  hard  }  and  the  patients  experience  frequent, 
small  pungent  pains,  as  if  touched  with  the  pout  of 
&  needle.  The  breath  is  hot  and  homing  to.  the  lipa, 
and  thirst  makes  them  wish  to  drink }  but  the  ten- 
Amy  to  sickness,  aqd  die  ncatins  neoaisary  in  d^lu- 
Hiwot  aie  so.  unpleasant,  that,  they-seldmn  caie  to 
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drink  much  at  a  time.  Tliey  have  rnnch  uneasiness  fieariatitta. 
also  from  want  of  rest  during  the  night.  In  tbe  '^'  y  ■  ■  ' 
morning  the  third  dav,  the  face,  neck,  and  breast, 
appear  redder  than  nsnal :  in  &  few  hours  this  redness 
bec«ne«  universal  j  and  inereases  to  such  a  degree  of 
intensity,  that  the  &ce,  body,  and  limbs,  resemble  n 
boiled  lobster  in  colour,  and  are  evidently  swollen. 
Upon  preasnre  the  redness  vanishes,  but  soon  returns 
again.  Tho  skin  is  smooth  to  dw  touch,  nor  is  there 
the  least  anwaraoce  of  pimples  or  pustules.  The  eyes 
and  nostrils  partake  more  or  less  of  the  ^^eneral  redness; 
and  in  proportioo  to  the  intensity  of  this  colour  in  the 
eyes,  the  tendency  to  delirium  prevails. 

Things  continue  in  nearly  this  state  for  two  or 
three  days  longer,  when  the  intense  scarlet  gradually 
abates,  a  brown  colour  succeeds,  and  die  skin  be- 
coming rou^,  peels  off  in  small  scal^  The  tume- 
faction subsides  at  the  same  time,  and  the  patients  gra- 
dually recover  their  strength  and  appetite. 

I>uring  the  whole  course  of  the  disease,  the  pulse 
is  quick,  ssnll,  and  onciwimtHiIy  feeble,  the  •  urine 
small  in  quantity  \  the  snb^maxillaiy  g^n^  sonewhat 
enhuged  and  painful  to  the  touch.  The  velum  peib> 
dnium  palati,  the  nmla,  die  twsils,  and  gnllet,.  a*  fiir 
as  the  eye  can  reach,  partake  of  the  general  redness 
and  tumefaction  }  but  although  collections  of  thick  mu- 
cus, greatly  resembling  the  specks  or  sloughs  in  the 
putrid  sore  throat,  sometimes  occur,  yet  those  are  easily 
washed  off  J  and  real  ulcerations  of  those  parts  were- 
never  observed. 

These  are  the  roost  usual  appearances  of  this  disw- 
der ;  hot  it  too  frequenUy  assumes  a  nnch  mue  &tal 
form.  In  some  children  the  delirium  commences  in  n 
few  hmirs  after  the  first  attack  ;  the  skin  is  intensely 
hot  ;  the  scarlet  colour  a^ears  on  the  first  or  second 
day,  and  they  die  veiy  early  on  the  third.  Others 
again,  who  survive  this  mpU  termination,  instead  of 
recovering,  as  is  nsnal  abont  the  dme  the  skin  b^ns 
to  get  its  natural  colour,  fall  into  a  kind  of  lingeru^, 
and  die  at  last  in  the  course  of  six  or  ei^t  weeks. 

In  adults,  circular  livid  spots  were  frequendy  ob- 
served abont  the  breast,  knees,  and  elbows  }  also  large 
blotches  of  red,  and  others  iriiite  intennizcd,  and 
often  changing  places. 

In  the  mondi  of  October,  iriien  the  air  became 
colder,  the  scarlet  coIoue  of  the  skin  was  both  less 
freqnant  and  less  pennaoent.  Many  patients  had  no 
appearance  of  it  at  all  }  while  others,  especially  adults, 
had  a  few  minute  red  ^mples,  crowned  wiui  white 
pellucid  heads.  The  inside  of  the  dimat  was  coo^ 
sider^y  tamefied,  its  colovr  a  dull  red,  sometimes 
tending  to  a  livid.  Hie  pulse  beat  in  general  130 
or  140  strokes  in  a  minute;  was.  email),  but  bard« 
and  sometimes  sufficiendy  bo  to  jjwtify  the  opening  of 
a  vein  }  and  the  blood  Unis  taken  away,  in  every  in* 
stance,  when  cod,  an!|eu*d>n>7>  the  whole  crassa- 
mentnm  firm. 

Hapj^  would  it  be,  Dr  Witberiag  observeii,  if  the 
baneful  inflaence  of  this  diswder  terminated  with  the 
febrile  syn^toms.  But  in  ten  or  fifteen  days  firom 
the  cessation  of  the  fever,  and  when  a  complete  re- 
covery might  be  mpected,  another  train  of  ' symptoms 
occws,  wbidr  a  hut  frequendy  tenninate  fiitally. 
Hie  pAtieats,  afker  a  few  days  wnendment,  feel  A 
somedung  that  preyeats  their  ferther  approach  to 
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beftltlii  an  vnaceooBtaiUt  lugm  and  iMiky  pre- 
Tsil|  a  alUbcAs  ia  tbe  linbt,  an  acoelwated  putsc, 
distorbed  sleep,  disrelish  to  food,  and  a  Bcarcity  of 
vriiw.  These  symptoms,  we  are  tdd,  ave  sooa  sqe- 
deeded  by  swcUiags  of  a  real  dropsical  nature,  fanB- 
ing  semetimes  as  anasarca,  and  en  other  occasianB  an 
ascites }  and  net  anfrequently  scarlatian  has  proved 
tal,  from  supervening  hydrotberax  m  eoaseqnfnce  of 
^»  efiMioa  of  water  into  tbe  dwst.  It  is  uaneocssavy 
to  .Tcnark,  that  when  this  happens,  a  iaCal  tamuiM- 
tlonis  more  aadden  than  firom  any  other  modttcotion 
rfdvop^. 

Dr  Withering,  t&er  exanrining '  tbe  accoonts  giv«a 
of  this  dIsMue  hy  dMuurent  aothns,  pmeeeds  ta  the  diu- 
pasia.  It  may  be  -distingiuflhed,  he  ofaaerves,  fipon  tie 
petechial  lever,  by  the  woptiou  in  the  hrttor  a^ean^ 
seldom  beibre  die  foufth  day,  by  the  segulartty  and  di- 
stiactness  of  tbe  spots,  and  by  its  principally  occupying 
the  Deck,  the  back,  aad  tbe  loins.  On  tbe  other  Daad, 
in  tbe  scarlet  fever,  tbe  eruption  generaHy  appears  about 
the  third  day  ;  and  consists  eithw  of  broad  bLotcbes,  or 
else  one  ctmtinued  MdnOa%  wUch  jptcads  over  the  fine 
ant  the  whole  body. 

In  the  fever  oalled  porpura,  tbe  postiiUs  wre  pve- 
flBinent,  keep  their  colour  under  pressure,  and  never 
^pear  early  in  the  disease  $  whereas  in  the  scarlet  fis- 
ver,  the  eruption  appears  morn  eariy,  is  not  pnminent, 
but  perfectly  smooth  to  -die-  touch,  «nd  heiwnes  quit* 
white  under  pressure. 

Although  the  purple  fever tcorla^ut  WKf  faa 
connected  by  some  geneial  cause,  yet  our  author  Ukes 
occasion  to  obsem,  that  they  cannot  be  mere  modifi- 
cations of  tbe  same  eruption :  '  for  examples  occur, 
he  says,  of  tbe  same  pemon  being  first  seized  with  one 
of  these  disorders,  and  afterwuds  with  tbe  other ; 
hut  he  never  net  with  an  instance  of  the  saute  person 
having  Uie  scarlet  fever  twice  }  and'  he  believes  it  to 
be  as  great  an  improbability  aS  'O  repetition  of  the 
smallpox. 

Tlus  disorder  is  particufauiy  disttngui^d  from  the 
iMoafiM,  we  are  told^  )gy  the  want  of  tbat  cough,  wa- 
tery eye,  aad  nmning:  at  the  nose,  whidi  axe  known 
to  be  ^  piedorainant  T^mptoms  in  dw  eariy  state 
of  the  measles,  but  are  never  kiwwn  to  exist  in  the 
soariatina. 

From  tbe  erytipeltu  this  disease  is  distio^ishable, 
by  the  limited  seat  <^  tbe  fermer,  together  with  its  not 
being  contagious. 

Ive  c^nanche  m^gnOf  however,  is,  according  to  Dr 
Withering,  more  difficult  to  distinguish  from  this  disease 
than  any  <^her  >  and  yet  the  distinction  is,  he  thinks,  a 
matter  of  the  gnatcst  importance,  as  the  method  of 
treatment,  aoeording'  to  him,  on^t  to  he  extranely 
dlffinent^^Althougfa,  in  a  number  of  einnmstanoes, 
these  two  diseases  bear  a  very  great  resemblance,  yet, 
with  a  little  attentim,  the  one  may  in  general,  he  thinks, 
be  distinguished  from  tbe  other.  From  Dr  Fother- 
gill*8  account  of  the  sore  throat  attended  with  udcers^ 
our  author  has  made  out  the  fidlowing  oharaoteristi- 
cal  circumstances  of  die  two  diseases,  contrasted  to 
one  aoodwr. 


Seariatina  Anginosa. 
Seaaon,  ■  Summer  .  .  An- 
tunm; 


Angina  Gangrenosa. 
^Ruon.  .  Spring . .  Win- 
ter, 


Scariadaa  Aagio&aa. 
;j1h'.  .Hot...I%. 
Pla€€9.   High. .Dry... 

GiaveUy. 
Subject.  Vigfwow.  Bolh 

sexes  alike.  <  Bo^t  in 
*  most  dfvqgar^.. « . 

Skin.  Full  scarlet .  ^  .  . 
smooth.  . .  If  pim|dy, 
the-  pimples  white  at 
the  top  . .  Always  dry 
and  hoL 
'  'EytM.  Shining,  eqiAble, 
intense  redness,  rarely 
watery. 

Zi&roaf.  In  summer,  ton- 
sfls,  Sec  little  tume- 
fied ;  no  slough  .  .  In 
autumn,  more  swelled. 
Integuments  separating 
.  .  Stoughs  white. 

Breath,  Very  hat,  hnt  net 
fetid. 

V rice.  In  summer,  natural. 
'  ^Ouiwdlr.    ifcegnlar  at  the 

accessian. 
Shod,  9ufly. .  Firm. 
Tmituaiem,  The  3d,  jtfa, 

8th,  or  iith  day. 
Aisfwrr.  Liflanunatoiy. 


An, 

Ah, .  Warm  .  vlAoiot. 
Piac€$.    Qoso  . .  I.0V . . 

Davy . .  Marshy. 
StthjecU.  Delicate.. 

men  and  frnurfi*  chilr 
'  dren.  JElohnst  adalti  not 
'  in  danger. 

Skin.  Red  tinct . .  pim- 
-  ply. .  The  ^^ks  red- 
der than  the  interstices 
. .  bedewed  with  sweat 

' '  towards  momjng. 

£j(M.  Inflamed  and  wa- 
tery, vs  S01&  and  dead. 

Throat.  Tonsils,  &c.coa- 
sideraUj  swelled  and 
ulcerated  .  .  .  Slooghs 
darii  h^owBu 


Br«mtk.  Offensive  to  the 
'patients  and  assistants. 

Voitx.   Fkt  and  raiding;. 

Bvwda . .  Ftarpag  at  the 
accession. 

Bhod. .  Florid. .  Tender. 

Term^tatiim,  No  sti^d 
pnriod. 


It  is  not  pretended,  Dr  Withering  remarks,  that  all 
the  above  contiusted  symptoms  will  be  met  with  in 
every  case.  It  is  enough,  he  observes,  that  some  of 
them  appear }  and  that  if,  conjoined  with  tbe  consi- 
deration of  the  prevailing  constitution,  they  enable  na 
to  direct  that  mode  of  treatment  which  will  moet  con- 
tribute to  tbe  relief  of  the  sick. 

But  notwithstanding  the  attention  which  Dr  Wi- 
dwruag  has  bestowed  upon  this  subject,  we  are  still' 
decidedly  of  opinion,  that  dm  disease  whkh  he  has  so 
acourately  described  under  tbe  tide  of  tcttritOma  awgi- 
nosa,  is  m  reality  the  same  affection  vnth  the  maJignant 
ulcerous  sore  throat  of  Haxham  and  Fotfaergill.  Dur- 
itig  different  e|Mdemios,  (his  disease,  like  smallpox  and 
measles,  in  difierent  seasoos,  is  considerably  varied  in 
its  appearance.  But  sdll  there  occurs  such  a  simila- 
rity as  clearly  marks  the  sameness  of  the  affection. 
And  indeed  uis,  as  ia  the  case  of  die  smallpox,  is 
abundantly  demonstrated  by  iofecdon  from  one  con- 
tagion giving  poteotion  i^ainst  sncc^edin^  ones,  al- 
dmigh  the  appoaraacoB  he  much  varied.  This  has  parti- 
culariy  appeared  at  Edinburgh,  where  tbe  diseaaie  has  of 
hte  prevailed  as  an  efademic  on  five  different  years,  vis. 

«774-7J»  '78a-®3.  1789-9°.  «797-98»  «nd  1804-5; 
During  tbe  first  of  these  occasims,  in  the  greater  part  of 
patients,  tbe  sore  throats  were  of  a  very  gan^nous  and 
maligmmt  nature :  during  the  second,  die  disease  mere 
commonly  appeared  under  the  fnrD  of  what  might  be 
called  scarlatina:  and  during  the  other  epi- 

demics, tbe  contagifm  wtt,  if  we  may  be  allowed  the  ex- 
pression, of  an  intermediate  nature.  But  it  is  feitherto 
he  remarked,  that  during  every  one  of  thoee  epideaaics, 
what  oeveral  cbiUrea  of  a  fiamly  wenattfae  same  time 
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Rubjectnl-  to  (be  infection,  io  one  the  ^Ksae  mm)d  have 
Ween  attended  with  almost  att  the  symptoms  HifehtioseJ 
'  in  the  cohrnu  ut  tearlatilia  tfi^glnwMO,  ttith  ftospeM  t6 
tkin,  eyesf  throaty  breath,  boms,  termination  of  the 
affectiona,  &c.  In  another,  would  ha-re  oflcuited  aH 
tiife  syttiptotD*  with  redpect  to  those  particnhu*  which 
he  MM  mehtaoAed  ondi^  tfle  colnitan  of 
grenoaa.  Whilfe  at  the  MIM  tinier  in  nnn^herless  iA- 
Btances,  efen  lA  the  same  patient,  the  diaeaAe  at  itA 
commetaoement  has  6b6wn  evident  marks  of  an  mflanv 
mntety,  aAd  at  its  termitaatiea  of  a  pdtrid  tendency. 
And  uiert  cannot  be  a  doubt,  that  both  the  soarlatilia 
•nginosa  of  Witberinf^,  and  the  cynaoche  rnali^a,  aft 
de^ribed  b^  Fothtt^ll  end  Hakham,  have  occurred  ih 
every  stamn  and  sinatido^  juid  have  i^ectf  d  persoirt  df 
tvorf  age  and  conStitnttoii  fiot  b^firre  ^bjebt  to  «4die^ 

'  J  

VULUCa 

CUMte.  1.  Di-lVkherinff  dIhiM,  that  the  iihiineilitttt 
c*wt  of  tbis  dise*S6  is  ft'^nson  oS  a  pecidiiilr  k^d  Com- 
municable by  contagion, 

2k  'Alft  this  poison  first  tidtts  t)os!Msn<Hi  of  the 
raocoas  'membraiie  Ihiibg  Ae  fituces  aild  the  nose  ;  atiH 
cither  by  ks  afcHon  utMm  the  secretwy  gtanda,  dr 
npott  ^  mdcOS  itMlf^  asiiiteilatei  that  miMns  la  its 
«#n  hattire.  ' 

3.  That  it  ift  kt>nt  this  beginning,  and  from  this  on- 
ly, that  k  spreitds  to  Ihe  stoiliach,  &c.  and  at  length 
■ets  npon  the  syaterii  at  la^. 

4.  That  iUi  first  action  vpoA  the  tieryes  is  of  a  seda- 
"tive  or  dehiHlatiDg  nature. 

5.  Th^  in  «oiueqat!ttoe  of  eertath  laiM  of  the  mt* 
Tous  system,  when  tbfc  debilitaitiB^  effects  opnn^  upon 
the  sensorinm  cotnmnne,  a  reaction  takes  pUce  ;  and 
that  this  react  Job  is,  cateris  parous,  proportioned  to  the 
debilitating  power. 

6.  That,  in  cotweqnence  of  this  reaction  of  the 
nervous  system,  the  vibratory  motion  of  the  ca|iiltaTy 
hlood-veasels  dependant  thereon  is  greatly  increased ; 
an  unusually  large  quantity  of  blood  is  accmnulated  in 
those  vessels ;  the  heart  and  lar^  blood-vessels  are  de- 
loived  of  their  customary  proportion  ;  and  hence,  though 
stimulated  to  more  frequent  contraction,  the  pulse  must 
necessarily  be  feeble. 

7.  That  a»  violent  exertions  are  foUowed  by  debility, 
npon  the  cessation  of  the  fever,  the  capillary  vessels, 
whi^  had  a<Acd  with  such  omnual  v  lolebce,  are  left  in 
ft  state  «f  «rti*roe  debility,  and  Are  hmg  in  recovering 
tbrir  tone  j  hence  it  is  l^t  so  many  patieAts  aftetwardb 
beeome  dropsEtial. 

Dr  M^ithering  next  jnroceeds  to  the  considcitation  of 
the  different  reOKdies  which  either  are  at  present  in 
common  use^  or  hav«  been  reboumended  as  . proper  ift 
-tins  ditease. 

Cart.  Bloed-letfihg  has  been  ivcofntnended  1>y  aut 
tftms  \  bnt  such  was  the  state  of  the  poke  in  this  dis- 
Mder,  s!t  leabt  daring  the  sommer  months,  that  it  was 
hot  in -ahy  instance- thought  advis^le -to  take  away 
Uoiod.  In  sOine  cases,  indeed,  ifrhert  the  fiery  ted- 
kwfts  of  the  eyei  sebmed  -to  dediand  the  use  of  leeches-, 
Aey  were  had  ifceonrse  to,  bat  hew  with  any^adiralH 
tage.  Ih  the  harvest  mAidM;  -«hen  Ae  palse  waa 
taor«firftt,  and  trhen  sttfih^timl  seeilted  to  be  threaten- 
ed from  Uie  swelling  in  the  fauces,  blood-'letting  was 
«w>«tia«s  adnM  ^  biit  nill  ^tb  \m  a^vMUge  than 
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•M  Would  have  ncpected  in  almost  any  other  Mtaa-SeariathiB. 


Voiiiifbg.}  This,  Br  Withering  observw,  aeens  to 
be  the  remedy  of  nature  \  and  h«  is  mtprioed  bow  it 
fiboald  hav«  been  omitted  by  several  utiim  wbo  have 
#Mie  before  Un^.  Vomiting,  he  Miys^  most  amply  fut- 
flh  the-in^caltietas  arismgboth  from  a  consideration  of 
tke  OMH^  Md  «f  Ae  effects  \  atid  a  liberal  use  of  the  re- 
medy he  holds  forth  as  tbc  true  foundation  for  success- 
ftd  practice  in  scarlet  fever  and  sore  throat.  His  com- 
•moti  form  of  eiMtie  is  a  cAmbination  of  tartar  emetic 
and  ipecacuanha,  given  in  pretty  smart  doses  j  and 
these  KYtt  to  be  re^ieated  at  least  onne  in  48  hoiirs,  and 
ih  the  i^o^st  cases  W>  often  as  twice  in  24  hours. 
'  Pbrgtti^]  Thb  action  <A  purgatives  is  oonndmd 
by  t)t  Witherirtg  a*  altogether  repugnant  to  die  cura- 
tive indications  in  this  disease :  Ka-  the  poisons,  as  ftrr- 
tneHy  r^arked,  biiilg  received  iiAo  the  system  by  the 
'ftuces,  the  opent^oD  of  a  purge,  instead  of  diachargiog 
it,  can  only  ph»*oVe  its  difiuion  idong  the  alimentary 
•caAal  and,  ift  fact,  wb  are  bold,  that  when  even  a  - 
B|)ontaneoU9  paring  snp^rvenes  in  this  disease,  the  pa- 
tients sink  so  Amazingly'  fast,  that  it  is  not  within  the  - 
Klich  of  art  to  support  diem.  ^Vhen,  however,  a  con- 
'siderabte  quantity  of  acrid  matter  passing  fitim  die 
fauces  into  thfe  stomach,  tn^es  its  way  to  fte  rectum, 
a  fM>nsiderabIe  degree  of  looseness  often  takes  place. 
And  althou^  evteuatiotis  from  the  system  in  gefwiral  by 
means  cathartics  may  be  hortful,  yet  patients  of^ 
obteiti  giteat  reKef  from  a  free  discharge  of  th»  matter;  . 
and  by  discharging  it,  poi^tivea  have  the  efl^t  evea 
of  pre^eittibg  an  etacteatmi  from  the  system,  which  . 
Uroald  odienrfse  take  place.  • 

Sndotffics.  Cor^a!s.r  Atexipbarmics.]  None  of ' 
these  remedies  were  found  beneficial.  With  respect  to 
cordiids,  Dr  Withoing  obenTes,  that  altbeugh  they 
seem  to  be  indicated  by  the  great  loss  of  strength  and 
feeble  pnlse,  vet  the  certain  consequence  tA  their  use 
always  was,  aninercMe  tffreatieaness,  of  the  delirium, 
and  of  the  beat.  - 

Dinretics.]    These  were  fpnod  very  beneficial.  Thfr 

,  vegetable  fixed  alkali  is  recommended  as  the  most  pro- 
per article  of  this  kind  :  a  dram  or  two  may  be  easily 

^  swallowed  every  24  hours,  by  giving  a  smaU  quantity  -' 
in  every  thing  the  ^tient  drinks.  Diuretics,  liowever, 
have  been  finittd  pnocipally  serviceable,  hy  pnctitionen 
in  gencMl,  in  dwse  cafles  wfam  the  urine  is  olnerved 

.  to  be  scanty,  and  where  dropsicid  iywptqma  haTO  taken 
^ce. 

Citichomi.]  No  medicine,  wer  are  told,  ever  had 
»  fairtr  trial  in  any  disease  than  the  Peruvian  bark 
bad  in  this  epidemic  ;  for  the  feeble  pulse,  ^reat  pro- 
^tratiofa  of  strength,  with  here  and  there  a  Uvtd  spot, 
were  tbooght  to  be  such  undeniable  Evidences  of  a  pu- 
trid tendency,  that  cinchona  was  poured  down  not 
vrilh  a  spaoiiig  hand.  But  this  was  only  at  first ;  for 
these  Uvtd  spots  and  the  sloughs  in  the  throat  being 
found  to  be  the  effects  of  infiammation  instead  of  pu-  - 
tr«&ctiou,  and  Ae  bark  iorteatd  of  dimiftishin^  rather 
increasing  these  symptoms,  it  «u  at  lait  entnelr  laid 
widte  by  Dr  WtdMing  in  his  pradtice.  Bnt  although 
ciaehofia  may  not  hftv^heeh  suecMsfirl  widi  a  particn- 
epidHue  «t  a-  puUcnlalr  pboe )  yet  from  the  con- 
curring testimony  1^  many  practitiiiiers,  it  is  vexy  com* 
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ExuiUie-  Konly  fobnd  to  be  ptoductive  of  good  effects :  And 
-mau.    there  is  perliaps  no  remedy  on  which  greater  depend- 
*"  '"V"  ■' ance  is  in  general  put,  piuticularly  in  tne  advaoced  pe- 
Tiods  of  the  disease,  where  Uie  fcetor  is  considerable. 

Upon  the  same  principles  that  cinchona  was  pre- 
scribed, fixoble  air  was  at  first  likewise  advised,  but 
with  no  evident  effects  either  one  way  or  another. 
Dulcified  acids  were  also  had  recourse  to,  but  with  no 
advantage. 

Opiates.]  These,  although  recommended  by  s«ne 
authors  for  the  removal  of  inquietude  and  watchfulness, 
yet  in  this  epidemic,  instead  of  efiecdn^  these  purposes, 
always  increased  the  distress  of  the  patient. 

Blisters.]  In  the  summer  appearance  of  the  diseas«, 
4>liBter9  were  universally  detrimental ;  they  never  fmiled 
to  hasten  the  delirium }  and  if  the  case  was  of  the 
worst  kind,  they  too  oflen  confirmed  its  fatal  tendency. 
But  although  this  may  have  been  the  case  during  the 
epidemic  which  Dr  Withering  describes,  it  has  by  no 
means  been  generally  observed.  On  the  contrary,  by 
the  early  application  of  blisters  to  the  external  fauces, 
both  the  glandular  swellings  and  likewise  the  discharge 
from  the  mouth  and  fauces  have  been  much  dimioiso- 
ed and  practitioners  have  believed,  not  without  pro- 
bable reason,  that  the  after-affections  of  the  throat 
were  less  considerable  than  would  otherwise  have  been 
the  case. 

Injected  gargles  of  contrayerva  decoction,  sweetened 
with  oxymel  of  squills,  &c.  were  found  very  beneficial 
in  bringing  always  large  quantities  of  viscid  ropy  stuff 
from  tbe  fiiuces. 

The  immersion  of  the  feet  and  legs  in  warm  water, 
although  it  did  no  harm,  yet  did  not  either  procure 
^  sleep  or  abate  tbe  delirium,  as  it  frequently  does  in 
other  kinds  of  fever. 

As  in  summer  it  was  found  difficult  to  keep  the  par- 
4ients  sufficiently  cool,  they  were  ordered  to  lie  upon 
a  mattress  instead  of  a  feather-bed  j  a  free  circula- 
tion of  air  was  kejit  up }  and  where  the  patients  strength 
would  admit  of  it,  they  were  ordered  frequently  out 
of  doors.  Animal  food  and  fermented  liquors  were 
denied  them,  and  nothing  allowed  but  tea,  coffee, 
chocolate, .  milk  and  water,  gruel,  barley-water,  and 
such  articles. 

With  respect  to  the  dropsical  disorder  which  so  fre- 
quently succeeds  to  this  complaint,  it  was  never  obser- 
ved, Dr  Withering  remarks,  when  the  ^ceding 
symptoois  had  been  properly  treated. 

When  called  upon  to  patients  in  the  dropsical  state, 
he  began  his  practice  by  a  dose  of  calomel  at  night, 
and  a  purgative  in  the  morning.  When  a  febrile 
pulse  attended  the  other  symptoms,  emetics  were  use- 
ful, as  well  as  the  saline  draughts  and  other  neutral 
Salts.  AVhen  great  debility,  comatose  or  peripneu- 
monic  symptoms  occurred,  blisters  were  found  very  ser- 
viceable :  but  when  dropsical  symptoms  were  the  prin- 
cipal cause  of  complaint,  small  doses  of  rhubarb  and 
Calomel  were  advised  ;  recourse  was  also  had  to  diluted 
solutions  of  fixed  alkalies,  squills,  Seltzer  waters,  and 
other  diuretin. 

When  the  udne  flows  freely,  steel  and  other  tonics 
'ttre  recommended}  together  with  gentle  exercise,  high- 
seasoned  food,  wia«,  and  tbe  weanng  of  flannel  in  coO' 
tact  with  the  skin. 

Dr  Witheriog  conUudes  liis  essay  with  an  enumerft- 


tion  of  several  cases,  treated  according  to  the  principles  Uidcuu. 
above  laid  down.    The  successful  termination  of  these  -y^ 
cases  demonstrates  the  jH-opriety  of  tbe  practice  which 
he  has  recommended  j  at  least  for  tbe  epidemic  under 
the  form  in  which  it  then  appeared. 

Since  Dr  Withering^s  publication,  two  other  prac- 
tices have  obtained  considerable  ceLebrity  in  this  disease. 
The  one  is  dashing  cold  water  on  the  surface  af  the 
body  in  the  manner  recommended  by  Dr  Currie  in 
proper  fevers.  It  is,  however,  very  certain  that  al- 
though this  may  obviate  symptoms,  and  particularly 
diminish  the  brat  when  very  urgent,  yet  it  never  pro- 
duces an  artificial  termination  of  the  disease  as  some 
have  alleged.  Wlien  tbe  contagion  of  scarlatina  is  in- 
troduced into  a  human  body,  never  before  subjected  to 
the  disease,  it  must,  like  smallpox  and  ini:asles,  run  a 
certain  course,  and  the  attention  of  tbe  practitioner 
must  merely  be  employed  in  endeavonriw  to  render 
that  course  as  mild  as  he  can,  principally  by  obviating 
urgent  symptoms. 

The  other  remedy  lately  introduced,  and  highly 
commended  in  scarlatina  anginosa,  is  tbe  oxygenated 
muriatic  acid.  This  has  been  particularly  extolled  by 
Mr  John  Ayrey  Braithwaife,  surgeon  at  Lancaster. 
One  dram  of  the  oxy^nated  muriatic  acid  is  mixed 
with  eight  ounces  of  distilled  water.  This  quantity  be 
directs  to  be  taken  by  a  patient  at  the  age  of  puberty 
every  day.  But  the  quanti^  must  be  regulated  by  the 
.  age  and  situation  of  the  patient.  This  remedy  also  is 
very  useful  as  obviating  symptoms,  particularly  the  af- 
fection of  the  throat.  But  with  this  intention  we  have 
oflen  employed  it  with  great  advantage. 

Genus  XXXUI.  URTICAKIA. 

nsttls-xasb. 

Febris  urticata,  Vog,  40. 
Uredo,  Lm.  8. 
Purpura  urticata,  Jutwk.  75. 
Scarlatina  urticata,  Sauv.  sp.  2. 
Eryaipelatis  species  altera,  Sydenham^  sect,  vk^ 
cap.  6. 

Febris  scarlatina,  et  febris  urticata,  Meys 
Mai.  des  armies,  291  et  seq. 

Description.    This  disease  has  its  English  name 
nettle-rash  from  the  resemblance  of  its  eruption  to 
made  by  the  stinging  of  nettles.   These  little  elevati^ 
upoP  tljL'  skin  in  tin:  DcUlc-rar^Ei  iiftcn  appuitr  iiist^i 
aneou^ly,  psptctally  if  the  skin  lie  rublicil  or  scratc." 
and  seliU>m  ^btay  many  Iidui's  i]i  the  same  place^ 
sometimes  not  ma-ny  miiiutei.    No  part  of  the  t>^-,^ 
exempt  from  tlu-m  \  and  where  many  of  them  '^^^ 
gether,  and  continue  an  hour  or  two,  the  p^-^^  ^— ^ 
ef^ea  cqniiidc rally  sweller)  j  which  particuUrly 
in  the  t»ce,  arms,  apd  bands.     These  eru,pxi< 
continut;  to  inlVsl  the  rikin,  aonit^tjimcd  in  onii 
sometLmch  in  another,  for  one  or  two 
two  or  three  times  eveiy  day, 
greftt^^tit  part  pf  tbe  9    '  ^ 
last  oiiW  a  few  da- 
sometimes  the  dis' 
short  interv'a,ls. 

But  tliou5 
as  already  o 
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xaotbe-  ncttles,  it  U  sometimes  ftccompanied  with  long  weals, 
as  if  the  part  had  been  struck  with  a  whip.  What* 
ever  lie  the  shape  of  these  einlnences,  they  always  ap- 
jprar  solid,  withoat  having  any  cavity  or  head  am- 
tuning  either  water  or  any  other  liquor :  and  tliis 
aObrds  an  easy  mark  whereW  this  disease  may  be  di- 
fltm^ished  from  the  itch.  For  it  often  happens,  that 
fhe  insufferable  itching  with  which  thie  ertipticm  is  at- 
tenilcd,  provokes  the  patient  to  scratch  the  parts  so 
violently,  that  a  small  part  of  the  cuticle  on  the  top  of 
these  little  tumours  is  rubbed  off*,  a  Httle  scab  succeeds  • 
and,  when  the  swelling  is  gone  down,  there  is  left  an 
appearance  hardly  to  be  distinguished  Irom  the  itch, 
hut  by  the  circumstance  jnst  now  mentioned.  The 
nettle-rash  also  further  diucrs  from  the  itch,  in  not 
being  infectious. 

Causes,  &c.  Dr  Helierden  is  inclined  to  ascribe 
fliis  distemper  to  some  mechanical  cause  outwardly  ap- 
plied to  the  skin.  He  observes,  that  most  people  suf- 
fer in  a  similar  manner  from  the  real  stinging  of  nettles. 
Cowbage,  or,  as  it  is  corruptly  called,  cow-itch^  a 
sort  of  phaaeolus,  or  French  bean,  the  pod  of  which 
is  covered  over  with  a  kind  of  down  or  hair,  and  the 
effect  if  which  upon  tlie  skin  is  much  the  same  as  that 
6f  nettles  ;  and  almost  any  hairs  cut  equally  short,  and 
sprinkled  upon  the  skin,  whenever  they  happen  to  stick 
in  it,  mil  make  the  part  itch  or  smart  ib  such  a  man- 
ner as  to  give  great  uneasiness  ;  it  is  also  a  considerable 
time  before  the  skin  can  be  cleared  of  the  finer  ones, 
when  once  they  are  strewed  upon  it. 

'Reaumur,  in  the  fourth  memoir  of  bis  History  of 
losacts,  describes  a  species  of  caterpillars  to  which  he- 
Ion^  a  sat  of  liiiirs  almost  invisible  to  the  naked  eye, 
which  are  easily  detadied,  and  frequently  float  in  the 
airTonnd  their  nest,  tliou^h  It  'hai-e  not  Iweni  at  all 
disturbed.  The  touch  of  these  hairs  has  a  similar  elTcct 
with  the  cow-itch ;  that  is,  they  occasion  intolerable 
itchlngs  with  Httle  bumps  and  redness,  arising  some" 
times  to- a  slight  inflammation.  These  he  found  would 
continue  four  or  five  days,  if  the  animal  or  the  nest 
had  been  much  handled ;  and  though  they  had  not 
been  touched  at  all,  yet  by  ortly  walking  near  thetr 
nests,  the  same  effects  would  be  brought  on,  but  for  a 
shorter  time.  These  hairs  affect  the  skin  In  this  man- 
ner by  sticking  in  It,  as  he  could  perceive  witha  glass  of 
a  great  magnifying  power ;  for  with  one  of  a  small  power 
they  were  not  visible.  The  uneasy  sensations  caused  by 
these  smidi  wounds,  not  only,  as  be  says,  last  se\*eral 
days,  ljut  move  from  one  part  of  the  body  to  another  so 
that  they  will  cease  upon  one  wri^,  and  immediately 
begin  on  the  other  ;  from  the  wrist  they  will  go  to  the 
fingers  or  the  face,  or  even  to  the  paHs  of  the  body 
which  are  covered.  He  sopposes,  that  the  motions  of 
the  body,  when  much  of  this  fine  down  lies  near  or  upon 
the  skin,  may  drive  it  from  one  part  to  another,  or 
diange  what  was  lying  there  inoffensively  to  a  situation 
fit  to  make  it  penetrate  into  the  skin.  Neither  cold 
water,  nor  oil,  nw  spirit  of  wine,  with  which  the 
parts  aflfected  were  bathed,  bad  any  eflcct  in  removing 
the  itching.  He  thinks  the  most  efficatuous  remedy 
which  be  tried  fiir  this  cmnplaint  was,  to  tub  the  parts 
strongly  with  parsley,  whidi  instantly  lessened  the  sen- 
sations, and  after  two  or  three  hours,  entirely  freed  the 
patient  from  them.  It  is  also  well  known  tliat  many 
species  of  caterpillars,  by  only  walking  over  the  hands, 
VoL.XIU.P«rtL  t 
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will  produce  something  like  this  efltct  ob  the  paris  rrticaria. 
which  they  touch,  and  undoubtedly  from  the  same  ^"^-y 

Cause. 

'  Dr  Heberdeti  asks,  Is  It  impossible  that  the  nettU' 
rash  should  arise  fiiwn  tin  same  causes,  or  from  otliers 
similar,  which  we  miss  by  looking  too  deeply  for 
tbem  in  the  blood  and  humours  ?  Such,  says,  he,  may 
have  been  its  origin  in  some  Instances,  whtyx  it  haS' 
lasted  only  a  few  days  }  but  where  this  affection  has 
continued  for  some  years,  in  persons  who  change  their 
linen  every  day,  and  who  bathe  frequently  all  the 
time,  it  can  hardly  be  ascribed  to  such  an  external 
cause.  He  has  observed  it  frequently  to  arise  froin 
cantharidcs :  but  though  it  has  continued  many  Weeks 
after  the  removal  of  tlie  blister,  yet  it  fnight  be  su- 
spected that  this  arose  from  the  fine  splculx  of  the 
cantharides  sticking  all  this  time  about  the  skin  j  it 
being  costomary  to  strew  mudi  of  the  dry  powder  of 
the  cuitharides  over  the  blistcr-plaster,  whence  it  may 
readily  he  Carried  to  other  parts  of  the  body.  But  it 
IS  certain  that  similar  effects  niU  sometimes  follow  the 
internal  use  of  wild  valerian  root,  or  the  eating  of  fi«h 
not  sufl^clently  dressed^  muscles,  shrimps,  and  even 
honey,  and  the  kernels  of  fruits,  will  also  sometimeti 
produce  symptoms  of  a  similar  kind.  But  whatever 
be  its  cause,  Ur  Hcberden  never  saw  any  reat^on  to 
suppose  that  the  nettle-rash  had  in  any  way  vitiated 
the  humours  to  such  a  degree  as  to  require  the  use  of 
internal  remedies  \  and  if  the  itching  could  be  cer- 
tainly nud  expeditiously  allayed,  there  would  he  no 
occasion  for  any  farther  cure.  He  concludes  this 
history  of  the  dtsOTtler  with  a  case  communicated 
to  him  by  Dr  Mousey,  physician  of  Chelsea  Collcjrv, 
and  in  wluch  the  disease  appeareil  with  uncommon  vio- 
lence. 

W.  A.  aged  near  30,  of  a  thin  spare  habit,  Was 
seized  with  a  disorder  attended  with  symptoms  of  a 
very  uncommon  kind.  Whenever  he  went  into  the  ■ 
air,  if  the  sun  sinned  bright,  he  was  seized  with  a 
tickling  of  his  flesh  on  those  parts  exposed  to  the  sun : 
this  tidding,  by  his  continuing  in  the  air,  increased  to 
a  violent  itching,  attended  with  great  beat  and  pain : 
the  skin  would  then  be  almost  as  red  as  vermilion,  and 
thicken  like  leather }  and  tbia  remained  till  he  went  out 
of  the  open  air,  and  then  abated  in  about  15  or  20  mi- 
nutes. This  happened  only  when  the  sun  was  above 
the  horizmi }  at  oUira  timet  he  was  what  he  called 
quite  iivtf.~But  it  was  not  owing  to  the  beat  of  the 
sun  ;  for  the  sun  in  winter  affected  him  fiill  as  nincb, 
if  not  more,  and  the  heat  of  the  fire  bad  no  such  ef- 
fect. Thus  he  was  confined  to  the  bouse  for  10  years. 
He  tried  several  hospitals,  and  had  advices  from  many 
physicians,  without  the  least  abatement  of  his  com- 
plaints. At  last  il:  was  agreed  by  a  consultation  of 
physicians,  that  he  should  try  dipping  in  salt  Water; 
which  he  did  at  Yarmouth  for  13  weeks,  without  any 
visible  amendment.  One  hot  day,  having  pulled  off 
his  clothes  and  gone  into  the  sea  in  the  middle  of  the 
day,  the  heat  diffused  itself  so  violently  all  over  Kia 
body,  that,  by  the  time  be  had  put  00  his  clothes, 
bis  eyesight'  began  to  fail|  and  he  was  compelled  to  He 
down  upon  the  ground  to  save  himselffromfidling.  Tbe 
moment  be  lay  down,  the  faintness  went  off :  upon  this 
he  got  up  again  \  but  had  no  sooner  arisen,  than  he 
found  himself  in  the  fonner  condition }  he  tbenjore  lay 
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Xxuntlie-  dowa  ftgain,  and  immediateljr  recoTcred.  He  coatinaed 
nutik    alternately  getting  up  and  lying  down,  till  tfae  disorder 

"'  y  ■  began  to  be  exbauated,  which  was  in  about  half  an 
hour  'f  and  be  was  frequcDtly  obliged  to  have  recourse 
to  the  same  expedient. 

Having  at  last  accidentally  met  with  Dr  Monsey, 
this  physician  questioned  him  concerning  the  cause  of 
the  disorder}  but  nothing  could  be  guessed  at,  ex- 
cepting that  the  patient  had  owned  he  oad  one  winter 
li'-'-'d  eiitiiely  upon  bullock's  liver  aud  porter,  from 
inability  to  purch^  better  victuals.  A  comrade  lived 
with  him  at  that  time,  on  the  same  provisions  j  and 
he  also  was  affected  in  a  similar  manner,  though  in  a 
less  degree,  and  had  recovered.  The  patient  was  then 
first  put  upon  a  course  of  Dover's  sweating  powder 
without  any  effect,  and  afterwards  tried  a  course  of  ni- 
trons one»  with  the  same  bad  success.  At  last  Dr 
Monsey  determined  to  tr^  the  effect  of  mercury,  which 
happily  proved  effectual  m  removing  this  obstinate  and 
uncommon  distemper.  Tfae  patient  began  with  taking 
five  ^-rains  of  calomel  for  three  nights  running,  and  a 
.  cathartic  next  morning.  In  this  course  he  went  on  for 
near  a  fortnight,  at  the  end  of  irfiich  he  found  him- 
self very  sensibly  relieved.  This  encouraged  him  to  go 
on  rat!ic>r  too  boldly,  by  which  means  a  slight  saliva- 
tion ensued  }  however,  that  went  off  soon,  and  in  about 
six  weeks  he  was  quite  well. — Some  time  after,  he  was 
threatened  irith  a  return  of  his  disorder  but  thU  was 
effectnallr  relieved  by  a  dose  of  calomel,  which  be  had 
afterwarw  occasion  to  repeat  fw  the  same  reason,  and 
with  the  same  success  ;  but  at  last  the  disorder  seemed 
to  be  radically  cured,  by  his  having  no  further  symp- 
toms of  a  relapse. 

■3»  Genus  XXXTV.  PEMPHIGUS. 

Pemphigus,  Sauv.  gen.  93.    Sag,  391. 
Morta,  Zm.  i. 
Febris  bullosa,  Vog.  41. 
Pemphigus  major,  Sauv.  sp.  i. 

Exanthemata  serosa,  C.  Ptson.  Obs.  1 50. 

Febris  pemphygodes,  Ephem,  Germ,  D.  L  A.  viii. 
Obs.  56. 

Pemphigus  castrensis,  Sauv.  sp.  2. 

Febres  syneches,  cum  vesiculis  per  pectus  et  col- 
lum  sparsis,  Morten.  App.  ad  Exerc.  II. 
Pemphigus  Helveticns,  Sattv.  sp.  3.    Langhans  in 

Act.  Helvet.  vol.  ii.  p.  260.  et  in  Beachrtibung 

des  SienienUials,  Zurich  1753. 

This  is  a  very  rare  disease,  insomuch  that  Dr.  Col- 
l<;n  declares  he  never  saw  it.  He  dexlines  takbg  the 
descriptions  of  foreign  physicians :  we  shall  therefore 
content  ourselves  with  giving  an  instance  of  this  very 
uncommon  distemper,  as  it  was  observed  in  the  Infir- 
mary at  Aberdeen,  and  was  treated  by  the  late  Dr 
David  Stuart,  th^n  pliysician  to  that  hospital,  who 
soon  after  published  an  acconnt  of  it  in  the  Edinburgh 
Medical  Commentaries.  A  private  soldier  of  the  73d 
regiment,  aged  eighteen  years,  formerly  a  p^lar,  and 
uaturalli|r  of  a  healthy  constitution,  was  received  into 
the  hospital  at  Aberdeen  on  the  25tb  of  April.  About 
twenty  days  before  that,  be  had  been  seized  with  the 
measles  when  in  the  country  j  and,  in  marching  to 
town,  on  the  second  day  of  their  eruption,  be  was  ex- 
posed to  cold }  upon  which  they  suddenly  disappeared. 


Having  arrived  at  Aberdeen,  he  was  quutered  in  a  Pcavbiicn 
damp,  ill-aired,  und»-groand  apartmoit.      He  then'  ""w"  * 
complained  of  sickness  at  stomach,  great  oppression 
about  the  prxcordia,  headach,  lassitude,  and  weari- 
ness, on  the  least  exertion }  with  stiffness  and  rigidity 
of  his  knees  and  other  joints.    The  surgeon  of  tho  re- 
giment visited  him :  he  was  purged,  bot  with  little 
benefit.    About  ten  days  before,  he  observed  on  the 
inside  of  his  thighs  a  number  of  very  small,  distinct, 
red  spots,  a  little  elevated  above  the  surface  of  the 
skin,  and  much  resembling  the  first  appearance  of  small- 
pox.   This  eruption  gradually  spread  itself  ov<^  his  , 
wbote  body,  and  the  pustules  continued  every  day  to  in- 
crease in  size. 

Upon  being  received  into  the  hospital,  he  complain- 
ed of  headacn,  sickness  at  stomach,  oppression  about 
the  prsecordia,  thirst,  sore  throat,  with  difficulty  of 
swallowing  ;  his  tongue  was  foul,  his  skin  felt  hot  aod^ 
feverish  J  pulse  from  110  to  120,  rather  depressed^ 
belly  costive  }  eyes  dull  and  languid,  but  without  deli- 
rium. The  whole  surface  of  bis  skin  was  interspersed 
with  vesicles,  or  pfalyctsens,  of  the  size  of  an  ordinary 
walnut  \  many  of  them  were  lai^^,  especially  on  the 
arms  and  breast.  In  the  interstices,  between  the  vesi- 
cles, the  appearance  of  the  skin  was  natural,  nor  was 
there  any  redness  round  their  base  ;  the  distance  from 
one  to  another  was  firnn  half  an  inch  to  a  hand- 
breadth  or  moi«.  In  some  places  two  or  three  were 
joined  toeetber,  like  the  nustules  in  the  confluent  small- 
pox. Atew  vesicles  had  burst  of  themselves,  and  form- 
ed a  whitish  scab  or  crust.  These  were  chiefly  on  the 
neck  and  face  j  others  showed  a  tolerably  laudable  pus. 
However,  b^  &r  the  greatest  number  were  perfectly 
entire,  turgid,  and  of  a  bluish  colour.  Upon  opening 
them,  it  was  evident  that  tfae  cuticle  elevated  lUiove 
tfae  cutis,  and  distended  with  a  thin,  yellowish,  semi* 
^Ilucid  serum,  formed  this  appearance.  Nor  was  the 
surface  of  the  cutis  ulcerated  or  livid ;  bat  of  a  led 
florid  colonr,  as  when  the  euticle  is  separated  by  a- 
blister,  or  superficial  burning.  No  other  petaan  la- 
boured under  a  similar  disease,  either  in  the  part  of  Um 
conntry  from  which  he  came,  or  when  he  xasidod  ia 
Aberdeen. 

This  case  was  treated  in  tbe  following  manner.  The 
largest  of  the  vesicles  were  snipped,  and  dressed  with 
unguent,  e  lap.  calatm'nari.  In  tfae  evening  he  was  vo- 
mited with  a  solution  of  tartar  emetic,  given  in  small 
quantities  and  at  intervals.  This  also  procured  two 
loose  stools.  And  he  was  ordered  for  drink,  water- 
gruel  acidulated  with  lemon  juice. 

"  April  16.  He  still  complained  of  sickness,  some 
op^xssion  about  his  breast,  and  sore  throat ;  he  had 
slept  little  during  the  night ;  bis  tongue  was  fonl  and 
blackish  ;  his  skin,  however,  was  not  so  hot  as  tbe  pre- 
ceding day  >  bis  urine  was  high-colonred,  but  had  the 
appearance  of  separation  j  his  pulse  90,  and  soft ;  most 
of  the  sores  on  Uie  trunk  of  the  body  looked  clean. 
Others,  particularly  where  the  vesicles  were  confluent, 
seemed  beginning  to  ulcerate,  and  to  have  a  bluish  sub- 
livid  appearance.  Tbey  were  dressed  afresh  with  ce- 
rate, and  he  was  ordered  the  following  medicines  ; 

^  Decoct.  Cort.  Peruvian,  Jvj.  Vini  mbr.  Lusitan. 
3iiJ.  M.  Hnjus  mixtora  capiat  3ii.tertia  qua- 
que  bora. 
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izantW-     "  M»!  acidulated  drink  was  continued  ;  and  on  ac- 
coont  of  the  very  ofensive  smell  on  lyiproacbing  near 
'  '  "^liim,  some  vinenr  was  placed  in  a  bason  before  tfae 
bed,  and  sprinUed  on  the  floor  j  and  the  room  was 
kept  properly  aired. 

**  AprtI  17.  Hts  sores  looked  tolerably  clean,  un- 
less on  his  arms  and  tbigfas  j  where  they  were  livid,  a 
little  ulcerated,  and  discluirged  a  bloody  ichor. 

His  headach,  uckucss,  &c.  Trere  almost  gonej  bis 
tongue  was  rather  cleaner  i  pulse  68,  and  soft.  As 
the  decoction  of  the  bark  sat  easily  on  bis  stomach,  the 
following  prescription  was  ordered  : 

^  PuIt.  snbtiHss.  €ort  PernT.  3li.  Vint  mhrt  Ln- 
aitaD.  Aqwe  fbotan.  aa  Jaa.  M.  ft.  Hauat.  tertia 
qnaqna  bora  repttend. 

The  acidtdated  drink  was  continued^  and  fresh  dressings 
^a^ied  to  the  sores. 

**  April  18.  The  little  idcers  in  his  arms  and  thighs 
fltill  discharged  a  bloody  ichor,  and  looked  HI ;  his  other 
complaints  were  better  }  pulse  82.  The  baik  had  not 
nauseated  him,  and  it  was  continued  as  well  as  his  for^ 
aer  drink. 

April  10.  His  sores  looked  much  cleaner  and 
Itetter  -j  the  iever  was  gone,  his  pulse  natural,  and  be 
had  no  complaint  but  weakness  and  a  troublesome 
Itching  of  the  skin  :  The  Peruvian  bark,  &c.  were 
continued. 

"  April  20.   Some  of  the  ukers  still  poured  forth  a 
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plumis  have  lately  been  published  in  the  I«ondon  ^te*  Apbth^ . 
dtcw  Journal  by  Mr  Thomas  Christie.  From  a  case '  '  y  — ' 
which  Mr  Christie  describes,  he  is  disposed  to  acree 
with  Mr  Dickson  in  thinking  that  sometimes  at  least 
pemphigus  is  not  contagious.  He  remarks,  however, 
that  the  pemphigus  described  by  some  foreign  writers 
was  extremely  infectious ;  which  he  thinka  may  lead 
to  a  division  of  the  disease  into  two  species,  the  pem- 
phigus simplex  aud  complicatus :  both  of  which,  but 
especially  the  hut,  seem  to  vary  mn^  with  respect  to 
mildness  and  mali^ity. 


Gehus  XXXV.  APHTHA. 
The  Temosb.  • 


Aphtha,  Sauv.  gen.  100.  Zm. 

Bon-A.  978.    Hoffm,  11.  478. 
Febris  aphtbosa,  Vog,  44. 


o.  Sag.  298. 
junck,  137.  ' 


The  only  idiopathic  species  is  the  thrush  to  which 
infhnts  sure  subject;  (Aphtha  lactbmnMn,  Smm.  sp.  i.) 

The  aphthae  are  whitish  or  asb-coloured  pustules,  in* 
vading  the  uvula,  fauces,  palate,  tonsils,  inside  of  the 
cbeeka,  ^ums,  tongue,  and  lip*.  They  Inr  the  most 
part  begin  at  the  uvula,  sending  forth  a  ^utinous  mu- 
cus, and  the  pustules  covering  all  or  the  greatest 
number  of  the  parts  above  mentioned,  with  a  thick 
whitish  crust  adhering  most  tenaciously.    This  crust 

^_      „^  .    does  not  induce  an  eschar  on  the  PArts  on  which  it 

Idoody  ichor ;  oioBt  of  them,  however,  looked  well,    lies  by  eatii^  into  them,  hot  comes  tm  in  whole  pieces 


nnd  bad  begun  to  heal— fever  gone— nnedicines  conti- 
nued. 

I*  From  the  21st  of  April,  he  went  en  gaining 
ettength,  and  fats  sores  appeared  to  heal  fast }  be  wad 
desired  to  take  only  four  doses  every  day  ',  and  by  the 
27tb  his  sores,  $lc.  were  totally  dried  up— be  hwi  no 
complaint,  and  was  dismissed  cured.** 

Since  the  publication  of  this  f:ase  of  pemphigus  bj 
I>r  Stuart,  observations  tm  this  ^sease  ha,ve  been  pft> 
bKshed  by  Dr  Stephen  Dickson  of  Dublin,  in  the  Trans- 
actioua  of  the  Boyal  Irish  Academy.  In  these  obser- 
vations, an  account  is  given  <^  six  difTerent  cases  which 
Dr  Dickson  has  bad  an  opjiartunity  of  seeing.  Jud^'ne 
from  these,  Dr  Dickson  thinks  that  Dr  Oil1en*8  d^n»< 
tlon  of  this  disease  requires  correction ;  and  that  it 
on^  to  be  defined,  "  a  (ever  accompanied  with  the 
successive  eruption,  from  different  parts  of  the  body^ 
internal  as  well  as  external,  of  vesicles  about  the  size  of 
nn  almond,  which  become  turgid  with  a  faintly  yellow- 
ish serum,  and  in  three  or  four  days  subside.** 

From  the  cases  which  have  fallen  under  Dr  Dick- 
flon*s  observation,  he  concludes,  that  tfae  disease  varies 
considerably  as  to  its  mildness  or  malignity.  In  three 
«f  the  cases  which  he  has  seen,  the  symptoms  were  ex- 
tremely mild,  hot  in  the  other  three  strong  symptoms  of 
putxescency  were  manifested,  and  tfae  life  of  the  patient 
was  in  great  dau^r.  'With  respect  to  the  method  of 
core,  he  is  of  opmion,  that  the  general  symptoms  of 
weakness,  and  tendency  to  putrefaction,  obviously  point 
«ut  the  psviper  treatment.  Nourishment  must  be  supplied, 
and  the  Peruvian  bark  and  wine  carefully  administered; 
and  when  vesicles  appear  on  internal  parts,  irritation 
must  be  guarded  against  by  opiates,  demulcents,  and 
^ntle  laxatives. 

•^ome  additional  observations  on  the  sobject  of  pem- 


after  the  pustales  have  arrived  at  maturity.  This  will 
often  happen  in  a  shwt  time,  so  that  the  throat  and 
internal  parts  of  the  mouth  are  frequently  observed  to 
be  clean,  which  a  few  hours  before  were  wholly  cover- 
cd  with  white  crusts.  Neither  is  this  disease- confined 
to  the  throat  and  fauces,  but  is  said  to  aflfect  the  ocso- 
pbagus,  stomach,  and  all  parts  of  the  alimentary  canal. 
Of  this  indeed  there  is  no  other  proof,  than  that,  after 
a  great  difficidty  of  swallowing,  there  is  sometiroeii  an 
immense  quantity  of  ^tfafc  evacuated  by  stool  and 
vomiting,  such  as  the  mouth  could  not  be  tbong^t  ca- 
pable of  containing. 

Catuet^  &c.  "Die  aphthous  fever  seems  to  be  pro- 
duced by  cold  and  moisture,  as  it  is  found  only  in  the 
northern  countries,  and  especially  in  marshy  places ; 
and  in  them  the  a^thx  often  i^pear  without  any  fever 
at  all. 

Prognom.  There  is  no  symptom  by  which  the 
coming  out  of  aphthae  can  be  foretold,  though  they  are 
common  in  many  fevers ;  but  tbey  ihemselves  are  in 
general  a  bad  symptom,  and  always  signify  a  very  te- 
dious disorder :  the  danger  denoted  by  them  is  in  pro- 
portion to  the  difficulty  of  deglutition  ;  and  a  diar- 
ihcea  accompanying  them  is  likewise  bad.  This  in- 
deed generally  carries  ^  old  people  when  tbey  be- 
come a&cted  with  i^thse.  llie  dark-coloured  aph- 
thae also  are  much  more  dan^etons  than  such  as  are  of 
a  brewn  or  ash  colour  ;  but  it  is  n  good  sign  when  the 
appetite  retunwi  and  the  dark-coloured  ones  axe  suc- 
ceeded by  othm  of  a  whiter  colour.  Neither  arc  those 
which  are  unaccon^anied  wkh  fever  so  dangerous  as 
the  other  kind. 

Cure.  As  the  aphthse  are  seldom  a  primary  disease, 
we  must  generally  endeavour  to  remove  the  disorder 
upon  which  thnr  depend,  after  which  tbey  will  fall 
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Hnmor-  off  $  but  ill  -the  mean  Uive  we  are  not  to  neglect  n^li- 
rhagiae.  cations  to  the  aphthae  themselves,  such  as  detergent  and 
"     '  softening  nrgles  made  of  the  decoction  of  figsj  with  the 

addition  u  boner  of  roses,  a  little  vinegar,  and  some 

tincture  of  myrrh. 
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Order  IV.  HEMORRHAGIC. 

HxiiOEJtHAQES. 

Hsemonhaffise,  Vog,  Class.  II.  Ord.  I.  Hoffia.  IL 

194.   Jynck.  5. 
Sanguiflnxua,  Sltiuv.  Class  IX.  Ord.  L  &v.aa8sV. 

Ord.L 

Gesos  XXXyi.  EPISTAXIS. 

Blsedinq  at  the  NOse. 
Hsemorrhagia,  Sauv.  gen.  239.  Ltn.  1 73.  Sag.  gen* 

Haemorrhagia  narium,  Hoffm.  IL  15)6.    Junck.  6. 
HaeoMrrfa^a  plethorica,  'aauv,  sp.  22.   Hoffm,  II. 
Z98. 

The  other  species  enumorated  by  «nthon  are  all 
STmptomatic. 

Description.  The  milder  species  of  tliis  haemorrhage 
comes  on  more  frequently  in  summer  than  in  winter, 
and  for  the  most  ^rt  without  giving  any  warning,  or 
being  attended  with  any  inconvenience}  but  the  less 
benign  kind  is  preceded  b^  several  remarkable  symp- 
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occasions  be  deemed  truly  critical.    It  havens  to  per-  Epturii.^ 
sons     every  omstitntitHi  and  temperament ;.  but  most  » 
frequently  to  the  plethoric  and  sanguine,  and  more  com- . 
monly  to  men  than  women. 

Pri^nons.  In  young  people,  the  bleeding  at  the 
nose  may  be  considered  as  a  slight  disease,  and  scarce 
worth  notice.  But,  even  in  young  persons,  when  it  re- 
cars  frequently  and  In  great  quant!tT»  it  is  alann- 
ing }  and  is  to  be  considered  as  a  mark  of  an  arterial 
pletliora,  which  in  the  decline  of  life  may  give  the 
blood  a  det^nnination  'to  parts  from  nliicb  the  haemor- 
rhage would  be  more  dangerous  }  and  this  will  require 
more  particular  attention,  as  the  marks  of  plethora  and 
congestion  preceding  the  biemorrhagc  are  more  consi- 
derable, and  as  the  flowing  of  the  blood  is  attended 
with  a  more  considerable  -degree  of  febrile  disorder. 
These  coisequences  are  more  especially  to  he  dreaded, 
when  the  epiataxis  happens  to  persons  after  their  w^, 
retumins  frequently  and  violently^  Even  in  the  de- 
cline of  life,  however,  it  may  be  considered  as  in  itself 
very  salutary ;  but  at  the  same  time  it  is  a  mark  of  a 
dangerous  state  of  the  system,  1.  e.  of  a  strong  tend- 
ency to  venous  plethora  in  the  head,  and  it  has  ac- 
cordingly been  often  followed  by  apoplexy,  palsy,  &c. 
When  it  happens  in  febrile  diseases,  and  is  in  pretty 
large  quantity,  it  may  ^nerally  be  considered  as  criti- 
cal and  salutary ;  but  it  is  venr  apt  to  be  too  profuse, 
and  thns  becomes  dangerous.  lit  Mmetim^  occurs  du- 
ring the  eruptive  fever  of  some  exanthemata,  and  is  in 
such  cases  snnetimes  salutary  ;  but  if  these  exanthema- 
ta be  accompanied  with  any  putrid  disposition,  this  hae- 


toms.  These  are,  con^stions  of  the  blood  sometimes  morrhage,  as  well  as  artificial  bloodlettings,  may  have 
in  one  part,  and  sometimes  in  another,  and  which  are    a  very  bad  tendency 


often  very  troublesome  in  the  sides  of  the  head :  there 
is  a  redness  of  the  cheeks  j  an  inflation  of  the  face, 
and  of  the  vessels  of  the  neck  and  temples  \  a  tinnitus 
aurium  ;  a  heavy  pain  of  the  eyes,  with  a  prominence, 
dryness,  and  sparks  >  there  ia  a  vertiginous  affection  of 
the  head,  with  an  itching  of  the  nostrils,  and  a  sense  ef 
weight,  especially  about  the  root  of  the  nose.  In  some 
the  sleep  is  disturbed  with  dreams  about  blood,  fire,  &c. 
Frequently  the  belly  is  costive,  there  is  a  diminution  of 
the  quantity  of  urine,  a  suppression  of  sweat,  coldness 
of  the  lower  extremities,  uid  tension  of  the  hypochon- 
dria, especially  the  right  one. 

Gkw«,  &c.  This  haemorrhage  may  occur  at  any 
time  of  life  }  bnt  most  commonly  happens  to  young 
persons,  owing  to  the  peculiar  state  of  the  system  at 
that  time.  Sometimes,  however.  It  happens  after  the 
mxftn  and  during  the  state  of  manhood,  at  which  time 
it  Is  to  be  Imputed  to  a  plethoric  state  of  the  aptem  ;  to 
a  determination  of  the  blood,  by  habit,  to  the  vessels  of 
the  nose }  or  to  the  particular  weakness  of  these  ves- 
sels. 

Id  all  these  cases  the  disease  ma^  be  considered  as  an 
arterial  hecpiorrhage,  and  depending  upon  an  arterial 
plethora}  but  it  sometimes  occurs  in  the  decline  of 
life,  and  may  then  be  considered  as  the  sign  of  a  ve- 
nous plethora'in  the  vessels  of  the  head.  It  often  hap- 
pens at  any  period  of  life  in  certain  febrile  diseases, 
which  are  altogether  or  partly  of  an  inflanimatory  na- 
ture, and  which  show  a  particular  detenntnaUon  of  the 
blood  to  the  vessels  of  the  head.  As  by  this  evacua- 
tion, other  diseases  are  often  removed,  it  may  on  these 


Cure.    The  treatment  in  cases  of  epistaxis  may  b« 

referred  to  two  heads,  ist.  The  treatment  during  the 
time  of  the  discharge }  and,  2dly,  The  treatment  after 
the  discharge  is  stopt,  with  the  view  of  preventing  the 
return  of  It.  During  the  former'  of  these  periods,  it 
Is  necessary  In  the  first  place  to  consider  whether  the 
discharge  should  be  left  to  its  natural  course,  or  stop- 
ped by  artificial  means.  In  determining  this  question, 
regard  must  be  paid  to  die  quantity  of  the  discharge; 
the  appearance  of  the  blood }  the  constitution  with 
which  epiataxia  occurs }  the  former  habit  of  the  pa- 
tient; uid  the  consequences  which  result  from  the 
discbarge.  When,  from  due  conaideratiim  of  these  cir- 
cumstances,  there  is  reason  to  fear  that  further  eva- 
cuation would  be  attended  with  bad  consequences, 
though  this  disease  has  been  generally  thought  very 
slight,  it  should  seldom  be  left  to  the  conduct  of  na- 
ture }  and  in  all  cases  It  should  be  moderated  by  kiiep- 
ing  the  patient  in  cool  air,  by  giving  cold  drink,  by 
keeping  the  body  and  bead  erect,  by  avoiding  any 
blowing  of  the  nose,  speaking,  or  other  irritation }  and 
if  the  blood  bas  floivcd  fur  sonie  time  without  showing 
any  tendency  to  stop,  we  are  to  attempt  the  suppres- 
sion of  the  haemorrhage,  by  pressing  the  nostril  from 
which  die  blood  flows,  washing  the  tace  with  ciJd  wa- 
ter, or  applying  this  to  some  other  parts  of  the  body. 
These  measures  Dr  Cnllen  judges  to  be  proper  even  on 
the  fint  attacks,  and  even  in  young  persons  where  the  dis- 
ease is  in  the  least  hazardous :  but  they  will  still  be  more 
requisite  if  the  disease  frequently  recurs  without  any 
extexnal  violence  }  If  the  returns  happen  to  persons  not 
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HKBior.   dUpoficd  to  a  plethoric  Iiallt ;  and  more  particularly  if 
rliafci»    no  digns  of  pletliora  appear  in  the  symptoms  preceding 
^       the  discharge. 

When  the  bleeding  is  so  profuse  that  the  pulse  be- 
comes weak  and  the  face  pale,  every  means  must  be 
used  to  put  a  stop  to  it,  and  that  whether  the  patient 
he  young  or  old.  Besides  tliose  methods  above  men* 
tioned,  ve  must  use  astringents  both  internal  and  ex- 
ternal }  but  the  latter  are  the  most  powerful,  and  the 
choice  of  these  may  be  left  to  the  surgeon.  The  in- 
ternal astringents  are  either  vegetable  or  fossil^  but 
the  vegetable  astringents  are  seldom  powerful  in  the 
cure  of  any  haemorrhages  except  those  of  the  alimen- 
tary canaL  l^e  fossil  astriof^nts  are  more  active,  but 
differ  conaiderably  in  strength  from  one  another.— 
The  cfaalybeates  appear  to  nave  little  strength:  the 
preparations  of  lead  are  more  powerful }  but  cannot  be 
employed,  on  account  of  their  pernicious  qualities,  un- 
less in  cases  of  the  utmost  danger.  The  tutctura  satttr~ 
nimOf  or  ttntipht?usica^  is  a  medicine  of  very  little  effi- 
cacy, either  from  the  small  quantity  of  lead  it  contains, 
or  from  the  particular  state  in  which  it  is.  The  safest 
nod  at  the  same  time  the  most  ponxrful  astringent, 
seems  to  be  alum. 

For  suppressing  this  and  other  haemorrhages,  many 
superstitious  remedies  and  charms  have  been  nned,  and 
said  to  have  been  employed  with  success.  This  has 
probably  been  owing  to  the  mistake  of  the  by-standers, 
v^o  have  supposed  that  Uie  apontaneoua  cessation  uf 
the  bfcmorrfaage  was  owing  to  .their  remedy.  At  the 
same  time  Dr  Cullen  is  of  opinion,  that  such  remedies 
have  sometimes  been  useful,  by  impressing  the  mind 
with  horror  or  dread.  Opiates  have  sometimes  proved 
successful  in  removing  hsemorrhages ;  and  when  the 
fulness  and  inflammatory  diathesis  of  the  system  have 
been  previously  taken  on  by  bleeding,  they  mav,  in  Dr 
Cullen^s  opinion,  be  used  with  safety  and  advantage. 
Ligatures  have  been  applied-upon  the  limbs,  for  retard- 
ing the  return  of  tbe  ^-enous  blood  from  the  extremi- 
ties i  but  their  use  seems  to  be  ambiguous.  In  the  case 
of  profuse  hsemorrhages,  no  care  is  to  be  taken  to  pre- 
yeat  the  patient  from  fainting,  as  this  is  often  tbe  most 
certain  means  of  stopping  them. 

gesus  xxxvil  Haemoptysis. 

Snrrtsa  of  Bloob, 

Haemoptysis,  Sauv.  ttfin.  240.   Lin.  179..   Vqg,  84. 

Sag.  gen.  175.    Junck.  8. 
Haemoptoe,  Botr/u  1198. 

.Sanguinis  fluxus  ex  pulmonibus,  Hoffm.  II.  202- 
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Haemoptysis  catamentalis,  Sauv,  sp.  4. 
Haemoptysis  periodica,  iSa»v.  sp.  5.  . 

Description,  This  hsemorrbage  commonly  begins  with 
a  sense  of  weight  and  anxtety  in  the  chest,  some  unea- 
siness in  breathing,  pain  of  toe  breast  or  other  parts  of 
the  thorax,  and  some  sense  of  heat  under  the  sternum  : 
and  very  often  it  is  preceded  by  a  saltish  taste  in  the 
mouth.  Immediately  before  the  appearance  of  blood, 
a  degree  of  irritation  is  felt  at  tbe  top  of  tbe  larynx. 
The  person  attempts  to  relieve  this  by  hawking,  which 
brings  up  a  little  florid  and  somewhat  frtitfay  blood. 
The  irritation  returns  j  and  in  the  same  manner  blood 
of  a  similar  kind  is  brought  up,  with  some  noise  in  the 
windpipe,  as  of  air  passing  through  a  fluid.  Some- 
times, however,  at  tbe  very  first,  the  blood  comes  up 
with  coughing,  or  at  least  somewhat  of  coughing,  and 
accompanies  the  hawking  above  mentioned. 

The  blood  is  often  at  first  in  very  small  quantity,  and 
soon  disappears  ;  but  in  other  cases,  especially  when  it 
fretiuently  recurs,  it  is  in  greater  quantity,  and  often 
continues  to  appear  at  times  for  several  days  together. 
It  is  sometimes  profuse,  but  rarely  in  such  quantity  as 
either  by  its  excess  or  by  a  sudden  suffiicatioa  to  prove 
immediately  mortal. 

It  is  not  always  easy^to  discover  whether  tbe  blood 
evacuated  by  the  month  proceeds  fnmi  the  intern^ 
surface  of  the  month  itself,  from  the  fauces  or  adjoin- 
ing cavities  of  the  nose,  ttom  the  stomach,  or  from  the 
lungs.  It  is,  however,  very  necessary  to  distinguish 
these  different  cases ;  and  for  this  Dr 'Cullen  offers  the 
following  considerations. 

1.  When  the  blood  proceeds  from  some  part  of  the 
mtemal  surface  of  the  mouth,  it  comes  out  without 
any  hawking  or  coughing ;  and'  genendly,  upon  in^ 
spection,  the  cause  is  evident. 

2.  When  blond  proceeds  from  the  fauces,  or  adjoin- 
ing cavities  of  the  nose,  it  raa^  be  brooght  out  by-  haw- 
king, and  sometimes  by  cou^mg.  In  this  case,  there 
may  be  a  doubt' concemihg  its  real  source,  and  the  pa^ 
tient  may  be  allowed  to  please  himself  with  the  thon^ts 
that  the  blood  does  not  come  from  tbe  lungs.  But  the 
physician  must  remember  that  the  lungs  are  much  more 
frequently  tbe  source  of  a  hsemorrhage  than  the  faucet.- 
The  tatter  seldom  happens  but  to  persons  who  have  be^ 
fore  been  liable  to  a  hsemorrhage  from  the  nose,  or  to- 
some  evident  cause  of  erosion  ;  and  In  most  cases,  by 
looking  into  the  fauces,  the  distillation  of'the  blood- 
from  thence  will  be  perceived. 

3.  When  blood  proceeds  from  the  lungs,  the  man-  ' 
ncr  in  which  it  is  brought  up  wilt  commonly  show  tcom  - 
whence  it  comes  ;  but,  independent  of  that,  it  may 
also  be  known  frtnn  the  causes  of  haemoptysis  from ' 
the  lungs,  to  be  aftwwards  mentioned,  Iwving 
ceded. 

4.  When  Tomitiag  accompanies  tbe  throwing  out- 
of  blood  from  the  month,  we  may  genrrally  know  the 
source  from  whence  it  proceeds,  by  considering  that 
blood  docs  not  proceed  so  frequently  from  tbe  stomach 
as  from  the  lungs :  that  blood  proceeding  from  the 
stomach  commonly  appears  in  greater  quantity  than 
from  the  lungs.  The  pulmonary  blood  also  is  usually 
of  a  florid  coloDF,  and  mixed  with  a  litdv  frothy 
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Ibemorw.  mucus  only ;  hut  the  blood  from  tlie  stonmch  is  of  a 
,  rhogige.   darker  colour,  more  gramous,  and  raixed  witb  the 
'  ■  '     ■'  other  contents  of  the  Btomach.     The  cou^iog  or 
romiting,  as  the  one  or  tho  other  faiqipens  first  to 
arise,  may  sometimes  point  odC  the  source  of  the  blood  > 
'  and  this  has  also  its  peculiar  autecedeot  signs  and 

causes. 

CauseSf  &c.  -A  hEemoptysis  maybe  produced  at  any 
'  time  of  life  by  external  violence  ^  aod,  in  adult  per- 
scmSf  irhile  the  arterial  plethora  prevails  in  the  system, 
i.  e.  from  the  age  of  16  to  35,  a  heemoptysis  may  at 
any  time  be  produced  merely  by  a  plethoric  state  of 
the  lunga.  More  frequently,  however,  it  arises  from 
a  faulty  proportion  b^ween  the  capacity  of  the  Ivmg^ 
and  that  of  the  rest  of  the  body.  Thus  it  is  often  an 
hereditary  disease,  which  implies  a  peculiar  and  faulty 
conformation. 

This  disease  especially  happens  to  persons,  nho  dis- 
cover the  smaller  capacity  of  their  lungs  by  the  nar- 
rowness of  their  chest,  and  by  the  prominence  of  their 
shoulders nhlch  last  is  a  mark  of  their  having  been 
long  liable  to  a  difficulty  of  respiration.  Id  such  cases, 
too,  the  disease  very  frequently  happens  to  persons  of 
a  sanguine  temperament,  in  whom  particularly  the  ar* 
terial  plethora  prevails.  It  happens  also  to  persons  of  a 
slender  delicate  make,  of  which  a  long  neck  is  a  mark } 
to  persons  of  moeh  sensibUity  and  ixritabilityt  and  there- 
fore of  quick  parts  j  to  persons  who  have  formerly  been 
liable  to  hsemorrbages  firam  the  niMe ;  to  those  who 
have  suffered  a  suppression  of  any  usual  Haemorrhage, 
the  most  frequent  instance  of  which  is  in  females  who 
have  suffered  a  suppression  of  their  menstrual  flux  and, 
lastly^  to  persona  who  have  Ru&red  the  amputation  1^ 
a  limb. 

AH  this  constitutes  the  predispoaent  cause  of  hse- 
moptysis }  and  the  disease  may  happen  merely  from 
the  predispouent  cause  arising  to  a  considerable  height* 
But  in  those  who  are  already  predisposed,  it  is  often 
broaght  on  by  the  concurrence  of  various  occasional 
and  exciting  canaes.  One  of  these,  and  perhi^  a  fre- 
quent one,  IS  external  heat ;  whitjif  even  when  in  no 
great  degree,  brings  on  the  disease  in  spring,  and  the 
begiomng  of  summer,  while  the  heat  rarefies  the  blood 
more  than  it  relaxes  the  solids,  which  had  before  been 
contracted  by  the  cold  of  winter.  Another  exciting 
cause  is  a  sudden  diminution  of  the  weight  of  the  at- 
mosphere, especially  when  concurriDg  with  auy  t-ffort 
in  bodily  exercise.  The  effort  alone,  may  ol^cn  bv  the 
vxciting  cause  in  those  who  are  already  predis^sed  j  and 
more  particularly  any  violent  exercise  of  respiration.  In 
the  predisposed^  also,  the  disease  may  be  occasioned  by 
&oy  degree  of  external  violence. 

Prognosu,  Haemoptysis  may  sometimes  be  no  more 
dangerous  than  a  hemorrhage  from  the  nose ;  as  when 
it  happens  to  females,  in  consequence  of  a  suppression 
of  their  menses  -j  wheo,  without  any  marks  of  predis- 
position, it  arises  from  external  violence  ;  or,  from 
whatever  cause  it  may  proceed,  when  it  leaves  no  cough, 
dyspnoea,  or  other  affection  of  the  lungs,  behind  it. 
But,  even  in  these  cases,  a  danger  may  arise  from  too 
large  a  wound  being  made  in  the  vessels  of  the  fungs, 
from  any  quantity  of  red  blood  being  led  to  stagnate  in 
the  cavity  of  the  bronchise,  and  particularly  from  any 
iletermioation  of  the  blood  being  made  ioto  the  vessels 


of  the  UingB,  which  by  renewii^  the  haemorriiage  nay  ^mof- 
have  these  consequences.  tyas. 

Cure*  In  the  treatment  of  this  disease,  with  a  view  »  '  '' 
of  stopping  the  discharge,  it  is  first  necessary  to  have 
recourse  to  those  measures  which  tend  to  diminish  the 
impetus  by  which  the  blood  is  expelled.  This  is  to 
be  effected  by  a  removal  of  plethora  when  it  exists  }  by 
diminishing  the  general  impetus  of  circulation  i  by  di- 
minishing local  mcreased  action  when  it  takes  place  in 
the  vessels  of  the  lungs }  and  by  producing  a  determi- 
nation of  blood  to  other  parts  or  the  system  remote 
fivm  the  lungs.  But  b^des  practices  diminidiing 
impetus,  it  is  often  also  necessary  to  employ  such  as 
augment  the  resistance  to  the  passage  of  Uood  through 
the  raptnred  vessels  of  the  lungs.  With  these  views 
a  variety  of  practices  may  be  employed,  particuUrly 
blood-letting,  refrigerants,  sedatives,  astringents,  aod 
the  like. 

On  this  subject  Dr  Cullen  differs  from  those  who 
prescribe  cbalybeates  and  ciochona  in  the  cure  of  hse- 
moptysis.  Both  of  these,  he  observes,  contribute  to 
increase  the  phlogistic  diathesis  then  prevailing  in  the 
system,  and  the  bieinoptysis  from  predisposition  is  al- 
ways accompanied  with  snch  a  diathesis.  Instead  of 
these,  therefore,  he  recommends  hlood-letting  in  great- 
er or  smaller  quutity,  and  more  or  less  firequenuy  re- 
peated as  the  symptoms  shall  direct.  At  the  same 
time  cooling  pur^tives  are  to  be  employed,  and  every 
part  of  the  Mitiphlogistic  regimen  is  to  be  strictly 
enjoined.  In  the  London  Medical  Observations,  the 
use  of  nitre  is  greatly  recommended  by  Dr  Dickson,  to 
whom  its  efficacy  was  made  known  byDr  Letberland, 
physician  to  St  Thomases  Hospital.  The  most  commo- 
dious method  of  exhibiting  it  he  found  was  in  an  elec- 
tuary. Four  ounces  of  conserve  of  roses  were  made  in' 
to  an  electuaiT  with  half  an  ounce  of  nitre ;  of  which 
the  bulk  of  a  large  nutmeg  was  directed  to  bo  given,- 
four,  six,  or  ei^t  times  a  day,  according  to  the  urgency 
of  the  case.  The  good  effects  of  this,  he  tells  ua,  have 
oflen  astonished  him  :  and  when  given  early  in  the  dis- 
ease, he  says  he  can  depend  as  much  upon  it  for  the 
core  of  an  hsonoptTsis,  as  on  cinchima  for  the  cure  of 
an  intermittent.  He  agrees  with  Dr  Cnllen,  however, 
that  in  those  cases  where  there  is  any  hardness  in  the 
pulse,  and  which  almost  always  happens,  there  is  a  ne- 
cessity for  venesection.  A  cool  regimen,  and  quiet  of 
body  and  mind,  are  certainly  useml ;  but  Dr  Cullen 
observes  that  some  kinds  of  gestation,  such  as  sailing, 
and  travelling  in  an  easy  carnage  on  smooth  roads,  hare 
often  proved  a  remedy.  When  the  cough  is  very  trou- 
blesome, it  is  absolutely  necessary  to  exhibit  frequently 
a  small  dose  of  an  opiate.  Dr  Dicksou  also  informs  us,, 
that  the  nitre  joined  with  spermaceti,  or  miv.  e  traga- 
eanth.  comp.  lias  produced  equally  good  effects  with  die 
electuaijr  above  mentioned }  in  the  eomposition  of  which 
he  at  first  considered  the  conserve  only  as  a  vehicle  for 
the  nitre,  though  be  means  not  to  insinuate  that  the 
former  is  .totally  destitute  of  efficacy. 

When  this  bsemorrbage  has  resisted  other  modes  of 
cure,  and  there  is  reason  to  apprehend,  even  from  the 
mere  quantity  of  blood  evacuated,  that  the  patient  may 
sink  under  tbe  discharge,  blisters,  particularly  when 
applied  to  the  breast,  are  often  had  recourse  to  with 
great  advantage  and  the  sulphuric  acid,  properly  di- 
luted. 
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Fhthisit,  Saav.  gen.  276.    Lin.  208.    Vag.  319. 

Saf.  xoi.    Junck.  33. 
FhUiius  pulmonis,  Boerh,  1196. 
AKectio  phtbisica,  stve  tabes  pulnwnalia,  U/^m.  XL 

284.  - 

»l     Sp.  I.  The  Iticipient  Phthisis,  without  expectoration 

of  Put. 

Phthisis  incipiens,  Morton  Fhjnoiog.  L.  II.  cap.  3. 
Phthiais  sicca,  iSSirav.  sp.  1. 

Sp.  II.  The  Conjitmed  Pbtbimis,  with  an  apectora- 
tion  of  Pvt. 

Phthisis  confinnata  aitc^irmn. 
Phthisis  humida,  SouVm  sp.  2. 

Sometimes,  notwithstanding  all  the  cue  that  can  be 
taken,  the  hanooptysis  will  degenmte  into  a  phthisis 
pulmonalis,  or  consumption  of  the  lungs ;  ana  some- 
times haemoptysis  will  be  the  consequence  of  this  dan- 
geroos  disorder.  It  has  indeed  been  supposed,  that 
an  ulceration  of  the  lungs,  or  phthisis,  was  the  natural 
and  almost  necessarr  consequence  of  haemoptysis  :  but 
accwding  to  Dr  Cullen,  this  is  in  general  a  mistake ; 
for  there  are  many  instances  of  a  hsemoptysM  from 
external  violence  without  being  folh>wed  by  any  ulcei> 
atioa.  The  same  thins  has  often  been  observed  where 
HoK  hsemoptyus  arose  nom  an  internal  cause  }  and  this 
Bot  only  in  young  persons,  when  the  disease  returned 
tar  several  bmea,  bat  when  it  has  often  rccnned  during 
the  coarse  of  a  Uaig  life  }  and  it  may  easily  be  conceiv- 
ed, that  ampture  of  the  vessels  of  the  lungs,  as  well  aa 
of  the  vesseb  of  the  nose,  may  be  sometimes  healed. 
The  causes  of  phthisis,  therefore,  Dr  Cullen  reduces  to 
five  beads,  i.  A  hsonoptysis.  2.  A  su^uration  of 
the  lungs  in  consequence  of  a  pneumonia.  3.  A  ca- 
tarrh.  4.  An  asthma ;  and,  5.  Tubercles. 

1.  When  a  phthiais  arises  from  a  haemoptysis,  it  is 
pnibdile  that  it  is  occasioned  by  particular  circum- 
stances; and  what  these  circumstances  are,  may  not  al- 
ways he  easily  known.  It  is  possible,  that  merely  Uie 
di^ree  of  mptnre,  or  frequently  repeated  rupture,  pre- 
venting the  wound  from  healing,  may  occasion  an  ul- 
cer ;  or  it  is  possUiIe,  that  red  blood  effused,  and  not 

.  brought  np  entirety  by  coughing,  may,  by  stagnating 
in  the  bronchise,  become  acrid,  and  erode  the  parts. 
But  these  hypotheses  are  not  supported  by  any  certain 
evidence  >  and  from  many  ohsnnrations  we  are  led  to 
think,  that  several  other  circumstances  must  concur  in 
producing  the  disease  from  hsemoptysia. 

2.  Hie  second  cai»e  of  an  ulceration  of  the  lungs 
mentioned  above  is  a  suppuration  formed  in  conse- 
quence of  pneumtmia.  TVhen  a  paeumonia,  with  symp- 
toms neltbsr  very  violent  nor  very  slight,  has  conU- 
noed  Sw  many  days,  it  u  to  be  bmred  it  will  end  in  a 
suppuration ;  hut  this  is  not  to  be  determined  by  the 
number  of  days ;  for,  not  only  after  the  fourth,  but 
even  after  the  tenth  day,  there  have  been  examples  oi 
a  pnenmoflia  ending  by  a  resolntion ;  and  if  the  dis- 
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ease  has  sufiered  some  intermissiMi,  and  apan  recurred,  phthuU. 
there  may  be  instances  of  a  reiiolution  hi^^ning  at  a       »  '' 
much  later  period  from  the  beginning  of  the  disease 
'  than  that  now  mentioned.    But  if  a  moderate  disease, 
in  spite  of  jRvper  remedies  employed,  be  protracted  to^ 
the  x^th&y  without  any  considerable  remission,  a  gup-  ' 
puration  is  pretty  certainly  to  be  expected ;  and  it  will 
he  more  certain  still,  if  no  signs  of  resolution  have  ap- 
peared, or  if  an  expectoration  which  had  appeared  shall 
have  agained  ceased,  and  the  difficulty  of  breathing  has 
continued  or  increased,  while  tin  other  symptoms  have 
been  rather  abated. 

That  in  a  pneumonia^  the  effusion  is  made  which 
may  lay  the  foundation  of  a  suppuration,  may  be  con- 
cluded from  the  difficulty  of  loathing  becoming 
greater  woen  the  patient  is  in  a  horizontal  posture,  or 
when  the  patient  can  lie  more  easily  on  the  affected 
nde.  That,  in  such  cases,  a  suppuration  is  actually 
begun,  ma^  be  inferred  trota  the  patients  being  fre- 
quently arocted  with  slij^ht  cold  shiverings,  and  with  a 
sense  of  cold  felt  sometimes  in  one  sometimes  in  an- 
other part  of  the  body.  We  form  the  same  ooncla- 
aion  also  from  the  state  of  Uie  pulse,  which  is  com- 
monly less  frecraent  and  softer,  bot  sometimes  quicjcer 
than  before.  That  a  snppuration  is  already  fwnied,. 
may  be  inferred  from  there  being  a  considerable  re- 
mbsion  of  the  pain  which  had  before  subsisted }  while 
with  this  the  congfa,  and  especially  the  dyspuoea,  con- 
tinue, and  are  rather  increased.  At  the  same  time 
the  frequency  of  the  pidse  is  rather  increased,  the  fe- 
veridi  state  sufiers  considerable  exacwbatioDs  every 
evening  and  by  degrees  a  hectic  fever  in  all  its  cir- 
cumstances comes  to  be  formed. 

In  this  state  of  symptoms,  we  conclude  very  confi- 
dently, that  an  abscess,  or,  as  it  is  called,  a  vonuini,  is 
ftramed  in  some  part  of  the  pleura,  and  most  fr«quently 
ia  that  portion  of  it  investing  the  Ini^  Here  purulent 
matter  frequently  remains  for  some  time,  as  if  enclosed 
in  a  cyst ;  but  commonly  not  long  before  it  comes  to- 
be  either  absorbed  and  transferred  to  some  other  part 
of  the  body,  or  breaks  throogh  into  the  cavity  of  the 
lun«t  or  into  that  of  the  thorax.  In  the  latter  case  it 
produces  the  disease  called  empyema  ;  hut  it  is  when 
the  matter  is  poured  into  the  cavity  of  the  bronchiss' 
that  it  properly  constitutes  the  phthisis  pulmonalis.  In 
the  ease  of  empyema,  the  chief-  circumstances  of  a 
phthisis  are  indeed  also  present :  but  we  shall  here  con- 
sider only  that  case  in  which  the  abscess  of  the  langs- 
g^ves  occasion  to  pnmlent  expectoration. 

An  abscess  of  the  lungs,  in  consequence  of  pDeumo- 
mia,  is  not  alwi^  followed  by  a  phthisis :  6t  some- 
times a  hectic  fever  is  not  fwmed ;  the  matter  ponred' 
into  the  bronchije  is  a  proper  and  benign  pus,  which 
frequently  is  coughed  up  very  readily,  and  spit  out ; 
and  though  this  purulent  expectoratim  should  continue 
for  some  time,  if  ^t  be  without  hectic  fever,  the  ulcer 
soon  heals,  and  every  morbid  symptom  disappears. 
This  has  so  frequently  happened,  that  we  may  con- 
clude, that  neither  the  access  of  the  air,  nor  the  con- 
stant motion  of  the  lungs,  will  prevent  an  ulcer  of 
these  parts  fr«m  healing,  if  the  matter  of  it  be  well- 
conditioned.  An  abscess  of  the  lungs,  therefine,  does- 
not  necessarily  prodoce  phthisis  puliwmalis ;  and  if  it 
he  followed  hf  such  a  disease,  it  must  be  in  conse- 
quence of  particular  circanutaoces  whkh  oormpt  the 
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Ha:mnr-   purulent  matter  pntdaccil,  render  it  ansuitalile  to  the 
rbHgiie.   healing  of  the  ulcer,  and  at  the  same  time  make  it  af> 
'  '  T  ■  '  ford  an  acrimonj,  wfaicL,  absorbed,  produces  a  hectic 

Yever  and  its  consequences. 

The  corruption  of. the  matterof  «uch  abscesses  mar- 
lie  owing  to  several  causes  «8,  i.  Tbat  tlie  matter  ef- 
fused during  the  iDflammation  had  not  Ucea  a  pure  se- 
rum fit  to  be  converted  into  a  laudable  pus,  but'liad  been 
joined  vith  other  mattera  which  prtvented  that,  and 
gave  a  considerable  acrimony  to  the  whole.  Or,  2.  Tliat 
ue  matter.  eflEbsed  and  converted  into  pus,  merely  by 

•  long  stagnation  in  a  vomica,  or  by  its  connexion  with 
an  empyema,  'had  been  so  corrupted  as  to  become  unfit 
for  the  purpose  -of  pus  in  the  healing  of  the  ulcer. 
These  seem  to  be  possible  causes  of  the  corruption  of 
matter  in  abscesses,  so  as  to  make  it  the  occasion  of  a 
phthisis  in  persons  otherwise  sound ;  but  it  is  probable 
that  a  pneumonic  abscess  especiaKy  produces  pbtiiisis 
when  it  happens  to  persons  previously  disposed  to  that 

-tiiseaae,  and  therefore  only  as  concurring  with  some 
other  causes  of  it. 

3.  The  tliird  cause  supposed  to  produce  a  phthisis 
>■  a  cafimrli ;  which,  in  man^  ratses,  seems  in  length  of 
time  to  have  the  expectoration  of  mucus  proper  to  it 
gradually  changed  to  an  expectoration  of  pus  ;  and  at 
the  same  time,  by  the  addition  of  a  hectic  fever,  the 
disease,  which  was  at  first  a  pure  catarrh,  is  cfaan^d 
into  a  phthisis.  But  this  supposition  is,  in  the  opinion 
at  least  of  some  physicians,  Uable  to  several  difficulties. 
The  catarrh  is  properly  an  affection  of  the  mucous 
glands  of  Uie  trachea  and  broncfaite,  analt^us  to  the 
coryza  and  less  violent  kinds  of  cjnanche  tonsillaris, 
which  very  seldom  end  in  suppuration.  And  although 
a  catarrh  should  be  supposed  to  do  so,  the  ulcer  produ- 
ced  might  readily  heal  up,  as  it  does  in  the  case  of  a 
cynancbe  tonsillaris }  and  therefore  should  not  produce 
a  phthisis. 

Farther,  The  catarrii,  as  purely  the  eBect  of  cold,  ia 
generally  a  mild  disease  as  well  as  of  short  duration  j 
and,  according  to  Dr  Cullen,  there  are  at  most  but 
very  few  of  the  numerous  cases  of  it,  which  can  be  sai'd 
to  have  ended  in  a  phthisis.  In  all  these  cases  in  which 
this  seems  to  have  happened,  he  thinks  it  probable  that 
the  persons  affected  were  peculiarly  predisposed  to 
phthisis  and  the  beginning  of  phthisis  so  often  resem- 
bles a  catarrh,  that  it  may  have  been  mistaken  for  such 
a  disease.  It  often  happens  also,  to  increase  the  fal- 
lacy, that-the  application  of  cold,  which  U  the  most, 
frequent  cause  of  catarrh,  is  also  frequently  the  exciting 
.  cause  of  the  cough,  which  proves  to  be  the  beginniug 
of  a  phthisis. 

Many  physicians  have  supposed  (hut  an  acrimony  of 
the  flnids  eroding  some  of  the  vessels  of  the  lungs  is  a 
frequent  cause  «t  ulceration  and  phthisis ;  but  this  ap- 
pears to  Dr  CuUcn  to  be  a  mere  supposition.  He  ac- 
knowledges, that  in  many  cases  in  avrimony  subsisting 
in  some  part  of  the  -fluids  is  the  cause  of  the  disease  j 
but  observes  that  it  is  at  tlte  same  time  probable,  that 
this  acrimony  operates  by  predneiog  -  tubercles,  nther 
than  by  any  direct  erosion. 

But,  notwithstanding  tfa«se  objections,  experience 
affords  numerous  examples  of  cases  in  which  a  disease 
long  subsisting  under  the  form  of  catarrh  has  at-  last  de- 
generated into  pbtlusis,  and  proved  fatal  from  snper- 
iVeping  hectic  fevor.   It  must,  however,  at  the  same 
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time  be  allowed,  fliat  catarrh,  degenerating  into  a  pinbisu. 
chronic  state  after  subsisting  for  many  years,  has  of  it-  v— 
self  often  proved  fatal  without  inducing  phthisis. 

4.  If  phthisis  does  not  frxtquently  loilow  ca.tarrh,  it 
is  still  moi'e  rarely  a  consequence  of  asthma.  Innumer- 
able examples  arc  unquestionably  afforded  of  that  dis« 
esse  subsisting  for  many -years  "without  any  symptom 
whatever  of  phthisis  as  a  consequence  of  it.  But,  at 
the  same  time,  there  are  unquestionable  examples  of 
phthisis  deriving  its  origin  from  asthma }  which,  how- 
ever, probably  happens  only  in  cases  where  a  peculiar 
state  of  the  lungs  at  the  same  time  takes  place.  But, 
without  the  concurrence  of  asthma,  this  state  would 
not  of  itself  have  been  sufficieiU  for  inducing  the  af- 
fection. 

5.  Of  all  the  causes  formerly  mentioned,  phthisis 
most  frequently  arises  from  tubercles.  Dr  Simmons 
informs  us,  that  be  has  bad  opportunities  of  inspecting 
the  bodies  of  many  people  who  died  in.  this  way,  and 
never  found  tliem  totally  absent.  He  has  likewise  seen 
them  in  subjects  of  difl'erent  ages,  who  had  been  trou- 
oled  witTi  no  s^-niptoms  of  an  affection  of  the  breast 
during  their  lifetime.  In  these,  however,  they  were 
small,  and  few  in  number.  This  proves  that  they-may 
exist  without  inconvenience  till  they  begin  to  wstnrb 
the<  functions  of  the  lungs  by  their  size  and  number  j 
or  till  some  degree  of  inflammation  be  excited,  either 
by  accidental  causes,  or  by  certain  changes  that  take 
place  within  their  substance  j  for  as  yet  we  know  but 
little  of  their  true  nature.  These  little  tmnours  vary  in 
tJieir  consistence  j  'in  some  they  arc  composed  of  » 
pulpy  substance,  alTd  in  others  approach  more  to  the 
nature  of  scirrhus.  They  are  most  commonly  formed 
in  consequence  of  a  certain  -  constitutional  predisposi- 
tion }  but  whatever  is  capable  of  occasioning  a  morbid 
irritability  of  the  lungs  seems  also  to  be  capable  of  ge- 
nerating'them.  Thus  the  spasmodic  asthma  frequent- 
ly ends  in  tubercles  and  consumption  .3  and  H  ^  not 
unnsnal  far  millers,  stone-cutters,  and  others,  to  die 
consumptive,  from  their  being  so  constantly  exposed 
to  dust,  which' in  these  cases  probab}y  acts  by  produ- 
cing similar  concretions:  Dr'Kirkland  obsei-ves,  that 
scytbe-grindcrs  are  subject  to  a  xHsease  of  the  lungs, 
from  particles  of  sand  mixing  with  iron  ^ust,  which 
among  themselves  they  call  tlie  grimiers  rot.  Tu- 
bercles, however,  in  by  much  tlie  greater  number  of 

1  instances,  have  their  source  "from  a  scrophulous  dis- 
. position}  and  some  eminent  physicians ' have  supposed 
that  the  generality  of  pulmonary  mnsumptions  are  of 
this  kind.  This  notion,  however,  they  have  perhaps 
oarried  too  far :  .they  have  probi^Iy  been  misled  by 
those  tuberculous  concretions  which,  without  good  rea- 
son, have  been  supposed  toiie  diseased  glands,  and  of 
course  analogous  'to  the  glandular  affn^ons  we  -meet 
with  in  the  scrophuht.  Tubercles  may  likewise  some- 
times be  owing  to  the  sudden  repulsion  of  cutaneous 
eruptions,  or  df  the  matter  of  exanthemata,  &c.  wr  to 
other  causes. 

Hie  persons  vrho  are  most  liable  to  consnmption  are 
■  tbose  of  a  fair  complexion,  fine  and  sdf^-skin,  florid 
cheeks,  and  a  slender  make  \  with  hi^  t^ieek-bones, 
hollow  temples,  long  neck,  shoulders  standing  out  like 
wings,  narrow  chest,  and  a  remarkable  prominence  of 
the  -processes  of  the  oa  sacrum.  To  these  msrrka  we 
may  add,  that    nmid  teetA,  whicb,  as  the  ^sease  ad- 
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▼ancUf  usually  become  of  a  milky  white  cokrar,  and 
more  or  less  transparent.  Of  those  who  are  carried  off 
.by  this  disease,  Dr  Simmons  asserts,  the  greater  num- 
ber will  be  found  never  to  have  had  a  carioas  tooth. 
This  circumstance,  however,  does  not  seem  to  os  to 
bold  so  generally  as  Dr  Simmons  ia  disposed  to  ima- 

Sine  :  and  instances  not  unfrequently  occur  of  patients 
ying  of  phthisis,  althou^  thc^  have  had  many  teeth 
subjected  to  caries  j  and  some  of  these  beginning  even 
at  an  early  period  of  life. 

Persons  of  the  above  description  often  remain  fur 
a  long  time  wiUumt  fedtng  any  other  inconnnience 
than  some  (Oppression  at  the  breast  in  mmat  weadier, 
or  in  hot  apartments.  Their  bteathiag  is  easily  hur^ 
ried,  sometimes  by  the  slightest  motion ;  and  they  be- 
come languid,  paler,  and  thinner.  All  this  time, 
however,  they  feel  bo  heat  or  painful  sensation  in  the 
hreast.  As  the  .  evil  Increases,  the  patient  begins  to 
he  attacked  with  a  slight,  frequent,  and  dry  coimh, 
which  is  most  troublesome  in  the  night  time.  But 
this,  by  proper  care,  is  often  relieved  ;  and  the  patient 
remnins  in  this  state  for  a  considerable  time,  and  even 
for  many  years,  if  he  be  sensible  of  his  danger,  and 
careful  to  guard  apunst  it  by  a  suitable  maooer  of  liv- 
ing. Mine  commonly,^  however,  we  find  the  cough 
increasuig,  and  sometinws  accompanied  with  more  or 
less  catarrh.  Hus  is  osnally  ascribed  to  cold  ;  and 
hut  too  generally  neglected,  till  the  disease  becomes 
alarming  by  its  obstinacy  and  tts  effects.  This  may 
be  considered  as  the  beginnings  or  first  period,  of  the 
disease.  During  this  stage,  the  coogh  is  sometimes 
dry  from  the  first :  and  sometimes  when  it  begins  in 
the  form  of  a  catanh,  is  attended  with  more  or  less 
expectoration  of  mucus. 

When  the  cough  begins  in  the  form  of  a  catarrh, 
and  appears  to  be  occasioned  by  an  increased  secretion 
of  a  thin  saltish  mucus  irritating  the  membrane  of  the 
trachea,  all  judicious  practitioners  agree  in  recom- 
mending an  attcotion  to  regimen,  the  free  use  of  dilut- 
ing liquors,  bland  emulsimis,  small  doses  of  aitre,  the 
taking  away  a  few  ounces  of  hlood  if  there  be  much 
ioflaniination,  the  inhaling  the  steams  of  warm  ynUr 
by  means  of  the  machine  contrived  for  that  purpose, 
and  the  occasional  use  of  such  a  dose  of  elixir  parego* 
ricum  as  will  be  sufficient  to  allay  the  irritation  of  the 
bronchiae,  and  to  promote  a  general  moisture  on  the 
skin.  These  methods  will  generally  be  found  to  be 
efficacious,  especially  if  the  patient's  chamber  be  of  a 
moderate  temperature,  wid  he  carefiiUy  avoid  exposure 
to  a  cold,  damp,  or  raw  air,  till  the  complaint  be  re- 
moved. In  cases  in  which  the  cou{^  baa  been  obsti- 
nate, and  the  inflammatory  synqitoms  CMuideraUe, 
Dr  Simmons  has  often  expeiieiiced  the  gtcst  advan- 
tages of  the  wann  bath,  Uie  heat  of  which  did  not 
exceed  92^.  When  this  is  had  recourse  to,  the  patient 
should  remain  in  it  only  a  very  few  minutes,  and  go 
Hoon  afterwards  to  bed  )  but  not  with  a  view  to  force 
a  sweat  by  an  increased  wei^t  ef  bedclothes,  as  is  too 
often  injudiciously  practised. 

Patients  of  a  consumptive  habit,  who  have  had  an 
attack  of  this  kind  at  the  beginning  of  winter,  are 
particularly  liable  to  a  return  of  the  complaint  during 
tbe_  continuance  of  the  cold  season,  on  the  slightest  oc- 
casion and  with  greater  violence.  A  relapse  is  there- 
ibre  (0  be  carefully  guarded  against :  and  nothiiig  will 


be  found  to  do  this  man  effectoally  than  the  use  of 
socks  and  a  flannel  noder-waistcoat.  The  use  of  flan- 
nel has  been  condemned  by  several  medical  writers  ns 
increasing  the  insensible  perspiration  ;  but  in  the  pre- 
sent case,  to  say  nothing  of  some  others  in  which  it 
may  be  useful,  it  will  in  general  be  found  to  have  the 
best  effects.  It  will  {wevent  a  too  great  dctermioa- 
tiou  to  the  lungs,  and  should  not  be  left  off  till  the 
approach  of  summer.  In  some  few  instances  in  which 
^nnel  was  found  to  have  a  disagreeable  effect,  a  piece 
of  dimity  worn  over  the  breast  next  the  skin,  will  pre- 
vent the  return  of  colds  and  coo^  in  persons  of  a  de- 
licate habit,  who  had  before  been  liaUc  to  them  00  the 
dij^test  oocasioDS.  8birts  made  of  cotton  doth  are 
much  more  eflectnal  than  linen  in  preserving  an  equable 
temperature  of  the  surface,  and  guarding  against  the 
action  of  external  cold ;  while  at  the  same  time  they 
are  much  more  pleasant  to  most  people  than  even  the 
finest  flannd.  In  these  cases,  circumstances  that  are 
seemingly  of  the  most  trifling  nature  become  of  im- 
portance. 

Sometimes  the  coog^  is  occasioned  by  an  immediate 
inflanunatmn  of  some  part  of  the  lungs,  from  some 
of  the  usual  causes  of  inflammation}  and  when  this 
happens,  no  time  ia  to  be  lost  in  removing  it.  To  da 
thu  will  perhaps  require  more  than  one  bleeding,  to- 
getber  with  a  strict  attentioB  to  a  cooling  plan  of  diet, 
diluting  drinks,  the  inhalation  of  warm  steams,  and  if 
convenient,  the  use  of  the  warm  bath  }  but,  above  aH, 
the  speedy  application  of  a  large  blister  as  near  as  may 
he  to  the  supposed  seat  of  the  inflammation.  The 
cough,  in  this  case,  will  often  remain  after  the  original 
complaint  is  abated.  A  prudent  use  of  opiates  at 
bedtime,  either  by  themselves  or  combined  with  gummy 
and  mucilagittOQs  medicines,  will  then  generally  be  use- 
ful as  a  sedative  and  antispasmodic. 

In  this,  as  well  as  in  the  catarrhal  £oagh  just  now 
mentioned,  many  practitioners  are  too  eager  to  admi- 
nister cinchona,  with  dm  view,  as  they  term  it,  of  dro- 
cing  up  the  patient :  bnt  this  never  fajte  to  increase  the 
cough,  and  cS  course  to  do  great  and  very  ixreparable 
mischief. 

And  here  it  will  not  be  foreign  to  our  subject  to 
observe,  that  a  symptomatic  coogh,  which  has  its  rise 
not  from  catanh,  or  from  an  immediate  inflammation  of 
the  lungs,  but  from  their  sympathy  with  the  stomach, 
has  sometimes  laid  the  foundation  of  phthisis,  from  its 
having  been  mistaken,  and  of  course  improperly  treat- 
ed. It  eecms  to  be  owing  to  a  redundancy  or  vitiated 
state  of  the  bile,  or  to  some  affection  of  the  stomach, 
whieh  it  is  perhaps  not  easy  to  define.  It  is  sometimes 
a  concmnituit  of  other  lulions  symptoms ;  and  when 
this  hajqiens  to  he  Uie  case,  it  cannot  eauly  be  mistaken; 
hot  we  sometimes  find  it  oocnrring  singly,  and  in  gene- 
ral attacking  persons  of  a  sedentary  .life.  DrStellof 
Vienna,  who  has  noticed  this  cough,  has  very  properly 
piven  it  the  name  of  tiugts  stomacttica.  This  complaint 
IS  80  far  from  being  relieved  by  bleeding,  that  it  con- 
stantly grows  worse  afier  it,  especially  irthe  evacuation 
be  in  any  considerable  quantity..  The  oily  remedies  sel- 
dom fail  to  exasper^e  this  coug^  whidi  at  first  is  dry, 
frequent,  and  often  extremely  violent,  but  which  sd- 
dom  fails  to  give  way  to  one  or  two  gentle  pokes,  and 
the  occasional  use  of  mild  cathartics.  Tbe  coudi,  as  in 
other  cases,  often -Gontinues  from  bi^  after  the  cause 
i  Ty  that 
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that  gave  rise  (o  it  bw  been  removed,  and  maj  then  be 
chcckL-d  by  opiates. 

When  the  disease  has  been  neglected,  or  our  at- 
tempts  to  remove  it  In  the  beginning  have  failed,  bodi 
of  which  circumstances  but  too  frequently  happen, 
the  patient  begins  to  complain  of  a  soreness,  and  of 
slight  lancinating  pains  shooting  tlirough  the  breast, 
sometimes  in  the  direction  of  the  mediastinum,  and 
sometimes  conBned  chiefly  to  one  side.  The  sorenea^ 
is  pretty  -constant,  and  much  iocreased  by  the  cough. 
The  pain  in  the  side  oden  prevents  the  patient  from 
lying  on  the  side  affected  ;  and  this  inability  of  lying 
except  on  one  side,  frequently  occurs  even  when  no 
snch  pain  is  felt  In  this  sti^  of  the  disease,  flosh- 
ing  beats  are  felt  an  the  pdms  of  the  bands  and  sol«a 
of  the  feet :  the  breathing  is  short  and  laborious^  and 
it  is  not  long  before  the  patient  begins  to  expectorate 
a  thin  and  frothy  phlegm,  at  first  in  small  quantities, 
coughed  up  with  diiBculty,  and  some  pain  of  the  breast, 
and  now  and  then  streaked  with  blood :  this  may  be 
considered  as  the  irtftartimatory  period  of  the  disease,  to 
which  succeeds  the  suppurative  stage.  In  the  latter,  the 
expectoration  becomes  more  coploos  and  pumlent,  the 
breath  proportionaUy  oflensive,  and  the  exacerbations 
of  the  hectic  fever  more  considerable :  an  increased 
quickness  of  the  palse  comes  on  about  the  middle  of 
the  day ;  but  the  most  considerable  paroxysm  of  the  le- 
ver is  at  night,  and  at  fint  continues  till  towards  morn- 
in^,  cominonly  till  three  or  four  oViodc,  when  it  ter- 
mmates  in  a  sweat,  which  usually  begiift  upon  the 
breast.  As  the  disease  advances,  tnese  sweats  become 
more  profiise,  and  sometimes  come  on  almost  as  soon 
as  the  pulse  begins  to  quicken,  but  widioot  affording 
any  relief  to  the  patient.  '  During  tbe  exacerbations, 
we  observe  a  circumscribed  redness  of  the  cheeks, 
while  the  rest  of  the  face  is  pale,  and  appears  as  if  it 
were  not  clean  washed.  The  costiveness  that  com- 
Bonly  accompanies  the  beginning  of  tbe  disease  it 
usually  sncceeded  by  a  diarrhoea ;  the  spitting  lessens, 
and  all  the  purulent  nutter  seems  to  be  carried  down- 
wnrds.  Hie  wastiiw  of  the  &t  and  tbe  loss  of  nonrish- 
ment  occasion  the  naiu  to  curve  inwards,  the  hmr  to  fUl 
and  the  eyes  to  sink  in  their  sockets.  In  tbe  mean 
time,  tbe  legs  commonly  swell  \  till  at  length  death 
closes  a  scene  which  is  melancholy  to  all  but  the  patient 
bimself,  who  in  general  continues  sensible  to  the  last 
moment,  and  even  then  indulges  a  vain  hope  of  pro- 
longinff  a  miserable  existence.  In  some  cases,  and  that 
.  not  nnfrequently,  a  delirium  comes  on  towards  the  close 
of  Uk  disease. 

Tbe  hectic  fever  that  attends  this  and  some  other 
chronic  diseaaes,  is  evidently  the  eflect  of  acrimimy, 
and  most  commonly  pus  abaorbed  and  carried  into 
the  drcnlation.  The  nature  of  dui  acrimony,  and  the 
di&reut  irritaUlity  of  different  patients,,  are  probably 
the  sources  of  tbe  variety  we  obsnrve  in  fevers  this 
denomination*,  a  variety  which  is  doubtless  much  greater 
than  we  are  aware  of.  Thus  we  find  Uiat  the  matter 
of  the  smallpox  exeites  a  fever  of  this  kind  ;  but  this 
teeottdary  /every  as  it  is  called,  differs  from  the  hectic 
attendant  on  consumptions  ;  nor  does  tbe  latter  eorre- 
spond  nith'tbat  which  sometimes  accompanies  the  snp- 
pnration  of  a  cancerous  ulcer.  In  the  pulmonary  con- 
sumption, or  at  least  in'  the  third  stage  of  it,  the  fever 
induced  oftea  ^gSf^w  to  he  of  tbe  prtxid  kind^  and  has 


been  denominated  febri*  hectica  ptttriita  by  the  jodicaeui  f  bthidi. 
Morton,  who  considers  it  as  being  combined  with  a  peri- '  w  ' 
pneumonic  or  inflammatory  fever,  which  recnrs  as  of- 
ten as  fresh  tubercles  begin  to  inflame.  For  although  we 
have  named  one  pei-iod  of  the  disease  tbe  injlammatory^ 
andanotfaerthe  suppurative  period ^  vet  we  are  nut  to  sup- 
pose that  tbe  latter  is  exempt  from  inflammation.  WbUe 
matter  is  poured  into  the  bronchise,  or  absorbed  and 
carried  into  the  system  from  one  part  of  the  lungs,  other 
parts  are  in  a  crude  state  of  inflammation,  or  advancing 
towards  suppuration  >  so  that,  on  examining  tbe  lungs 
of  persons  who  die  consumptive,  we  find  some  tubercles 
that  are  small  and  just  formed,  some  that  are  Urge  and 
full  of  matter,  and  others  that  are  in  a  state  of  uiceza^ 
tim.  Hiis  easily  accounts  for  the  occasional  combi- 
nation of  inflimimatory  symptoms  with  those  of  the  pu- 
trid hectic  When  the  natter  absorbed  is  a  land^a 
pus,  as  in  the  case  of  the  psoas  abscess,  we  find  the  form 
of  the  hectic  fever  differing  from  nther  of  those  we 
have  mentioned. 

Cure.  In  these  difierent  periods  of  the  disease,  the 
curative  indications  are  suraciencly  obvious.  To  -pre- 
vent the  formation  of  fresh  tubercles ;  to  obviate  tho 
inflammation  of  those  already  formed }  to  promote 
their  resolution  \  to  allay  morbid  irritability,  tbe  coug^, 
and  other  troublesome  symptoms;  and,  above  all,  to 
check  the  tendency  to  the  hectic  state,  are  tbe  views 
that  every  rational  physician  proposes  te  himself  in  the 
treatment  of  the  genuin^  cMunmption.  We  know  of 
BO  medicines  that  can  exett  their  sjpecific  e^ts  upon 
tbe  lungs  by  dissolving  tuberculous  concretions ;  nor 
is  it  probable,  from  what  we  know  of  tbe  animal 
economy,  that  any  such  wilt  ever  be  discovered.  Yet 
medicines  that  operate  in  a  general  manner  upon  tbe 
system,  may,  by  promoting  absorption,  and  diminish- 
ing tbe  determination  to  tbe  lungs,  tend  to  disperse 
tubCTvles,  or  to  ]ffevent  their  formation.  l%ere  are 
not  wanting  instances  of  wonderful  recoveries,  in  cases 
where  tbe  evil  was  supposed  to  be  beyond  the  power  of 
^ysic }  and  in  some,  when  nature  was  lef^  to  her> 
self ;  BO  thai  a  phyricimi  who  has  (Observed  the  varipas 
and  powerfcd  resources  nabue  has  within  herself,  wiH 
he  very  cautions  how  he  asserts  Chat  a  disease  is  in- 
curable. 

The  most  formidable  effects  of  ulcerated  lungs  are  the 
absorption  and  cons^uent  hectic.  It  seems  evident, 
that,  in  many  cases,  death  is  brought  on  by  this,  rather 
than  by  the  lungs  themselves  being  rendered  unfit  for 
the  purposes  of  re^iration.  So  that  if  we  can  obviate 
the  effects  of  the  absorption,  diminish  the  prctemato* 
ral  determination  to  the  lungs,  and  fulfil  die  other  ge- 
neral indications  just  now  mentioned,  we  may  very  often 
«nable  nature  to  recover  herself.  It  may  be  alleged,  in- 
deed, that  the  pfaysidans  art  has  hitherto  proved  very 
nnsnccessfnl  in  these  cases ;  but  may  not  this  be  owing 
to  the  remedies  that  are  employed  b^g  very  often  sucn 
aS  are  inimical  to  the  cure } 

11)6  cinchona  is,  perhaps,  the  most  commonly  em- 
ployed of  any,  and  often  confided  in  as  an  ultimate 
resource  in  these  cases.  But  besides  this,  the  sulphuric 
acid,  the  balsams,  and  frequent  bleeding,  have  each  bad 
their  partizans.  The  use  of  blisters  and  issues,  opiates, 
a  milk  and  vegetable  diet,  exercise,  and  change  of  air, 
are  pretty  generally  recommended  by  all.  Concerning 
ciadKHM,  Dessaolt  Icog  ago  ohsemd,  that  it  had  been 
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Bmaat-  woJttcGVa  of  gmt  anicfaiBf  in  consnaiptive  dufes ;  and 

in  a  ^per  latelj  publisbed  fay  Uib  m 
thia  subject,  veiy  jadioiously  remarks,  tfaat  it  is  so  &r 
&om  corijig  the  beetle  £ever  arising  jlroin  ctistempei^ed 
lungs,  that  according  to  the  best  of  his  observations, 
it  not  only  takes  up  that  time  which  might  pro* 
Iwbly  have  been  better  enjoyed  in  the  use  of  other 
Biedicines,  but  for  the  most  part  ^ggr^vates  the  dis- 
ease beyond  remedy.  Indeed  it  faasbeea  (he  o|iiaioft 
of  several  attentive  observers,  that  whenercr  pas  or 
any  kind  of  matter  excites  an  hectic  fever,  hy  being 
absorbed  and  carried  into  the  circulation,  the  cinchona 
irill  never  fail  to  exasperate  the  com^aint,  eqiecial- 
iy  if  it  be  accompanied  with  any  degree  of  inflamma- 
tory diathesis,  nnless  the  matter  has  a  fre*  outiet  fcoa 
the  system  as  in  the  case  of  abscesses,  for  instance, 
to  wbich  tt«  often  find  it  productive  of  excellent 
effects,  h,  is  likewise  well  known  to  be  used  as  a  to- 
nic, to  obviate  the  effects  of  floor  albust  or  any  other 
immoderate  evacuation  in  delicate  persons,  which,  by 
enfeebling  the  system,  veiy  often  lays  the  foundation 
of  ^thisis :  bot  the  moment  we  hav^c  reason  to  sus- 
pect that  the  lungs  are  ulcerated,  especially  if  this 
ulceration  be  atAeaded  with  an  inflammatory  dispo- 
aitioD  ;  or  if  the  ^paration  of  vitiated  pus  be  the  con- 
sequence of  a  peculiar  ipciieaaed  Vkoriud  action  of  the 
vessels  at  the  part,  it  ought  to  be  laid  aside}  and  in  the 
genoiae-tubercoloas  consonption,  perinpSj  it  is  rardiy 
admissible. 

Dr  Fothergill,  however,  observes,  that  there  are  two 
causes  of  consumption,  ii4iich  often  produce  symptoms 
so  similar  to  those  of  the  genuine  phthi^s,  as  some- 
times to  have  led  him  to  make  iise  of  cinchona,  in  ap- 
parent tendencies  to  a  genuine  pulmonary  consumption, 
with  advantage. 

One  of  the  causes  is,  the  sucklivg  of  children 
longer  thanjs  consistent  with  the  niot&er*s  ability. 
This  case  firequently  occurs  among  the  middling  and 
lower  oUsKS  of  fieinales,  of  constitutions  naturally  deli- 
cate and  tender.  In  such  a  state  of  weakness,  some 
slight  cold  brings  on  a  coo^,  which  increases  gradual- 
ly, till  at  length  it  produces  the  true  pnlnwna^  con- 
sumptioft.  Here  cinchona  given  earlyt  in  modnate 
doses,  and  merelj  as  a  tirtiic  remedy,  is  often  of  ex- 
cellent use. 

Another  cause,  is  any  weakening  discharge,  either 
from  absctsses,  the  greater  operations  of  surgetpr,  a  co- 
pious and  constant_^ora/6fr«,  or  similar  enfeebling  eva- 
coationa.  I^at  cinchMU  is,  for  the  most  part,  of  use  in 
these  caseS)  when  the  lungs  are  not  ioflanwd*  is  indubi- 
table }  and  if  they  be  so  affected,  but  not  beyond  a  cer- 
tain degree,  it  is  also  ef&cacioos  in  preventmg  the  pro* 
gress  of  the  consumption. 

In  phthisical  complaints  succeeding  such  sitwitions, 
a  prudent  trial  of  cinchona  seems  necessary.  Small 
doses  of  the  decoctioii,  either  alone,  or  joined  with 
the  saline  mixture  or  such  other  additions  as  the  pby- 
rician  tiiinks  proper,  may  be  givep.  But  if  the  breath 
becomes  more  tight  and  oppressed,  the  cough  dry, 
the  pulse  more  quick  and  bard,  and  especially  u  slight 
transitory  pains  or  stitches  about  the  thorax  are  more 
frequently  complained  of,  a  perseverance  in  the  use 
of  cinchona  v^'Al  increase  the  disease.  If  such  also 
should  be  the  a^anuces  in  the  progress  of  the  dis- 
ease, w,  from  whatever  cause,  if  cin^tma  be  accent- 
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panied  wiA  sn^  eflbctsi  dto  «Be  of  U  o«j^  to  be  MitbUs. 

withheld.   " 

(»  the  other  band,  ub  palA^  tidiness,  t/t  vpifit^ 
aicm,  is  perceived,  uid  there  appear  a  manifest  abatement 
of  the  symptoms,  it  irill  be  adviseable  to  proceed.  The 
administration  of  this  medicine,  however,  requires  a  Ju- 
dicious observer  }  and  it  ought  neither  to  be  given  is 
jthe  early  inflammatory  stage  of  this  disease,  nor  be  cou- 
j^nued  in  any  subsequent  period,  if  it  produce  the  effects 
above  mentioned. 

By  its  tonic  virtues  it  wilt  often  enable  nature  to 
pmqner  many  difficulties.  In  confirmation  of  this  re- 
mark, Dr  Fothergill  farther  observes,  that  be  has  eeen 
it  of  use  m  promottDg  expectoration,  Wlm  this  became 
deficient  mm  want  <tf  strength  towards  the  end  of  peri* 
pneumonic  fevers }  but  that  it  stops  this  discharge, 
changes  slight  wandering  pains  ii^  snch  as  are  fixed, 
and  ucreases  them  with  all  their  consequences,  in  a  va- 
riety of  cases. 

The  elixir  of  vitriol,  or  the  sulphuric  acid  pro- 
perly diluted,  though  in  many  iostances  a  highly  use- 
ful remedy,  is  often  exhibited  in  consumptive  cases 
with  no  ^ess  impro^ety  than^  cinchona.  This  me* 
dimne,  from  its  astnagency,  is  'obviously  im^per  in 
the  inflammatory  st^  of  the  disease.  But  m  uie  lat- 
toe  stage,  when  a  general  tendency  to  pntrefactioil 
takes  phce,  it  is  setviceaUe  in  reusting  the  eflect  j  it 
restrains  the  colliquative  sweats ;  and  if  the  Inngi  he 
90t  injured  jtast  reparation,  it  is  allowed  to  be  a  very 
useful  auxiliary. 

Various  are  the  omnions  Conceming  the  efficM^  of 
Bristol  water  in  Uiis  disease.  The  experienced  author 
last  mentioned  informs  us^  that  he  has  seen  many  per- 
sons recover  from  pulmonary  diseases  after  drinking 
these  waters,  whose  cure  seemed  to  be  doubtful  from 
any  other  process }  and  he  thinks  this  circumstance^ 
added  to  the  general  repntation  of  Bristol  waters  in 
phthisical  cases,  affords  suificient  inducement  to  recom- 
mend the  trial  of  them  in  the  early  stages  of  such  com" 
plaints.  It  is,  however,  before  the  approach  of  a  con- 
firmed phthisis  that  patients  oo^t  to  repair  to  Bristol  i 
otiierwue  a  journey  thither  will  Hot  only  be  without  be- 
nefit, but  may  even  prove  detrimental. 

Some  have  imagined,  that  the  journey,  a  better  air* 
change  of  situation  and  of  objKts,  have  contributed  to 
the  patient^B  recovery  j  and  tbese  may  doubtless  be  of 
advantage,  tt  seems,  however,  that  the  water  drank 
fi^h  at  the  pump,  actually  contains  principles  conducive 
to  the  recovery  of  parents  affected  with  phthisical  com- 
Jbtaints.  It  seems  to  possess  a  elight  calcareous  stypticity, 
and  perhaps  the  air  it  contains  may  idso  have  an  an- 
tiseptic quality.  On  the  whole,  it  appeara  to  be  an  ef- 
ficacious medicine,  and  is  often  found  of  temariuble 
benefit  to  consnmptive  ^tients. 

Change  of  air,  particulariy  from  bad  to  good,  ta  of 
great  consequence  to  all  cbranic  diseases  oTtbe  \nng^ 
In  consumptive  cases,  the  ur  of  all  targe  fiities  is  found, 
to  be  particularly  injurious. 

A  sea  voya^  has  been  much  recommended  iif  the 
tore  of  this  disease.  The  benefit  of  exercise  has  also 
been  strongly  urged  by  many  writers  \  but,  however  • 
salutary  when  properly  used,  it  certainly  ought  to  be 
tegulated  with  discretion.  Dr  Dickson  declares  hun- 
self  of  opinion,  that  riding  on  horseback  in  consumj^ve 
vases  is  most  cmnmonly  hnrtfial,  witbont  such  regulation^ 
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Bnnor-  M  In  genend  have  been  little  regudeid.  Fw  instanee, 
rhague.  he  has  knom  a  penoq  who,  by  a  ride  of  an  hour  fir  two 
'  in  the  nrorning,  ma  very  mnch  lecmited,  and  who,  at 
another  time,  in  the  afternoon  and  evening,  witiboat 
undergoing  more  bodily  motion,  has  retamed  faint  and 
languid,  and  apparently  worse.  This  observation  on 
the  same  person  has  been  so  fireqaently  made,  as  to  point 
nut  clearly  the  times  when  this  exercise  shall  not  do 
hart  in  consumptive  cases.  In  this  disease,  the  pulse, 
however  calm  in  the  morning,  becomes  more  frequent 
in  the  aflemoon  and  night,  attended  with  heat  and 
other  feverish  symptoms.  Exercise  therefore,  at  this 
time,  can  only  add  to  the  mischief  of  the  fever.  For 
tfaia  reason  he  prudently  recommends  to  all  hectic  per- 
sons, especially  those  who  shidt  travd  to  distant  places 
•n  ftcconnt  cf  a  better  air,  or  the  benefit  expected 
from  any  pardcular  water,  that  their  travelling  should 
be  slow,  confined  to  a  very  few  boon,  and  »ly  in  the 
morning. 

Exercise  on  horseback  seems  to  be  chiefly  benefi- 
cial  in  those  cases  where  consumption  is  a  secondary 
disease.  For  example,  in  the  nervous  atrophy  j  in 
the  hypochondriacal  consumption}  or  when  it  is  the  ef- 
fect of  long-continued  intermtttents,  or  of  congestions 
in  any  of  the  abdominal  viscera ;  or,  in  a  word,  when- 
•ver  the  consumption  is  not  attended  with  an  inflamed 
or  ulcerated  state  of  the  longs,  hmg  journeys  on  horse- 
back will  he  beneficial.  Such  a  practice  may  likewise 
he  highly  nseful  in  obviating  an  attack  of  phthisis,  or 
in  carrying  off  a  dry  husky  cou^  in  a  persfm  of  a  con- 
snmptive  lubit,  when  there  is  reason  to  suppose  that 
■o  tubercles  are  yet  formed.  On  the  other  hand, 
in  the  confirmed  phthisis,  when  the  lungs  are  inflamed 
•r  ulcerated,  much  or  violent  exercise  will  be  impro- 
per ;  and  there  have  been  instances  where  the  death  of 
the  patient  was  evidently  accelerated  by  it.  The  exer- 
cise therefore  should  be  gentle,  proportioned  to  the 
stren^h  of  the  patient,  and  emplt^ed  only  in  the 
mommg.  In  fine  weather,  an  easy  open  carriage  is 
perhaps  the  most  eligible,  not  onl^  on  acmunt  of  its 
being  open  to  the  air,  but  because  it  affords  that  kind 
of  agitation  which  is  most  wanted  in  these  cases.  Fur 
if  we  consider  the  different  modes  of  exercise,  we  shall 
find  that  walking,  though  the  best  exercise  -in  health, 
as  it  employs  the  most  muscles,  is  the  worst  for  the 
sickly,  who  should  have  the  beneBt  of  exercise  without 
fiuigue.  Riding  on  horseback  agitates  the  viscera  more 
than  walking,  and  is  therefore  preferable  to  it  in  many 
^  chronic  diseases  *,  but  when  a  preternatural  determina- 
tion to  the  lungs  has  taken  place,  it  will  be  liable  to 
increase  the  evil,  and  may  likewise  be  hurtful  by  the 
fatigue  that  attends  it.  For  these  reasons  it  will  be 
prudent  to  begin  with  a  carriage }  and  if  the  patient 
gain  strength,  and  the  disease  abates,  recourse  may  af> 
terwards  be  had  to  horse-exercise. 

The  gentle  motion  of  a  coach  )ias  been  often  finind 
•f  great  utility  in  pulmonary  complaints.  Its  cflieacj 
seems  to  depend  f^hiefly  on  its  increasing  the  determina* 
tion  to  the  snrface  of  the  body.  The  nausea  which 
this  motion  excites  in  some  persons  is  an  effect  of  this 
increased  determination.  It  has  therefore  been  found 
beneficial  in  htemoptysis  ^  and  Dr  StiDnioas  mentions 
tHe  case  of  a  lady,  who,  after  trying  various  remedies 
to  no  purpose,  was  cured  of  this  complaint  by  travel- 
ling several  hundred  miles  duongb  ufierent  ports  of 


Ei^Iand  in  her  own  coach.   At  first,  whenever  she  re-  p] 
mained  diree  or  fmir  days  in  any  place,  the  disorder  be>  ^ 
gan  to  retnm  again  ;  but  at  length  by  persevering  in  . 
her  journeys,  it  gradually  went  off.    Dessault,  who 
practised  at  Bourdeaux  abimt  40  years  ag4,  tells  us,  be 
sent  several  consumptive  patients  to  Bareges,  and  with 
good  success  }  hut  that  in  these  cases  his  reliance  was 
not  so  much  uptm  the  Bareges  waters,  as  upon  the 
motion  of  the  carriage  uid  the  change  of  air  in  a  jour- 
ney of  more  than  100  leagues. 

It  is  now  pretty  generally  ackndwled^,  that  tin 
good  eflects  of  sea  v<^ages  in  consumptive  cases  de- 
pend more  upon  the  omntant  and  uniform  motion  of 
the  ship,  than  upon  any  particnlar  impregnation  of  the 
sea  atr }  althoof^  this  from  its  coolness  and  purity  may 
likewise  he  of  great  use,  especially  in  the  hot  months, 
when  sea  voyages  are  generally  undertaken  by  con- 
sumptive patieuts.  The  ancients  were  no  strangers  to 
this  remedy  ;  and  amon^  the  Romans  it  was  no  unu- 
sual thing  for  consumptive  persons  to  sail  to  Egypt. 
Pliny  observes,  that  t^  was  not  done  for  tbe  sake  of 
the  climate,  hat  merely  on  acconnt  of  the  length  of  the 


iknj  of  our  English  phystcians  have  recommended 
a  voyage  to  Lisbon  in  these  cases.  When  this  is  done, 
tbe  proper  season  of  the  year  riiould  be  carefiiUy  at- 
tended to.  Dr  Simmons  knew  a  gentleman  vriio  went 
thither  with  8)rmptoms  of  incident  j^thnis,  and  who 
ezperienf;ed  some  relief  during  the  course  of  the  voyage; 
bnt  happening  to  arrive  at  Lisbon  at  the  be^nning  of 
the  rainy  season,  the  disease  was  soon  greatly  increased, 
and  terminated  &talljr. 

Another  species  of  motion  has  of  late  been  extolled 
as  highly  useful  in  consumptive  cases.  Dr  Jjtmes  Car- 
micbsel  Smyth  of  London,  has  lately  published  an 
account  of  tbe  effects  of  swinging,  employed  as  a  re- 
medy in  tbe  pulmonary  consumption  and  hectic  fever. 
In  this  treatise  Dr  Smyth  contends,  that  sea  air,  in 
place  of  being  of  advantage,  is  constantly  prejudirial 
to  hectic  and  consumptive  patients,  and  even  to  those 
who  have  a  tendency  to  such  complaints.  He  thinks, 
therefore,  that  the  benefit  derived  from  sea  voyages 
must  certainly  be  referred  to  some  (Aher  canse.  In 
stating  fats  sentiments  ea  this  subject,,  he  attempU  to 
estabbsh  a  distinctiua  between  exercise  and  motion. 
By  exercise,  he  understands  muscatar  action,  or  tbe 
exertion  of  the  locomotive  powers  of  the  body  ei- 
ther alone  or  combined.  This  he  represents  as  in- 
creasing the  force  and  frequency  of  the  heart's  con- 
traction, the  velocity  and  momentum  of  the  blood, 
the  quickness  of  breathing,  the  heat,  the  irritability, 
and  tbe  transpiration  ef  the  whole  body.  By  motion, 
in  contradistinction  to  exercise,  be  means  such  motion 
as  is  not  necessarily  accompanied  with  any  agitation 
or  snccussioii  of  the  body,  and  which  is  totaUy  inde- 
pendent of  any  muscular  exertion.  The  effects  of 
this,  both  on  Uie  heart,  the  longs,  and  indeed  on  the 
system  in  general,  he  considers  as  of  the  sedative  kind; 
thus  it  suspends  the  action  of  coughing,  and  lessens 
the  frequency  of  the  pube.  He  is,  therefore,  led  to 
refer  the  good  eflects  of  sea  voyages  entirely  to  this 
cause.  And  on  these  grounds  he  was  led  to  conclude, 
that  the  motion  given  fay  swinging  might  be  of  equal 
if  not  greater  service.  This  conclusion,  we  are  told, 
in  the  treatise  above  alined  to,  experience  in  many 
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ewes  has  fully  confirmed  i  and  be  recoounaids  it  -as 
8  mode  of  cure  which  maj  be  employed  with  advan- 
tage in  every  stage  of  phthiBis,  \Vbile,  however,  the 
reasoning  of  Dr  Smyth  on  this  Bubject  Beems  to  be 
liable'  to  many  objections,  we  are  sorry  to  add,  that 
his  observations  in  |Hr*ctice  have  by  do  oWbos  been 
confinned  by  those  <n  others,  iAm  hare  had  reconne 
tn  this  mode  of  cure. 

The  best  adaptect  dkt  in  eonsoniptiTC  cases  is  sulk  } 
the  milk  of  asses,  both  as  an  article  of  diet  and  as  a 
medicine,  has  in  particular  been  highly  exto]3ed.  It 
may  however  be  remarked,  that  there  are  constitutions 
in  iiHiich  this  salutary  nutriment  seems  to  disagree.  A 
propensity  to  generate  bile,  or  too  strong  a  disposition 
to  acescency  from  a  weakness  of  the  digestive  oi^^s, 
both  merit  attention.  Whey,  either  from  cmre  or 
goats  milk,  appears  to  be  mtnre  suitable  in  the  former 
case ;  and  for  correcting  acidity,  lime  water  may  be 
added  to  the  milk.  Tne  method  of  adding  mm  or 
brandy  to  asses  or  cows  milk,  riionld  be  used  with  great 
cautifn :  for  when  added  beyond  a  certain  quantity, 
w  is  often  the  case,  they  not  only  coagulate  the  milk, 
hat  heat  die  body }  by  which  means  the  milk  dis* 
Agrees  with  the  patient^  and  the  spirit  aagments  the 
disease. 

In  consumptive  cases,  Dr  Simmons  observes,  that 
the  patient^s  taste  should  be  consulted ;  and  says  that  a 
moderate  use  of  animal  food,  where  the  salted  and  bigh- 
aeasooed  kinds  are  avoided,  ia  not  to  be  denied.  Shell- 
fish, particalarly  oysters,  are  useful,  as  well  as  snails 
swallowed  whole,  or  boiled  in  milk. 

Repeated  bleedings,  in  small  quantities,  are  by  seme 
considned  in  consomi^ive  cases  as  highly  advantageous : 
and  in  particular  circumstances  the^  nndonbtedlT  are 
so;  fOT  instance,  when  the  constitution  apparently  a^ 
hounds  with  blood}  when  the  fluid  drawn  off  is  ex- 
tremely sizy  ;  when  there  ia  ranch  pain  in  the  breast ; 
and  when  venesection  is  followed  by  an  abatement  of 
every  symptom.  In  these  cases,  bleeding  is  certainly 
proper,  and  ought  to  be  repeated  so  long  as  it  seems 
to  be  attended  with  advantage.  In  very  delicate  con- 
stitutions, however,  even  where  the  pulse  is  quifdi,  with 
some  degree  of  fubiess,  and  the  blood  last  drawn  con- 
siderably sizy,  it  may  not  prove  serviceable. 

It  deserves  to  be  remarked,  that  the  inflammatory- 
appearance  of  the  blood  is  not  alone  a  sufficient  reason 
far  Ueeding  j  but,  in  determining  the  propriety  of  this 
evacuation,  all  other  circumstances  should  be  consider- 
ed ;  such  as  the  patienOs  age,  strength,  habit,  and  the 
state  of  the  disease. 

A  remark  which  has  been  judiciously  made  by  Dr 
Fothergill,  ought  not  to  be  omitted  in  the  account  of 
this  disease.  It  is,  that  young  delicate  females,  about 
the  age  of  15  or  1 6,  and  upwards,  are  often  subject 
to  consumptions.  When  tbe  disease  has  advanced  con- 
siderably, the  menaeSj  if  they  have  made  their  appear- 
ance, most  generally  cease.  This  alarms  their  female 
iriends,  and  they  call  upon  the  physician  to  use  his 
utmost  endeavours  for  restoring  the  discharge  ;  bellev- 
iog  the  cessation  of  it  to  be  the  immediate  cause  of 
the  phthisical  com|daiot.  Induced  by  their  solicita- 
tions, medicines  have  sometimes  been  administered, 
which,'  without  ofateiningthis  end,  have  tended  to  ag- 
gravate die  distemper.  Tliis  At^ciencj  is  often  of  no 
veal  disadvantage  in  those  cbsco-;  and  in  niiuiy  the  evap. 
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cuation  would  prove  injurious,  hr  diminishing  the 
strength,  which  is  already  too  much  impaired.  £9en  ^ 
unall  bleedings  at  the  regular  periods  have  often  done 
more  harm  than  good.  A  sudden  soppression  may  re- 
quire bleeding }  but  when  the  evacmttion  &ils  through 
want  of  strength,  and  from  powrty  of  Uood^  the  ]»• 
newal  of  it  increases  the  diseasei 

Besiites  these  remedies,  Dr  Simmons  strongly  recom- 
mends a  frvquoat  repetition  of  vomits.    Many  physi- 
cians have  supposed,  that  where  there  is  any  increased 
determination  to  tbe  lungs,  vomits  do  mischief :  but 
Dr  Simmons  is  persuaded,  that  instead  of  augmenting, 
they  diminish  this  detenninatioo  j  and  that  much  good, 
may  be  expected  from  a  prudent  use  of  this  remedy^ 
,tban  which  none  has  a  more  general  or  powerful  efiiect 
on  the  system.   If  any  remedy  be  capable  of  diraersing- 
a  tubercle,  he  believes  it  to  be  emetics.  The  aTOcdims 
of  the  liver,  that  sometimes  accompany  pulmonary. 
comj^alnts,  give  way  to  repeated  emetics  sooner  than 
to  any  other  remedy.  In  several  cases  where  the  cougk 
and  the  nutter  ezpectmated,  the  floshii^  heats,  loss 
of  appetite,  and  other  symptoms,  threatened  the  most 
fiital  event  j  the  complaints  were  gready  relieved,  and 
in  others  wholly  removed,  by  tbe  frequent  use  of  eme- 
tics.   Other  suitable  remedies  were  indeed  employed 
at  the  same  time  ;  but  the  relief  the  patients  generally, 
experienced  after  tbe  emetic,  was  a  sufficient  px>of 
of  its  salutary  operation.    By  this,  however,  he  does, 
not  mean  that  vomits  will  be  useful  in  everv  period  of 
the  disease,  or  in  ever^  patient.    In  generu,  it  will  ba 
found  that  the  earlier  in  the  disease  emetics  air  had  re- 
course t<^  the  more  likely  th^  will  be  to  do  good,'and 
the  less  likely  to  do  harm.    1  oe  cases  in  which  eme- 
tics may  be  reckoned  improper,  are  commonly  those  in 
which  the  disease  is  rapid  in  its  proncss  ;  or  in  that* 
sta^  of  it  when  there  is  gnaX  debility,  with  profuse  ■ 
colliquative  sweats. 

In  these  cases,  when  an  emetic  has  been  administer-  - 
ed  twice  a-week,  and  tbe  cough  is  mitigated,  the  ex- 
pectoration facilitated,  and  the  other  symptoms  reliev- 
ed, both  the  patient  and  the  physician  will  be  encou-.- 
raged  to  proceed,  and  to  repeat  the  vomit  every  secraid 
day,  or  even  every  day,  for  several  days  together,  as. 
Dr  Simmons  has  sometimes  done  vrfien  the  good  effects.. 
of  it  were  obvious. 

.  The  choice  of  emetics  to  be  employed  in  these  cases* 
is  by  no  means  a  mattor  of  indifference.    Carduns  tea, 
chamomile  tea,  warm  water,  and  others  thM  act  by. 
their  bulk,  and  by  exutmg  nausea,  relax  the  tone  of - 
the  stomach  when  they  are  frequendy  repeated,  uid  of, 
coune  will  be  improper.    More  active  emetics  are- 
tberefbre  to  be  preferred ;  and  here  some  of  the  prepa- 
rations of  antimony  might  naturally'  be  thought  of.-. 
Sut  the  operation  of  these  is  not  oonfioed  to  the  sto- 
mach,   lliey  produce  evacuations  by.  stool,  and  a  dis- . 
position  to  sweat ;  imd  are  therefore  improper  in  the . 
pulmonary  hectic.    Hie  mildness  and  excellence  of. 
ipecacuanha  as  an  emetic,  are  well  known)  but  ia. 
these  cases,  Dr  Simmons  has  often  employed  tbe  sul- 
|diate  of  copper,  concerning  the  efiects  01  which  we. 
meet  with  some  pmmdiess  assertions  in  several  medical  ■ 
bot^B.   Its  operation  is  confined  to  the  stomach ;  it. 
nets  almost  instantaneously ;  and  its  astringracy  seems 
to  obviate  the  relaxation  that  is  commonly  supposed, 
to  attend  tbe  fmnentnsc  of  emetics.   Id  two  cases, 
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HMmor-  he  ei^eriefiee^  its  good  eSects,  after  vomits  of  ipeca* 
riuRte.  eouiba  had  been  g^ven  ineffeictDallr.   It  tfbonld  be 
.     '  ttdmiiiisteTed  in  the  moning,  and  in  tbc  following  mM- 
ner: 

Jjet  the  patient  fint  nr^low  aboat  lialf  a  pnt  of  in- 
ter, and  innaediately  aftoivanb  anlpliate  copper  dis« 
aolved  in  a  cupful  of  water.  The  dose  of  it  miut  be 
adapted  to  the  age  and  other  circonuitanoee  of  *the  par- 
tientt  aod  may  be  varied  from  two  grains  to  ten,  fifteen* 
w  twenty.  As  some  persons  are  much  more  easily  puk- 
ed than  others,  it  will  be  prndent  to  begin  with  a  smalt' 
>dose  :  not  that  any  dangerous  effects  will  be  produced 
by  a  large  one,  for  the  whole  of  the  ftiedicine  is  initant- 
ly  rejected  ;  bat  if  the  nausea  be  Tiolent,  and  of  looff 
omtinaance,  the  patient  may  pc^bape  be  disconragra 
firom  repeating  it.  In  genera),  the  moment  the  emetic 
>has  reached  tue  stomach  it  is  thrown  np  agMn.  Tbe 
patient  must  then  swallow  andther  half  pint  of  water, 
which  is  likewise  speedily  rejected  j  Mid  this  is  com- 
monly sufficient  to  remove  tbe  nausea. 

Dr  Marryat,  in  his  NtfW  Practice  Physic,  pre- 
scribes with  great  freedom  what  he  calls  the  dry  vomit, 
firom  its  being  directed  to  be  taken  without  drinking. 
Hiis  medicine  consists  of  sulphate  of  copper  and  tartrite 
of  antimony.  It  has  the  benefit  also  of  producing  in- 
stantxneoas  operation  ;  but^tismore  apt  to  excite  nau- 
sea than  the  sulfate  of  copper  alone,  and  is  liable  to 
aome  of  tbe  objecticns  stated  to  antimonial  emetics. 

Another  remedy  *vAich  Dr  Simmons  strongly  re^ 
-commends  in  consumptive  xasea,  both  from  hu  own 
observation,  and. on  the  adtfiority  also  of  many  other 
enunent  practitioners,  is  gnm-anyrrh.  This  ^ven  by 
Itself  to  die  extent  of  a  scruple  or  h^f  a  dradim  fer  a 
dose,  two  or  three  times  •ritj,  or,  if  there  -be  mnch  in- 
flammatonr  tendency,  'combined  with  a  pRtportion  of 
nitre  or  of  cream  of  tartaSr,  has  often  been  serviceable 
•in  cases  which  were  apparently  'instances  of  incipient 
phthisis  even  of  the  tuberculous  kind.  But  wbbn  the 
disease  is  far  advanced,  or  even  decidedly  maiked,  as 
&r  as  our  experience  goes  ithas  rarely  been  productive 
of  any  benefit. 

Besides  the  use  of  internal  remedies  in  pulmonary 
aflkctions,  ph^eians  have  ofUn  prescribed  tbe  smoke 
of  resinous  and  b^amic  substances  to  be  conveyed  in- 
to the  Inngs.  ^e  vapour  of  sulphuric  ether,  dnpt  in- 
to watm  water,  lias  likewise  been  used  in  these  eases* 
tht  inhalinff.of  fixed  air  faas  also  beeh  spdcen  of  as  an 
usefol  practice.  Dr'Simmoos  has  seen  all  these  me- 
thods tried  at  different  times ;  bat  without  being  ^le 
to  perceive  any  real  advantages  from  them  in  the  snp^ 
purative  stage  of  the  disease,  where  they  mi^t  be  ex- 
pected to  be  of  the  greatest  use^  and  in  the  beginning 
ne  has  often  found  the  two  first  to  be  too  stimulating, 
fle  therefore  prefeired  the  simjde  vapour  of  Warm  wa- 
ter, and  has  experienced  its  excellent  effects  in  several 
instaaces  j  but  when  the  complaint  has  made  any  con- 
siderable progress,  its  utility  is  less  obvious  j  and  when 
the  patients  have  been  much  weakened,  he  has  seen  it 
Wing  on  profuse  sweats,  especially  when  used  in  bed, 
and  therefore  he  generally  recommended  it  to  be  wd 
in  the  day  time,  foxmerly  be  made  use  of  a  fiuiigating 
inadiine,  described  ur  m&  Gentleman*8  Magazine  for 
1748,  m  vrfiich  the  air,  insured  by  the  patient,  is 
nude  to  pass  through  hot  water  by  means  of  a  tube 
that  connanicalei  with  the  eztemi  air,  and  with  the 
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bottom  of  the  vessel :  Imt  We  Have  now  a  more  elegut,  niUuiu. 
and,  on  account  of  the  valve  and  mouth-piece,  a  more '  '-w 
useful  iustrunmit  ^thts  kind,  tbe  inhaler,  invented  by 
the  ingenious  Dr  &Cadge. 

Anraier  remedy  rcconunaided  by  some  as  a  spedfie 
in  coHnm|»ti«u  u  the  earth-bath.  Van  Swieten,  in 
•fail  Conuientixiei  cm  Beexhaave,  tells  us,  from  the  in- 
fimnatiw  of  a  person  of  credit,  that  in  swne  parts  of 
Spain  tbey  have  a  oKibod  t£  curing  the  phthisis  pul- 
monalis  by  the  uw  of  this  remedy  j  and  be  quotes  the 
celebrated  Stdano  do  Ln^ue  in  confirmation  of  this 
practice.  Scdano  speaks  of  the  boTtot  de  item,  or 
earth-baths,  as  a  very  old  and  conunon  remedy  in. 
Granada  and  some  parts  of  Andatona,  in  cases  of  hec- 
tic fever  luid  consumptions ;  and  xelates  several  in- 
stances of  their  good  effects  in  hi9  own  practice.  The 
method  he  udopted  00  these  occasions  was  as  follows : 
He  ^Dse  a  spot  of  fltoood  on  which  no  plants  had 
been  sown,  and  there  he  made  a  hole  lai^  and  deep 
enou^  to  ndmit  the  patient  up  to  the  chin.  Hie  in* 
terstices  the  pit  were  Uku  camfuU^  filled  up  with 
tbe  fresh  mould,  so  that  the  earth  mi^t  everywhere 
come  in  contact  with  the  patlent^s  body.  In  this  situ- 
ation the  patient  was  suffered  to  remain  till  be  bc^aa 
to  shiver  or  felt  himself  uneasy ;  and  during  the  whole 
process,  Solano  occasionally  administered  food  or  some 
cordial  medione.  The  patient  was  then  tak,en  out, 
and,  af^  being  wra^ed  in  a  Unen  tjotfa,  was  placed 
upon  a  mattress,  and  two  boars  afterwards  his  whole 
body  was  rubbed  with  an  ointment,  composed  of  the 
leaves  of  the  soloHim  n^intm  and  hoe*s  lud.  He  ob- 
serves, that  a  new  fit  aaut  be  made  every  time  the 
'  open^on  is  r^eated }  and  advises  the  use  of  these  hatha 
only  from  the  end  of  Ms^to  tbe  end  of  Octobw.  Or 
F ouquet,  an  ingenious  French  physician,  has  tried 
this  remedy  in  two  cases.  la  one,  a  confirmed  phthi- 
sis, he  was  unsuccessful!  bat  the. remedy  bad  not  a  fair 
trial.  The  patient,  a  man  30  years  of  age,  had  been 
for  several  months  afflicted  wiUi  cough,  hectic  fever, 
and  profuse  colliquative  sweats.  He  was  first  put  into 
tbe  earth  in  the  month  of  June  \  but  soon  complained 
of  an  uneasy  oppressim  at  his  stomach,  and  was  remov- 
ed at  tbe  end  of  seven  minutes.  The  second  time  he 
was  able  to  remain  in  it  half  ui  hour,  and  when  taken 
out  Waa  treated  in  the  way  prescribed  by  Solano.  In 
thu  manuOT  tbe  haths  were  repeated  fivp  times,  and 
the  patieotwas  evUently  relieved }  but  having  conceiv 
nd  a  dislike  to  tbe  process,  he  refnsed  to'submit  to  auy 
furtber  trials,  and  died  some  months  afterwards.  In 

Second  case  he  was  more  fortunate  :  the  patient,  a 
girl  1 1  years  of  age,  had  been  for  three  montlis  trou- 
bled with  a  cough  brought  on  by  the  measles,  which 
Was  at  length  attended  with  a  purulent  expectoration, 
hectic  fever,  and  night  sweats.  She  began  tbe  use  of 
the  eaith-badi  in  August,  and  repeated  it  eight  tiniea 
in  the  space  of  20  days.  At  the  end  ef  that  time  the 
lever  and  dispositiim  to  sweat  had  entirely  ceased,  and 
by  the  use  of  the  Conunon  remedies,  the  patient  was 
peifectly  restored.  A  physician  at  Warsaw  has  like- 
wise prescribed  the  earth-bath  with  good  sncoess  in 
oases  of  hecUc  fever.  The  Spaniards  coo&ie  it  entirely 
to  such  cases  }  but  in  some  other  parts  of  the  world  wa 
find  a  rimilar  method  employed  as  a  remedy  for  other 
diseases,  and  particularly  for  tbe  sea-scurvy.  I>r  Priest-  - 

observes,  that  the  Vidians,  .he  has  been  told,  have. 
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a  custom  of  bnrjlng  their  patienta  labouring  uoder  pu- 
trid diseases  up  to  the  chin  in  fresh  mould,  wliicb  is 
also  kaown  to  take  off  the  fcctor  from  flesh  meat  begio- 
niog  to  putrefy.  The  nutcidit;  of  a  ham,  for  example, 
nay  be  corrected  by  burying  it  for  «  few  hours  io  the 
earth.  The  efficacy  of  this  remedy  in  the  sea  scurvy 
has,  it  is  said,  frequently  been  experienced  by  the  crews 
of  our  East  India  ships. 

SohuM,  who  is  food  of  philow^zing  in  faia  writings, 
is  of  opinioa,  that  tlw  earth  applied  in  this  way  ab- 
nriw  the  moihid  taint  &«n  the  sj?^*"  ^  ^ 
not  seem  more  probable,  that  the  efflnvia  of  the  earth, 
1^  being  absorbed  and  carried  into  the  circulation,  cor- 
rect the  morbid  state  of  the  fluids,  and  thus  are  equal- 
ly useful  in  the  sea  scurvy  and  in  the  pulmonary  hectic? 
71i8t  the  earth  when  moistened  does  emit  a  grateful 
odour  is  a  fact  generally  known }  and  Baglivi  long  agn 
gave  his  testimony  in  favour  of  the  grateful  effiects  of  the 
effluvia  of  fresh  ear^.  He  ascribes  these  ^jood  e&cta 
to  the  nitre  it  contains. 

The  earth-hath,  both  in  consomptive  cases  and  like- 
wise in  a  varie^  of  othn*  aSectioaa,  hu  of  late  been 
eztensiTely  em^yed  in  Britain  by  a  celebrated  cm^ 
rie.  But,  a*  <ar  as  we  can  lean,  in  moat  eases  it  pro- 
duced to  the  patient  a  very  distressing  sensation  of  cold ) 
in  some,  it  seemed  to  be  productive  of  bad  eflects,  pro- 
bably in  ceosequence  of  this  cold }  and  we  have  not 
heard  of  any  consumptive  cases  in  iriiich  good  effects 
were  decidedly  obtained  from  it. 

With  regud  to  the  drains,  sudi  as  blisters,  issues, 
and  setons,  which  are  so  frequently  recommended  in 
putiDonary  complaints,  there  is  less  danger  of  ^use 
from  them  than  from  the  practice  of  venesection.  The 
disdiai^  they  excite  is  not  calculated  to  weaken  the 
patient  much  i  and  the  relief  they  have  so  often  been 
iennd  to  affiiH,  is  a  sufficient  reason  for  giving  tbem 
a  trial.  Blisters,  as  is  well  known,  act  in  a  twofold 
manner;  hy  obviating  spasm,  and  pn>ducing  revulsion: 
Issaes  and  setons  act  chiefly  in  the  latter  of  these  two 
ways  i  mA  in  this  respect  tlieir  effects,  though  less  sud- 
den and  less  powerful  at  first,  are  more  durable  from  the . 
,  'Cimtianance  of  the  discbarge  they  occasion.  It  a  per- 
haps hardly  necessary  to  remark,  that,  if  much  service 
is  to  be  expected  firom  either  of  these  remedies,  tbey 
should  be  applied  early  in  the  disease.  The  ingenious 
X)r  Mndge,  who  experienced  the  good  effiMts  of  a  large 
sc^nlary  issue  on  his  own  penoo,  very  properly  <^ 
serves,  that  the  discharge  in  these  cases  o«^t  to  be 
xonsiderable  enou^  to  be  felt.  Bnt  it  is  seldom  possU 
Ue  for  ns  to  ^vvail  on  the  delicate  penons,  who  are 
-most  freqnently  the  vktims  of  this  disease,  to  sabniit  to 
the  ap]dication  of  a  caustie  between  the  shoulders.  The 
dischawe  prodnced  by  a  seton  is  by  no  means  incon- 
siderable }  and  as  in  these  cases  there  is  generally  some 
part  of  tlK  breast  that  is  more  painfiil  or  more  wected 
by  a  deep  insjuratiOT  than  the  rest,  a  seton  in  the  side, 
as  near  as  can  be  to  the  seat  of  the  pain,  will  be  an  nse- 
fid  anziliary.  Dr  Simmons  has  seen  it  evidently  of 
•great  nse  in  several  cases. 

Gnnn  XXXVUI.  R£MORRHOIS. 

H^MOBitHoiDSf  or  Piuu. 

Hsenivriins,  Sauv.  gen.  2i  7.   Im,  xpa*   S^,  gen. 
S&2.. 


Httrowrboidalis  fluxns,  Hofin,  219. 
Hounorrboides,  Junek,  lUfA  Z2* 
lieucorrhoia,  Vog,  212. 

Sp.  I.  External  PiL^. 

Var.  A.  Bloody  Pilfs, 

Hsemorrfaois  moderata,  Sauv.  sp.  i. 
Hsemorrhoides  ordinatse,  Junck.  11. 
Hsemorrboides  nimjte,  Junck.  i  \ . 
Htemorrhois  immodica,  Sauv.  sp.  2. 
Hsemorrboides  excedentes,  Alberti  de  fasemorriioid. 
p.  17^ 

Hiemoiniois  polyposa,  Sauv<vp.  3. 

Var.  B.  Mucous  Piles. 

HsemonrtKndcs  decoloratsc,  albse^  et  mucidse,  Juack^ 
13.  Aibarfi,  p.  248. 

IL IW  Piisa  from  a  Procideutia  Jau 
Haonorrfads  ab  exania,  &mv,  sp.  4. 

^  ni.  Tin  Hanmag  Piua, 

Sp.  IV.  Hie  mtid  Pxm 
Hnoonboides  ooecse,  Junck,  la.  Alherti,  p.  37^ 

Detcn^lio^t  The  discbarge  of  blood  from  small  tu- 
mors on  the  verge  of  the  anus  constitutes  what  is  called, 
the  hxtnorrhoids  at  piles.  Thsj  are  distingui^ed  into 
the  external  and  m^mai,  according  to  the  sUuatioa  ot 
the  tumors,  either  without  w  within  the  anas.  Sone- 
time^  however,  these  tumors  aj^ear  without  dischar^ 
ging  any  blood  ;  and  in  this  case  tbey  are  called  the 
iamorr&iMie*  ccenr,  or  blind  pHes,  Sometimes  the  dis- 
ease appears  without  the  verge  of  the  amis  in  distinct  s^ 
parate  tnmors  but  frequeouy  only  one  tumid  ring  14H 
pears,  seeming  as  it  were  the  anus  poshed  without  the 
body.  Sometimes  these  tumors  ^pear  without  any 
previous  disorder  of  the  body :  but  more  frequently,  be- 
fore the  blood  begins  to  flow,  and  sometimes  even  befove 
the  tumors  are  formed,  various  affections  are  perceived 
in  different  parts  of  the  body^  as  headach,  vertigo,  stn- 
pwr,  difficnl^  of  breathing,  sickness,  colic  pains,  pain  of 
the  back  and  loins,  and  frequently  a  considerable  de^pm 
of  pyrexia  j  while  along  with  these  sym^ttmis  there  is  |k 
sense  of  fulness,  heat,  itching,  and  pau,  in  and  about 
the  anus.  Sometimes  the  diMase  is  pnoeded  hy  a  sa- 
lous  discbaige  from  the  anus;  and  sometimes  this' s^ 
rons  disehaige,  accompanied  with  swdling,.  seems  t» 
eome  in  pUce  of  the  discharge  of  bloody  and  to  relieve 
the  above-mentioned  disorders  of  the  system.  This  so- 
jous  discbarge  hath  therefore  been  named  the  Arssor^ 
rboif  alba* 

In  this  disease  the  quantity  of  blood  discharged  is  dif- 
ferent upon  different  occasions.  Sometimes  it  flows  on- 
ly when  the  peraon  goes  to  stool,  and  commonly  foU 
lows  the  disc^ge  of  frsces.  In  other  cases  it  flows 
without  any  diai^arge  of  ^seees }  and  tben  generally  in 
consequence  of  the  disorden  above  mentiwcd,  whan  it 
is  also  commmly  in  lazger  quantity.  This  is  often  v«- 
ry  considerable  ;  and,  by  the  repcution,  so  peat,  tbait 
m  oonld  haidly  snEpose  the  bod^  to  bear  at  b«t  with 
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-  Miliar,  the  hazard  of  life.  '  Indeed,  though  rarely.  It  has  been 
ao  great  as  to  prove  suddenly  fatiu.  These  considerable 
discharges  occur  especially  to  persons  who  have  been 
frequently  liable  to  the  disease.  They  oflen  induce 
great  debility,  and  frequently  a  leucophlegmatia  or 
dropsy  which  proves  fatal.  Somettmes  the  tumors  and 
diacbar^^  of  blood  iu  this  disease  recur  exactly  at  sta- 
ted periods.  In  the  decline  of  life  it  frequently  hap- 
pens that  the  hKmorrboidal  flux,  formerly  frequent, 
ceases  to  floiv  }  and  in  that  case  it  generally  happens 
that  the  persons  are  affected  with  apoplexy  or  palsy. 
Bometimes  hacmorrfaoidal  tumors  are  amcted  vriUi  in- 
flammation, which  ends  in  snniumtion,  and  gives 
occasion  to  the  formation  of  fistolous  nlcers  in  those 
parts. 

The  hsemorrlioidal  tumors  have  been  consi- 

dered as  varices  or  dilatations  of  the  veins )  and  in  some 
-cases  varicous  dilatations  have  appeared  on  dissec- 
tion. These,  however,  do  not  appear  in  the  greater 
part  of  cases  -j  and  Dr  Cullen  is  of  opinion  that  they 
are  usulilly  formed  by  an  effusion  of  blood  into  the 
cellular  texture  of  the  int^tine  near  to  its  extremity. 
When  recently  formed,  they  contain  fluid  blood  ^  but 
.after  they  remain  for  some  time  they  are  usually  of 
-a  firmer  consistence,  in  coosequence  of  the  blood  being 
coagulated. 

Causes,  &c.  It  would  seem  probable,  that  tiui  h»* 
Dmrlioidal  tumors  are  prodnced  by  some  intemiption 
of  the  free  return  of  the  blood  mm  the  rectum,  by 
irhicb  a  rupture  of  the  extremities  of  the  veins  is  occa- 
sioned. But  considering  that  the  hzmonbage  occur- 
ring here  is  often  preceded  by  pain,  inflammatimi,  and 
a  febrile  state,  and  with  many  other  symptoms  which 
show  a  connection  of  the  topical  affection  with  the  state 
-  of  the  whole  system,  it  is  probable  that  the  interruption 
of  the  blood  in  the  veins  produces  a  considerable  resist- 
ance to  the  motion  of  the  blood  through  the  arteries, 
and  consequent!]'  that  the  discharge  of  blood  is  com- 
monly from  the  latter.  Some  have  thought,  that  a 
difiiereoce  of  the  hsemorrbois,  and  of  its  effects  upmi  the 
mrstem,  might  arise  from  the  differeuM  of  the  hsemor- 
noidal  vessels  from  whence  the  blood  issued.  .ButDr 
.  Cullen  is  of  opinion,  that  we  can  scarce  ever  distingirish 
the  venels  from  which  the  blood  flows,  and  that  the 
frequent  inosculations  of  both  uteries  and  veins  belong- 
ing to  tbe  tower  extremity  af  the  rectam,  will  render 
the  effects  of  tbe  fascmorrhage  much  tbe  same,  from 
'whatever  source  it  proceeds. 

With  regard  to  the  baemorrfaoids,  however,  he  is 
'of  opinion,  that  they  are  for  the  most  part,  merely 
a  topical  affection.  Hey  take  place  before  tbe  pe- 
riod of  life  at  which  a  venous'  plethora  haj^ns.  lliey 
happen  to  females,  in  whom  a  venous  plethora  deter- 
miiwd  to  the  bsemorrhcndal  vessels  cannot  be  supposed 
to  ocenr ;  and  they  happen  to  both  sexes,  and  to  per^ 
sons  of  all  ages,  from  causes  whidi  de  not  afiect  the 
-sintem,  and  are  manifiHtly  suited  to  prodnce  a  to^cal 
■nectim  only. 

These  causes  are,  in  tbe  first  place,  the  frequent 
voiding  of  hard  and  bulky  fseces,  whicb,  1^  their  long 
stagnation  in  the  rectum,'  and  especially  when  voided, 
must  necessarily  press  upon  the  veins  of  that  part,  and 
interrupt  the  coune  of  the  blood  in  them.  For  this 
reason  tbe  disease  so  frequently  happens  to  those  who 
•ue  habitually  costivie.   From  the  same  causes,  the  dU- 
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ease  happms  frequendy  to  those  trbo  are  subject  to  a  hm 
prolapsus  ani.  In  vending  the  fscces,  it  almost  always  rbt 
happens  that  the  internal  coat  of  the  rectum  is  more  or 
less  protruded ;  and,  during  this  protrusiim,  it  some- 
times happens  that  the  sphincter  ani  is  contracted :  in 
consequence  of  thU,  a  strong  constriction  is  made,  whidi 
preventing  the  protruded  gut  from  being  replaced,  and 
at  the  same  time  preventing  the  return  of  the  blood  from 
it,  occasions  a  considerable  swelling,  and  the  fbrmation 
of  atnmid  ring  ronnd  the  anns.. 

Upon  the  sphincter's  being  a  little  relaxed,  as  it  it 
immediately  after  its  strong  fwntraction,  the  portioa 
of  ^the  gut  which  had  fiillen  out  is  commonly  taken 
into  the  body  acain ;  but  by  tbe  frequent  repetition 
of  the  accident,  nbe  size  aod  folness  of  tbe  ring  fbrmed 
hy  tbe  ^kpsed  intestine  is  much  increased.  It  is 
therefore  more  shnHy  and  difficultly  replaced  ;  and  in 
this  consists  the  chief  uneasiness  of  btmiorrfaoidal  per^ 
sons.  As  the  internal  edge  of  this  ring  is  necessarily 
divided  by  clefb,  the  whole  ofleu  puts  on  tbe  appear- 
ance of  a  number  of  distinct  swellings  ;  and  it  also  fre- 
quently happens,  that  some  portions  of  it  -are  more 
considerably  swelled,  become  mwe  protuberant,  and 
form  those  small  tnmors  more  strictly  called  Armotv 
rhoids  or  piles. 

From  considering  that  tbe  pressure  of  tbe  faeces,  and 
other  causes  intnrupting  Uie  retont  of  vcnons  blood 
from  the  tower  extremity  of  the  rectum,  may  c^ratioa 
good  deal  biglier  up  thu  that  extremity,  we  may  no> 
dentand  how  tumors  may  be  formed  within  the  anus ; 
and  probably  it  also  happens,  that  some  of  tbe  tumors 
formed  without  the  anus  may  continue  when  taken 
within  the  body,  and  even  be  increased  by  tbe  cautes 
just  mentioned.  Thus  may  the  production  of  internal 
piles  be  explained,  which,  on  account  of  their  situation 
and  bulk,  are  not  protruded  on  the  person^s  going  to 
stool,  and  are  therefore  more  painful. 

Hie  production  of  piles  is  particularly  illustrated 
by  this,  that  pregnant  women  are  frequently  affected 
with  the  disease.  This  is  to  be  accounted  for,  partly 
from  the  pressure  of  the  nterus  vfaa.  the  lectom,  um 
partly  frimi  tbe  costive  habit  to  which  pregnant  wo- 
men are  liable.  Dr  Cullen  has  known  many  instances 
of  piles  happening  for  the  first  time  doring  the  state  of 
pregnancy  ;  and  there  are  few  women  who  have  bum 
children,  that  are  aftero'ards  entirely  free  from  piles. 
—Purgatives  also,  especially  those  of  tbe  more  acrid 
kind,  and  particularly  aloetics,  are  apt  to  produce 
tbe  piles  when  frequently  used ;  and  as  they  stimu- 
late particularly  tbe  larger  intestines,  they  may  be 
justly  reckoned  among  the  exciting  causes  of  this  dis^ 


ease. 


Pragmsts*  Though  the  hsemorrhoids  are  commonly, 
as  we  have  said^  to  be  esteemed  a  topical  disease,  they 
may,  by  frequent  repietition,  become  habitual  and  cmi- 
nected  with  the  state  of  Uie  whole  system  *,  and  this 
will  more  readily  happen  in  persons  who  have  been 
once  affected  with  the  disease,  if  they  be  frequently 
exposed  to  tbe  renewal  of  the  causes  which  occasioned  it. 
It  happens  also  to  persons  much  exposed  to  a  con- 
gestion in  the  bsemorrboidal  vessels,  in  consequence  of 
their  being  oflen  in  an  erect  position  of  tbe  body,  and 
in  an  exercise  which  pushes  the  blood  into  tbe  depend- 
ing vessels,  while  at  the  same  time  the  effects  of  these 
circumstances  are  much  fiivoared  by  the  aboadance 
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Hranr-  ^oA  laxity  of  the  cellular  texture  about  the  anus.  It 
rkugise.  ia  to  be  particularly  observed,  that  when  an  lieemor- 
•  rboidal  aflfectioa  bas  eiiber  been  originally  or  has  be- 
come a  disease  of  tbe  system,  it  tben  acquires  a  parti- 
cular connection  witb  tbe  stomach ;  so  that  certain  af- 
fections of  the  itoBiach  excite  the  haNnorrhoidal  disease, 
mnd  certain  states,  of  this  disease  excite  the  disorders  of 
tbe  stomach.  ' 

It  has  been  an  ahnost  nmTerBally  received  trillion, 
that  tbe  hsemorrhmdal  flux  is  a  salutary  evacuation, 
irbicb  prevents  many  diseases  which  would  otherwise 
dave  happened  i  and  that  it  even  contributes  to  give 
long  life  :  and  as  this  opinion  has  been  strenuously 
adopted  by  Dr  Stahl,  it  hw*  bad  a  very  considerable  in- 
fluence on  the  practice  of  physic  in  Germany.  But  Dr 
Cullen  maintains  that  we  can  never  expect  to  reap 
much  benefit  from  this  flux,  which  at  first  is  purely 
topical  'j  and,  granting  that  it  should  become  habitoaf, 
tit  is  never,  he  thinks,  proper  to  be  encooraged.  It  it 
a  disagreeable  disease ;  ready  to  go  to  excess,  and  there- 
by to  prove  hurtful,  and  sometimes  even  fatal :  at  best 
it  is  liable  to  accidents,  and  thus  to  mihapi^  conse- 
qnences.  He  is  therefore  of  opinion,  that  even  the  first 
.  approaches  of  the  disease  are  to  be  gnarded  against }  and 
that,  though  it  should  have  proceeded  for  some  time,  it 
ought  always  to  be  moderated,  and  tbe  necessity  of  it 
superseded. 

Cure,  The  general  intention  of  cure  in  cases  of 
iisemorrhots  are  much  varied,  according  to  tbe  circom- 
stances  of  tbe  affection  at  the  time.  When  hsemor- 
rfaois  exists  in  the  state  of  tumor,  the  principal  ob- 
jects are  to  counteract  inflammation,  and  to  promote 
a  discharge  of  blood  from  the  part.  When  it  is  in  the 
state  of  evacuation,  the  chief  intentions  of  cure  are,  to 
diminidi  the  impetus  of  blood  at  the  part  affected,  and 
to  increase  tbe  resistance  to  the  passi^  of  blood 
through  the  mptored  vessels.  And  finally,  when  the 
disease  exists  in  the  state  of  snppresumi,  the  aims  of 
the  practitioner  must  chiefly  be,  to  obviate  the  parti- 
cular affections  which  are  induced  in  consequence  of 
the  suppressioli ;  to  restore  tbe  discbarge,  as  a  means 
of  mitigating  these  and  preventing  others  j  or,  when 
the  discharge  cannot  with  propriety  or  advant^^  be 
restored,  to  compensate  tbe  want  of  it  by  vicarious 
evacuations. 

With  these  various  intentions  in  different  cases,  a 
variety  of  different  remedies  may  be  em^yed  with 
advantage. 

-  When  any  evident  cause  fat  this  disease  is  perceived, 
«re  oog^t  immediately  -to  attempt  a  removal  of  tiiat 
cause.  One  of  the  most  frequent  remote  causes  is  am 
habitual  coativeness ;  which  must  be  obviated  by  a  pro- 
per diet,  such  as  the  person^s  own  experience  will  best 
direct ;  or  if  tbe  management  of  diet  be  not  effectual, 
tbe  belly  mnst  be  kept  open  by  medicines,  whiclr  may 
prove  gently  laxative,  without  irritating  tbe  rectum. 
In  most  cases  it  vrill  be  of  advantage  to  acquire  a  ha- 
bit with  regard  to  the  time  of  discharge,  and  to  ob- 
serve it  exactly.  Another  cause  of  tbe  hsemorrhois  to 
be  especially  attended  to  is  the  prolapsus  ani,  which 
is  apt  to  happen  on  a  person^s  having  a  stool.  If  this 
shall  occur  to  any  coonderable  degree,  and  be  not  at 
the  same  time  eauly  and  immediately  replaced,  it  most 
certainly  ]voduces  pilett  or.  increases  them  friien  other- 
wise KMuoed.  FefsoDs  therefore  irtio  aic  UaUe  to 
Vox.,  XIU.PartI.  t 
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this  prolapsus,  should,  afier  having  bcpn  at  stool,  take  Ibemor- 
great  pains  to  have  the  intestine  immediately  rejdaced, .  . 
by  lying  down  in  a  horizontal  posture,  and  pressing       '  " 
gently  upon  the  anus,  till  tbe  reduction  shall  be  com- 
pletely obtained.    When  tbis  prolapsus  is  occasioned 
only  by  the  voiding  of  bard  and  bulky  fseces,  it  ii  to 
be  removed  by  obviating  tbe  costiveness  which  occa- 
sions it   But  m  some  persons  it  is  owing  to  a  laxity  of 
the- rectum  }  and  in  those  it  is  often  most  considerable 
on  occasion  of  a  loose  stool.   In  these  cases,  it  is  to 
treated  by  astringents,  and  proper  artifices  are  to  be 
employed  to  keep  the  gut  in  its  place. 

When  tbe  disease  has  firequently  recurred  from  ne- 
glect, and  is  thus  in  some  measure  established,  tbe  me- 
thods above  mentioned  are  no  less  proper  ;  but  in  tbiti 
case  some  other  measures  must  also  be  used.  It  is  espe- 
cially proper  to  guard  against  a  plethoric  state  of  tbe 
body  }  and  therefore  to  avoid  a  sedentary  Ufie,  full  diet, 
and  intemperance  in  the  use  of  stnmg  liquor,  which  in 
all  cases  of  btcmorrfaage  is  of  tbe  most  pernicious  coii- 
«eqaence. 

Exercise  of  all  kinds  is  of  great  service  in  obviating 
and  removing  a  plethoric  state  of  the  body  i  but  upon 
occasion  of  ue  hoemorrhoidal  flux,  when  ^is  is  imme- 
diately to  cone  on,  both  walking  and  ridlnj^,  as  in- 
creasing the  determination  of  the  blood  into  tbe 
hsemornioidal  vessels,  are  to  be  avoided.  At  other 
times,  when  no  such  determination  is  already  formed, 
these  modes  of  exerotae  may  be  very  properly  em- 
ployed. 

Another  method  of  removing  plethora  is  by  cold 
bathing  -,  but  this  must  be  emidoyed  .  with  caution. 
^V1len  the  hsemorrhoidal  flux  is  approachii^,  it  may  be 
dangerous  to  divert  it ;  but  during  the  intervals  of  the 
disease,  eold  bathing  may  be  empMyed  with  safety  and 
advantage ;  and  in  those  who  are  liable  to  a.prolapsns 
ant,  the  firequent  trashing  of  the  anvs  with  ccdd  water 
may  be  nsend. 

Besides  general  antiphlogistic  regimen,  in  some  case* 
where  the  inflammation  runs  bi|^,  recoorse  .may  be 
had  with  great  advairtage  both  to  general  blood-letting 
and  to  leeches  applied  at  the  anus.  Belief  is  also  odtn 
obtained  from  the  external  application  of  emollieDti>, 
either  alone  or  combined  with  different  articles  of  the 
sedativo  kind,  as  acetite  of  lead  or  opium,  by  which  it 
U  well  known  that  pain  in  general,  parbcuariy  iriiea 
depending  on  increwed  sensibility,  or  augmentea  action 
of  the  vessels,  is  powerfully  allayed. 

When  tbe  flux  bas  actually  come  on,  we  are  to  mo- 
derate it  as  mnch  as  possible,  Iht  cansuig  tbe  patient 
lie  in  a  horizontal  posture  on  a  bard  bed  ;  by  avaidinff 
exercise  in  an  erect  posture^  nnng  a  cool,  diet,  and 
avoiding  external  heat.  But  with  reject  .to  tbe  fur^ 
ther  cure  of  this  disease,  we  must  observe,  that  there 
are  only  two  cases  in  which  it  is  common  for  bseinor> 
rboidal  persons  to  call  for  medical  assistance.  The  one 
is,  when  the  affection  is  accompanied  with  much  pain  i 
and  the  other,  when  the  piles  are  accompanied  with 
excessive  bleeding.  In  the  first  case,  we  must  consi- 
der whether  the  piles  be  external  or  internal.  The  pato 
of  the  external  piles  happens  especially  when  a  coasi-' 
derable  protrusion  of  the  rectum  has  taken  place }  and 
while  it  remains  unredncedj  it  is  strangled  by  the  coo- 
stricti<m  of  tbe  sphincter;  and  at  the  same  time  no 
Ueediog  faa^eu  to  tidu  off  the  swelling  of  the'pro- 
Zz  truded 
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truflcd  portion  of  the  intestine  }  and  sometinea  an  in- 
flammatioa  supervenes,  which  greatly  aggravates  the 
pain*  In  this  caai6,  emoUient  fomentations  and  poul- 
tices are  amoetimes  of  service,  but  the  ajjpUcatifm  of 
leeches  is  generally  to  be  preferred. 

In  case  of  excessive  bleeding,  we  are  on  all  occasions 
,  to  endeavour  to  moderate  the  flux,  even  wher^  the  dis- 
ease has  occurred  as  a  critical  discbai^ ;  for  if  the  pri' 
Diary  disease  shall  be  entirely  and  radically  cured,  the 
preventing  any  return  of  the  hsemorrbois  seems  perfeirt- 
]y  safe  and  proper.  It  is  tmly  when  the  disease  arises 
from  a  plethoric  habtt,  and  from  a  stagnation  of  blood 
in  the  hypochondriac  re^on,  or  wlien,  though  origi- 
nally topical,  it  has  by  niequcot  repetition  become  ha- 
bitual, and  has  thereby  acquired  a  connection  with  the 
system,  that  any  doidit  .can  arise  about  curing  it  entire* 
ly.  In  any  of  those  caaes,  however,  Dt  Cullcn  is  of 
opinion,  that  it  will  be  proper  to  moderate  the  bleed- 
ing, lest,  by  its  continnance  or  repetition,  the  pletho- 
ric state  of  the  body,  and  the  particular  determination 
of  the  blood  into  the  baemorrboidal  vessels,  be  increased, 
and  the  return  of  the  disease  be  too  much  favoured. 
Dr  Stabi  is  of  opinion,  tiaX  the  hseniorrboidal  flux  is 
never  to  be  accounted  excessive,  excepting  when  it  oc- 
casions great  debility  or  leucophlegmatia :  but  Dr  Cul-' 
len  thuika,  that  the  smallest  approach  towards  produ- 
cing either  of  these  efiects  shoidd  be  considered  as  an 
excess  which  ou^k  to  be  prevented  from  going  far- 
ther ;  and  even  in  the  cases  of  congestion  and  plethora, 
^  if  the  plethoric  habit  and  tendency  can  be  obviated  and 
removed,  the  haemorrfaoidol  flux  may  then  with  safety 
be  entirely  sop^essed.  In  all  caaes  therefore  of  excess 
sive  bleedmg^  or  any  approach, to  it,  astringents  both 
internal  and  external  may  be  safely  and  properly  ap- 
plied }  not  indeed  to  induce  an  immediate  and  total 
suppression  j  but  to  moderate  the  haemorrhage,  and  by 
degrees  to  suppress  it  altt^ther ;  while  at  the  same 
'  time  measures  are  to  be  taken  for  Uie  removing  the  ne* 
cessity  of  its  recurcnce. 

Gkkus  XXXIX.  MENORRHAGIA. 

145  ImHoderatg  Ihw  ^the  Mxmxs., 

Menorrhagia,  &iuv,  244.  Zui.  202.  V*^.  96. 
Menon^Mgia,  Sag.  gen.  1 79. 
Uteri  fasnwirrfaagia,  Hofm,  II.  224. 
HEemorrhagia  uterina,  Junck.  14, 
LcncorrhoDa,  &iuv.'gen.  267.  Lin.  201.  ^1^.  XI9. 
Sag.  gen.  202. 

Cachexia  uteriaa,  sive  fluor  albus,  Haffm.  III.  348^ 

Fluor  albus,  Jumk.  133. 
Abortus,  Sauv,  gen.  245.  Lin.  204.  Sag.  gen.  180. 

Jumk.  92. 
Abortio,  Vog.  97. 

Fluor  utnrini  saogninia,  Bcerh.  1303. 

Convnlsio  uteri,  sive  abo^us,  Hoffm,  III.  176. 

Sp.  L  The  Immoderate  JFiow  of  the  MxsasSt  properly 
so  called. 

Menorrhagia  mbra,  CuL 
Uwnliagia  imnsodica,  Sauv.  wf.  3. 
McnarriMgia  stiUatitta,  Sauv.  tf,  2. 

Jhicr^tim*   Tha  qnantify  of  the  Aoutnud  flnx  is 
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diflerent  in  difl'erent  women,  and  likewise  in  the  same  Mcaov. 

An  unusual  quantity  there- 


woman  at  dlflercot  times. 

fore  is  not  always  to  be  considered  as  morbid :  but ' 
wlien  a  large  flow  of  the  menses  has  been  preceded 
by  headach,  giddiness,  or  dyspnoea ;  has  been  ushered 
in  by  a  cold  stage  j  and  is  attended  with  much  pain  of 
tbe  back  •  and  loins,  with  a  frequent  pulse,  heat,  and 
thirst,  it  may  then  be  considered  as  pretematurally 
morbid.  On  the  other  hand,  when  tbe  &ce  becomes 
pale,  the  pulse  weak,  an  unusual  debility  is  felt  in  exer- 
cise, and  the  breathing  is  hurried  by  little  labour ; 
when  the  back  becomes  pained  from  any  cwtinuance 
in  an  erect  posture,  when  tbe  extremities  become  fre- 
quently cold,  and  when  at  nigbt  the  feet  appear  affect - 
*A  with  oedematous  swelling  i  from  all  these  symptoms 
we  may  conclude,  that  the  flow  of  tbe  menses  has  been 
immoderate,  and  has  already  induced  a  dangoraiis  state 
of  debility.  The  debility,  induced  in  Uiis  case,  often 
appears  also  by  affections  of  the  stomach,  an  anorexia, 
and  other  symptoms  of  dyspepsia  j  by  a  palpitation  of 
the  heart,  and  frequent  Jaintings  j  fay  a  weakness  of 
mind,  liable  to  strong  emotions  from  slight  causes,  espe- 
cially those  presented  by  surprise.  A  large  flow  of  the 
menses  attended  with  barrenness  in  married  women,  may 
generally  be  considered  as  preternatural  and  morbid. 
Generally,  also,  that  flow  of  the  menses  may  be  consi- 
dered as  immoderate,  which  is  preceded  and  followe4 
by  a  leucorrhoca. 

CauseSf  &c.  The  proximate  cause  of  the  meoor- 
rhagia  is  either  tbe  efimt  of  the  uterine  vessels  pretar- 
naturally  increased,  w  a  preternatural  laxity  of  the  ex- 
tremities of  the  uterine  arteries^— The  remote  causes 
may  be,  I.  Those  which  increase  the  plethoric  state  of 
the  uterine  vessels  j  as  a  full  and  nourishing  diet,  much, 
strong  liqQor,  and  frequent  intoxications.  3.  Those 
which  determine  the  blood  more  copiously  and  for- 
cibly into  tbe  uterine  vessels;  as  violent  strainings  of 
the  whole  body  i  violent  shocks  from  fiills  ;  strokes  or 
contusi(ms  <m  tbe  lower  belly }  violent  exercise,  parti- 
cularly in  damung  ;  and  violent  passions  of  tbe  mind. 
3.  Those  which  particularly  irritate  tbe  vessels  of.  the 
uterus }  as  excess  in  venery } .  the  exercise  of  venezy 
in  the  time  of  menstroation  a  costive  habit,  giving 
occasion  to  violent  strainiug  at  stool  j  and  cold  a^ied 
to  the  feet.  4.  Those  which  have  forcibly  overstnimd 
the  extremities  of  the  uterine  vesseb ;  as  frequent  abor- 
tions, frequent  childheariog  without  nnrsing,  and  diffi* 
cult  or  tedious  labours.  Or,  lastly,  Those  which  inr 
duce  a  general  Uxity  ;  as  living  much  in  warm  cham- 
bers, and  drinking  much  of  warm  enervating  liquon^ 
such  as  tea,  cofiee,  &c. 

Cure,  The  treatment  and  cure  of  the  meuorrhagia, 
must  be  different  according  to  the  diflerent  causes  of 
tbe  disease.  The  practices  'employed,  however,  are 
chiefly  used  with  one  of  two  intentions }  either  with 
the  view  of  restraining  the  discharge  when  present,  or 
of  preventing  the  return  of  an  excessive  discharge  at 
the  succeeding  period.  The  first  is  chiefly  to  be  mpr 
complisbed  1^  em^ying  such  pnictioes  as  diminish 
the  feroe  oceaaionug  the  disf£arge  of  blood,  or  as 
augment  the  miitance  to  its  passage  through  the 
Tessals  by  which  it  is  to  be  discharged.  Tbe  last  is  in 
some  degree  to  be  obtained  by  avoiding  causes  which 
either  increase  the  general  impetus  of  the  Uood,  or 
the  impetus  at  the  utenu  in  particular }  but  priaci- 
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TMnor-  pally  by  giving  additloiiiil  Tigour  to  the  uterine  ves- 
hag]«.  gels. 

—r"^  In  all  cases,  the  first  attention  ouj^t  to  be  giren  to* 
EToiding  the  remote  causes,  wfaeoever  tliey  can  be 
done ;  aad  hy  sach  attention  the  disease  may  be  often 
«itiTeIy  cured.    When  tbe  remote  causes  cannot  be 

avoided.  Or  wben  tbe  avoiding  them  has  been  ne- 
glected, and  a  copioas  menstruation  has  come  on,  it 
shoold  be  moderated  a»  much  as  possible,  by  abstain- 
ing from  all  exercise  at  tbe  coming  on  or  during  tbe 
continuance  of  the  menstruation;  oj  avoiding  even  an 
erect  posture  as  much  as  possible  ;  by  shunning  extf  r- 
nal  heat,  and  of  course  warm  chambers  and  soft  beds  j 
by  using  a  light  and  cool  diet }  by  taking  cold  drink, 
at  least  as  far  as  former  habits  will  allow }  by  avoid- 
ing veneiy ;  by  obviating  costiveness,  or  removing  it 
by  laxatives  which  give  little  stimulus.  The  sex  art 
commonly  negligent,  either  in  avoiding  the  remote 
causes,  or  in  moderating  the  first  beginnings  of  this 
duease.  It  Is  by  such  neglect  that  it  so  frequently 
^  becomes  Solent  and  of  difficult  cure }  and  the  f»quent 
repetition  of  a  copious  menstruation  may  bc^  considered 
aa  a  cause  of  great  la^itjr  iu  the  extreme  vessels  of  the 
litems. 

When  tbe  coming  on  of  the  menstruation  has  been 
preceded  by  some  disorder  in  other  parts  of  the  body, 
and  is  accompanied  with  pains  of  the  back,  somewhat 
like  parturient  pains,  with  febrile  symptoms,  and  when 
at  the  same  time  the  flow  seems  to  be  copious,  a  bleed- 
ing at  the  arm  may  be  proper,  but  is  not  oft^  neces- 
sary }  and  it  will  in  most  cases  be  sufficient  to  employ, 
witilt  great  attention  and  diligence,  those  meiuu  already 
mentioned  for  moderating  the  discharge. 

"When  the  immoderate  flow  of  die  menses  shall  seem 
to  be  owing  to  a  laxity  of  the  vessels  of  the  uterus,  as 
may  be  concluded  from  the  general  debility  and  laxity 
of  tbe  person^  habit  -,  from  the  remote  causes  that 
have  occasioned  tbe  disease }  from  the  absence  of  the 
symptoms  which  denote  increased  -action  In  the  vessels 
of  the  uterus  ^  from  the  frequent  recurrence  of  the 
disease  ;  and  particularly  from  this,  that  the  female  in 
the  intervals  of  menstruation  is  liable  to  a  leucorrbcea : 
in  such  a  case,  tbe  disease  is  to  be  treated,  not  only  by 
(^mploying  all  tbe  means  above  mentioned  for  mode- 
rating the  hsemorrhage,  but  also  by  avoiding  alt  irrita- 
tion, every  irritation  tutving  a  greater  effect  in  propor- 
tion as  the  vessels  are  more  lax  and  yielding.  If,  in 
such  a  case  of  laxity,  it  shall  appear  that  some  degree 
of  irritation  occurs,  opiates  may  be  employed  to  mode- 
rate the  discharge ;  but  in  using  these  mucii  caution  is 
requisite.  If,  notwithstanding  these  measures  having 
been  taken,  the  discharge  shall  prove  very  large,  astrin- 
gents both  external  and  internal  may  be  employed.  In 
such  cases,  Dr  Cullen  asika,  May  small  doses  of  emetics 
be  of  service  ? 

When  the  menorrhagia  depends  on  the  laxity  of  the 
uterine  vessels,  it  will  be  proper,  in  tbe  intervals  of 
menstruation,  to  eniploy  tonic  remedies ;  as  cold  bathing 
and  chatybeates.  The  exercises  of  gestation  also  may 
be  very  useful,  both  for  stren^heuiiig  the  whole  system, 
and  tat  taking  off  the  determination  of  the  blood  to  the 
internal  parts. 

These  remedies  may  lie  employed  In  alt  cases  of  mc- 
liwrhagia,  from  whatever  cause  it  may  have  proceeded, 


Sp.  ni,  ImHoderate  Hus  of  the  LocMii, 

Menorriiagia  lochialis,  Sauv.  sp.  8.  Cut, 

For  the  description,  treatmoit,  and  core,  of  these 
two  last  diseases,  ace  MiDWirERT. 

Sp.  IV.  Immoderate  Thw  of  the  Meitses  iram  sAine 
local  dism^er. 

MentHrbagia  vitlonun,  Cui* . 
Menorrhagia  ex  hysteroptoat,  Sauv,  sp.  5. 
Memwihagia  ulcerosa,  oisui;.  sp.  9. 

Sp.  V.  The  LrucorrhaOf  Fluor  Albu*,  or  WaiTEB, 

Menorrhagia  alba,  Ctri. 
Leucorrhoea,  Sauv.  gen.  267. 
Meoarrbagia  decolor,  Sauv.  sp.  7. 
Xieucorrhoea  Americana,  Sauv.  sp.  5. 
Lencorrhdea  Indica,  Sauv.  sp.  6. 
Leucorrhoea  Nabothi,  Sauv.  sp.  9. 
Lencorrhoea  graridamm,  Sauv,  sp.  8. 

Description,  The  fluor  oMus,  female  weakness,  or 
ivhiteSt  as  it  is  commonly  called,  is  a  disease  of  the 
womb  and  its  contiguous  parts  ^  from  which  a  pale-co- 
loured,  greenish,  or  yellow  fiuid  is  discbai^d,  attend- 
ed with  loss  of  strength,  pain  in  the  hnns,  tmd  diges- 
tion, and  a  wan  sickly  aspect. 

Causes^  &c.  The 'quantity,  colour,  and  consistenco 
of  the  discharge  chiefly  depend  upon  tlie  time  of  its 
duration,  the  patient's  habit  of  body,  and  the  nature 
of'  tbe  cause  by  wbicb  it  was  prodnred.  Taking  cold, 
strong  liquor,  immoderate  heat  and  moisture,  or  vio- 
lent exercise,  are  alt  observed  to  ^mdnce  a  bad  effect, 
as  to  its  quantity  and  quality. 

\Veak1y  women  of  lax  solids,  who  have  had  many 
children,  and  long  laboured  under  ill  health,  are  of 
all  the  moat  subject  to  this  disagreeable  disease  j  firam 
which  tbey  unfortunately  suffer  more  severe  penance 
tban  others,  as  the  nicest  sensations  are  of^en  connected 
with  such  a  delicacy  of  bodily  frame  as  lubjetrts  theni 
to  it. 

In  Holland  it  is  very  fireqnent,  and  in  a  manner  pe- 
culiar to  the  ^lace,  from  the  dampness  of  its  situation  j 
the  surrounding  ur  being  so  overchai^ed  with  moisture 
aa  to  relax  tM  body,  stop  perspration,  and  throw  it 
upon  the  bowels  or  womb}  p«ducing  in  the  first  a 
diarrhoea  m  flux,  in  the  last  thaler  er  female 
weakness. 

The  discharge  often  proceeds  from  the  vessels  subser- 
vient to  menstruation ;  because,  in  delicate  habits,  where . 
those  vessels  arc  -lycak,  and  conset|uently  remain  toe 
Z  z  a  long 
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if  it  shall  have  already  induced  a  cmisiderriile  degree  of  Lencor- 
delttlity  in  the  body.  tluea. 

Sp.  II.  AaouTios, 

Menonbagia  abortus,  Cut. 
Menorrhagia  ^vidarum,  <Sbtft'.  sp.  6. 
Abortns  effluxio,  Sauv.  sp.  i. 

a,  Abortoa  subtrimestris. 

b,  jlbortus  subsemestris. 

c,  Abortus  octimestris. 
Abortns  ab  uteri  lai^tate,  Sauv,  sp.  2> 
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long  tincontractedf  ihejlaor  albus  sometimes  Immediate- 
ly follows  the  menses,  and  goes  off  by  degrees  as  tbcy 
gntdaally  clf>8e.  It  alao  comes  from  tbe  mucous  glmnaB 
of  the  womb,  u  Is  particulu-Iy  evident  in  very  young 
females  of  eight  and  ten  years  old }  in  whom,  uwugb 
very  rarely,  it  has  been  observed,  and  irhere  it  most 
then  necessarily  have  escaped  from  those  parts,  as  tiie 
uterine  vessels  are  not  sufficiently  enlarged  for  its  passage 
at  so  early  a  period. 

Sometimes,  as  in  women  with  child,  it  proceeds 
from  tbe  passage  to  the  womb,  and  not  from  the  womb 
itself }  which,  during  pregnancy,  is  closely  sealed  up, 
M  that  nothing  can  pass  from  thence  till  the  time  of 
labonr.  The  application  of  those  instruments  called 
pessaries^  from  the  pain  and  irritation  they  occasion, 
is  also  apt  to  bring  on  this  discbarge.  Hence  we 
may  conclude,  that .  this  disease  may  happen  altboof^ 
the  blood  be  in  a  pore  state.  Here  the  fault  seems  to 
be  placed  in  the  vessels  at  the  part,  b;  which  tbe 
floids  are  vitiated  and  dianged  from  their  natural  quali- 
ties. 

The  flttor  alhus  has  been  supposed  to  supply  tbe 
want  of  the  menses;  because  where  the  first  prevails, 
the  last  is  generally  either  irregular  or  totally  wanting : 
hut  it  might  more  properly  be  said,  that  the  presence 
of  the ^aor  albua^  which  is  a  preternatural  evacuation, 
occasions  tbe  absence  of  that  which  is  natural ;  as  is 
evident  from  the  return  of  the  menses  aAer  the  ^mr 
albus  has  been  cured.  Indeed,  when  this  discharge 
Appears  about  the  age  of  13  or  14,  and  returns  once  a 
month,  with  symptoms  like  those  of  tbe  menses,,  then 
it  may  be  deemed  strictly  natural^  and  therefore  ought 
iiot  to  be  storied. 

'  ProgTuau.  The  ^fiimr  alhua  may  be  distinguished  in* 
to  two  kinds.  The  first  arises  firom  a  simple  weakness, 
or  the  relaxation  of  the  solids  j  which  may  either  be 
generalf  where  the  whole  bodily  system  is  enen'ated  and 
unstrung  ;  or  partial^  where  tbe  womb  only  is  thus  af- 
fected, in  consequence  of  hard  labour,  frequent  miscar- 
riages, a  suppression  or  immoderate  quantity  of  the 
menses,  or  a  sprain  of  the  back  or  loins. 

In  the  first  case,  the  discharse  being  generally  mild, 
may  be  safdy  taken  a^ay.  In  the  second,  it  may 
proceed  from  a  Stinted  or  impure  blood,  where  the 
body,  from  thence^  is  loaded  with  gross  humours, 
which  nature  for  her  own  secnri^  and  relief  thus  en- 
deavoura  to  carr^  off.  In  such  cases,  the  discharge  is 
often  of  a  reddish  coloor,  like  that  from  old  ulce- 
rous sores  }  being  sometimes  so  sharp  as  to  exocniate 
tbe  contiguous  pairtBi  ud  occasion  a  smarting  and  beat 
of  urine. 

A  deep-seated,  darting  pain,  with  a  forcing  down, 
attending  such  a  discharge  is  a  very  dangerous  and 
alarm-ng  sign,  and  indicates  an  ulceration  or  cancerous 
State  of  the  womb.  This  malignant  state  of  the  disease, 
if  of  long  continuance,  is  extremely  difficult  to  cure  j 
and  disposes  the  patient  to  barrenness,  a  bearing  down, 
dropsy,  or  consumption. 

Curcj  &c.  The  causes,  of  those  two  kinds  of  this 
disease  being  diftrent,  so  they  will  require  a  veiy  dif- 
ferent method  of  core.  For  this  purpose,  in  the  first 
ease,  nothing  will  be  more  proper  than  nourishing 
umple  food  ^  such  as  veal  broths,  jellies,  fresh  eggs, 
and  milk  diet.  Tbe  acid  fruits  will  also  be  proper ; 
nod  the  patient  may  take  ■  restwMive,  strengthening 
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infusion,  which  mil  give  firmness  ta  the  body,  and  assist  x^eoee 
the  weakened  fibres  of  the  womb  in  returning  to  their  Am 
natotal  state,  t-— y- 

Tbc  same  method  may  be  used  with  success,  iriien  . 
the  ftuor  albtu  follows  the  menses,  as  already  obser- 
ved. 

The  Tunbridge  or  Spa  waters  may  be  drank  at  tbe 
same  time ;  and,  if  necessary,  an  infusion  of  green  tea« 
or  pure  smithes  forge  water,  may  be  used  with  a  womb- 
syrtnge  as  an  injection  twice  a-day.  Should  tbe  dis- 
ease-prove uncommonly  obstinate,  the  patient  may  go 
into  the  cold  bath  t.'very  second  day ;  and  also  drink 
lime-water  with  milk,  which  will  expedite  tbe  cure,, 
and  prevent  a  relapse.  Volatile  liniment,  and  after- 
wards a  strengthening  plaster,  may  be  applied  to  the 
pmall  of  tbe  hack. 

By  way  of  cautitm,  the'  female  should  abstain  fronv 
the  immoderate  use  of  tea }  and  be  removed  into  a  dry 
clear  air }  or  if  dw  be  obliged  to  remain  in  one  less 
]ttoper,  she  may  apply  the  flesh-brush,  and  wear  a  flan- 
nel shift  next  her  skin,  impregnated  with  the  fumes  of 
burning  frankincense  or  any^of  the  grateful  aromatic 
gums.  Cold  spring  water  pumped  on  tbe  loins,  or  a 
blistering  plaster  applied  to  the  bottom  of  the  spine  or 
back,  are  both  veir  powerful  in  their  effects,  and  have 
sometimes  succeraed  after  other  remedies  had  been 
tried  in  vain. 

In  the  second  species  of  the  disease,  where  the  dis" 
charge  is  sharp  and  of  long  standing,  it  would  be  ex- 
tremely dan^roos  to  suppress  it  suddenly,  either  by 
astrinoents  inteisally  taken,  or  applied  as  Injections, 
until  the  system  be  restored  to  a  more  sound  and  vigo- 
rous condition. 

A  purging  potion  may  be  taken  twice  a--week,  and 
in  the  ratervals  an  alterative  pill  nigbt  and  morning. 
After  this  cootse  has  been  continued  a  fortnight  or 
three  weeks,  she  may  begin  with  the  strengthening 
bitter  infusion,  or  some  other  tonic,  in  tbe  quanti^ 
of  a  tea-cupfiil  twice  a-day,  or  to  a  greater  extent  if 
the  stomach  will  allow. 

Tbe  same  sort  of  food  and .  regimen  will  here  be 
proper  as  in  the  first  kind  of  Uie  duease.  The  patient 
should  abstain  from  malt  liquors,  and  drink  rice-water, 
in  each  pint  of  which  half  an  ounce  of  gum-arabic  has 
been  dissolved  ^  or  if  she  be  weak,  and  of  a  cold  bloat- 
ed habit  of  body,  a  little  Frawb  brandy  may  be  added 
occasionally. 

Y^^Kn  she  begins  to  take  the  bitter  infusion,,  it  wilt 
be  proper  to  use  tbe  Tunbridge  or  Fynnont  water  for 
common  drink  j  but  if  those  canaot  conveniently  be 
had,  the  alkaline  aerated  tvater^  impregnated  with  iron^ 
will  make  an  excellent  substitute.  If  it  should  render  her 
costive,  and  occasion  headach,  she  may  desist,  and  drink 
a  solution  of  crystals  of  tartar,  or  a  Uttle  senna  tea  sweat- 
ened  with  manna,  till  those  complaints  be  removed. 

In  short,  as  this  is  a  malady  of  the  most  disagreeable 
kind,  which  by  long  continuance  or  neglect  becomes 
difficult  of  cure,  and  often  produces  an  ukerat/im  ^ 
ike  VJdmhy  beartng  thtettf  barrennesa,  a  dnptg^  or  cofs- 
sumption  ;  it  were  to  be  wished  that  women,  on  such 
occasions,  would  be  more  attentive  to  their  own  safety^ 
by  using  all  possible  means,  in  doe  time,  to  prevent 
those  dismders. 

Dr  Leake  says  he  has  attended  more  patients  labour- 
ing under  th^ JJnora/bw  in  the  aatumn  than  at  any  other 
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.  seasoQ  of  llie  year,  especially  vrhen  tfae  Mreatlier  wms 
nocommouly  moist  sod  cold  :  most  of  tliera  were  cured 

"  by  change  -of  diet,  an  increased  perspiratioa,  and  the 
proper  use  of  cincbona  with  aromatlca.  He  observed, 
that  several  about  this  time  wbo  escaped  tbe  disorder, 
were  visited  with  bad  colds,  a  defluxion  on  tbe  throat, 
•r  a  diarrboea,  which  were  removed  by  a  similar  treat- 
ment. 

Among  other  remedies  which  have  been  recom- 
mended in  leucorrhoea,  recourae  has  lately  been  had  to 
the  internal  use  of  cantharides.  This  remedy  for  len< 
corrhcea  has,  in  particular,  been  highly  cxtoUcd  in  a 
late  |Mblication  on  the  powers  of  cantharides,  when 
used  mtemally,  written  by  Mr  John  Boberton,  surgeon 
in  Ediaburgh.  The  analogy  between  j^eet  and  leu- 
conhoca,  Mr  Roberton  tells  us,  suggested  to  him,  that 
the  cantharides,  which  be  bad  employed  with  such  good 
effects  in  gleet,  might  also  be  used  in  leucorrbcea. 
Tbe  event,  be  afErms,  fully  answered  bis  expectations, 
and  he  has  employed  the  remedy  with  very  great  suc- 
cess. The  cantharides  were  used  under  tbe  form  «f 
tincture  :  the  tiactura  mcVoes  veacatorii  of  tbe  Edin- 
burgh Pharmacopoeia.  This  medicine  he  employed  in 
much  lai;ger  doses  than  is  commonly  prescribed.  Thus 
a  mixture  containing  an  ounce  of  the  tinctuie  of  can- 
tharides,  diffused  ia  six  ounces  of  water,  was  taken  to 
the  extent  of  halfan  ounce,  four  times  a  day;  nay.,  in- 
some  cases,  the  tincture  was  exhibited  to  the  extent  of  half 
an  ounce  in  a  day,  without  any  incoovenienoe,  and  with 
the  best  effects.  As  examples  of  tbe  power  of  this  re- 
medy, Mr  Boberton  has  ^iven  a  detail  of  six  cases,  se- 
lected from  a  number  which  have  been  under  his  care. 
In  three  cases,  as  being  the  most  inveterate,  the  effects 
ef  the  cantharides  were  most  evident.  And  we  shall 
only  observe,  that  if  this  remedy  be  found  by  other 
jnctitioners  to  be  equally  successful  in  tbe  cure  of  lei»> 
corrhoea,  it  will  he  a  very  valuable  acquisitien  in  tbe 
pnwtice  of  medicine,  especially  if  it  shi^l  be  toaoA  fay 
others,  as  well  as  ^  Mr  Robertou,  that  not  only  W 
general  symptcnns  of  leucorrhoea  are  removed,  but  that 
tbe  tone  and  functions  of  tbe  uterine  system  are  cwn- 
pletely  restored  by  tlie  use  of  cantharides. 

As  women  are  sometimes  conneoted  with  those  yrho 
do  not  conscientiously  regu^-  their  safety,  it  is  a  cir- 
cumstance ol'  the  utmost  consequeooe  to  distwguisA  a 
/res A  venereal  infection  from  the  fiaor  alhttt  or  v>hite$: 
for  if  tbe  first  be  mistaken  for  the  last,  and  be  either  ne- 
glected or  imjffoperly  treated,  tbe  worst  omseqnences- 
may  arise. 

The  following  signs  will  best  iofbnu'  the  patient 
whether  there  be  occasion  for  her  doubts  or  not.- 

A  fresh  infection,  calted^twiorrAni,  is maUgnant  and 
inflammatory ;  the  flttor  tUbut  most  commonly  arises 
from  relaxation  and  bodily  weakness  :  and  therefore  the 
remedies  proper  in  Uie  nrsl  disorder  would  render  the 
last  more  violent,  by  locking  up  and  confining  ^  in- 
fectious matter. 

In  the  gonorrhoea,  the  discharge  chiefly  proceeds 
from  the  parts  cootiguoiis  to  the  urinary  passage,  and 
continues  whilst  the  menses  flow  \  but  in  the  Jluor  albut 
it  is  supplied  from  tbe  cavity  of  the  womb  and  its  pas- 
sage, and  then  the  menses  are  seldom  regular. 

In  the  gonorrhoea,  an  itching,  inflammation,  and 
iieat  of  urinej  are  the  fbreraiuwn  of  the  dischsige  j  tbe 
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ori&ce  of  the  urinary  passage  is  prominent  and  painful,  CaUTriws. 
and  the  patient  is  affected  with  a  frequent  irritation  to  *  '  -y-'  i" 
make  water.  In  the  Jluor  a/busj  pains  in  the  loins,  and 
loss  of  strength,  attend  the  discharge  }  and  if  any  in- 
flammation or  heat  of  urioe  follow,  the^  happen  in  a 
less  degree,  and  only  after  a  long  contmuance  of  tbe 
discharge,  which,  becoming  sharp  and  acrimonious,  ex^ 
coriates  the  surrounding  parts. 

In  the  gmunrhoea,  the  discharge  suddenly  appears 
withent  any  evident  cause;  hut  in  the  Jluor  albus^'A 
comes  on  mm  slowly,  and  is  often  produced  by  irregu- 
larkies  of  the  menses,  frequent  abortion,  sprains,  or 
long-continued  illness. 

in  the  gonorrhoea,  the  disdiarge  is  greenish  or  yel- 
low, less  in  quantity,  and  not  attended  with  the  same 
symptoms  of  weakness.  In  the  fuor  albus^  although 
sometimes  of  the  same  colour,  especially  in  bad  habits 
of  body,  and  after  long  continuance,  it  is  usually  more 
offensive  and  redundant  in  quantity. 

All  the  other  kinds  of  haenwrriiagB  ennmerated  by 
medical  writers,  are  by  Dr  Cullen  leduned  to  he  symp* 
tomatic 

STOMJCACBf  Sauv.  gen.  24  r.    Xm.  175..  Tty.  85* 
Sag.  gen.  177. 

Species :  Scnbntlea,  Fiimlenta,  &c. 

H^MJTSMEsrs,  Saun  gen.  24a.   Xm.  184.    Vog.  894 
Sag,  gen.  177, 

Species :  Flethmicn,  Catamenialis,  Scorbutica,  &c. 

Hmmatvmia,  Scmv.  fgau  3^.    Lm,  z()6.    Fag,  92. 
Sag.  gen.  178. 

Species :  Fnrulenta,  Calcniosa,  I^emurrhoidalis,  &c. 

Ordkr  V.  FRf^liUVIA. 
Genus  XL.  CATARRHDS; 

The  Catabse. 

Catarrhus,  Sstfv.  gen.  186I  9$.  Sag,  gen.  245^ 

Coryza,  Lin,  174.    Fig,  xoo>   Si^.  gen.  190.' 
Rheiuna,  £11111;.  gen.  142. 

Tussis,  iSlwv.  gen.  142.   Lin,  155.    Veg,  205.  ' 

gen.  245,  25^,   Junck,  30. 
Tnsus  catanhalis  et  rbeamatica,  Hoffin,  £□.  109. 

Sp.  L  Catarrh  from  Cold,- 

Gatarrfatts  ii  frigore,  Cuk 
Catarrhus  henignus^  Samv,  spk-  u  - 
Catarriins  peetorens,  Samv.  sp.  6*- 
Goryaa  eatarrhalis,  Sauv.^sp.  x.- 
Coryza  phlegmatoirba^a,  Sauv,  9p.  2.  SaimutJk,^ 

Obs.  cent.  1,37,   /mcik.aS.    Mar;gt^de  eed.'- 

xiv.  21. 
Corjrza  febricosa,  Sauv.  sp.  6. 

Tussis  eatarrhalis,  iSbtfv.  sp.  z.       Ro$m,  Diss,  apnd 

Haller,  Dispnt  Pract.  tmn.  ii. 
Bheuma  catarriiale,  Sauv.  sp.  z. 
Am^merioa  eatarrhalis,  Sauv,  sp.  a. 
Afflphiflierina  tussicnlosa,  Smv,  sp,  Z3. 
Ce^ialalj^  cataiAalis,  Sauv,  s^  io. 
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Sp.  IT.  Catarrh  from  CosTdaiotr, 

CaUrrhus  ^  conta^io,  Cal. 
Catarrhus  epidcmicus,  Sauv,  sp.  3. 
Rfacama  epidemicum,  Sauv,  sp.  2. 
Synocha  catarrhalb,  Sauv.  sp.  5. 

There  arc  scvei-al  symptomatic  species  :  as,  Catarrhoa 
Rubeolosus  -y  Tussia  Variolosa,  ^'e^DiIlosa,  Calculosa, 
Phthisica,  Hysterica,  h  deotitioiie,  C^vidaium, 
MetalUcolarum,  &c. 

Oenr^tion.  The  catan-h  is  an  increased  excretion 
of  mucus  from  the  mucous  membrane  of  the  nose, 
fauces  and  broncfaise,  attended  ivith  pyrexia. 

Practical  writsrtt  and  nosologiats  luye  distinguished 
the  disease  by  different  a^eilatuns,  accardiag  as  it 
h^jpens  to  affect  diffierent  parts  of  tbe  mucous  mem- 
brane,  one  part  more  or  leae  tiban  the  other :  hut  Dr 
CoUen  is  of  opinion  that  the  disease  in  those  different 
parts  is  always  uf  the  same  nature,  and  proceeds  from 
tbe  same  cause  in  the  one  as  in  the  other.  Very  ctmi- 
nionly  indeed,  those  different  parts  are  affected  at  tbe 
same  time ;  and  therefore  thure  is  little  room  for  the 
distinction  mentioned.  The  disease  has  been  frequent- 
ly treated  of  under  the  title,  of  tussii  or  cough  >'  and  a 
cough,  indeed,  always  attends  the  chief  form  of  catarrh, 
that  is,  the  increased  excretioo  irom  the  bnmcbis }  but 
as  it  is  so  often  also  a  symptom  of  many  other  affiectjons, 
which  are  very  different  from  one  another,  it  is  im^o< 
perly  used  as  a  generic  title. 

The  disease  generally  begins  with  aomi  difficulty  of 
breathing  through  the  nose,  and  tvith  a  sense  of  some 
fulness  stopping  up  that  passage.  This  again  is  often 
attended  with  some  dull  pain  and  a  sense  of  weight  in 
the  forehead,  as  well  as  a  stiffness  in  the  motion  of  tbe 
eyes.  These  fetlings,  sometimes  at  their  very  first 
beginning,  and  always  soon  after,  are  attended  with 
the  distillation  of  a  thin  fluid  from  the  nose,  and 
'  sometimes  from  tbe  eyes  ^  and  these  fluids  are  often 
found  to  be  somewhat  acrid,  both  by  their  taste  and 
hy  their  fretting  the  parts  over  which  tfaey  pass. 
'Inese  symptoms  constitute  the  coryza  and  gravede  of 
authors,  and  are  commonly  attended  with  a  sense  of 
lassitude  over  the  whole  body.  Sometimes  cold  sht- 
verings  are  felt  i  at  least  the  body  is  more  sensible  than 
usual  to  the  coldness  of  the  air'j  and  with  all  this  the 
pulse  is  more  frequent  than  ordinary,  especially  in  the 
evenings. 

These  symptoms  have  seldom  continued  long  before 
'  they  are  accompanied  with  some  hoarseness,  and  a 
«iense  of  roughness  and  soreness  in  the  trachea,  with 
some  difficulty  of  breathing,  expressed  by  a  sense  of 
Ktraitnrss  in  the  chest,  and  with  a  cough  which  seems 
to  arise  from  some  irritation  felt  at  the  dottis.  "Hiis 
cough  is  generaUy  at  fint  dry  and  painfnl,  occasiwing 
pains  about  the  chest,  and  more  especially  in  the 
breast}  sometimes,  together  with  these  symptoms,, 
pains  resembling  those  of  tbe  Hieumatism  are  felt  in 
several  parts  of  tbe  body,  particularly  about  tbe  neck 
and  head.  With  all  these  symptoms,  the  appetite  is 
impaired,  some  thirst  arises,  and  a  feverish  lassitude  is 
felt  ail  over  the  bwly.  These  symptoms  mark  the 
height  and  violence  of  the  disease;  hut  commonly 
it  dgea  not  continue  long.  '  By  degrees  the  cough 
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comes  to  he  attended  with  a  more  c^ious  excretion  of  caian^ 
mucus  -y.  vdiich  is  at  first  thin,  but  gradually  becoming ' '  v  ' 
thicker,  is  brought  up  with  less  frcqdent  and  less,  la- 
horioos  coughing.  1m  hoarseness  and  soreness  of 
the  tradiea  are  also  relieved  v  removed  j  and  the  fe- 
brile symptoms .  abating,  the  expectoration  becomes 
again  less  considerable,  and  the  cou^  less  frequent,  tilt 
at  length  they  cease  altogether. 

Such  is  generally  the  course  of  this  disease,  neither 
tedious  nor  dangerons ;  hut  it  la  sonielimea  in  both 
respects  otherwise.  The  body  subjected  to  catarrh 
seems  to  be  more  than  usually  liable  to  be  afiected 
1^  cold  air ;  and  upon  exposure  of  the  body  to  fresh 
cold,  the  disease,  which  seemed  to  be  yielding,  is 
often  brou^t  back  with  greater  violence  than  before, 
and  is  KBdered  net  pnly  nme  tedious  than  otherwise 
it  wenM  b^  but  also  man  dangerous  hy  the  superven-' 
ing  of  other  diseases.  Some  degree  of  the  cynncbe 
tonsillaris  often  accompanies  the  catarrh  \  and  when 
this  is  aggravated  hy  a  fresh  application  of  cold,  the 
cynanche  also  becomes  more  violent  and  dangerous 
from  tbe  cough  which  is  present  at  the  same  time. 
When  a  catarrh  has  been  occasioned  by  a,  violent  cause, 
when  it  has  been  a^iavated  by  improper  manage'- 
ment,  and  especially  when  it  has  been  rendered  more 
violet  by  fresh  and  repeated  applications  of  cold,  it 
often  passes  into  a  pneumonic  inflammation,  attended 
with  the  utmost  danger.  ^ 

Unless,  however,  such  accidents  as  Uwse  happen,  a 
catarrh,  in  sound  persons  not  far  advanced  in  ufe,  is 
alwa^  a  £li^t  and  safe  disease :  but  in  persons  of  a 
phthisical  disposition,  a  catarrh  may  readily  produce  a 
haemoptysis,  or  perhaps  form  tubercles,  in  the  lungs ; 
and  stiU  more  readily  in  pers<ms  who  have  tubercles 
already  formed  in  the  longs,  an  accidental  cstarrh  may 
occasion  the  inflammation  of  these  tubercles,  and  in 
consequence  produce  a  phthisis  putmonalis. 

In  elderly  persons,  a  catarrh  sometimes  proves  m 
daii^rous  wsease.  Mai^  persons,  as  they  advaoce  in 
life,  and  especially  a^r  they  have  arrived  at  old  age,  - 
have  the  natural  mncus  of  the  longs  poured  out  in 
greater  quantity,  and  requiring  a  frequent  expector^ 
tion.  If,  thmfive,  a  catarrh  happen  to  such  p»- 
sons,  and  iaoeaae  the  afflux  of  fluids  to  the  lungs, 
with  aone  degree  of  inflammation,  it  may  produce 
the  peripneumonia  notha,  or  more  properiy  chronic 
catarrh,  a  disease  continuing  often  for  many  years,  or 
at  least  returning  regularly  every  winter}  wbidi  in 
such  cases  is  vei-y  often  fat;il. 

CauscSy  &c.  The  proximate  cause  of  catarrh  seems 
to  he  an  increased  afHux  of  fluids  to  the  mucous  mem- 
brane of  the  nose,  fauces,  and  brencfaise,  along  with 
some  degreee  of  inflammation  aflecting  the  swne.  The 
latter  drcnmstance  is  confirmed  by  this,  that,  in  the 
case  of  catarrh,  the  blood  drawn  fnun  a  vein  com- 
uwily  cxlubits  the  same  inflammatory  crust  which  ap- 
pears  in  tbe  case  of  phlegmasisc.  The  rraiote  cause 
of  catarrh  is  most  commonly  cold  applied  to  the  body. 
Hiis  application  of  cold  jnrodDcing  catarrh  is  gene- 
rally evident }  and  Dr  Cullen  is  of  otnnion  that  it  would 
always  be  so,  were  men  acquainted  vrith  and  attentive  ' 
to  the  circumstances  which  determine  cold  to  act  upon 
the  body. 

The  application  of  c(dd  which  occasions  a  catarrh 
probably  operates  by  ^stopping  the  dischaifc  usually 
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rolBvk.  made  by  tbe  skin,  and  which  is  therefore  determined  to 
'■'  the  mucous  membntne  of  the  parts  above  mentioned. 
As  a  pM-t  of  the  weight  which  the  body  daily  loses  by 
insensihle  eracnation,  is  owing  to  an  exhalation  from 
the  tunjgs,  there  is  ^bably  a  eonnexion  between  this 
exhalation  and  the  cataneous  perspiration,  so  that  the 
one  may  he  inereased  according  as  tbe  other  is  dimi- 
nished  j  and  therefore  we  may  understand  bow  tbe  di- 
minution of  cataneous  perspiration,  by  the  application 
of  cold,  may  increase  tbe  afflux  of  fluids  to  the  lungs, 
«nd  thereby  produce  a  catarrh. 

Dr  Cullen  remarks  that  there  are  some  observations 
of  Dr  James  Keil  which  may  render  this  matter 
doubtful }  but  sa^9  there  is  a  fallacy  in  those  observa- 
tions. The  evident  effects  of  cold  in  producing 
coryza,  leave  ^e  matter,  in  general,  without  doubt  \ 
and  there  are  several  other  observations  wfaidi  show  a 
connexion  between  the  longs  and  the  suifiKe  of  the 
body. 

Whether  from  the  suppression  of  perspiration,  a  ca- 
tarrh be  produced  merely  by  an  increased  afflux  of 
fluids,  or  whether  in  addition  to  this  the  matter  of  pcp- 
Bpiration  be  at  the  same  time  determined  to  tbe  mu- 
cous glands,  and  there  excites  a  particular  irritation, 
may  be  uncertain  *,  but  Dr  CuUen  thinks  thft  latter 
supposition  is  most  probable. 

Altheagh  in  the  case  of  a  common  catarrh,  which 
is  in  many  instances  sporadic,  it  may  be  doubtful 
whether  any  morbific  matter  be  applied  to  the  mu- 
cous glands;  yet  we  are  certain  that  the  symp- 
toms of  a  catarrh  do  frequently  depend  upon  such  a 
matter  being  applied'to  these  glands,  as  appears  from 
tbe  case  of  measles,  chincongfa,  and  especially  from 
the  frequent  occurrence  of  iMmtagious  and  epidemical 
catarrh. 

Hw  pheaometta  of  contajrious  eatanhs  have  been 
much  the  same  with  those  of  the  others ;  and  the  dis- 
ease has  always  been  particularly  remarkable  for  this, 
that  it  has  been  the  most  widely  and  generally  spread- 
ing epidemic  known.  It  has  seldom  appeared  in  any 
one  conntiy  of  Europe,  without  appearing  successively 
in  almost  every  difierent  part  of  it ;  and,  in  some  in- 
stances,  it  has  been  also  transferred  to  America,  and 
has  been  spread  there  in  like  manner,  so  &r  as  we  have 
t         bad  opportunities  of  being  informed. 

Hie  catarrh  from  contagion  appears  Tritfa  nearly 
ihe  same  symptoms  as  those  above  mentioned.  It  seems 
nfken  to  come  on  in  consequence  of  the  application  ef 
cold.  And  indeed  catarrh  frvm  cold  and  contioion 
are  in  every  respect  so  sinular,  that  when  this  epide- 
mic rages,  it  is  jmpossihle  to  determine  with  a  person 
having  symptoms  of  catarrh  after  exposure  to  cold, 
whether  the  disease  proceeds  from  the  one  cause  or 
the  other.  In  most  instances,  however,  catarrh  from 
cwtagion  comes  on  with  more  cold  shivering  than  the 
catarrh  arising  from  cold  alone  ;  and  the  former  does 
also  not  <mly  sooner  show  febrile  symptoms,  but  to 
a  more  considerable  degree.  Accordingly,  it  more 
speedily  runs  its  course,  which  is  eommonly  finidied 
in  a  lew  days.  It  sijmetimes  ends  by  a  spontaneous 
sweat ;  and  this,  in  some  persons,  produces  a  miliary 
crvption.  It  is,  however,  the  felffile  state  of  this 
disMse  especially  that  is  finished  in  a  few  days }  for 
^he  con^  and  other  catarrhal  symptoms  do  frequent- 
ly cntmoe  longer,  md  often  men  tbey  appear  to  be 
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going  off  they  are  renewed  by  any  fresh  appUcatfoQ  of  CataiAiifr 

cold.  *  •)! 

Prognosis.  Gjnsidering  the  number  of  persons  who 
are  affected  with  catarrh,  of  either  tbe  one  species  or 
the  other,  and  escape  from  it  quickly  without  any 
hurt,  it  may  be  allowed  to  be  a  disease  commrnilj'  free 
from  danger :  but  it  is  not  always  to  be  treated  as  such } 
for  in  some  persons  it  is  accompanied  with  pneumonic 
inflammation.  In  the  phthisically  fUsposed,  it  often 
accelerates  the  coming  on  of  phthisis  j  and  in  elderly 
persons  Jt  of^n  proves  fiital  in  the  manner  we  have  ex- 
plained above,  viz.  by  degenerating  into  its  chronic 
state.  But  though  chronic  catarrh  be  often  the  termi- 
nation of  tba.t  species  which  arises  from  cold,  we  have 
not,  in  any  case,  observed  it  to  arise  as  a  consequence 
of  a  catarrh  from  contagion.  This  species  of  catarrh, 
however,  is  not  unfreqnently  followed  by  phthisis  ;  or 
rather,  where  a  phthisical  tendency  before  existed,  the 
affection  has  been  begun  and  its  progress  accelerated 
from  this  cause. 

Cure.  Tbe  core  of  catarrh'  is  ncariy  the  same,. 
whether  it  proceeds  .from  cold  or  twntagion ;  only  iii 
the  latter  case  remedies  are  conunonly  more  necessary 
than  in  the  former.  In  the  cases  of  a  moderate  dis- 
'  ease,  it  is  commonly  sufficient  to  avoid  i^ild,  or  to  ab- 
stain from  animal  food  for  some  days.  In  some  cases, 
where  the  febrile  symptoms  are  considerable,  it  is  pro- 
per for  that  length  of  time  to  lie  in  bed,  and,  by  taking 
frequently  some  mild  and  diluted  drink,  a  little  warm- 
ed, to  promote  a  very  gentle  sweat ;  and  after  this  to 
thke  care  to  return  very  gradually  only  to  the  use  of 
tbe  free  air.  When  the  disease  is  more  violent,  not 
only  the  antiphlogistic  regimen,  exactly  observed,  but 
Tarions  remedies  also,  become  necessary.  To  take 
off  the  phlogistic  diathesis  which  always  attends  tliis 
disease,  blood-letting,  more  or  less,  according  as  the 

Smptoma  shall  require,  is  the  proper  remedy.  After 
Dod-letting,  for  restoring  tbe  determiuation  of  the 
fluids  to  the  surface  of  the  body,  and  at  the  same 
time  for  expediting  the  secretion  of  mucus  in  the  lungs,. 
which  may  take  off  the  inflammation  of  its  membrane, 
vomiting  is  the  most  effeetiutl  means.  For  the  last- 
mentioned  purpose,  it  has  been  supposed  that  squills,. 
gnm-ammoniac,  tbe  volatile  alkali,  and  some  other 
medicines,  might  be  useful  j  but  their  efl^acy  has 
never  been  found  considerable :  and  if  squills  have  ever 
been  very  useful,  it  seems  to  have  been  rather  by  tbeir 
emetic  dian  by  their  expectorant  pomrs.  "When  the 
inflammatory  affectimis  of  the,  longs  seem  to  be  const- 
dermble,  it  is  ^wper,  besides  blood-letUng,  to  apjdy  blis- 
ters to  the  Iwck  or  sides. 

As  a  cough  is  often  tbe  most  trohblesome  circnm* 
stance  of  this  disease,  so  demulcents  may  he  employed 
to  alleviate  it.  But  ^f^  the  inflammatory  symptoms 
are  much  abated,  if  the  cough  still  remains,  opiates  af- 
ford the  most  effectual  means  of  relieving  it ;  and,  in 
the  circumstances  just  now  mentioned,  tliey  may  bo 
Tery  safely  emphnred.  Very  considerable  advautage 
is  often  derived  from  employing  opiates  in  such  a 
manner  as  to  act  more  immediately  on  tbe  head  of 
tbe  wind-pipe.  For  this  purpose,  opium  may  often 
he  advantageously  coitjoined  with  draiulcents,  melting 
riowty  in  the  month.  And  perhaps  no  form  is  more 
oonvenient,  or  answers  the  puipose  better,  than  the 
irockisci  glycyrrhizte  cum  opto  of  Uie  £dinbu|^  Phap- 
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ProSuvlA.  macopaeU,  where  purified  epiitm  U  combined  with 
*  extract  of  liquorice,  gum  arable,  and  other  demul- 

cents, to  the  extent  of  about  a  gnun  io  a  dram  of  the 
composition.  Afler  the  in&mmatory  and  febrile 
states  of  this  disease  are  very  much  gone,  tbe  most  ef- 
fectual means  of  discussing  all -remains  of  the  catarrhal 
affection  is  by  some  exercise  of  gestation  diligently  em- 
ployed. 

Besides  the  remedies  above  mentioned,  Dr  Mudge, 
in  a  treatise  on  this  disease,  recommends  the  steam  of 
warm  water  as  a  most  efficacious  and  safe  remedy  for 
a  catarrh,  and  -which  indeed  he  seems  to  consider  as 
little  less  than  infailible.    The  method  of  breathing  in 

:  these  steams  is  described  nnder  the  word  Inhaler  j 
but  he  gives  a  caution  to  people  in  health,  who  may 
accidentwiy  see  his  machine,  pot  to  make  die  expen- 
ment  of  breathing  .throiigh  cold  water  with  it,  or  the^ 
ynll  be  almost  certMn  of  catching  a  severe  cold.  His 
directions  for  those  troubled  with  the  catarrh  are  as 

-  follow : 

**  In  the  evening,  a  little  before  bedtime,  the  pa- 
tient, if  of  adult  age,  is  to  take  three  drams,  or  as 
many  tea-spoonfuls,  of  elixir  paregoricum,  in  a  glass 
of  water :  if  the  subject  be  yoonger,  for  instance  under 

'  five  years  old,  one  tea-spoonful ;  or  between  that  and 
ten  years,  two.  About  three  quarters  of  an  hour  af- 
ter, the  patient  should  go  te  bed,  and,  being  covmd 
warm,  the  inhaler  three  parts  filled  with  water  nearly 
boiling  (which,  from  tbe  coldness  of  the  metal,  and 
the  time  A  ordinarily  takes  before  it  is  to  be  used  by 
the  patient,  will  be  of  a  proper  degree  of  warmth), 
and  being  wrapped  up  in  a  napkin,  but  so  that  the 
valve  in  the  cover  is  not  obstructed  by  it,  is  to  be 
placed  at  the  arm-pit,  and  the  bedclothes  beinj^  drawn 

■  up  and  over  it  close  to  the  throat,  tbe  tube  is  to  be 
applied  to  the  month,  Mid  the  patient  should  inspire 
«nd  expire  throu^  it  for  about  twenty  minutes  or 
half  an  boor. 

*'  It  is  very  evident,  as  the  whole  act  respiration 
is  performed  through  the  machine,  that  in  inspiration 
the  lungs  will  be  filled  with  air  which  will  be  hot,  and 
loaded  with  vapour,  by  passing  thron^^  the  body  af 
water }  uid  in  exspiration,  -all  that  was  contained  m 
■the  lungs  will,  by  mixing  with  the  steam  on  the  anr- 
&ce  of  the  water,  be  &ced  Umoueh  tba  valve  in  the 
cover,  and  settle  on  the  sorfiue  of  body  under  the 
■bedclothes. 

The  great  use  of  this  particular  constroctton  of 
the  tahaler  is  this  :  First,  As  there  is  oo  necessity,' at 
ilie  epd  .of  every  inspiration,  to  remove  the  tube  from 
the  mouth,  in  order  to  expire  from  the  lungs  the  vi^ 
pour  which  had  been  received  into  them,  this  machine 
may  therefore  he  used  with  as.  much  ease  by  childrea 
.as  older  peo^e.  And,  secondly.  As  a  feverish  habit 
ireqaently  accompanies  tbe  disorder,  the  valve  in  that 
jespect  also  is  of  the  utmost  imputance ;  for  a  sweat, 
'  or  at  least  a  iiee  perspiration,  not  only  relieves  tbe 
.patient  jfrom  the  restlcM  anxiety  of  »  hot,  dry,  and 
sometimet  parched  skin,  but  is  also,  of  all  evacuatioiui, 
t^e  most  eligible  ..for  removing  die  fever }  and  it  wUl 
be  generally  found,  that,  after  the  inhaler  so.  con- 
structed has  been,  used  a  few  minutes,  the  warm 
vapour  under  the  clothes  will,  by  settling  upon  the 
^nk,  ^oduce  a  sweat,  which  will  gradully  extend 
itself  to  the  leg^  and  feet. 


Tn  a  catarrhous  fever,  ur  any  feverish  bifbit  attend-  Catuifcv. 
ing  this  cou{^,  it  would  be  proper  to  take  a  draught  of  ^  y ■  ■ 
warm  thin  whey  a  few  minutes  before  the  inhaler  be 
used  ;  and  afler  the  process  is  over,  -the  sweat  which  it 

has  produced  may  be  continued  by  Jiccasioual  small 
draughts  of  weak  warm  wliey  or  barlry-water.  The 
sweating  la  by  no  meuu  so  necessary  to  tbe  cure  ef  the 
catarrhous  cough,  as  that  the  success  of  the  inhaler 
against  that  complaint  it  all  depends  upon  it. 

After  this  respiratory  process  is  over,  the  p^ient 
usually  passes  the  night  without  the  least  ioterruptimi 
from  the  cough,  and  feels  no  further  molestation  ignsa 
it  dian  once  or  twice  in  tbe  morning  to  throw  off  the 
trifling  leakage  which,  nnperceimd,  had  dripped  into 
the  bronchise  and  vesicles  dnrii^  the  night ;  the  thin- 
ner parts  of  which  being  evaporated,  what  remains  is 
soon  got  rid  of  by  a  very  gende  effort. 

1  cannot,  however,  take  leave  of  this  part  of  my 
subject,  without  pointedly  observing,  that  if  the  pa- 
tient means  not  to  be  disappointed  by  my  assurances  or 
his  own  expectations,  it  is  essentially  necessitry  that  the 
following  remarks,  with  regard  to  tbe  time  and  man- 
ner of  using  this  process,  should  be  strictly  attended 
to. 

"  First,  That  as  tender  valetudinary  peo]de  are  but 
too  well  acquainted  with  the  first  notices.of  the  discrdci^ 
the  remedy  must,  or  ought  to  be,  used  the  same  even- 
ing }  which  will,  in  an  ordinary  seizure,  be  attended 
with  an  immediate  core :  but  if  the  soronsss  of  the  re- 
spiratory organs,  or  4he  ^petulance  of  ^e  cough,  show 
the  Cfdd  whidi  has  been  contracted  to  have  been  very 
severe,  the  inhaler, -vrithout  tbe  i>piate,  should  be  i^ain 
repeated  .for  the  sane  time  the  next  morning. 

*'  Secondly^  If  the  use  of  tlie  inhaler,  &c.  be  delay- 
ed till  the  second  night,  it  will  be  always  right  to  re- 
peat it  again  the  nej[t.momiog  without  tbe  opiate,  but 
.with  it  if  tbe  seizure  has  been  violent. 

And,  lasdy,  If  -the  cough  he  of  some  days  stwid- 
jng,  it  will  be  always  necessacy  te  employ  both  ports 
of  the  process  at  night  and  the  succeeding  morning, 
■as  the  first  simple  inflammstory.  mischief  is  now  most 
.^obably  a^^ravated  by. an  additional  one.  of  a  chronic 
jtendency. 

"  But  if,  thnm]^  the-want4tf.n  dmely  ^>]Jicatioii, 
'  or  a  total  n^lect  of  this  or  any  other  remedy,  the 
.jcDugb  should  continue  to  harass  die  patient,  it  is,  par- 
'  ticnlarly  in  delicate  and  tender  constitutions,  of  the  Jut- 
'most  consequence  to  attempt  the  removal  of  it  as  soon 
as  possible,  before  any  floating  acrimony  in  the  consti- 
tution (from  the  perpetual  irritation)  receives  an-habi- 
.tual  determination  to  an  organ  so  essential  to  life  as  the 
kings. 

"  If  the  patient  expectorate -with  ease  and  freedom 
jt  thick  aud  well-digested  inoffensive  phlegm,  there  ii 
generally  bnt  little  doubt  of  his  spitting  off  the  disor- 
der, with  conuKn  care,  in  a  few  days  j  and  till  that  be 
accom^ished,  a  proper  dose  of  elixir  paiegoricnni  for 
a  few  successive  nights  will  be  found  very  nsefnl  in  su^ 
^iressing  the  fatiguuig  irritation  and  in^iectaal  ooughy 
joccasioncd  1^  a  matter  .which,  dripping  io  the  eariy 
«tate  of  the  disease  into  the  bronchise  during  the  ni^t, 
is  commonly  at  that  time  too*  thin  to  be  discharged  by 
these  convulsive  efforts. 

"  If^  however,  nolwithstandinj^  a  free  and  copious 
expectoration,  tlw  wai^  ahonld  still  continue,  and  the 
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■vik  dischmrge,  instead  of  remortng  the  complaint,  sbouU 
(  itself}  by  becoming  a  disease,  be  a  greater  expenoe  than 
the  constitution  can  well  support,  it  is  possible  that  a 
■teuder  patient  may  spit  off  bis  life  throu^  a  weak  re- 
laxed pair  of  lungs,  without  the  least  appearance  of  pa- 
nileoce,  or  any  suspicion  of  sopporatioo.  In  those  cir- 
cumstances, besides,  as  was  mentioned  before,  increas* 
ing  the  general  perspiration  by  the  salutary  friction  of 
a  lannel  waistcoat,  change  of  situation,  and  more  espe- 
cially long  joumnrs  on  horaebadk,  conducted  as  much 
as  possible  through  a  thin,  sharp,  dry  air,  wIU  seldom 
fiul  of  removing  the  complaint. 

*'  But,  on  the  contrary,  if  the  cou^  should,  at 
the  SUM  time  diat  it  is  petulant  and  fiktigning  to  the 
Incast,  continue  dry,  bosky,  and  without  expeetora- 
tionj  jHHTtded  there  be  reas<m  to  hope  that  no  to- 
berdes  are  forming,  or  yet  actually  formed,  there  is 
not  periiaps  a  more  efficacious  remedy  for  it  Uian  half 
a  dram  of  gum-ammoniacum,  with  18  or  20  drops 
of  liquid  laudanum,  made  into  pills,  ud  taken  at  bed- 
time, and  occasionally  repeated.  This  excellent  re- 
medy Sir  John  Pringle  did. me  the  honoorto  commu- 
nicate to  me ;  and  I  have  accordingly  found  it,  in  a 
great  many  instances,  amazingly  successful,  and  gene- 
nUly  very  expeditiously  so,  for  it  seldom  fails  to  pro- 
ioM  an  expectoration,  and  to  abate  the  distressing  fa- 
tigue of  tlw  cough.  In  those  circumstances  I  have 
likewise  finind  the  common  remedy  of  5ss  or  Bij  of 
6ab,  JK^oA.  OHUat-  taken  twice  a-day,  in  a  little  pow- 
dered sugar  w  any  other  vebtcle,  a  very  efficacious 
one.  I  have  also,  many  times,  known  a  salutary  re- 
vulsion made  from  the  lungs  by  the  simjde  sppIicati<Hi 
of  a  large  plaster,  abont  five  or  six  inches  diameter,  of 
Bw^ndy  pitch,  between  the  shoulders;  for  the  perspi- 
rable matter,  which  is  locked  up  under  it,  becomes  so 
sharp  and  acrid,  that  in  a  few  days  it  seldom  fails  to 
produce  a  very  considerable  itching,  some  little  ten- 
dency to  inflammation,  and  very  frequently  a  great 
number  of  boils.  Hiu  application  should  be  continued 
(the  plaster  being  ocf»siona)Iy  dianged),  for  three 
weeks  or  a  mmdi,  or  longer,  if  the  complaint  be  n<^  so 
soon  removed. 

"  And  here  I  cannot  help,  observing,  that,  thou^ 
secmmgl^  a  trifling,  it  is  however  1^  no  meuis  an  use- 
less caution  to  the  tender  patient,  not  to  expose  his 
flboulders  in  bed,  and  during  the  night,  to  the  cold ; 
bat  when  he  lies  down,  to  take,  care  they  be  kept 
warm,  hy  drawing  the  beddothcs  np  close  to  his  hack 
and  neck. 

"  If,  however,  notwithstanding  these  and  other 
means,  the  cough,  continuing  dry  or  unattended  with 
a  proper  expectoration,  should  persevere  in  harassing 
the  patieot ;  if,  at  last,  it  should  produce,  together 
"with  a  soreness,  shooting  pains  through  the  breast  and 
between  the  shoulders,  attended  also  with  shortness  of 
the  breath ;  and  i£,  added  to  this,  flushes  of  the  cheeks 
ailer  meals,  soUduig  in  the  hands  and  feet,  and  other 
symptoms  of  a  heetie,  should  acconpany  the  disorder; 
there  is  certainly  00  time  to  be  lost,  as  there  is  the 
greatest  reason  to  apprehend  that  stme  acrimony  in 
the  habit  is  determined  to  the  tender  substance  of 
the  lungs,  and  that  consequently  tubercular  suppora- 
tions  will  follow.  In  this  critical  and  dangerous  si- 
tuation, I  think  I  can  venture  to  say  firom  long  ex- 
^rience,  that,  accompanied  with  chaiiget  rf  air  anl  oc- 
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canooal  Ueedingi,  the  patient  will  find  his  greatest  sc-  Dywnteria- 
enrityin  a  drain  from  a  largo  scapular  issue,  assisted  by  '  "  v 
a  diet  of  asses  milk  and  veget^es.** 
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The  Dysestsry. 

Dysenteria,  Sauv.  gen.  248.    Lt'n,  syi.    Fog.  loy, 
183.   H^m.  111.  151.   Junek.  'j6. 

Description.  The  dysentery  is  a  disease,  in  which 
the  patient  has  frequent  stools,  accompanied  with 
much  griping,  and  followed  hy  a  tenesmus.  The 
stools,  thouni  frequent,  are  generally  in  small  quan- 
tity J  and  iB^  nuttw  voided  is  chiefly  mucus,  some-  . 
times  mixed  wUh  blood.  At  the  same  time,  the  na- 
tural freces  seldom  appear :  and  when  they  do,  it  is 
geserally  in  a  compact  and  hardened  form,  often  un- 
der the  form  of  small  hardened  substances  known  bytbe 
name  of  scybala.  His  disease  occurs  especially  in 
summer  and  autumn,  at  the  same  time  with  autumnal 
interaiittent  and  remittent  fevers;  and  with  these  it 
is  of^en  complicated.  It  comes  on  sometimes  with 
cold  shiverings,  and  other  symptoms  of  pyrexia ;  but 
more  commonly  tlie  symptiHiis  of  the' topical  afiectioo 
appear  first.  The  belly  is  costive,  with  an  unusnal  fla- 
tulence in  the  bowels.  Sometimes,  though  mate  nu»> 
ly,  some  d^ree  of  diarrhoea  is  the  first  appearance.— 
In  most  cases,  the  disease  begins  with  griping,  and  a 
frequent  inclination  to  go  to  stot^.  In  indulging  this,, 
little  is  voided,  but  some  tencsmos  attends  it.  By  de- 
grees the  stools  become  more  frequent,  the  griping 
more  severe,  and  the  tenesmus  more  considerable.—*  ' 
With  these  symptoms  there  is  a  loss  of  appetite,  and 
frequently  sickness,  nausea,  and  vomiting,  also  afFect- 
iog  tbe  patient.  At  the  same  time  there  is  always 
more  or  less  of  pyrexia  present  It  is  sometimes  <^ 
the  remittent  kind,  and  observes  a  tertian  period.— 
Sometimes  the  pyrexia  is  manifestly  inflammatory,  and 
very  often  of  a  putrid  kind.  These  febrile  states  con- 
tinue to  accompany  the  disease  during  its  whole  course* 
especially  when  it  terminates  soon  in  a  latal  manner. 
In  other  cases,  the  febrile  state  almost  entirely  disap- 
pears, while  die  prepcr  dysenteric  symptnns  remain 
for  a  long  time  after.  In  the  course  of  the  disease, 
whether  for  a  &hort^  or  a  longer  time,  tbe  matter 
voided  by  stool  is  very  various.  Sometimes  it  is  mere- 
ly a  mucous  matter,  without  any  blood,  exhibiting 
that  disease  which  is  named  by  some  the  morbus  muco- 
sus,  and  by  others  the  dytentcria  alba.  For  the  most 
part,  however,  tbe  mucus  discharged  is  more  or  less 
mixed  with  blood.  This  sometimes  appears  only  in 
streaks  among  the  mucus }  but  at  other  times  is  more 
copious,  giving  a  tinct  to  the  whole ;  and  iqwn  some 
occasions  a  pure  and  unmixed  blood  is  voided  in  con- 
siderable quantity.  In  other  respects,  the  matter  void- 
ed is  variously  dianged  in  colour  and  consistence,  and 
is  ciMumonly  of -a  strtng  and  uDusually  ietid  odour.  It 
is  probd)le,  that  sometimes  a  genuine  pns  is  voided, 
and  frequently  a  putrid  sanies,  ivoceeding  from  gan- 

f|rcDous  parts-  There  are  vNy  often  mixed  with  tbe 
iquid  matter  some  films  of  a  membranous  appear^ 
ance,  and  frequently  some  small  masses  of  a  seemingly 
sebaceous  matter.'  While  the  stools  voiding  these  va- 
rious matters,  are,  in  many  instances,  exceeoiogly  fre- 
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qnent,  it  is  seldom  that  natonl  faeces  ap|imr  in  them; 
and  wUeii  they  do  appear,  it  is,  as  we  have  aaid,  in  the 
foim  of  scjrbala,  tiiat  is,  in  somewfaat '  harden^  se< 
parate  balls.  IVlien  these  are  voidedi  trbetlier  by  the 
efforts  of  nature  or  as  solicited  by  ut,  they  procure 
a  remission  of  all  the  symptoms,  and  more  especially  of 
the  frequent  stools,  griping,  and  tenesmus. 

Accompanied  irith  these  circumstances,  the  disease 
proceeds  for  a  longer  or  shorter  time.  When  the 
pyrexia  attending  it  is  of  a  violent  inflammatoTy  kind, 
and  more  especially  when  it  is  of  a  very  putnd  natHre, 
the  disease  often  terminates  Ektally  in  a  yery  £bw  days, 
with  all  the  marks  of  a  BUperveniag  gangrene.  When 
the  febrile  state  is  more  moderate,  or  uofipeaTS  alto- 
gether, the  disease  is  often  protncted  for  meks,  and 
even  for  months ;  bat,  even  then,  after  a  varioos  du- 
ration, it  often  terminates  fiUally,  and  generally  in 
consequence  of  a  retam  and  considerable  aggravatim 
of  the  inflammatory  and  putrid  states.  In  some  cases, 
the  disease  ceases  spontaneoosly }  the  frequency  of 
stools,  the  gripioK,  and  tenesmus,  mdoally  diminish- 
ing, while  naturai  stools  return.  In  other  cases,  the 
disease,  with  moderate  symptoms,  continues  km^  and 
ends  in  a  diarrhoea,  sonetimes  aeonipuued  with  lieit- 
teric  symptoms. 

CauscSf  &c.  The  remote  causes  of  this  disease 
have  been  variously  represented.  In  general  it  arises 
in  summer  or  Butmnn,arar  consideraUe  bests  have  pre- 
Tailed  for  some  time,  and  especially  after  very  warm 
and  at  the  same  time  very  di^  states  of  the  weather : 
and  the  disease  is  much  more  frequent  in  wum  than 
in  cooler  climates.  It  happens,  therefore,  in  the  same 
circumstances  and  seasons  which  connderably  affect 
the  state  of  the  bile  in  the  human  body  j  but  the  cho- 
lera is  often  without  any  dysenteric  symptoms,  and  oe^ 
pious  discbarges  of  bile  have  been  found  to  relieve'  the 
symptoms  of  dysentery  j  so  that  k  is  difficult  to  de- 
tominc  what  connection  the  disease  baa  with  the  state 
«f  the  bile. 

It  has  been  observed,  that  the  effi  uvia  from  very  pu^ 
trid  animal  subslances  ready  afiect  the  ^imentary  ca- 
nal, and,  upon  occasion,  they  certainly  produce  a  diar- 
ihcea }  but  whether  tfaey  ever  produce  a  guioine  dy- 
sentery, is  not  certam. 

The  dysentery  does  ofUn  manifestly  arise  from  the 
application  of  cold,  but  the  disease  is  always  conta- 

S'ous ;  and,  by  tbe  propagation  of  such  contagion,  in- 
:pendent  of  cold,  w  other  exciting  causes,  it  be- 
comes epidemic  in  camps  and  other  places.  It  is, 
therefore,  to  be  doubted  if  tbe  application  of  cold 
ever  produces  the  disease,  unless  where  the  specific  con- 
tnfpon  has  been  previously  received  into  the  body ; 
and,  upon  the  whole,  it  is  probable  that  a  specific  am^ 
t^;^  is  to  be  couridoed  M  hieing  always  the  femota 
cause  of  this  disease. 

Whether  this  oentagion,  like  many  others,  he  <tf  n 
permanent  natioe,  and  orily  shows  its  efiects  in  eertaiia 
circemstances  which  render  it  Mtive,  or  if  it  be  otion- 
sionally  produced,  we  cannot  detemine.  Neither,  if 
the  latter  supposition  be  received,  can  we  say  by  what 
means- it  may  be  generated.  As  little  do  we  know 
any  thing  of  its  natore,  considered  in  itself;  or  at 
most,  onl^-tbU,  tbU  m  common  with  many  other  con- 
tagions, it  is.  very  often,  somewhat  of  a  putrid  nature, 
VM  csfnble  of  iodwiag  »  putnsoent  tendency .  ia  -die 


humm  body.  This,  however,  does  hot  at  aU  eqflain  oyacatMii 
the  peculiar  effect  of  inducing  those  sypttne  which  ^iB-y  i 
properly  and  essentially  constitttte  dysmtwy.  Of  diese 
symptoms  the  proximate  cause  is  still  obscure.— Hw 
common  opinion  has  been,  that  the  disease  depend  up- 
on an  acrid  matter  thrown  upon  or  somehow  generated 
in  the  intestines,  ejEcittng  tbor  peristaltic  motion,  and 
thereby  producing  the  fieqnent  sto^  which  occur  in 
this  disease.  But  this  supposition  cannot  be  adopted ; 
for,  in  all  the  instances  known,  ni  acrid  anbstaooes  ap- 
jdied  to  the  intestines,  and  pradneing  fieqnrat  itoouy 
they  at  the  same  time  produce  copwus  stools,  as  might 
be  expected  from  acrid  substances  ap^ied  to  any  lenvth 
the  intestines.  This,  however,  is  not  the  case  in  dy* 
sentery,  in  which  the  itiwls,  however  frequent,  nre  ge- 
nerally in  very  tmaU  qam^,  and  sndi  aa  mny  be  np- 
poaed  to  proceed  'firom  ^  lower  parts  of  the  lectuni 
only.  With  respect  to  the  siqierior  portions  ^  the  in- 
testines, and  particulariy  those  of  the  colon,  it  is  from 
bablc  they  are  under  a  preternatural  and  considerable 
degree  of  constriction :  for,  as  we  have  said  above,  the 
natural  fscces  are  seldom  voided }  and  when  they  are,  it 
is  in  a  Soon  which  gives  reason  to  st^pose  they 
have  been  long  retained  in  the  cells  of  the  c<d<m, 
and  conseqnently  that  the  colon  had  been  a&cted 
with  a  preternatural  constriction.  This  is  confirmed 
by  ahnost  lUl  the  disBectiims  which  have  been  nmde 
ta  the  bodies  of  dysenteric  pataents ;  in  which,  when 
gangrene  liad  not  entirdy  destrmttd  the  texture  and 
Arm  of  the  parts,  lar^  portions  cn  the  great  guts  have 
been  fimnd  afieotcd  with  a  very  eonsidnaUe  coostrie- 
tion. 

Tbe  proximate  cause  of  dysrotery,  or  at  least  die 
chief  part  of  tbe  proximate  cause,  seems  to  consist  in  a 
preternatural  cMistriction  of  the  colon,  oceasiming,  at 
the  same  time,  ^ose  spasmodic  ^orts  which  are  frUt 
in  Severe  gripings,  and  whiiji  efibrts,  jvopagated  down- 
wards to  ue  rectum,,  occasion  there  the  frequent  nm- 
cous  sUxds  and  tenennus.  But  whether  tUs  cx^a- 
nation  shall  be  admitted  or  not,  it  will  Mill  remun  cer* 
tain,  that  hardened  feces,  retained  in  the  colon,  are 
the  cause  of  the  gsipugs,  frvqucnt  stools,  and  tenes- 
nnis  ^  foE  the  evaooation  of  tbeie  frsces,  udiether  by 
natnrv  w  h«  ut,  frinMS  rriief  from  the  synmtoiH  men- 
tioned ;  and  it  wiU  be  more  ^Wj  and  nseCully  confirm- 
ed by  this,  that  the  most  immediate  and  successful  cure 
of  d^sent«y  is  obtained  by  an  early  and  ocmstant  at- 
tention to  the  preventing  the  constriction,  and  the  fre- 
quent stagnation  of  fteces  in  the  colon. 

Cure,  In  the  earW  periods  of  this  ^seaae,  the  (Ejects 
okiefly  ta  be  aimed  at  are  the  foltowng  :  The  dis- 
vhaige  of  aerid  matter  deposited  in  the  alimentary 
canaJ }  the  counteracting  tbe  influence  of  this  matted 
when  it  cannot  be  evacuated ;  the  obviating  the  e&ets 
lesnlting  finm  such  acrid  matter  as  can  neitlier  he  eva- 
emted  not  destn^ed  $  ud,  finally,  the  pmention 
my  farther  ocparatioB  and  deposition  of  snob  mirtter 
in  the  alimentary  onnal.  In  the  more  advaneed  pe- 
riods of  the  disease,  the  principal  objects  are,  the  giv- 
ing a  iHT^er  defence  to  the  intestines  against  irritat- 
ing causes }  the  diminutiott  of  the  morbid  sensibility  of 
the  intestinal  canal :  and  dK  restoratim  of  due  vigour 
to  tbe  syatem  in  general,  but  to  the  intestines  in  puti- 
cnlar. 

Ths  most  enbent  of.  our  late  pnqtitioners,  and 
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gingt  naflidiMHuly  employed.  Hie  meuu  may  be  various ; 
bot  tlie  most  gentle  laxatives  are  usually  sumcient  j  and, 
as  the  medicine  must  be  frequently  repeated,  these  are 
the  more  safe,  more  espedally  as  an  inflammatny  state 
so  frequently  accompanies  the  disease.  Whatever  laxa- 
tives produce  an  evacuatioB  of  natural  iseoes,  and  a 
consequent  remission  of  the  s^pttms,  will  be  soffidettt 
to  tfectuate  the  cure.  But  if  the  gentle  laxatives  ^11 
Ikot  prodBce  the  evacuation  now  mentioned,  someirhat 
more  powerful  must  be  employed ;  and  Dr  Cull«a  has 
Ibaod  nothing  more  proper  m  convenient  tkan  tartar 
emetic,  givmi  in  small  Jbom,  and  at  such  intervals  aa 
may  detenmne  Us  operation  to  be  cUefly  by  stool.  To 
the  tartrite  of  antimony,  however,  employ^  as  a  pur< 
gative,  the  great  sickness  iriiich  it  is  apt  to  occasion, 
and  the  tendency  which  it  has,  notwithstanding  every 
|wecaution,  to  operate  as  an  emetic,  are  certaiuly  ob- 
jections. Another  antimonial,  at  one  time  considered 
as  an  almost  infallible  remedy  for  this  disease,  the  vi- 
tmm  antimonii  ceratum,  is  no  less  exceptionable,  from 
the  uncertainty  and  violence  of  its  operation;  and 
yeriiaps  the  safest  and  best  purgatives  are  the  different 
neutral  salts,  particularly  those  amtaiaing  ftissil  alkali, 
such  as  the  soda  vitiiolata  tartarisata  or  phosplwrata. 
Bhnbarb,  so  frequently  employed,  is,  Dr  Cullen  thinks, 
b  several  respects,  antongst  the  most  unfit  poigatives  } 
and  indeed  fimm  its  astringent  qnaUty,  it  is  exception- 
able at  the  coransncement  of  thie  aSMtien,  nnkss  it  be 
conjoined  with  somethi^  to  render  its  operation  more 
brisk,  such  as  mild  munated  mercury,  or  calomel  as  it 
it  is  commonly  calledL 

Vomiting  has  been  held  a  principal  remedy  in  this 
disease  j  and  may  be  usefully  emj^eyed  in  the  be- 
ginning, with  a  view  both  to  Uw  state  of  tin 
stomach  and  of  the  fever:  bot  it  is  not  necessary 
to  repeat  it  often  j  and,  noless  the  emetics  employed 
ejerate  also  by  stool,  they  are  of  little  service.  Ipe- 
cnimanha  is  by  no  means  a  specific }  aud  it  proves  on- 
ly neefiil  i/Anea  so  managed  as  to  opsrate  cki^y  by 
•tool. 

Fur  xelie^ng  the  constriction  of  the  colon,  and  eva- 
cuating the  retuned  fieces,  clysters  may  Bometimes 
be  nsenil }  but  they  are  seldom  so  effectual  as  laxatives 
given  by  the  mouth ;  and  acrid  clysters,  if  they  be 
not  effe^al  in  evacuating  the  colon,  may  prove  hurt- 
ful by  stimulatiDg  the  rectum  toe  much. 

Tbe  frequent  and  severe  gri^ng  attending  this  dis- 
ease, leads  almost  necessarily  to  tbe  Use  of  i^iates }  and 
they  are  very  effectual  for  tbe  purpose  of  relieving 
irom  the  ^pes  :  but,  hy  occasioning  an  interruption 
of  the  action  of  tbe  sm^  intestines,  they  &vour  the 
constriction  of  the  colon,  and  thereby  aggravate  the 
disease )  and  i^  at  the  lame  time,  tho^nse  of  them  sn- 
^ersede  in  ainr  mewne  the  empleying  purgatives,  it 
M  d«i^  mock  misdiief ;  and  the  nc^ect  of  purging 
noems  to  be  tihe  only  thing  which  renders  the  use  u 
opiates  very  necessary. 

When  the  gripes  are  both  frequent  and  severe,  they 
nwy  sometimes  be  relieved.  Uw  em^oyment  of  the 
semicupiam,  or  by  fomentation  of  tbe  abdomen  con- 
tinued for  some  time.  In  the  same  case,  the  pains 
any  h«  ff^ved,  aad  tbe  CMUtriction  ^  the  mdon 
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m(^  be  taken  off,  by  blisters  applied  to  the  loWerpjttnteriB. 

At  the  beginning  of  this  disease,  wlien  the  fever 
is  any  way  considerable,  bloodletting,  in  patients  of 
tolerable  vigour,  may  be  proper  and  necessary ;  and, 
when  the  p^se  a  full  and  hud,  with  other  symptoms 
of  an  ioflammatory  disposition,  bloodletting  ought 
to  be  repeated.  But  as  tbe  fever  attending  dysentery 
is  often  of  tbe  ty|dioid  kind,  or  does,  io  tbe  course  of 
the  disease,  becmne  soon  of  that  nature,  bloodletting 
must  be  cautiously  employed. 

From  our  account  of  the  nature  of  this  disease,  it 
will  be  sufficiently  obvious,  that .  the  use  of  astringents 
in  the  beginning  of  it  must  be  very  pernicious.  But 
although  astringents  may  be  hurtful  at  early  periods 
of  this  affection,  yet  it  cannot  be  denied,  tliat  where 
frequent  loose  stools  remain  afler  the  febrile  symp- 
toms have  subsided,  they  are  often  of  great  service 
for  diminishing  morbid  sensibility,  and  restoring  due 
vigour  to  the  intestinal  canal.  Accordingly,  on  this 
ground  a  variety  of  articles  have  been  hi^y  celebrat- 
ed in  this  affection ;  among  others  we  may  mention 
the  quassia,  radix  indica  lopeziana,  verbucmn,  ex-* 
tractum  catechu,  and  gum  luno,  all  of  which  have 
certainly  in  particular  cases  been  employed  with  great 
advant^e.  And  perimps  also,  on  the  same  principles 
we  an  to  account  for  tbe  benefit  which  has  been  some- 
times derived  fimn  -the  nnx  voouca,  a  remedy  hiriily 
extolled  m  cases  <^  dysentexf  by  so«M  of  the  Swodish 
physicians ;  bnt  this  article,  it  must  be  allowed,  often 
proves  very  powerful  as  an  evacuant.  Its  effects,  bow- 
ever,  whatever  its  mode  of  operation  auy  be,  are  too 
precarions  to  allow  its  ever  being  introduced  into 
common  practice  }  and  in  this  country,  it  has,  we  be- 
lieve, been  but  very  rarely  employed.  WbetheiP 
an  acrid  matter  be  tbe  original  cause  of  the  dysen- 
terV,  may  be  uncertain  )  but,  from  tbe  indigertion^ 
MM  the  stagnation  of  fluids,  which  attend  ue  dis- 
ease, we  may  suppose  that  some  acrid  matters  are  em- 
stantly  present  m  the  stomadi  and  intestines ;  and 
therefore  that  demulcents  may  be  always  usefully  em- 
ployed. At  the  same  time,  from  the  conuderation 
that  mild  oily  mntten  timwn  into  the  intestines  in 
considerable  quantity  always  prove  laxative,  Dr  Cullen 
is  of  opinion,  that  the  oleaginous  demulcents  are  the 
most  useful.  Where,  however,  these  are  not  accept- 
able to  the  patient^s  taste,  those  of  the  mncilagi'uous 
and  ferinaceous  kind,  as  the  decoctum  bordei,  potio 
cretacea,  &c.  are  oftmi  em^oyed  with  advantage^ 

As  this  disease  is  so  often  of  an  Inflammatory  or 
of  a  putrid  nature,  it  is  evident  that  the  diet  em- 
ployed in  it  should  be  vegetable  and  acescent.  BfiUCf 
in  its  entire  state,  is  of  doabtiU  quality  in  many 
cases;  but  even  some  portion  of  the  cream  is  often  al- 
lowhUe,  and  whey  is  ahrays  ^toptt^Jn  the  fint 
stagse  ^  the  disease,  Uie  sweet  and  snbacid  froita  ai^ 
allowable  and  even  pn^er.  It  is  in  tile  more  advaa* 
eed  stages  only  that  any  moiUd  acidity  seoou  to  pre^ 
vail  in  tbe  stomach,  and  to  require  some  reserve  in  ths 
use  of  aoeeents.  At  the  beginning  of  the  disease,  dr- 
sorbents  seem  to  be  si^erfluons ;  and,  by  tbeir  astrin- 
gent and  septic  powws,  they  may  be  hurtful ;  bnt'  in 
after  periods  they  are  often  of  advanta^. 
When  this  diwaei  is  oomplicaled  WHb  an  iatennit- 
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tent,  anJ  i*  protracted  from  tlmt  circumstuice  chiefly, 
I  it  b  to  be  treated  as  an  iotertntltentf  by  adrainisteriag 
the  ciachona,  which  in  the  earlier  periods  of  the  disease 
is  hardly  to  be  admitted. 

Class  II.  NEUROSES. 

Order  I.  COMATA. 

CoMATA,  Sauv.  Class  VI.  Ori.  II.  Sag.  Class  IX. 

Order  V. 
Soporosi,  Lin.  Class  VI.  Ord.  II. 
Adynamise,  Vog.  Class  VI. 
Nervorum  resolntiones,  Haffm.  III.  194. 
Afiectus  soporui,  Haffht.  ni.  209. 
Motuam  vitalinm  derectns,  Junck.  114. 

Gzims  XLU.  AFOPLEXIA. 
The  Apoplexy. 

Api^lexia,  Smv,  een.  182.   Lin.  loi.  229. 

Boerk.  Z007.    lunck.  117.  Sag.  gen.  388.  IVep- 
fer.  Hist,  apoplecticorum. 
Carus,  Sauv.  gen.  181.    Lin,  loo.     Vog.  231. 

Boerh.  1045.  Sag,  gen.  287. 
Cataphora,  Sauv.  gen.  180.    Li/t,  99.    Vog,  233. 

Boerh.  1045.  Sag.  gen.  286. 
Coma,  Vog.  232.  Boerh.  1048. 
Haemorrhagia  cerebri,  Hoffm.  II.  240. 

To  this  genus  also  Dr  CuUen  reckons  the  {bllowmg 
diseases  to  belong : 

Catalepsis,  Sauv.  gm.  1 76.    Lin,  1 29.    Vt^,  230. 

Sag.  gen.  281.   Boerh.  1036.    Junck.  44. 
ASectus  cerebri  spasmodico-ecstaticus,  Hoffm.  III. 

44* 

Ecstasis,  gen.  1 77.  Tt^.  333.  Sag.  gen.  283. 

The  following  he  reckoAs  symptomatic : 

Typhomania,  Sauv.  gen.  178.    Idn,  97.    Vog.  23. 

iSr;^.  gen.  284. 
LctharguB,  Sauv.  gen.  179.    Lin.  98.  22. 
gen.  28 J. 

This  disease  appears  under  modifications  so  vari- 
ous, as  to  require  some  observations  with  respect  to 
each. 

Sp.  I.  The  Sanguineous  Apoplexy. 

Description.  In  this  disease  the  patients  fail  sud> 
denly  down,  and  are  deprived  of  all  sense  and  valantary 
motion,  but  without  convulsions.  A  giddiness  of  the 
head,  noise  in  the  ears,  coruscations  before  the  eyes, 
and  redness  of  the  face,  nstially  ^cede^  The  distin- 
guishing symptom-of  the  disease  is  a  deep  sleep,  attend- 
ed with  violent  snortiag ;  if  any  thing  be  put  into  the 
month,  it  is  returned  through  the  nose  ;  nor  can  any 
thing  be  sw^lowed  without  shuttb^  the  nostrils  ;  and 
even  when  this  is  done,  flie  person  is  in  the  utmost  dan- 
ger of  snffocation.  Sometimes  apo^ectic  patients  will 
ap«a>tbeii:  eye»  after  havii^  taken  a  large  dose  of  an 
emetic  j  but  if  they  show  no  sign  of  sense,  thete  is  not 
the  least  hope  their  recovery.  Sometunea  the  apo- 
flnty  trmunates  in  a  bein>Blcgi&>  in  which  cue  it  comes 
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on  with  a  distortion  of  the  month  towards  the  soondude,  Apoplnn- 
a  drawing  of  the  tongue  the  same  way,  and  stammering '  ■    ^    1 1* 
of  the«peech.  Dissections  sometimes  show  a  rapture  of 
some  vessels  of  the  meninges,  or  even  vessels  of  the  brain 
itself}  thoof^  sometimes,  if  we  may  believe  Dr  >Villis, 
DO  defect  is  to  be  observed  either  in  the  cerebrum  or  ce- 
rebellum. 

CatueSf  &c.  The  general  cause  of  a  sanguineous 
apt^lexy  is  a  plethoric  habit  of  body,  with  a  determi- 
nation to  the  head.  The  disease  therefore  may  be 
brought  on  by  whatever  violently  urges  on  the  circula- 
tion of  the  blood }  such  as  surfeits,  intoxication,  violent 
passions  of  the  mind,  immoderate '  exercise,  &c.  It 
takes  place,  however,  for  the  roost  part,  when  the  ve- 
nous ^ethora  has  subsisted  for  a  considoable  time  in 
the  system.  For  that  nason  it  commonly  does  not 
attack  people  till  past  the  age  of  60  ;  and  that  whe- 
ther the  patients  are  corpulent  and  have  a  short  neck, 
or  whether  they  are  of  a  lean  halnt  of  body.  Till  peo- 
ple be  past  the  age  of  childhood,  apoplexy  never  hap- 
pens. 

Prognosis.  This  disease  very  often  kills  at  its  first 
attack,  and  few  survive  a  repetition  of  the  fit ;  so 
that  those  who  make  mention  of  people  who  have  sur- 
vived several  attacks  of  the  apoplexy,  have  probably 
mistaken  the  epilepsy  for  this  disease.  In  no  disease 
is  the  prognosis  more  fatid  }  since  those  who  seem  to 
be  recovering  from  a  fit,  ate  frequently  and  suddenly 
carried  off  by  its  return,  without  either  warning  of  its 
appro^h  or  possibility  of  preventing  it.  l*be  good 
signs  are  when  the  disease  apparently  wears  off,  aad 
the  patient  evidently  begins  to  recover }  the  bad 
ones  are  when  all  the  symptoms  continue  and  in- 
crease. 

Cure.  The  great  object  to  be  aimed  at,  is  to  restore 
the  connection  between  the  sentient  and  corporeal  parts 
of  the  system ;  and  when  interruption  to  this  con- 
nexion proceeds  from  compression  io  the  brain  by 
biood,  this  is  to  be  attempted,  in  the  first  place,  by 
large  and  repeated  bleedings ;  after  which,  the  same 
remedies  are  to  be  used  as  in  the  serous  apoplexy,  af- 
ter mentioned.  The  body  is  to  be  kept  in  a  somewhat 
erect  postore,  and  the  head  snppoited  ia  that  situa- 
tion. 

Sp.  II.  The  Serous  Apoplexy.  , 

Apeplexia  pituit<Ma,  Sauv.  sp.  7.  Apoplexia  serosa, 
Preysinger,  sp.  4.  Morg.  de  causis,  iic.  IV.  LX.. 

Cams  &  hydrocephato,  Sauv.  sp.  16. 

Catai^Ktra  hydrocephalica,  Sauv.  Bp.  6. 

Cataphora  somnolenta,  Sauv.  sp.  i. 

Iietfaargus  literaterum,  Sauv.  7.  Van  Swieten  in 
Aphor.  loio.  2y  and  3«. 

Description.  Xn  this  species  the  pulse  is  weak,  the 
lace  pale,  and  there  is  a  diminution  if  the  natural  heat* 
On  dissection,  the  ventricles  of  the  brain  are  found 
to  contain  a  larger  quantity  of  fluid  than  they 
ou^t;  the  other  symptoms  are  the  same  as  in  tha 
former. 

Cmmm,  &c.  ^im  may  arise  from  any  thing  vihixk 
induces,  a  debilitated  state  of  the  body,  sneh  as  de- 
pressing passions  of-  the  mind,  much  study,  watching, 
&G.  It  may  also  be  brought  on  by  a  too  plentifid 
use  of  diluting,  aadnlated  draiks.   It  doth  cot,  how- 
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CoQ,^  ever,  folloir,  tfaat  tfae  cxtravasaied  aemm  ^ve  men- 
*  ■  ™'  tiomsd  in  the  ventricles  of  tlie  braip  is  alwa;^  the  caose 
of  the  disease,  since  the  animal  fluids  are  very  frequently 
observed  to  ooze  out  in  plenty  through  the  coata  of  the 
containing  vessels  afler  death,  tbonj^  no  extravasation 
took  place  during  life. 

Progr><m»t  This  speciea  is  equally  fatal  with  tfae 
otfaer;  and  uriiat  haUi  been  said  of  tlie  prognosis  of 
tfae  sangaineous,  may  also  be  said  of  tfaat  of  the  serous 
apmlexy. 

Cure,  In  this  species  venesection  can  scarcely  be 
admitted:  acrid  purgatives,  emetics,  and  stimulating 
clysters,  are  rrcommended  to  carry  off  the  supmbon- 
dant  serum  {  but  ia  faodias  already  debilitated,  tfaey 
may  perhaps  be  liable  to  the  same  exertions  witfa  ve- 
nesection itself.  Volatile  salts,  cephalic  elixirs,  and  cor- 
dials, are  also  prescribed  ;  and  in  case  of  a  Iiemiplegia 
aopervening,  the  cure  is  to  be  attempted  by  aperient 
ptisans,  cathartics,  and  sudorifics  ^  gentle  exercise,  as 
riding  in  a  carriage  i  with  blisters  and  such  stimulating 
mediciDes  as  are  in  general  faad  recourse  to  in  aflec- 
Uons  originally  of  tfae  paralytic  kind. 

Sp.  Ill,  Hydrocephalic  Apoflsxy,  or  J^n^  of  the 

'  Hydrocephalus  interior,  Sai/v,  sp.  i. 
Hydrocepbalus  intemus,  Whyt(*s  works,  page  725. 
jLondon  Med.  Oba.  vol.  iv.  art.  3,  6,  and  25. 
Gittideltus  de  hydroc^phalo,  apud  Sandifort  The- 
saar.  vol.  ii.' 

Hydrocephalus  acutus,  i^ain.  Dm.  de  bydroccpfaalo, 
1779. 

Asthenia  fa  faydrocephalo,  Sauv.s^.  3. 

History  and  description.  This  disease  has  been  accu- 
rately  treated  within  these  few  years  by  se\  cral  emi- 
nent physicians,  particularly  the  late  Dr  Whytt,  Dr 
Fothergill,  and  Dr  Watson ;  wfao  coucur  in  opinion, 
witfa  respect  to  tfae  seat  of  the  complaint,  the  most  of 
its  symptoms,  and  its  general  fatality.  Out  of  twenty 
patients  tfaat  faad  &llen  under  Dr  Wfaytt^s  observa- 
tion, he  candidly  owns  that  he  faad  been  so  unfortunate 
as  to  cure  only  one  who  laboured  under  the  cfaaracter- 
i-stic  symptoms  of  the  faydrocephalus  }  and  he  suspects 
tfaat  tliose  who  imagine  tbey  have  been  more  success- 
ful, faad  mistaken  another  dist«mper  for  this.  It  is  by 
all  supposed  to  consist  in  a  dropsy  of  tfae  ventricles  of 
the  brain  j  and  tliis  opinion  is  folly  establisLed  by  dis- 
sections. .  It  is  observed  to  happen  more  commonly  to 
'faealtfay,  active,  lively  children,  than  to  tfaose  of  a  diC- 
terent  disposition. 

Dr  Wfaytt  supposes  that  tfae  commencement  of  this 
disease  is  olmnre ;  Uiat  it  is  generally  some  montlis 
in  forming  \  and  that,  after  some  obvioos  orient  symp. 
toms  rendering  anistance  necessary,  it  contmaes  some 
weeks  before  its  fatal  termination.  This,  in  general, 
difiers  from  ^at  has  hitherto  been  observed  by  Dr 
Fothergill ;  the  latter  informing  us,  tliat  he  faaa  seen 
cfaildreo,  who,  from  all  appearance,  were  healthy  and 
active,  seized  with  this  distemper,  and  carried  off  in 
about  14  days.  He  has  seldom  been  able  to  trace  the 
oommencenvQt  of  it  above  tfaree  weeks. 

'Iliougfa  tfae  kydr«Ge]^us  be  anoit  incident  to  chil- 
dren, it  na9  bccB-BmniBtimea  observed  ini  adultn }'  as  ap- 
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pe^  from  a  case  related  by  Dr  Iluck,  and  from  some  Apoplexi*. 
others.  '  \  '-^ 

When  the  disease  appears  under  its  most  common 
form,  the  symptoms  at  different  periods  are  so  various 
as  to  lead  Dr  Wbytt  to  divide  tfae  disease  into  three  ' 
stages,  which  are  chiefly  marked  by  changes  occuiriog 
in  the  cradition  of  the  pulse.  At  tbe  beginning  it  is 
quicker  than  natural  j  afterwards  it  becomes  uncom- 
monly slow  }  and  towards  tlie  conclusion  of  the  disease 
it  becomes  again  quicker  than  natural,  but  at  tfae  samo 
time  often  very  irregular. 

Those  who  are  seized  with  this  distemper  usually 
complain  first  of  a  pain  in  some  ^rt  below  tlie  faead  \ 
most  commonly  about  tfae  nape  of  tbe  neck  and 
shoulders ;  oflen  in  tbe  legs  >  and  sometimes,  but  more 
rarely,  in  the  arms.  Tfae  pain  is  not  uniformly  acute, 
nor  ainays  fixed  to  one  plat^;}  and  sometimes  doea 
not  affect  tfae  limbs.  In  the  latter  case,  the  head  and 
stomach  have  bceu-found  to  be  most  disordered;  so 
that  when  the  pain  occupied  the  limbs,  the  sickness  or 
faeadach  was  less  considerable ;  and  when  tbe  head 
became  the  seat  of  the  complaint,  tbe  pain  in  tfae  limbs 
was  seldom  or  never  mentioned.  Some  faad  very  vio- 
lent sicknesses  and  violent  faeadachs  alternately.  From 
being  perfectly  well  and  sportive,  some  were  in  a  few 
hours  seized  witfa  those  pains  in  tfae  limbs,  or  with 
sickness,  or  faeadach,  in  a  slight  degree,  commonly  af- 
ter dinner;  but  £ome  were  observed  to  droop  a  few 
'days  before  they  complained  of  any  local  indisposition. 
In  this  manner  they  continued  tfaree,  four,  or  fivo 
days,  more  or  less,  as  the  children  were  healthy  and 
vigorous.  They  then  commonly  complain  of  an  acute 
deep-seated  pain  in  the  head,  extending  across  tbo 
forefaead  from  temple  to  temple  ^  of  which,  aud  a  sick- 
ness, they  alternately  complain  in  sbort  and  affecting 
exclamations  j  dosing  a  little  in  tfae  intervals,  breathi 
log  irregulariy,  and  sighing- mucfa  while  awake.  Some- 
times  their  sigfas,  for  the  space  of  a  few  minutes,  are 
incessant. 

As  tfae  disease  advances,  tfae  pul^e  becomes  nlowes 
and  irregular,  tfae  strokes  being  made  both  witfa  une* 
qual  force  and  in  unequal  times,  till  witfain  a  day  oc 
two  of  tfae  fatal  termination  of  tfae  disorder,  wfaen  it 
becomes  exceeding  quick  ;  the  breathing  being  at  tlie 
same  time  deep,  irregular,  and  laborious.  After  tfae 
first  attack,  whicfa  is  ofleo  attended  with  feverisfa  heats, 
especially  towfu^  eveniug,  the  heat  of  the  body  is  for 
tbe  most  part  temperate,  till  at  last  it  keeps  pace  with 
tbe  increasing  quickness  of-  the  pulse.  The  head  and 
prxcordia  are  always  hot  from  the  first  attack.  Tha 
sleeps  are  short  and  uisturbed,  sometimes  interrupted  bjt 
watchfulneits ;  besides  which  tfaera  are  startings. 

In  tfae  fir:it  stage  of  tfae  disease  there  seems  to  be  a . 
peculiar  sensibility  of  tfae  eyes,  as  appears  from  tfae  in^ 
tolerance  of  light.  But  in  tfae  progress  of  the  dis^  ■ 
ease  a  very  opposite  state  occars :  The  pupil  is  re- 
markably dilated,  and  cannot  bO'  made  to  contract  b)t 
the  action  even  of  strong  light ;  such,  fur  example,  as 
by  bringing  a  candle  very  near  to  it.  In  many  cases 
there  is  reason  to  believe  tfaat  total  blindness  occurs  : 
Often  also  tbe  pupil  of  one^  eye  is  more  dilated  than 
that  of  another,  and  the  power  of  moving  the  eyes  i^ 
also  morbidly  a&cted.  Those  cfaildrra,  wfao  were  ncT 
ver  ofaserred  to  squint  before,  often  faecooie.  affected 
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yriA  a  nrf  gnat  ^grt«  of  stnbUmiu.  Tbe  patienu 
an  unwilling  to  be  disturbed  for  any  purpose,  and  can 
bear  no  posture  bat  that  of  lying  borizontally.  One 
or  both  handa  are  moat  ownnionly  about  tbeir  heads. 
The  uriiM  and  stools  come  away  imnsibly.  At  length 
the  eyelids  become  paralytic,  great  beat  accompanied 
'ttithnnat  overspreads  uie  whole  body,  nspiratiMi  is 
rendered  totally  suspirioos,  the  pulse  increases  in  its 
trendiling  undulatioba  beyond  the  possibility  of  count- 
ing, tilt  the  Tital  motions  entirely  cease )  and  sometimes 

•  convulaioDS  conclude  the  scene* 

Many  of  the  syroptonos  above  enumerated  are  so  com- 
mon to  worm  cases,  teething,  and  odier  irritatiag  causes, 
tint  it  is  difficalt  to  fix  upon  any  whidi  particularly 
chanu^erize  diis  disease  at  its  CMnmencement.  The 
most  peculiar  seem  to  be  the  pains  in  the  limbs,  with 
sii^nesB  and  incessant  headach ;  which, -Aot^  frequent 
in  other  diseases  of  children,  are  neitlwr  so  nnifonnly 
nor  BO  CMStandy  attendant  as  in -this.   Another  rar- 

•  cuBstance  observed  to  be  fiuniliar,  if  oot  -pecaUar  to 
>  this  distemper,  is,  tint  the  patients  are  not  mly  ccntive, 

bat  it  is  likewise  with  the  greatest  £ftcntty  that  stods 
can-  be  procnred.  These  are  generally  of  a  very  dark 
neenish  colour  with  an  oiliness  or  a  glaMy  bile,  rather 
■uan  the  slime-'which  accmnpames  worms)  and  they 
are,  for  the-most  part,  extremdy  offensive.  No  positive 

•  conclasim  can  be  drawn  from  the  appearance  of  the 
'  nrine  }  it  being  various^  in  diffiereftt  sijtjects,  both  in  its 
'  cdlour  and  contents,  according  to  the  quantity  of  liquor 
-  tibey  drank,  and  the  time  between  the  discharges  of  the 

nrme.  From  their  unwUIingness  to  be  moved,  they 
often  Rtain  Aeir"water  xa -  15  hoora,  and  some- 
times loB^.  In  com^aints  arising  from  woms,  and 
in  dentiUeOr  convulsions  '*aze  more  frequent  than  in 

!  this  disorder.  « C^dren  ■object  to  fits  are  sometinm 
seized-  with  them  ■  a  fbw  days  befbre  diey  die*  Some- 
times these  cratinHe  24  honn  incessantly,  and  till  they 

'  expiie. 

Cause*.    The  causes  of  internal  hydrocephalus  are 
very  much  nnknown.   Some  suppose  it  to  proceed  from 
'  a  mptare  of  some  of  the  lymphatic  vessels  of  the  brain. 

•  Bnt  this  si^positioo  is  so  frir  from  heine  confirmed  by 
any  uatomical  observation,  that  even  the  existence  of 
soch  vessels  in  the  brain  is-  ni^  clearly  demonstrated. 
That  Iym]diatic8,  however,  do  exist  in  the  brain,  cannot 
he  donbted ;  and  one  dTthe  most  pnrfiable  causes  j^vii^ 

-rise  to  an  aceomnlation  of  water  in  the  hna  k  a  dimt- 
nisbed  action  of  these.  Here,  however,  as  wdl  as  in 
other  places,  acconmlatioa  m^  also  be  ue  CMtseqaenee 
of  aoffmented  effusion ;  and  in  this  way,  an  inflamma- 
tory  disposition,  as  some  have  supposed,  may  give  rise 

'  to  the  aSection.  But  from  whatever  cause  an  accumu- 
lation of  water  in  the  ventricles  of  the  brain  be  prodo- 
oed,  there  can  he  no  doubt  that  from  this  the  {nincipal 
symptoms  of  the  disease,  arise,  and  that  a  cure  is  to  be 
accomplished  only  by  the  removal  of  it  It  is,  however, 
probable,  that  the  symptoms  are  somewhat  varied  by  the 
posUion  of  the  water,  and  that  the  affecUon  of  vision  in 

'^Mrticnlar  is  often  tbe  consequence  some  mtffbid  state 
abont  the  tkalami nervorum  tq/tuommj  at  least,  in  many 
cases,  large  colleGtions  of  water  in  the  ventrides  have 
ocenned,  wiAont  eithw  strahiamns,  iafaderanoe  of  light, 
or  dilatation  of  tbe  pupil.  And  in  cases  where  these 
qrmptoms  have  taken  piece  to  a  remariuhle  demo, 
^hile  ufon  dissection  amr  death  hot  a  very  small  col- 


lection of  water  was  found  inthe  mtrsdes,  ithasbeea  ^g^Ujki 
observed,  that  a  pecnkar  tumid  appeannoe  was  dis-^— v ' 
covered  about  the  c^c  nervea,  which  upn  examina- 
tion was  found  to  arise  from  water  in  the  celloUr  tek- 
tam.  This  may  have  given  comipiessloB  podncing  a 
Mate  of  insensibili^  \  Irat  it  may  have  been  preceded, 
or  it  may  even  have  ori^nated  Snm  some  inflammatory 
aflwotioii  of  these  parts,  producing  the  intoleranoe  el 
light. 

■  Prognons  and  Cure.  Till  very  lately  this  disorder 
'  Was  reckoned  totally  meorable ;  but  of  late  it  has  been 
-alleged,  that  mercary,  if  applied  in  tittie,  will  remove 
every  symptom.  This  rnnedy  was  first  suggested  by 
Dr  Dobsoo  of  Liverpool,  and  afterwards  employed 
porently  with  success  b^  Dr  Fercival,  Dr  Uskic,  and 
others.  Bnt  the  practice  has  by  no  means  been  foond 
to  be  generally  successful.  In  a  great  majority  of  in- 
stances, after  mercury  has  had  the  fairest  trial,  the 
disorder  has  proved  fiital.  And  it  is  a  very  mnarkahle 
cirenmstance,  that  in  tins  disease,  aftw  great  qoantities 
of  mercury  have  been  nsed  both  externally  wd  inteiw 
nally,  it  rarely  affects  the  mouth.  But  even  in  cases 
where  salivation  has  been  induced,  a  fatal  cwclusioa 
has  yet  ensued. 

Of  late  the  digitalis  pnipurea  has  been  thought,  in 
some  cases  of  hydrocephalus,  as  well  as  in  other  obsti- 
nate dropsies,  to  be  employed  with  benefit.  But  this 
also,  in  the  hands  of  moat  practitioners,  has  very  gene- 
rally failed.  Feriiaps  there  is  no  remedy  from  which 
benefit  has  mcoe  ixcqnently  been  observed  than  frua 
blisters.  But  we  may  cononde  witli  observing,  that 
the  cure  of  the  apoplexia  hydroe^udica  still  remains 
to  he  discovered. 

Sp.  IV.  AroPLEXT  Jrom  AtraHUa^ 

Apoplexia  atimlaliaris,  Sauv,  sp.  12.  Pnjw^igen 
sp.  6. 

Tlijs  takes  place  in  the  last  stiwe  of  die  diffnsini  of 
bile  through  the  system,  i.  e.  of  the  black  jaundice  { 
and  in  some  cases  the  brain  has  been  found  quite 
tinged  brown.  It  cannot  be  thought  to  admit  of  any 
cure. 

Sp.  V.  Apoplezt  Jrom  Extern^  Vhknee. 

Apoplexia  traomniica,  Sauv,  ip.  & 
Canis  tranmattcns,  Smiv,  sp*  5. 

The  treatment  of  this  disease,  as  it  arises  from  some 
external  injury,  properly  &lls  under  the  article  SuR- 
GSRT. 

Sp.  VI.  Apoplexy  fnm  Poisons, 

Apoplexia  temulenta,  Sauv,  sp.  3. 
Cans  h  narcotieis,  Sauv,  sp.  14. 
Ijethai^nu  b  narcotieis,  Sauv,  sp.  3, 
Cams  b  plumbagine,  Sauv.  sp.  10, 
Apo^exia  roephitica,  Sauv.  sp.  14* 
Asphyxia  A  mej^tic^,  Sauv.  sp.  9. 
As^yxia  4  musto,  Statv,  sp.  3. 
Catakpsis  h  fumo,  Sauv.  sp.  3. 
Asphyxia.4  fumis,  Sauv.  sp.  2. 
Asphyxia  ft  caibone,  Sauv.  sp.  16. 
Asphyxia  foricariomm,  Sauv.  sf.  II. 
A^yxia  rideratonnn,  Sauv.  sp.  lo. 
Carus  ab  insolatieBe,  Sauv.  sp.  12. 
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Cam  &  frigere,  Sauv.  sf.  rj. 
Letha^a  &  frigore,  Sauv,  sp.  6. 
Aa^yxia  c«iigeiatorum,  iSii»v.  ap.  5. 


375 


The  pMMiia  which  hring  ott  aa  ap(q^y  when  take* 
iatemaUy  aay^  he  either  «  the  stjianlanl  or  sedative 
kuad,  a*  spirituem  liqaon,  ^iw>,  uid  thewmvindant 
kiads  (tf  vegetable  poiaiwi.  The  vi^oon  af  nMrcaryf 
m  of  lead,  in  great  qoapti^  will  aooMtinM  pndnoe  a 
nmibr  effect  \  thoi^  coauMNily  they  prodiwe  rather 
a  paralyus,  and  operate  ilowly.  The  vapours  of  char- 
coal, or  fixed  air,  in  any  f<Hni,  breathed  in  great  quan- 
tity, also  produce  an  apo^exy.or  a  state  very  nnular  to 
it }  and  even  cold  itseUT  produces  a  &tal  sleep,  though 
without  the  apoplectic  stertor.  To  enumerate  all  de 
dil^«nt  ^nptoms  which  affect  the  unhappy  persmis 
iriw  havB  swallowed  iqHun,  or  any  of  the  stronger  ve- 
getable narooticsi  is  in^ossible,  as  they  are  scarcely  to 
be  fbond  the  same  in  any  two  patients.  The  state  in- 
duced by  them  seems  to  differ  smewhat  firom  of  a 
true  apoplexy ;  as  it  is  eooHMnly  Attended  with  cMvul- 
aions,  but  has  the  paiticulw  disbnguidiing  sign  of  apo- 
plexy, namely,  a  very  difficult  breathing  or  snorting, 
more  or  less  violoit  according  to  the  quantity  of  poisoi- 
Ms  matter  swallowed. 

Of  the  poisonous  effects  of  fixed  air,  Dr  Percival 
gives  the  mlowin^  aocoant.  "  All  these  uoxiooa  va- 
pours, whether  arising  from  burning  charcoal,  the  fer- 
nsenttng  gn^pe,  the  Grotti  di  Cani,  w  the  caven  of 
Fynnmt,  ofente  neaxly  in  the  same  manner.  When 
accumulated  and  confined,  their  ^fects  are  often  in- 
stantaneous :  they  immediately  destroy  the  action  of  the 
brain  and  wnes,  and  in  a  ■noicnt  ancet  the  vital  mo- 
tions. When  mere  diffused,  their  effects  an  slower, 
hat  etill  endentty  maik  out  a  direct  aiectiui  ef  the 
nervous  system. 

**  Those  who  are  exposed  to  the  vapoun  of  the  fo- 
menting gr^,  are  as  instantly  destroyed  as  they 
would  be  by  the  strongest  eleetrical  shook.  A  state  of 
insensibility  is  the  immediate  effect  upon  those  animals 
which  are  thrust  into  the  Grotti  di  Cani,  or  the  ca- 
vern of  Pyimont :  the  animd  is  deprived  oi  motion, 
lies  as  if  dead ;  and  if  not  qniddy  returned  into  the 
fresh  air,  is  irrecoverable.  And  if  we  attend  to  the 
histories  of  those  who  have  snfiereid  from  the  vapours 
<^  bnmtng  clwroeal,  we  shall  in  like  mamer  find,  that 
dm  hnia  nad  movi^  powers  an  the  parts  primarily 
afieeted. 

**  A  eook  wim  had  been  aeoastoased  to  make  use  of 
lig^ited  charcoal  more  than  his  business  required,  and 
to  stand  with  his  head  over  these  fires,  coa^ilaincd  for 
a  year  of  very  acute  pain  in  the  head  ;  and  after  this 
was  seized  with  a  paralytic  affection  of  the  lower  limbs, . 
and  a  slow 'fever* 

**  A  person  was  left  reading  in  bed  with  a  pan  of 
charcoal  in  a  corner  of  the  room.  On  being  visited 
early  the  next  mominc,  he  was  finmd  vnth  his  eyes 
•hut,  hts  book  open  aim  laid  on  one  side,  his  candle  • 
extinguished,  and  to  abearance  lik*  one  in  a  deep 
sleep.  Stimulalits  aad  capping-glasses  gavener^ef: 
but  be  mu  soon  recovered  by  (m  fine  access  of  firesh 
air. 

**  Four  prisoners,  in  Cfder  to  amkc  their  cac^^  at- 
tempted to  destroy  the  iroa-'wavk  of  their  wiadofre,  by 
^  meau  of  bnDung  cbnrcoaL   Ai  tooa  as  they  am* 


menced  tbeir  operation,  the  fumes  of  the  cbarceal  be-  Agotkm. 
iog  confined  by  the  closeness  of  the  prison,  cme  of  them  ^  ~ 
Was  struck  dotd  j  another  was  ibund  pale,  speechless, 
and  without  motion  i  afterwards  he  spdte  incoherently, 
was  seaed  wUh  a  fever,  and  died..  The  oUier  two 
weie  with  great  difficulty  recovoed. 

'*  Two  h^  went  to  warm  themselves  in  a  st«(ve  heated 
with  charcoal.  In  the  aiorning  they  wen  fimnd  desti- 
titte  of  sense  and  motion,  mth  countenances  as  composed 
as  u  a  phdd  sleep.  Then  wen  book  remains  of 
pulse,  but  they  died  iu  a  short  time- 

**  A  fisherman  deposited  a  large  quantity  of  char- 
coal in  a  deep  cellar.    Some  time  afterwards  his  son,  a 
healtby  strong  man,  went  down  into  the  cellar  with  a 
pan  of  burning  charcoal  and  a  light  in  his  hand.  He 
had  scarody  descended  to  the  bottom,  when  his  candle 
wont  out.   He  returned,  lighted  bis  candle,  and  again  - 
descended.    Soon  after,  he  called  aloud  for  assistance. 
His  mother,  brother,  aad  a  sorvaat,  hasted  to  give  him 
relief}  bat  none  of  tfacmretonwd.   Two  aOers  of  the 
viUsM  sbnicd  the  same  fete.   It  was  then  determined  ' 
to  traow  luge  quantities  of  wiUer  into  the  cellar.* 
aad  after  two  or  three  days  they  had  access  to  the  . 
dead  bodies. 

Cflelias  Aurelianns  says,  that  those  who  an  inju-  - 
red  by  the  fumes  of  charcoal  become  cataleptic.  And 
H^man  enumerates  a  train  of  symptoms,  which  in  no 
respect  conrespoad  with  his  idea  of  sufibcation.  Hiese 
who  suffer  from  the  ffames  of  bnrnii^  ehanoal,  s^  he, 
have  seven  pains  in  the  head,  gnat  debility,  faiatncm,  . 
Mopor,  aad  tethany. 

**  It  i^ears  mm  the  above  histories  and  obaerva- 
timu,  that  these  v^ears  exert  their  noxieus  effects  on 
the  bram  and  nerves.  Sometimes  they  occasioa  sud- 
den deadi:  nt  other  tintes,  the  various  symptoms  of  a 
defaalitated  nervous  system,  accwding  as  the  poisoa  is 
mon  or  less  concentrated.  The  olfectory  nerves  an 
first  and  principally  affected,  and  the  brain  and  ner- 
vous system  by  sympathy  or  consent  of  parts.  It  is 
well  known,  that  there  is  a  strong  and  ready  consent 
between  the  ol&ctory  nerves  and  many  other  p^rts  of 
^le  nervous  system.  The  effluvia  of  flowers  and  per- 
fumes, in  delicate  or  irritaUe  habits,  produce  a  train, 
of  symptoms,  which,  thongh  transient,  aK<analogoas  - 
to  those  winch  an  produced  by  the  vapoun  of  chai> 
coal )  viz.  vertigo^  sickness,  fiiintness,  and  sometimes  a 
total  insensibility.  The  Cnnale  malefitctor,  whom  Hr 
Mead  inecahttcd  by  pnttmg  inl«  the  aoatiils  dossib  «f  - 
eotton  impiv^natea  with  vaiioloua  miUter,VBS  imme- 
diately on- the  itttnductimi,  afficted  widi  aa  excncia* 
ting  hradsfh,  and  had  a  constant  fever  till  after  the 
eruption. 

"  The  vapoun'  of  butntng  charcoalj-and  odier  poi- 
sonous effluvia,  frequently  produce  their  prejudicial,  and 
even  fatal  efeots,  without  beit^  etther  tmenuve  to  the 
smell  or  ofquesnve  to  the  lungs<  •  It  is  a  matter  of  im- 
portanocj  thenfere,>tliat  the  eommen  opininn  sfaonld  he 
mora  agreeaUe  to  truth }  for  iriwn  saffbcstiai  is 
posed  to  he  the  efleet,  then  wiH  be  little  mpptdtemma 
of  danger,sa  k^  aa.ihehnast kce|«fres frsmfafai 


It  mi^  he  wdl  to  wiemhaT,  that  dw  poisda 
self  SB  distinct  ftmn^Chttt  gross  matter  whsdi  isabnstva 
to  the  smdt ;  and  ^that  this  is  finequeatl|r  m  ite  nmat 
aotan HatciAMi vadistiDgviiked by ths leaie.  Wen 

the 
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Comjta.  tlio  follovkltig  cautions  generally  attended  to,  they 
*""v  '  '  might  in  sonte  instance:}  be  the  happy  means  of  preser^ 
viog  life.  Never  to  be  confined  with  bDrning  charcoal 
in  a  small  room,  or  where  there  is  not  ft  free  dranght 
of  air  by  a  chimney  or  some  other  way.  Never  to 
venture  into  any  place  in  which  air  hasi  been  long  pent 
■tip,  or  which  from  other  circumstances  on^ht  to  be 
suspected  j  unless  sucli  suspected  place  be  either  pro- 
viously  well  ventilated,  or  put  to  the  test  of  tbe  light- 
•rd  candle :  for  it  is  a  singular  and  well-known  tact, 
that  the  life  of  flame  is  in  some  circtunstances  sooner 
4tffccted  and  niOTC  expeditiously  extinguished  by  noxi- 
ous vapours  than  animal-life  }  a  proof  of  which  I  re- 
member to  have  received  from  a  very  intelli^nt  cler- 
gyman, who  was  present  at  a  musicaf  entertainment  in 
the  theatre  at  Oxford.  The  theatre  was  crowded  j  and 
during  the  entertainment  the  candln  were  observed  to 
burn  dim,  and  some  of  them  went  out.  The  andienoe 
complained  only  of  faintness  and  languor  j  but  had  the 
*  animal  effluvia  been  still  further  accumulated  or  longer 
confined,  they  would  have  been  extinguished  as  well  as 
the  candles. 

"  The  roost  obviousi  effectual,  and  expeditious  means 
of  relief  to  those  who  have  unhappily  sufiered  from 
this,  cause,  are  such  as  will  dislodge  and  wash  away  tbe 
poisw,  restore  the  energy  of  tbe  brain  and  nerves,  and 
renew  tbe  vital  motions.  I<et  the  patient  therefore  be 
immediately  carried  into  tbe  open  air,  and  let  the  air 
be  fanned  backwards  and  fbrwuds  to  assist  its  action  } 
let  cold  water  be  thrown  en  the  face  j  let  tbe  bee, 
mouth,  and  nostrils,  be  repeatedly  washed }  and  as  soon 
as  practicable,  get  the  patient  to  drink  some  cold  wa- 
ter. But  if  the  case  be  too  far  gone  to  be  thus  relie- 
ved, let  a  healthy  person  breathe  into  the  moutli  of 
•tbe  patient ;  and  gently  force  air  into  the  mouth,  throat, 

■  and  nostrils.  Frictions,  cupping,  bleeding,  and  blisters, 
-are  likewise  indicated.  And  if,  after  the  instant  danger 
is  removed,  a  fever  be  excited,  tbe  method,  of  cure  must 

■  be  adapted  to  the  nature  and  prevailing  symptoms  of 
•the  fever.** 

With  regard  to  the  poison  of  opium,  Dr  Mead  re- 
■commends  tbe  following  method  of  cure.  Besides  eva- 
cnations  by  vomiting,  bleeding,  and  blisteraig,  add 
medicines  and  lixivial  salts  are  proper.  These  contract 
the  relaxed  fibres,  and  bytheir  diuretic  force  make  a 
depletion  of  the  vessels.  Dr  Mead  sa^s  he  has  ^ven 
repeated  doses  of  a  mixture  of  salt  oi  wormwood  and 
juice  of  lemons,  with  exU-aordinary  success.  But  no- 
thing perhaps  is  of  greater  consequence,  than  to  use 
■proper  means  for  the  prevention  of  sleep,  by  rousing 
and  stirring  tbe  patient,  and  by  forcing  him  to  walk 
about  i  fur  tf  he  be  once  permitted  to  fall  into  a  sound 
sleep,  it  will  be  found  altogether  impossible  to  awake 
liim. 

Of  a  kind  somewhat  akin  to  the  poison  of  opium 
seiema  to  be  that  of  lanrel>water,  a  simple  water  disdll- 
ed;  lirom  the  leaves  of  the  laoro-censos  or  common 
.  laurel.  Hie  bad  effects  of  this  wen  particnlariy  ob- 
-served  in  Ireland,  where  it  had  been  customary  to  nux 
it  with  brandy  for  the  sake  of  the  flavour }  and  thus 
two  women  were  suddenly  lulled  by  it.  This  gave  oc- 
-casion  to  some  experiments  upon  dogs,  in  order  to  as- 
certain the  malignant  qualities  of  the  water  in  question  j 
and  tbe  event  was  -  as  follows :  All  the  dogs  fell  imme- 
diately into  totterings  and  convulsions  (U  the  limbs, 
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which  were  soon  followed  by  a  total  paralysis,  so  Uiat  Apqdevia. 
no  motiofc  could  be  excited  even  by  pricking  or  cutting  V  t  * 
them.  No  inflammation  was  found  upon  dissection,  in 
any  of  the  internal  membranes.  The  most  remarkable 
thing  was  a  great  fulness  and  distention  of  tbe  veins,  in 
which  the  blood  was  so  fluid,  that  even  the  lymph  iii 
its  vessels  was  generally  found  tinged  vritb  red.  Tbe 
same  effects  were  produced  by  tbe  water  injected  into 
the  intestines  by  way  of  clyster. 

To  make  the  experiment  more  fully,  £>r  Nicholls 
prepared  some  of  this  water  so  strong,  that  about  a 
dram  of  heavy  essential  oil  remained  at  the  bottom 
of  three  pints  of  it,  which  b^  frequent  shaking  was 
again  quite  incorporated  with  it.  So  virulent  was  this 
water,  that  two  ounces  of  it  killed  a  middle-sized  dog 
in  less  than  half  a  minute,  even  while  it  was  passing 
down  his  throat.  The  poison  appeared  to  reside  entire- 
ly  in  the  above-mentioned  essential  oil,  which  conies 
over  by  disdllation,  not  only  irom  tbe  leaves  of  laurel, 
bat  from  some  other  vegetables  i  for  ten  dn^  of  a  red 
oil  distilled  from  bitter  almonds,  when  mixed  with  half 
an  ounce  of  water,  and  given  to  a  dog,  killed  him  in 
less  than  half  an  hour. 

Volatile  alkalies  are  found  to  be  an  antidote  to  this 
poison  J  of  which  Dr  Mead  gives  the  following  in- 
stance. About  ah  ounce  of  strong  laurel-water  was 
given  to  a  small  do^.  He  felf  immediately  into  tbe 
nmt  violent  convulsions,  which  were  soon  followed  by 
a  total  loss  of  his  limbs.  When  he  -seemed  to  be 
expiring,  a  phial  of  good  spirit  of  sal  ammoniac  was 
held  to  his  nose,  and  a  small  quantity  of  the  same 
forced  down  his  throat :  be  instantly  felt  its  virtue ;  and 
by  continuing  the  use  of  it  for  some  time,  he  by  degrees 
recovered  the  motion  of  bis  legs  j  and  in  two  hours 
walked  about  with  tolerable  Mrength,  and  was  aSter- 
wards  quite  well. 

With  regard  to  the  pernicious  effects  of  cold,  there 
is  no  other  way  of  counteracting  them  but  by  the  ap«- 
plication  of  external  beat.  We  are  apt  to  imagine, 
that  the  swallowing  considerable  quantities  of  ardent 
spirits  may  be  a  means  of  making  us  resist  tbe  cold; 
and  |veventing  the  bad  effects  of  it  from  arising  to 
such  a  faeif^t  as  to  destn^  life  i  hat  these  do  wrt  ap- 
pear to  be  in  the  least  possessed  of  any  such  virtne 
in  those  countries  liable  to  great  excesses  of  cM.  The 
cinchona,  by  strengthening  tbe  solids,  as  well  as  increas- 
ing the  motion  of  the  fluids,  is  found  to  answer  better 
than  any  other  thing  as  a  preservative  :  but  when  the 
pernicious  effecta  have  already  begun  to  discover  them- 
selves, '  notliing  but  increasing  by  some  means  or  other 
the  beat  of  the  body  can  possibly  be  depended  upon  l ' 
and  even  this  must  be  attempted  with  great  care }  for 
as,  in  such  cases,  there  is  generally  a  tendency  to 
mortification  in  some  of  the  extremities,  the  sudden  ap 
pliciuion  of  heat  will  certainly  increase  this  tendeticy 
to  such  a  degree  as  to,  destroy  the  parts.  But  for  tat 
external  treatment  of  such  mortifications,  see  the  article 

SURGERT. 

Sp.  VU.  AroPLEXT  from  Pmaom  of  tht.MwiL  sti 

Cams  a  pathematc,  &niv.  sp.  ii. 
Aspbyxia  &  pathematc,  Sauv.  sp.  7. 
Kcstasis  catoche,  Sauv.  sp.  i. 
Kcstasis  resolota,  Sauv.  sp.  2. 

GA^o^exies 


ractlce. 


3« 


Apoplexies  from  violent  passions  may  be  either  sati* 
'guioeous  or  serous,  tboa^  more  commonly  of  tlie  for- 
mer tbao  the  latter  species.  The  trcfttment  is  the  same 
ia  either  case.  Or  they  may  partake' of  the  nature  of 
catalepsy  i  in  which  cue  the  method  of  treatment  is  the 
same  with  that  of  the  genaioe  catalepsy. 


MEDICINE. 

Sp.  II.  HEiiin-EGiA,  or  Palsy  o/one  siSeoJihe  Body.  .''■"^y"';. 
Hemiplegia,  &nrtf.  gen.  170.  Lin.  108.  I^<fgf.  228.  ^^1 


Sp.  VIII.  The  Catakptk  AporuiXT. 

Catalepsis,  Sauv.  gen.  1 76.    Lin.  1 29-    Tog.  330. 
Sag.  gen.  aSl.    Boerh.  IO36.    Juntk.  4^, 

Dr.Cullen  says  he  has  never  seen  the  cata)(:p<iy  ex- 
cept when  counterieitcd ;  and  ia  of  opinion  that  many 
of  those  cases  related  by  othcv  antbors  have  al^o  been 
counterfeited.  It  ia  said  to  come  on  suddenlvi  being 
only  preceded  by  some  languor  of  body  and  mind ; 
and  to  return  by  paroxysms.  The  patients  are  said,  to 
be  for  some  minutes,  sometimes  (though  rarely)  for 
some  hours,  deprived  of  their  senses,  and  all  power  of 
voluntary  motions ;  but  constantly  retaining  the  posi- 
tion in  which  they  were  fir^t  sclicd,  whether  lying  or 
sitting ;  and  if  the  limbs  be  put  into  any  otlu-r  pos- 
ture during  the  fit,  they  wit)  keep  the  posture  in 
which  they  are  placed.  >Vhen  they  recover  from  the 
paroxysm,  they  remember  nothing  of  what  passed  du- 
ring the  time  of  it,  but  are  like  persons  awaked  out 
of  steep. — Concerning  the  cure  of  this  disorder  we  find 
nothing  that  can  be  depended  upon  among  medical 
writers. 

Sp.  IX.  Apoflcxt  from  Siiffvcatiw, 

As^yxia  snspeiuoram,  Sauv.  qi.  4. 
Asphyxia  unmersgmm,  Sauv.  sp.  1. 

This  is  the  kind  of  apoplexy  which  takes  ^ce  in 
those  who  are  hanged  or  drowned.  For  the  treatment 
of  those  persons,  see  the  articles  Drowkikg  and  Hakg- 

IXG. 

Besides  the  species  tfbove  mentioned,  the  apoplexy 
is  a  symptom  in  many  other  distempers,  such  as  fevers 
both  continued  and  intermitting,  exanthemata,  hysteria, 
epilepsy,  gout,  worms,  isdiuria,  and  scurvy. 


L^"'  108. 

Sag.  gen.  276. 
Plemif^gia  ex  apoplexia,  Sauv,  ip.  7. 
Hemiplegia  spasmodica,  Sauv.  ip.  2. 
Hemiplegia  serosa,  Sauv.  sp.  10. 

Sp.  III.  Paraplegia,  or  Palsy  of  one  half  of  the 
Body  taken  trahsvetrtefy, 

Paraplcxia,  Sativ.  gen.  171.    Sag.  gen,  277. 
Paraplegia,  Lin.  102.    f'^og.  227. 
'   Paraplexia  sanguinea,  Sauv.  sp.  3, 
Paraplexia  d  sjuna  bifida,  Sauv.  sp.  3. 
Paraplexia  iheumatica,  Sauv.  sp.  i. 

Description.  The  palsy  under  all  the  difierent  forms 
here  mentioned  as  particular  species,  shows  itself  by  a 
sudden  Iohs  of  tone  and  vital  power  iu  a  certain  part  of 
the  body.  In  the  slighter  degrees  of  the  diitease,  it  only 
all'cctd  a  particular  muscle,  as  the  sjdiincter  of  the  bbus 
or  bladder,  thus  occasioning  an  inv^untary  diachar;ge 
of  excrementsor  aS  urine }  of  the  muscles  1^  the  tongue, 
which  occasions,  stammering,  or  loss  of  speech  >  of  the 
muscles  of  the  larynxj  by  which  the  patient  becomes 
unable  to  swallow  solids,  and  sometimes  even  liquids 
also.— In  the  higher  degrees  of  the  disease,  the  paraly- 
tic affection  is  diffused  over  a  whole  limb,  as  the  foot, 
leg,  band,  or  arm  ;  and  sometimes  it  aHects  a  whole 
«idt:  of  the  body,  in  which  case  it  is  called  hemiplegia  ; 
and  sometimes,  which  is  the  most  violent  case,  it  affects 
all  the  parts  below  the  waist,  or  even  below  the  bead, 
though  this  last  be  exceedingly  rare.  In  these  violent 
cases,  the  speech  is  either  very  much  impeded,  or  to- 
tally lost.  Convulsions  often  take  place  in  the  sound 
side,  with  the  cynic  spasm  or  involoatary  laughter,  and 
other  distortuns  of  the  fiwe.  Sometime^  the  whole 
paralytic  part  of  tlie  body  becomes  livid,  or  even  mor- 
tifies before  the  patient*8  death and  sometimes  tlie  pa* 
ralytic  parts  gradually  decay  and  shrivel  up,  so  as  to  be- 
come much  less  than  before.    Whether  the  disease  be 


Gekus  XLIII.  paralysis. 

The  PALsr, 

Pairal^is,  Boerh.  1057. 
Hemiplegia,  Sauv.  gen.  170.   Lin.  103. 
Paraplexia,  Sauv.  gen.  171. 
Paraplegia,  Liu.  I02.     Vog.  227. 
Paralysis,  Sauv.  gen.  169.    Lin.  X04.    Vog,  226. 

Junck.  115. 
Atonia,  Lin.  1 20. 

Sp.  I.  The  Partial  PjlsT. 

Paralysis,  Sauv.  gen.  i6g.   Lin.  104. 

Junck,  115. 
Paralysis  plethorlca,  Sauv.  sp.  i> 
Paralysis  serosa,  Sauv.  sp.  12. 
Paralysis  nervea,  Sauv.  sp.  zi, 
Mutitas  vl  glossolysi,  Sauv.  sp.  i. 
Aphonia  paralytica,  Sauv.  sp.  8. 
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more  or  less  extended,  many  different  varieties  may  be 
observed  in  its  form.  Sometimes  there  occurs  a  total 
loss  of  sense  while  motion  is  entire  ;  i«  others  a  total 
Joss  of  motion  with  very  slight  or  even  no  affection  oX 
sense  \  and  in  some  cases,  while  a  total  loss  of  motion 
takes  place  in  one  side,  a  total  loss  of  sense  has  been  ob- 
served on  the  other.  This  depends  entirely  on  the  pax- 
ticular  nerves  01  branches  of  nerves  in  which  the  aSec- 
Vog,  22Q.  tioo  is  situated ;  loss  of  sense  depending  on  an  affectifio 
lof  the  subcntaaeous  nerves ;  and  loss  of  motion  on  an 
affection  of  tb«e  leading  to  die  moscles. 

Causes,  &c.  Pakies  most  commonly  supervene  upon 
4I1C  diSerent  species  of  coma,  especially  the  apoplexy. 
They  are  also  occasioned  by  uy  debilitating  power 
applied  to  the  body,  especially  by  excesses  in  vener}'. 
Sometimes  they  are  a  kind  of  crisis  to  other  distempers, 
AS  the  colic  of  Poictou,  and  the  apoplexy.  The  facmi- 
.plegia  especially  often  follows  the  last-mentioned  disease. 
Aged  peo^e,  and  those  who  are  by  any  other  means 
debilitated,  are  subject  to  palsy }  %\hich  wilt  sometimes 
also  affect  even  infants,  from  the  repulsion  of  exantbenub* 
ta  of  various  kinds.  Palsies  are  also  the  infallible  con- 
bctjaences  of  injuries  to  the  lai^  navts. 

3  B  Priignos(jt 


Fcg.  226., 


i«8 


Digitized  by 


Google 


MEDICINE. 


Prcgaoits.  Except  in  the  8li|^ter  cases  of  |iaUy,  we 
'  have  little  room  to  hope  for  a  cure ',  however,  death 
does  not  immediately  follow  even  the  most  severe  pa- 
ralytic afFectioQS.  In  hemiplegia  it  is  not  uncommon 
to  see  the  patients  live  several  years ;  aad  even  in 
the  paraplegia,  if  death  do  not  ensue  within  two  or 
three  weeks,  it  may  not  take  place  for  a  considerable 
time.  It  is  a  promising  sign  when  the  patient  feels  a 
slight  degree  of  painful  itchiness  in  the  affected  parts  j 
and  if  a  fever  should  arise,  it  bids  fair  to  cure  the  paU 
ty.  When  the  sense  of  feeling  remains,  there  is  much 
more  room  to  hope  for  a  cure  than  where  it  is  gone,  as 
well  as  the  power  of  motion.  But  when  we  observe 
the  flesh  to  waste,  and  the  skin  to  appear  withered 
and  dry,  we  may  look  upon  the  disease  to  be  incu- 
rable. Convaln<KU  supervening  on  a  palsy  are  a  &tal 
sign. 

Cure.  Many  remedies  have  been  recommended  in 
palsies :  but  it  must  be  confessed,  that,  except  in  the 
slighter  cases,  medicines  seldom  prove  effectual  j  and 
before  any  plan  of  cure  can  be  laid  down,  every  ciiv 
cDmstance  relative  to  the  patient^s  habit  of  body  and 
previous  state  of  health  sboutd  be  carefully  weighed, 
if  hemiplegia  or  paraplegia  should  come  on  after  an 
apoplexy,  attended  with  those  circumstances  which 
physicians  have  supposed  to  denote  a  viscid  state  of  the 
blood,  a  course  of  the  attenuant  gums,  with  fixed  al- 
kaline salts,  and  chalybeate  waters,  may  do  service ; 
to  which  it  will  be  jovper  to  add  frictions  with  the  vo- 
latile liniment  down  the  spine :  but  !n  habits  where  the 
blood  is  rather  inclined  to  the  watery  state,  it  will  be 
necessary  to  give  emetics  firom  time  to  time  }  to  apply 
blisters,  and  insert  issues. 

The  natnral  hot  baths  are  often  found  useful  in  pa- 
ralytic cases  i  and  where  the  patients  cannot  avail 
themselves  of  these,  an  artificial  bath  may  be  tried  by 
dissolving  salt  of  steel  in  water,  and  impregnating  the 
water  with  fixed  air.  Frictions  of  the  parts,  and 
scourging  them  with  nettles,  have  also  been  recom- 
mend^, and  may  do  service,  as  well  as  volatile  and 
stimulating  medicines  taken  inwardly.  And  it  is  pro- 
bably by  operating  in  this  manner,  that  the  use  of 
camphor,  or  a  mercurial  course  continued  fw  some 
length  of  time  to  sach  n  degree  as  gently  to  affect  the 
month,  have  been  found  productive  of  a  cure  in  obsti- 
nate cases  of  this  affection.  Of  late  years,  an  infusion 
of  the  arnica  montana  or  German  leopard's  bane,  has 
been  highly  extolled  in  the  cure  of  this  disease,  by  some 
foreign  writers  ;  hut  the  trials  made  with  it  in  Britain, 
particularly  at  Edinburgh,  have  been  by  no  means 
equally  successful  with  those  related  by  Dr  Collins,  who 
has  strongly  recommended  this  medicine  to  the  atten- 
tion of  the  public.  Another  remedy  has  of  late  been 
hi^ly  extc^ed  in  palsy,  the  rhus  toxicodendron  or 
pmson  oak.  It  has  been  emploved  with  some  success 
in  France  by  M.  Fresnoi ;  and  br  Aldersnn  of  Hull, 
in  a  late  disaertation  on  this  plant,  has  pnUished  several 
cases,  even  of  very  obstinate  palsy,  in  which  its  nse  was 
-attended  with  wonderful  success.  In  some  cases  also 
at  Edinburgh,  it  has  been  used  with  apparent  advan- 
tage, but  in  a  much  greater  number  without  any  be- 
nefit. 

In  certain  cases  of  palsy,  unexpected  cures  have  been 
accomplished  both  by  electricity  and  by  galvanism. 
Knt  in  a  considerable  majority  oi  instances^  palsy  firom 
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which  the  patient  has  not  what  may  be  called  a  natu- 
ral recovery,  will  he  found  incurable  by  any  remedies 
iriuch  have  hitherto  been  recommended. 

Sf.  IV.  Tbe'PAUT  from  Pomwu. 

Paralysis  metallariorum,  Sauv.  sp.  22. 
Hemiplegia  satumina,  Sauv,  sp.  14. 

This  kind  of  palsy  arises  most  frequently  from  lead 
taken  into  the  body,  and  is  a  consequence  of  the  co- 
lica  pictoimm,  under  iHiich  it  is  more  particularly 
treated. 


TREMOR,  or  Trembling. 

Tremor,  Sauv.  gen.  129.   Lin.  139. 
-S^ff.  136. 


Fog.  184. 


Tliis  by  Dr  Cullen  Is  reckoned  to  be  always  sympt^ 
matic  either  of  palsy,  asthenia,  or  convulsions }  and 
therefore  need  not  be  treated  of  by  itself. 

Okdxr  II.  ADYNAMIC 

Adynamia:,  Vog.  Class  VI. 
Defectivi,  Lin.  Class  VI.  Order  I. 
Leipopsychise,  Sauv.  Class  VI.    Order  IV.  Sag, 
Class  IX.  Order  IV. 


Genus  XLIV.  SYNCOPE. 
Faiktiko. 

Sjncope,  Sauv.  gen.  174.    Sag,  Veg,  274. 

Sag.  280.    Junck,  119. 
Leipothymia,  Sauv.  gen.  173.  Lin.  93.    V(^.  273. 

Sag.  279. 

Asphyxia,  Sauv,  gen.  175.  Lin.  95.  Vt^,  275. 
Sag.  281. 

Virium  lapsus  et  animi  deliquia,  Hoffin,  III.  267. 

Sp.  I.  Hie  Cardiac  SrycoPE. 

Syncope  plethorica,  Sauv.  sp.  5.  SentK.  Tr.  de  Ccenr, 
p.  540. 

Syncope  d  cardiogmo,  Sauv.  sp.  7.  Senac.  de  Cceur, 
414.    Morgagn.  de  Sed.  XXV.  2.  3.  10. 

Syncope  ft  polypo,  Sauv.  sp.  8.   Settac.  p.  471. 

Syncope  ab  hydrochardia,  Sauv.  sp.  1 2.  Senac.  533. 
Sckreiber  Almag.  L.  III.  f  196. 

Syncope  Lanzonif  Smv.  sp.  18.  Latmon.  Op.  II. 
p.  462. 

As^iyxia  Valsalviana,  Sauv.  sp^  13^ 

Sp.  II,  Occaaonal  Srscors, 

Leipothymia  It  pathemate,  Sauv.  sp.  x.  Scam.  p.  544. 
Syncope  pathetica,  Suvv.  sp.  21. 
Asphyxia  a  pathemate,  Sauv.  sp.  7. 
Syncope  lib  autipathia,  Sauv.  sp.  9.  Senac.  p.  544. 
Synco]:f  a  veneno,  Sauv.  sp.  10.    Senac,  p.  546. 
Sjncope  :di  apostcmatis,  Souv.  sp.  11.  ScfUK.p.  544, 
Syncope  'X  spbaceto,  Sauv.  sp.  14.    Senac,  p.  553. 
Syncope  »b  inanitione,  Sauv.  sp.  I.   Senac.  p.  53ti> 
Syncope  d  pblebotomia,  Sauv,  sp.  4. 
Syncope  i  dolorc,  Sauv,  sp,  2.   Senac.  sp.  583. 
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Asphyxia  tranmatlcn,  Sauv,  cji,  14.' 
Aspbyxia  neophytorum,  Sauv.  sp.  17. 


Description.  A  syncope  begins  irith  a  remarkable 
Anxiety  about  the  heart  \  afler  which  follows  a  sudden 
extinction,  as  it  were,  not  only  of  the  animal  powera 
and  actions,  but  also  of  the  vital  powei^,  so  that  the 
patients  are  deprived  of  pulse,  sensr,  ant!  motion,  all 
at  once.  In  thnse  cases  wliich  phy3iciatts  have  dii^tin* 
guislied  by  tite  name  of  Icipothymia^  the  patient  does 
not  entirely  lose  his  senses,  but  turns  cold  and  pale  j 
and  the  pulse  continues  to  beat,  though  weakly ;  the 
hcdi-t  also  seems  to  tremble  rather  than  beat  j  and  the 
respiration  is  just  perceptible.  Bnt  in  the  true  syn- 
cope or  full  asphyxia,  not  the  smallest  sign  of  life  can 
hi!  perceived ;  the  face  has  a  deatli-like  paleness,  the 
extremities  are  cold,  the  eyes  shot,  or  at  least  tronbled } 
the  moulh  sometimes  shut,  and  sometimes  gaping  wide 
open  ;  the  tirabs  flaccid,  and  the  strength  quite  gone  ; 
as  soon  as  they  begin  to  recover,  they  fetch  deep  and 
heavy  sighs. 

CatiseSf  &c.  Fainting  is  occasioned  most  commonly 
by  profuse  evacuations,  especially  of  blood  but  it  may 
happen  also  from  violent  passions  of  the  mind,  from 
surfeits,  excessive  pain,  &c.  People  of  delicate  con- 
stitutions are  very  subject  to  it  from  slight  causes;  and 
sometimes  it  wilt  arise  from  affections  of  the  heart  and 
large  vessels  not  easy  to  be  understood.  Fainting  is  al- 
so a  Ryinptom  of  many  disorders,  especially  of  that  fatal 
one  called  a  polijptis  of  the  hearty  of  the  pUgne,  and 
many  putrid  diseased. 

P/vgnosis.  When  fiiinting  happens  in  the  beginning 
of  any  acute  distemper,  it  ts  by  no  means  a  good 
imten ;  but  when  it  takes  place  in  the  increase  or  at  the 
height  of  the  disease,  the  danger  is  somewhat  leas  }  hot 
in  general,  when  fainting  comes  on  mtbont  any  evi- 
dent cause,  it  is  to  be  dreaded.  In  violent  hicmor- 
rhagies  it  is  favourable  *,  as  the  bleeding  vessels  thus 
have  time  to  contract  and  recover  themselves,  and  by 
thi:«  means  the  patient  may  escape. 

Care.  When  persons  of  a  full  habit  faint  through 
excess  of  passion,  they  ought  to  be  blooded  without  de- 
lay, and  should  drink  vinegar  or  lemon  juice  diluted 
wiUi  water }  and,  after  the  bowels  arc  emptied  by  a 
clyster,  take  a  paregoric  draught,  and  go  to  bed. 

The  passion  of  anger,  in  a  peculiar  manner,  afllacts 
the  biliary  secretion,  causes  an  oppression  at  the  sto* 
mach,  with  naasea  and  retching  to  vomit,  and  a  bitter 
taste  in  die  mouth,  with  giddiness ;  these  symptoms 
eeem  to  indicate  an  emetic  j  which,  however,  in  these 
cases  must  be  carefully  avoided,  as  it  might  endanger 
the  patient,  by  bringmg  on  an  influnmation  of  the 
stomach. 

The  general  effects  of  a  sudden  fright  have  been 
mentioned  on  a  former  occasion.  When  these  are  so 
violent  as  to  reguii-  medical  aid,  our  first  endeavoors 
must  be  to  take  off  the  spasmodic  constriction,  and  re^ 
store  fireedom  to  the  circulation  ^  by  bleeding,  if  the 
habit  be  at  all  inclined  to  fulness }  and  by  giving  a 
mixtnre,  with  equal  parts  of  the  vinum  an^oniale  and 
tinctnra  o^  camphorata,  in  some  i^reeable  vehicle, 
vOuch  will  bring  tm  sleep  and  encourage  perspiration. 
It  was  fimnerly  mentioned,  that  convulsions,  or  even 
•n  epilepsy,  may  be  brought  on  by  frights}  vrfiich 
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should  make  people  caatioua  of  playing  ftiuli»h  tricks  in  T>;,'!tpcpuii. 
this  way. 

When  a  surfeit,  or  any  species  of  saburra,  occasions 
leipothymia,  an  emetic  is  the  immediate  remedy,  as 
soon  as  the  patient,  by  the  help  of  acrid  stimulants,  . 
shall  be  so  far  roused  as  tO  be  able  to  swallow  one  :  iu 
these  cases,  tickling  the  fauces  with  a  feather  dipt  in 
spirit  of  hartsbom,  will  be  proper,  not  only  to  rouse 
the  patient,  but  also  to  bring  on  vomiting. 

A  syncope  is  most  commonly  bron^t  on  by  profuse 
discb;u^s  or  evacuations,  either  of  the  blood  or  of  the 
secreteu  humours. 

In  order  to  revive  the  patients,  they  ought  to  be 
laid  along  in  a  boriaootal  posture,  in  an  airy  place  j 
the  legs,  thighs,  and  arms,  are  to  be  rubbed  with  hot 
flannels  ;  very  strong  vinegar,  aromatic  vinegar,  or  salt 
of  bartdom,  or  volatile  alkaline  spirit,  are  to  be  held 
to  the  nostrils,  and  rubbed  into  them  }  or,  being  pro- 
perly diluted,  poured  doirn  the  throat  j  cold  water  is 
to  be  sprinkled  on  the  face  and  neck ;  and  when  W 
these  means  the  patient  shall  he  sufficieittly  revived, 
wine  boiled  up  with  some  ^teful  uronu^tc,  is  to  be 
given  in  the  proper  quantity. 

In  the  fainting  consequent  upon  profuse  uterine  ha- 
morrhagies,  it  will  be  a  safer  practice  to  abstain  &'oni 
all  heating  and  stimulant  things;  as  life,  in  these 
cases,  is  preserved  by  the  coagulation  of  the  blood  iu 
the  extremities  of  the  open  vessels which  might  be 
prevented  by  the  pouring  in  hot  wme  or  volatile  alka- 
Hne  spirits. 

When  a  syncope  is  the  consequence  of  the  too  violent 
operation  of  either  an  emetic  or  cathartic,  the  tinctnra 
thfbaica,  mixed  with  spiced  wine,  is  the  most  efficaci- 
ous remedy ;  hut  the  opiate  must  be  given  gradually^ 
and  in  very  small  doses. 

A  syncope,  or  c^-en  asphyxia,  wbei^in  the  patient 
shall  lie  for  several  hours,  is  frequent  in  hysteric  consti- 
tutions ;  and  during  the  fit  requires  fetid  antispasmo- 
dics, together  with  acrid  stimulants :  to  prevent  returns, 
nothing  answers  better  than  the  cinchona  joined  with 
chalybeates. 

Gekds  XLV.  DYSnPEPSIA, 
Depraved  Diqestios. 

Byspepsift,  Vog.  vj^j* 
A^psia,  Vog.  276. 
Dupbon,  Tog-.  278. 

Anorexia,  Sauv.  gen.  itfa.  Zm.  116.  Ai^.  gen.  286. 
Cardialgia,  Sauv.  gen.  203.   Lin*  48.    Vt^.  157. 

Sag.  gen.  1 60^ 
Gastrodynia,  Sauv.  gen.  203.   Se^.  gen.  x6i* 
Soda,  Lin.  47.    Vog.  161. 

Nausea,  ^otiv.  geo.  250.  Zin.  182.  ^^^.i^^  Sag, 
gen.  185. 

Voroitns,  Sauv.  gen.  251.    Lin.  183,    V^.  214. 

Sag.  gen.  186. 
Flatdentia,  Saw.  gen.  272.   Lin,  i6j.   V^.  127. 

Sag.  gen.  207. 

The  idiopathic  species  are, 

Anerexis  pitnitosa,  Smtv.  sp.  2. 
Anorexia  \  saburra,  Sauv.  sp.  ^ 
Amreziii  exbanstorum,  Sauv.  sp.  8. 
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Ailjrnamfab  Anorexia  paralytiw,  Sauv.  sp.  i, 
'    'n  ~'    Nausea  ex  cacocbylia,  Sauv.  sp.  i  r. 

Vomitus  pitiiitobiu,  Sauv,  sp.  26. 
'       Votnitos  niminatio,  Sauv,  sp.  6. 

Vomitus  it  saburra,  Sauv.  sp.  2. 

Vomitiia  &  crapula,  sp.  i. 

Vomitus  lacteus,  Sauv.  sp.  3. 

Flatuleotia  infaotilis,  Sauv.  sp,  5. 

Flatulentia  acida,  S'aur.  sp.  i. 

Flatulentia  nidrosa,  Sauv.  sp.  2. 

Cardialgia  bradypepta,  fouf.  sp.  9. 

Cardialgia  ^  saburra,  ^auv.  sp.  2. 

Cardialgia  lactaatium,  j!auv.  sp.  1 1. 

Cardialgia  flatulenta,  Sauv.  sp.  3. 

Cardialgia  paralytica,  Sauv*  sp.  7. 

Gastrodynia  sa^unralis,  Sauv.  sp.  i. 

Gastrodyaia  flatnlentSf  Sauv.  sp.  2. 

Gastrodyaia  periodyoia,  Sauv.  sp.  7. 

Gastrodynia  astringens,  Sauv.  sp.  9. 

Gastrodynia  attereos,  Sauv.  sp.  lo. 

Gastrodynia  i  frigore,  Sauv.  sp.  18, 

Besides  these  there  are  ■  great  nnmber  of  symptoma- 
tic species. 

DcKription.  It  is  by  00  means  easy  to  dt-fine  ex- 
actly the  distemper  called  ^fspeptia,  Kben  considered 
as  an  original  disease,  as  there  are  very  fen  maladies 
which  some  way  or  other  do  not  ^ow  themselves  by 
an  afiection  of  the  stomach  j  and  much  more  difficult 
still  must  It  be  t«  enumerate  all  its  symptoms.  The 
most  remarkable,  however,  and  tlic  most  common,  are 
the  f<dIowing :  Wailt  of  appetite ;  distention  of  the 
stomach  when  no  food  has  been  taken  for  some  time 
before  j  slight  dejection  of  spirits  ;  a  gradual  decay  of 
the  muscular  strength  >  languor,  and  aversion  from  mo- 
tion ;  the  food  which  is  taken  without  appetite  is  not 
well  digested  j  the  stomach  and  intestines  are  much  di- 
stended with  flatus,  whence  the  patients  are  tormented 
with  spasms,  gripes,  and  sickness :  frequently  a  lim* 
pid  water,  having  an  acid  or  putrid  taste,  is  brought 
up ;  sometimes  the  food  itself  is  thrown  up  by  mouth- 
fuls  ;  and  sometimes,  though  rarely,  the  same  is  swal- 
lowed again,  after  tht  manner  of  ruminating  animals. 
While  matters  are  in  this  situation,  the  heart  some- 
times palpitates,  and  the  breath  is  quick,  and  drawn 
with  difficulty }  the  head  aches  and  is  giddy}  and  some- 
times both  these  symptoms  are  continual,  and  very 
*  violent,  insomuch  tliat  the  patient  is  uot  ouly  torment- 
ed with  pain,  but  staggers  as  if  he  was  drunk.  From 
the  too  great  acescency  or  putrefaction  of  the  aliment 
a  cardialgia  or  heartburn  comes  on  ;  and  in  this  situa- 
tion a  spontaneous  diarrhoea  sometimes  carries  off  the 
disease  j  but  in  other  cases  there  is  an  obstinate  costive- 
n«8S,  attended  with  coHc-pains.  Frequently  the  pulse 
i^  quick,  sometimes  slow,  but  always  weak  :  the  cir- 
culation is  so  laognid,  that  the  blood  can  scarce  seacb 
the  extreme  vessels,  or  at  last  stagnates  in  them,  so 
that  the  face  becomes  livid,  swelled  and  has  an  an- 
uftual  appearance  :  and  at  the  same  time  that  the  cir- 
culation and  nervous  power  are  in  this  languid  state, 
the  perspiration  becomes  less  copious ;  the  skin  becomes 
.dry  and  corrugated  \  the  natu!nil  heat,  especially  of  the 
extremities,  is  mncli  diminished  >  tlie  tongue  is  white ; 
and  an  univei-sal  laxity  takes  place,  insomuch  that  the 
uvula  and  velum  pendulum  palati  are  sometimes  en- 
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larged  to  such  a  degree  as  to  become  extremely  inmhle-  Dj^ciwa. 
some.  The  patient  is  either  derived  of  rest,  mr  wake*  '■■^^■J 
suddenly  out  <Mf  bis  sleep,  and  is  distorhed.  by  frigl^ul 
dreams  ;  at  the  same  time  that  the  mind  seems  to  be 
affected  as  well  as  the  body,  and  he  becomes  peevish, 
fretfiil,  and  incapable  of  paying  attention  to  any  thing 
as  usual.  At  last  hectic  symptoms  come  on,  and 
the  whole  frame  becomes  so  irritable,  titat  the  slightest 
cause  excites  an  universal  tremor,  and  sometimes  violent 
vomiting  and  diarrhcca.  Sometimes  the  salivary  glands 
are  so  relaxed,  that  a  salivation  comes  on  as  if  excited 
by  mercury ;  the  serum  is  poured  out  into  the  cavity 
of  the  abdomen  and  cellalar  substance  of  the  whole  bo- 
dy, and  tlie  patient  becomes  affected  with  aiiasarca  or 
ascites. 

Causes^  &c.  The  causes  of  dyspepsia  may  he  any 
thin^  which  debilitates  the  system  in  general,  but  in  a 
particular  manner  affects  the  stomach.  Such  are,  opium 
taken  in  immoderate  quantities,  which  hurts  br  it^  se- 
dative and  relaxing  powers  j  spirituous  liquors  drunk  to 
excess  \  tobacco,  tea,  coffee,  or  any  warm  relaxing  li- 
quor, taken  in  too  great  quantity ;  acid,  unripe  fruits  j 
vomits  or  purges  too  frequently  taken  }  an  indolent  se- 
dentary life,  &c.  &c.  All  these  act  chiefly  upon 
people  of  a  weak  and  delicate  habit ;  for  the  robust  and 
hardy  seldom  labour  under  a  dyspepsia,  or  at  most  a 
veiy  slight  one. 

Progaosis,  When  a  dyspepsia  £rst  occurs,  it  is  fre- 
quently removed  without  great  difficulty }  when  it  is 
symptomatic,  we  must  endeavour  to  cure  the  primary 
disease }  and  without  this  we  cannot  expect  a  com- 
plete removal  of  the  ailection  ;  but  when  it  frequently 
returns,  with  symptoms  of  gi-eat  debility,  hectic  fever, 
or  dropsy,  we  have  great  reason  to  dread  the  event. 

Cure.  A  radical  cure  of  dyspepsia  is  only  to  be  ex- 
pected by  removing  from  the  stomach  and  system  that 
debility  on  which  the  disease  depends.  On  this  ground, 
the  objects  chiefly  to  be  aimed  at  in  the  cure  are, 
1st,  The  avoiding  whatever  will  tend  to  diminish  the 
vigour  of'  the  stomach  j  2d,  The  employing  such  re- 
medies as  have  influence  ip  increasing  that  vigour } 
and,  iu  the  third  place,  Tlie  obviating  ui^ent  symp- 
toms, particularly  those  which  tend  to  increase  and 
support  the  affection.  Of  the  avoiding  causes,  which 
tend  to  diminidi^e  vigour  of  the  stomach,  afler  what 
has  already  been  said  of  the  causes  inducing  the  dis- 
ease, it  is  unnecessary  to  make  any  farther  observa- 
tions :  and  indeed  every  dyspeptic  patient  will  be 
taught  by  experience  what  is  to  be  done  with  this  in- 
tention. The  medicines  chiefly  employed  with  the 
view  of  increasing  vigour  are  those  of  the  tonic  kind : 
but,  previous  to  their  use,  it  will  be  necessary  to  eva- 
cuate the  contents  of  the  alimentary  canal  by  vomits  or 
purgatives.  If  there  be  a  tendency  to  putiescency,  an- 
tiseptics must  then  be  exhibited  ;  but  more  frequently 
there  is  a  prevailing  acidity,  which  creates  an  intolera- 
ble heart-bum.  To  palliate  this  symptom,  magnesia 
alba  may  be  given ;  wltich  is  much  preferable  to  the 
common  testaceous  powders,  as  being  purgative  when 
dissolved  in  an  acid,  while  the  others  are  rather  astrin- 
gent. In  tlie  third  volume  of  the  Medical  Observations, 
we  have  an  account  of  two  cases  of  dyspepsia  attended 
with  a  very  -uncommon  degree  of  cardialgia,  in  which 
magnesia  was  so  successful,  that  we  can  hardly  doubt  of 
its  efficacy  in  slighter  degrees  of  the  disorder. 
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Adjiumne.  But  altboagh  aciditj  ouy  oficn  be  successfully  ob- 
'  f  viated  in  diU  nuuiDer,  yet  tbe  best  way  of  counter- 
acting tbia  symptom,  as  well  as  of  obTiating  costivemess, 
fiatuleDce,  and  a  variety  of  others,  is  hy  restoring  the 
too*  of  the  stomach  in  particuUr,  and  indeed  of  the 
Bftt/tm  in  geoeral.  With  this  intention,  recourse  is  had 
to  a  variety  of  tonics  both  from  tbe  mineral  and  vege- 
table kingaem ;  particularly  chalybeates  in  dificrent 
formM,  gentian,  Colombo,  and  tbe  like  j  but  of  all  the 
tonics  which  can  be  employed  in  this  affection,  none 
ue  attended  with  greater  benefit  than  exercise  and 
cold  bathing }  and  the  proper  and  prudent  employment 
<^  these  is  no  less  effectual  in  removing  the  disease, 
than  in  preventing  the  return  of  it  after  it  is  once  re- 
moved* 

«7«        gehus  xlvi.  hypochondriasis. 

Htpochovdriag  Atfzctiok. 

Hypochondriasis,  Sauv.  gen.  320.    Lin.  76.  feg, 

318.    Sag.  332.  _ 
Morbas  hypochondriacus,  Boerh.  1098. 
Aialam  hypochondriacum,  Hi^m.lW,  65.  Junck.  36. 

Altbongh  aome  of  the  nosolcmcal  writers,  particular- 
ly SauTiges,  bav«  considered  tEis  genus  as  consisting  of 
mfferent  species,  Dr  Collen  is  of  opinion,  that  there 
is  only  one  idiopathic  species,  the  hypochondriasis  tnc- 
lanchoHca.  He  considers  not  oulp^  tbe  hypocbondriasis 
hysterica,  phthisica,  and  aathmatica,  but  also  the  biU- 
osa,  sanguinea,  and  pituitosa,  as  being  only  sympto- 
matic }  but  be  views  tbe  true  melancholic  hypochon- 
driasis as  being  a  proper  idiopathic  disease,  perfectly 
distinct  from  hysteria,  with  which  it  has  often  been 
«onfounded. 

■  Description.  The  symptoms  of  hypoch<mdriasis  are, 
•tntching,  pressing,  ^ping,  and  tormenting  pains  un- 
der the  nbs,  and  chiefly  in  the  left  side ,  which  some- 
Umes  are  exasperated,  and  become  pun^t,  bnming^ 
or  lancinating.  Frequently  there  is  an  uAation  of  the 
left  hypochondrium,  which  sometimes  becomes  station- 
ary, and  by  Hippocrates  was  taken  for  a  symptom  of 
an  enlai^d  spleen.  Wben  these  symptoms  take  place 
in  the  right  bj^pochondrium,  they  are  commonly  at- 
tended with  colic  pains,  uncertain  flying  heats,  especi- 
ally in  the  head,  with  a  transient  redness  of  the  face, 
and  very  frequently  an  oedematous  swelling  of  the  feet 
succeeds.  To  these  are  superadded  almost  ail  the  affec- 
tions of  the  stomach  occurring  in  dyspepsia,  besides  a 
varte^  of  other  symptoms,  such  as  palpitations,  sleep- 
less ni^ts,  and  tbe  like.  But  besides  these,  there  oc- 
curs also  a  particular  depression  of  spirit  and  apprehen- 
sim  of  danger,  which  may  be  considered  as  one  of  the 
great  characteristic  symptoms  oi  the  disease. 

Causes^  &c.  The  general  causes  of  the  hypochon- 
driac affection  are  said  to  be  a  plethora,  and  preterna- 
tural thickness  of  the  blood  j  suppressions  of  customa- 
ry evacuations ;  high  and  full  diet,  together  with  a 
sparing  quantity  of  drink  }  an  hereditary  dispcraition  i 
indolence  }  atony  of  the  intestines  j  violent  passions  of 
the  mind,  &c. 

.  Pn^nosis.  Tbe  hypochondriac  affection,  when  left 
to  itself,  is  more  troublesome  than  dangerous ;  but,  if 
improperly  treated,  it  may  bring  on  various  diseases  of 
s  more  fattU  tendency,  such  as  tbe  oKlancholy,  bloody 
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urine  and  nephritis,  jaundice,  vertigo,  palsy,  apo-  chlorosU- 
plexy,  Stc.  y— ^ 

Cure.  This  is  to  be  attempted  by  such  medicines  as 
counteract -occasional  causes,  and  obviate  urgent  symp- 
toms, wbicb  may  be  all  comprehended  under  bleeding, 
gentle  evacuants,  chalybeates,  tbe  cinchona,  and  exer- 
cise, especially  riding  00  horseback,  which  in  this  dis- 
ease is  greatly  pre&nble  to  any  other.  When  the  cir- 
cnmstances  of  the  patient  can  afford  it,  a  voyage  to 
S^in,  Portugal,  or  some  of  tbe  warmer  countries  in  ■ 
Europe,  will  be  of  great  service. 


Genus  XLVIT.  CHLOROSIS. 

Gbeek  Sickkess. 

Chlorosis,  Smv.  gen.  309.   L$n,  222.    Fog.  305. 
Sag,  gen.  135.    Boer%.  izB^, .  Ht^m,  iii. 
Jurtck.  86. 

Of  this  genus  also  Dr  Cullcn  thinks  there  is  but 
one  idiopathic  species :  viz.  what  some  distinguish  by 
the  title  of  cAhnsis  virgtnea,  otbera  of  chhrosis  a/na- 

toria. 

D^gerfption,  This  disease  usually  attacka  gjrls  » 
little  tStxu  the  time  of  puberty,  and  6rst  shows  itself 
by  symptoms  of  dyspepsia.  But  a  distin^lsblng  symp- 
tom IS,  that  the  appetite  is  entirely  vitiated,  and  the 
patient  will  eat  lime,  chalk,  ashes,  salt,  &c,  very 
greedily  j  while  at  tbe  same  time  there  is  not  only  a 
total  inappetence  to  proper  food,  but  it  will  even  ex- 
cite nausea  and  vomiting.  In  the  beginning  of  the 
disease,  the  urine  is  pale,  and  afterwards  turbid  j  the 
face  becomes  pale,  and  then  assumes  a  greenish  colour  i 
sometimes  it  becomes  livid  or  yellow :  the  eyes  are 
sunk,  and  have  a  livid  circle  round  them  j  the  Hps 
lose  their  fine  I'ed  colour ;  the  pulse  is  quick,  weak, 
and  low,  though  the  beat  is  little  ^ort  of  a  fever, 
but  the  veins  are  scarcely  filled }  the  feet  are  frequent- 
ly cold,  swell  at  night,  and  the  whole  body  seems  co- 
vered with  a  soft  swelling ;  the  breathing  is  difficult : 
nor  is  the  mind  free  from  affection  more  tun  the  body  j 
it  becomes  irritated  by  tbe  slightest  causes ;  and  some- 
times the  patients  love  solitude,  become  sad  and  thought- 
ful. There  is  a  retention  of  the  menses  throughout 
the  whole  course  of  the  disorder  j  and  at  last  all  the  bad 
symptoms  increasing,  a  Icucophlegmasia,  anasarca,  atro- 
phy, and  death  succeed. 

Causes.  Tbe  cause  of  chlorosis  Is  thought  to  be  an 
atony  of  the  muscular  fibres  of  tbe  alimentary  canal, 
especially  of  the  stomach,  joined  with  a  similar  atony 
of  the  perspiratory  vessels  over  the  whole  surface  of 
the  body,  and  the  whole  depending  on  an  atony  of 
those  small  arteries  which  pour  out  the  menstrual 
blood.  This  atony  may  be  occasioned  by  the  same 
causes  which  bring  on  dyspepsia  and  hypochondriasis, 
but  very  frequently  arises  hma  love  and  trther  passions 
of  the  mind. 

Prognosis.  The  chlorosis  in  all  cases  is  tedious, 
though  it  does  not  generally  prove  fatal  j  but  we  can 
never  promise  a  certain  cure  unless  the  menses  make 
their  appearance. 

Care.  The  remedies  here  In  general  are  the  same 
as  in  the  dyspepsia  and  hypochondriasis  ;  only  in  the 
chlorosis  stronger  purgatives  may  be  made  use  of: 
those  whicb  stimulate  the  rectum  are  useful  by  stimu- 
lating 
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SpBunl  laiing  aim  the  resaels  of  the  atenu ;  wid  for  this  reason 
*  '  indulgence  in  wnery  has  sometimes  hetn  said  to  pro- 

duce a  cure,  particularly  with  lovc-uck  matda, 
C(dd  bath  is  also  extremely  proper. 
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Order  m.  SFASMI. 


Spasmi,  Sauv.  CUss  IV.     Vog.  Ciastt  T.  Sag, 

Class  VIIL 
Mottoii,  Lt'tu  Class  VII. 
Morbi  spasmodici  ct  coavulsivi,  Hrffm.  III.  9. 
Spasmi  et  coavulsiooes,  Jutirk.  45,  54. 
Epilepsia,  Boerh*  X071,  X088. 

Genus  XLVm.  TETANUS. 

Tetanus,  Sauv.  gra.  I22.    Lin.  127.    Tog,  iSo. 

Sag.  gen.  228. 
Catochua,  Sauv.  gen.  1 23.    Lin,  1 28.     Tiig.  183. 

Sag.  gen.  22p. 
Opisthotonos,  Vng,  i8t. 
Eptsthotonos,  Vog.  182. 

On  this  distemper  Dr  Lionel  Chalmers  has  pub- 
lished a  dissertation  in  the  first  volume  of  the  Medical 
'  Observations,  which  being  superior  to  any  thing  that 
has  appeared  in  other  medical  writers  on  the  subject, 
we  ahaU  here  lay  before  the  reader. 

Of  all  the  diseases  to  winch  man  is  subject,  none 
deserves  more  to  be  considered  than  the  opisthotonos 
and  tetanus,  either  with  regard  to  the  variety  of 
painful  symptoms  which  almost  without  iutermission 
illetract  the  sick,  or  the  danger  of  the  diseases  them- 
selves, from  which  few  recover,  io  comparison  of  the  ' 
number  they  attack.  In  both,  the  vital  actions  are 
very  imperfectly  performed,  most  of  those  which  are 
-called  natorai  being  as  it  were  suspeniled  at  oflce  j 
and  so  far  is  the  pttlent  from  being  able  to  execute 
any  voluntary  motion,  that  the  whole  machine  un- 
dergoes the  most  excrOciKting  distortions,  from  the 
violent  and  unnatural  contractions  of  the  muscles. 
Happy  It  H  for  the  inhabitants  of-  the  more  temperate 
climates,  that  snch  diseases,  appear  rarely  among  them ; 
but  in  those  countries  which  lie  in  the  more  southern 
and  warmer  latitudes,  they  are  endemic,  especially  to 
negro  slaves.  In  South  Carolina,  they  show  them- 
selves at  all  seasons,  but  not  so  often  in  winter,  more 
frequently  in  spring  and  autumn ;  and  are  most  coni' 
nion  iu  the  summer,  when  people  work  abroad  and 
are  alternately  exposed  to  the  scorching  heat  of  the  sun 
and  heavy  showers,  which  often  happen  suddenly,  and 
greatly  alter  the  temperature  of  the  air.  *  Others  are 
seized  with  the  opisthotonos  after  sleeping  without 
doors,  that  they  may  enjoy  the  deceitful  refredunent 
of  the  cool  ni^t-air,  when  the  weather  is  warm :  one 
-  youth  chose  to  cut  off  bis  hair  and  shavo  his  bead  on  a 
■  -warm  day  in  March,-  and  went  to  bed  without  a  cap, 
but  the  weather  changed,  and  became  cold  in  the 
night,  and  be  was  found  rigid  with  tetanus  next 
:  morning. 

**  These  diseases  so  rarely  appear  as  originals  in  Eu- 
rope, that  a  good  history  of  them  cannot  be  expected 
from  the  physicians  who  practise  in  that  part  of  tbe 
world ;  nor  has  any  thing  like  a  full  description  been 
given  of  them  by  any  ancient  or  modem  author 
which  I  have  seen.   Hipocrates  indeed  takes  notice 


of  them  in  many  places,  and  seems  to  regard  them  Tctmim. 
only  as  consequences  of  other  diseases,  or  of  wounds '  i""^  >  " 
er  ulcers  of  the  nervous  or  tendinous  parts ;  of  which 
symptomatic  kind  of  opisthotonos  he  gives  three  re- 
markable cases  in  Hb.  v.  j  v'n.  de  slorh.  vutg.  and 
repeats  them  in  another  place:  but  tbe  few  symp- 
toms ho  recounts  do  not  show  themselves  with  us. 
GiUen,  Caelius  Anrelianus,  Aretfeos,  &c.  seem  only 
to  have  co{Hed  Hij^Mcrates,  with  the  addition  of 
Some  suppontitious  symptoms,  which  really  do  not 
appear ;  and  the  little  tint  Bontius  says  of  it  is  very 
faulty. 

**  Among  the  numerous  class  of  spasmodic  dueases, 
there  are  three  which  distinguidi  themselves  in  a  vny 
partioolar  manner,  on  which  the  names  of  emprottAo- 
tonoSf  opisthotonos^  and  tetanus,  bave  been  justly  enough 
bestowed,  as  being  expressive  of  tbe  posture  into  which 
tliey  throw  and  confine  the  patient.  When  therefore 
those  muscles  which  bend  tbe  bead,  neck,  and  body 
forwards,  suffer  such  involuntary,  violent,  and  conti- 
nued contractions,  as  to  6x  the  chin  to  the  breast,  in- 
curvate  the  spine  and  body,  and  retain  tbe  sick  in  this 
painful  and  prone  posture,  the  disease  is  called  emprot- 
thotonos.  AVhen  the  posterior  muscles  are  similarly  af- 
fected, so  that  llie  bead  is  drawn  towards  Uie  s^e, 
and  the  spine  itself  is  recurvated,  it  h»s  then  Uie  namo 
of  i^igtAotottot  i  although  in  fact,  in  this,  all  those 
modes  which  act  in  deglutition,  bend  the  head  &r- 
wards,  or  turn  it  to  either  side,  an  equally  contracted 
with  those  which  raise  the  bead  and  s^ne.  Tbe  teta- 
nus differs  from,  or  rather  is  compounded  of,  both  the 
others ;  for  in  this  the  patient  is  tbond  rigid  and  iiv 
flexible,  being  as  it  were  braced  between  tbe  opposite 
contractions  of  tbe  anterior  and  posterior  muscles ;  yet 
even  here  the  bead  is  much  retracted. 

"  I  never  saw  tbe  emprosthotonot ;  and  shall  only 
speak  of  the  opist/mhmts  and  tetanus^  the  first  being  hj 
far  tbe  most  common,  and  in  the  last  stage  of  whidi 
the  tetanus  frequently  intervenes.  Let  it  be  ohsemd, 
that  the  fcdiowing  description  by  no  means  mpects  sock 
symptomatic  contractions  as  onen  happen  immediately 
be&re  death,  both  in  acute  and  Aronic  diseases ;  net* 
-ther  will  it  agree  with  that  spurious  epittkotonos  nr  te» 
tamis  which  appear  sometimes'  in  the  first  and  second 
stages  of  quotidian  intermittentS'in  this  country,  how- 
ever they  may  emulate  the  true  diseases  in  some  4^  their 
symptoms, 

"  Stad.  I.  Tbe  opisthotonos^  contrary  to  what  Bon- 
tius  asserts,  often  comes  on  gradually  and  W  slight 
approaches,  the  patient  con^taining  rather  of  an  un- 
easy stiffness  in  the  back  part  of  the  neck  and  about  the 
shoulders,  than  of  any  acute  pain,  with  some  degree 
of  a  general  lassitude.  These  increase,  and  become 
so  troublesome  when  he  attempts  to  tnm  his  head,  or 
to  bend  it  forward,  as  ■  to  obUge  htm  to  walk  very 
erect ;  for  he  can  by  no  means  lode  downward,  aor  t» 
either  side,  without  turning  his  whde  body.  He  can- 
not open  bis  jaws  without  pain ;  and  has  some  difficnl- 
tr  in  swallowing,  which  discourages  him  from  attempt- 
ing to  eat.  At  times  be  feels  a  sudden  and  painful  trac- 
tion under  the  carttlago  en^formtSf  which  strikes  through 
to  tbe  bock,  and  instantly  increases  the  nudity  about 
tbe  neck  and  shoulders,  draws  the  head  hadcward  a 
little,  and  shuts  the  jaws  doser.  ITie  pain  under  the 
iterimm  retuins  nim  frequently  and  with  greater  tio- 
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(panu.  ]etice 't  and  ibc  other  ctmtracttona  become  so  strong, 
tb&t  the  head  from  this  time  continues  much  retracted, 
and  he  now  reBues  nourishment,  as  swallowing  is  at- 
tended with  great  pain,  and  occasions  a  retnm  of  the 
spasm;  which  extends  aJong  the  spine  qnite  to  the 
lower  extremities,  so  that  they  will  no  longer  support 
him,  and  he  is  under  thenecewityof  going  to  bed. 

In  this  manner  passes  over  the  first  stage  of  the 
opisthotonos^  which  sometimes  takes  ap  three  or  four 
days  -J  the  patient,  aa  well  as  those  about  him,  mis- 
taking the  firat  appearances  of  it  for  that  rheumatic 
complaint,  which  is  commonly  called  a  crick  in  Ute 
neck;  but  it  sometime*!  forms  itself  much  quicker,  and 
invades  the  uafbrtunate  person  with  the  whole  train 
4^  its  mischieTOUS  ^mptoms  in  a  few  hours  :  in  which 
case,  the  danger  may  truly  be  estimated  from  the  vio- 
lence of  the  first  attack }  for  such  generally  die  in  24, 
36,  or  48  hours,  and  very  rarely  survive  the  third 
day.  But  when  it  is  less  acute,  few  are  lost  after  the 
niath  or  eleventh :  which  number  of  days  it  woold 
not  be  po^iUe  for  them  to  complete,  unless  the  violence 
of  the  ^sease  was  in  a  good  measure  subdued  ;  although 
I  had  one  who  recovered,  after  having  been  subject  to 
its  tyrannical  attacks  daily  for  six  weeks.  In  this  stage 
the  pulse  is  stow,  and  very  hard,  and  the  belly  is  bound} 
blood  taken  away  seems  not  to  be  altered  from  the  na- 
tural state,  so  that  no  indication  can  be  deduced  there- 
from, and  it  only  varies  with  rrgard  to  laxity  or  com- 
paction, according  to  tbe  age  of  Uie  person  and  season 
of  the  year. 

Stad.  II.  The  spasm  under  the  sternum  (which 
is  the  patbc^omoaic  symptom  of  this  disease)  becomes 
more  violent,  returning  every  10  or  1 5  minutes ;  and- 
never  fiiila  to  he  instantly  Buccef'ded  by  a  stronger  re- 
traction  of  the  head,  with  great  rigidity  and  pain  all 
round  die  neck,  and  along  the  spine  to  the  lower  ex- 
tremities,  which  are  suddenly  put  to  tbe  stretch.  Hie 
countenance  is  very  pale  and  contracted  }  the  jaws  are 
that  moment  snapped  together,  and  cannot  ahenrards 
be  opened  so  wide  as  to  receive  the  end  of  one's  little 
finger ;  an  attempt  to  do  which,  by  way  of  experiment, 
almost  constantly  hurries  or  the  spasm.  The  mastoid, 
coraeo-hyoid  and  stemo-byoid  muscles,  as  well  as  all  the 
others  conwmed  in  deglutition,  and  the  deltoid  and 
pectorals,  are  most  violently  contracted,  so  that  the 
shoulders  are  strongly  raised  forward,  and  tbe  arms 
are  stretched  out  or  drawn  across  the  body  }  but  tbe 
wrists  and  fingers  seem  not  to  be  aflccted. 

*<  Such  is  the  cooditidti  of  the  paticBt  in  the  time 
of  the  spasm,  which  ceases  in  a  few  seconds :  after 
which  the  bitoulders  and  arms  recline,  and  tbe  inferior 
extremities  relax  ;  yet  not  so  entirely,  but  that  such  a 
degree  of  rigiiiity  for  the  most  part  remains  as  will  not 
permit  them  to  bend  when  this  is  attempted  by  ano- 
ther person  j  for  as  to  the  sick  htmficlf,  he  cannot  at 
all  move  them.  The  muscles  on  the  sides  and  fore- 
part of  the  neck  continue  still  contracted,  although  not 
BO  strongly  s  but  their  action  is  overcome  by  the  num- 
ber and  strength  of  the  posterior  ones ;  so  that  the  re- 
traction of  tbe  bead  constantly  remains.  The  patient 
breathes  quick,  for  some  minutes,  aa  if  he  bad  b«:n  ex- 
cessively exercised  ;  ud  the  pdse  is  small,  fluttering, 
nnd  ii  regular,  but  both  become  more  calm  and  slow. 
Tbe  face  is  sometimes  pale  in  the  intervals,  but  oftener 
flushed  I  and  tlw  whde  coaDtenance  expresses  sti-ong 


appearances  of  tbe  most  melancholy  distress,  as  well 
because  of  the  dread  be  has  of  a  return  of  the  spasm, 
which  he  is  sure  wi)l  sow  happen,  as  from  the  pain 
he  suffers  by  the  present  contractioas,  and  the  more 
general  and  severe  ones  which  he  has  so  lately  sustain- 
ed. The  tongue  is  stiff  and  towd ;  but  so  far  as 
it  can  be  seen,  is  not  fool.  The  bdly  is  always  bound, 
and  cannot  easily  be  loosened.  In  drinkbg,  the  liquid 
passes  with  great  difficulty  to  the  stomach,  even  in  the 
sroidlest  quantity }  and  if  tbe  spasm  should  seize  him 
at  that  time,  which  an  attempt  to  swallow  for  tbe  most 
part  occasions,  the  liquor  returns  through  the  noee  with 
some  force.  The  patieuta  desire  to  lie  still  as  much 
as  possible }  and  avoid  drinking,  speaking,  or  being 
moved,  either  of  which  are  apt  to  occasion  a  return  ot 
tbe  spasm. 

*'  Stad.  III.    In  this  last  stage,  the  patient  is  re- 
duced to  tbe  most  calamitous  and  distressful  circum- 
stances :  for  he  is  on  a  cooliDual  rack,  according  to 
the  most  literal  meaning  of  that  word  j  the  spasm  re- 
turning ofbiner  than  once  in  a  minute,  ii  much  more 
violent,  and  holds  him  longer,  so  that  he  bu  scarcely 
any  remission.    The  anterior  mnsdcs  of  the  whole 
body  now  sufiier  equal  contractions  with  tbe  posterior  ; 
hot  tbe  last  overcome  tbe  force  of  tbe  others,  so  that 
the  spine  is  strongly  recurvated,  and  forms  a  hollow 
arch  with  tbe  bed,  and  be  rests  on  tbe  back  part  of  tbs 
head  and  tbe  heels.    The  belly  is  flat,  and  is  drawn 
inward  \  and  the  muscles  are  so  rigidly  contracted,  that 
they  will  not  give  way  to  pressure,  and  do  not  seem  in 
the  least  to  yield  to  tbe  descent  of  the  diaphragm  In 
inspiration  ;  the  several  mnscles  about  the  neck,  sides, 
and  abdomen,  beiiw  plainly  distinguidmble  frmn  each 
other.    Altbou^  the  lower  extremities  are  always  ri- 
gid in  this  state,  yet  are  they  so  suddenly  and  viowntly 
distended  in  the  time  of  the  spasms,  that  were  it  not 
for  ihe  standers  by,  the  patient  would  be  pngectcd 
feet  foremost  1^  the  bed  ;  while  others  again  are  as  it 
were  pushed  upwards  with  such  a  spring,  that  tbe  head 
is  struck  with  great  force  against  whatever  happens 
to  be  in  tbe  way,  tbe  thighs  aud  legs  being  in  this  case 
DO  less  rigid  than  tlie  other  parts.    The  tongue  is 
spasmodically  darted  out,  and  is  often  miserably  torn, 
as  the  teeth  are  that  moment  snapped  together;  so  that 
it  is  necessary  to  prevent  this  by  keeping  the  hmdle  of 
a  spoon,  wr^iped  round  with  soft  rags,  between  tbe 
teeth,  when  this  can  be  done.    At  tbe  time  that  the  • 
tongue  is  thus  thrust  out,  tbe  nmscular  flesh,  which 
lies  between  tbe  arch  of  the  lower  jaw  and  bead  of  the 
trachea,  seems  to  be  drawn  upwards  within  tbe  thnmt. 
The  countenance  is  veiy  much  contracted,-  and  he  ia 
in  a  foam  of  sweat,  tbe  beat  being  very  great }  and  the 
pnlse  between  the  spasms  is  exceedingly  quick,  small, 
and  irregular,  although  the  heart  throbs  so  strongly, 
that  its  motions  may  be  plainly  seen,  and  a  palpita- 
ting subsultory  kind  of  unduhition  may  not  only  be 
felt,  but  perceived  all  over  the  epigastric  region.  The 
eyes  are  watery  and  languid,  and  a  pale  or  bloody 
froth  bubbles  out  from  between  the  lips.    The  jaws 
are  for  the  most  part  locked  fiut,  so  that  it  is  impos- 
sible to  give  drink  m-  nourisfamrnt,  nor  copld  be  swal- 
low any  thing  that  was  put  into  his  mouth.  In  tblsstato 
patients  are  commonly  delirious :  and  as  they  cannot 
subsist  many  hours  under  so  great  a  suspension  of  tbe 
vital  and  latural  functions,  a  mortal  anxiety  ensues  and 
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Spual   i^leues  tlicm  ^  oftcncr  a  continued  and  severe  spasm 
■  V    ■*  Anishes  the  tragedy,  when  it  was  before  aJnost  at  an 
end :  bat  most  frequently  a  general  convnUton  puts  a 
period  to  their  sufferings  j  and  whichever  way  this 
happens,  they  tor  the  nioiit  part  relax  just  before  death. 

In  the  tetanus^  the  general  syoiptoms  are  nearly 
the  same  as  in  the  opisthotonos,  except  that  from  the 
iirst  attack,  the  lateral,  aUdominal,  and  other  anterior 
muscles,  are  equally  contracted  with  the  poi:terior  ones  j 
and  the  arms  become  rigid  as  well  as  the  lower  extre- 
mities. The  abdomen  is  always  flat  and  rigid  as  in 
the  last  stage  of  the  opisthotonos,  and  its  contents  seem 
to  be  dirust  up  into  the  thorax,  which  at  the  same 
time  appears  to  be  much  dUated.  There  are  here  also 
some  intervals  between  the  spasms,  in  the  time  of  which 
the  cheeks  are  drawn  towards  the  eafs,  so  that  all  the 
teeth  may  be  seen  as  in  the  Bpasmns  cynicbs.  Degluti- 
tion is  more  free  in  this  than  in  the  other  disease  j  yet 
so  far  is  the  sick  from  being  equally  balanced  between 
the  contractions  of  the  opposite  muscles,  that  the  head 
is  retracted  and  the  spine  is  rccurvated,  although  not 
quite  BO  much  as  in  the  opisthotonos.  And  the  spasm, 
which  commences  under  the  sternum,  is  likewise  com- 
mon to  the  tetanus,  which  terminates  as  the  other,  and 
on  the  same  fatal  days.  But  whoever  recovers  from 
either,  labours  long  under  a  general  atonia }  and  they 
cannot  for  some  months  raise  themselves  from  a  supine 
or  recumbent  pasture  without  pain,  noi*  without  help 
for  some  time." 

Pragnoais  and  Cure.  Hiere  has  never  been  any  thing 
like  a  crisis  observed  in  these  frij^tlul  eases,  or  fii- 
Tourable  termination  from  the  mere  cflwts  of  nature  j 
and  therefore  all  the  physician^s  dependence  must  be 
upon  art.  As  in  cases  of  tetanic  affections,  the  dis- 
ease often  arises  from  ^ome  particular  irritation,  the 
removal  of  this  must  necessarily  be  an  important  object 
iu  the  cure:  But  where  it  cannot  be  removed,  benefit 
may  often  be  obtained  by  the  prevention  of  its  in- 
fluence being  communicated  to  the  brain.  When, 
however,  that  influence  is  communicated  to  the  brain, 
a  cure  is  to  be  expected  only  by  diminishing  and  ob- 
viating it.  This  is  principally  brought  about  by  the 
nse  either  of  those  means  winch  have  a  general  ten- 
dency to  diminish  action,  or  of  those  which  induce  a 
different  state  of  action.  On  these  grounds  the  ope- 
ration of  those  remedies  tvhich  arc  employed  with 
greatest  success  in  this  affection,  may,  we  apprehend, 
be  explained.  Fortunately  it  has  been  found,  that 
opium  is  capable  of  giving  some  relief,  if  administered 
in  proper  time,  and  if  the  disease  happens  not  to  be 
in  the  most  violent  degree:  the  warm  bath  must  al^ 
be  brought  in  aid  ;  and  the  patients  should  lie  horizon- 
tally in  the  bath,  and  while  in  it  have  the  whole  body 
extremely  -wdt  rubbed  :  vthen  taken  out,  they  are  not 
to  be  dried,  but  immediately  be  put  to  bed  wrapt  in  the 
softest  blankets  and  while  they  remain  there,  tlie  belly 
ought  either  to  be  fctuped,  or  two  or  three  bladders 
filled  with  warm  water  kept  constantly  lying  on  it. 
The  bowels  at  the  same  time  must,  if  possible,  be  kept 
open,  by  solutions  of  manna  and  sal  polychrest^  or  some 
other  purging  salt,  mixed  with  oletitn  ricim'i  or  if  that 
should  not  be  at  band,  with  oil  o^  sweet  almonds  and 
a  little  tincture  of  senna.  The  opiates  are  to  be  given 
in  large  and  frequently  repeated  doses  j  such  as  a  grain 
«f  the  extrmivm  tkebaicumf  or  10  drops  of  the  tincture, 


every  second  or  third  hour ;  and  it  will  be  safest  liot  to  Tetanus 
trust  to  the  thebaic  tincture  which  is  kept  ready  pre- '  ^'  '•^ 
pared  in  the  shops,  buttooi^er  the  necessary  dose  of  so- 
lid opium,  and  either  give  it  in  pills  or  dissolve  it  id 
some  convenient  liquid.  If  swallowing  should  be  dif- 
ficult, 01  the  javs  closed  up,  the  opium  must  be  given 
in  clysters  ;  for  during  the  whole  course  of  the  disease 
it  will  be  of  service  to  order  emollient  clysters  to  be 
injected  from  time  to  time,  since  these  will  answer  not 
only  as  a  relaxing  fomentation,  but  also  contribute  to 
keep  the  intestinal  canal  pericctly  free. 

AVhen  the  patients  recover,  they  continue  for  a  lott|^ 
time  very  relaxed  snd  weak ;  and  no  wonder,  since  it 
is  the  natwe  «f  all  spasmodic  affections  to  leave  be- 
hind them  extreme  weakneav  and  rehutatton  of  dw  mas- 
culor  fibres.  In  order  to  perfect  tiie  recovery,  a  eom«B 
of  the  cinchona  and  the  Peruvian  balsam  is  to  be  tried} 
and  the  spine  may  be  rubbed  with  spirituous  liniments, 
or  with  a  mixttnre  of  rum  and  Barbadoes  tar  :  but  those 
and  all  other  stimulating  things,  either  internally  or  ex- 
ternally, during  the  violence  of  the  spasms,  must,  in  the 
opinion  of  some  practitioners,  be  omitted,  since  all  of 
them  as  well  as  blisters,  have  been  alleged  to  exasperate 
the  disease. 

This,  in  general,  is  the  plan  of  treatment  recommend- 
ed by  Or  Chalmers. 

The  same  dreadful  disorders  frequent]^  attackTonng 
children  in  the  warm  climates.  I>r  HiUary  tuls  as, 
that  they  will  there  arise  from  the  same  causes  which 
usually  produce  convulsions  with  children  in  Britain, 
y'lZ.  from  a  retention  of  the  roeccmiurik  or  first  excrement 
after  birth }  or  from  a  glutinous  matter  which  is  too 
often  found  in  the  intestines  of  young  children  soim 
after  the  other  is  discharged  ;  or  from  a  cheesy  mat- 
ter from  the  coagulation  of  the  milk  by  an  acid  in  the 
stomach }  or  from  hard  excrements  \  or  from  something 
taken  in  by  the  mouth  which  is  over  acrid,  or  too  hard 
to  digest,  which  irritates  their  tender  bowels,  and  so 
produces  starlings  and  convulsive  spasms,  with  all  the 
other  symptoms  which  precede  and  accompany  convul- 
sions in  young  children  in  Britain.  And  this  shows 
how  much  more  readily  and  easily  the  nerves  are  affected 
and.  irritated  in  tliat  warm  climate,  and  the  tetamtt 
produced  from  a  much  less  cause  there,  than  it  is  hi 
Britain,  where  it  is  but  seldom  seen.  But  these  causes 
not  being  timely  removed,  their  acrimony  is  increased, 
partly  by  the  beat  of  the  climate,  and  partly  by  the 
fevtr  which  they  produce,  which  still  renders  them 
more  acrid,  and  so  increases  the  irritation  of  their 
bowels,  that  it  first  brings  on  startings,  then  convul- 
sive spasms,  and  regular  convulsion  fits ;  which,  if  not 
soon  removed,  usually  end  in  a  perfect  tetanus,  aud  the 
disease  is  but  seldom  cured  in  such  young  cluldren  when 
it  arrives  at  that  state  :  for  when  the  child  lies  in  this 
miserable,  rigid,  immoveable  condition,  upon  moving 
its  hands  or  feet  in  the  most  gentle  manner,  or  softly 
touching  any  part  of  its  bod^,  or  giving  it  the  least 
motion,  even  feeling  its  pulse  in  the  most  tender  manner, 
or  the  least  noise,  or  even  touching  its  clothes,  will 
bring  on  the  convukive  spasms,  and  cause  it  to  be  strong- 
ly convulsed  backwards  or  drawn  into  a  rigid  straight 
line,  strongly  extended  and  immoveable  like  a  statue, 
aud  will  so  remain  inimovcabtc  out  of  lilber  of  those 
postures  lor  a  considerable  time,  a  minuLc  or  two  -j  and 
when  the  disease  ia  arrived  at  this  degree,  Dr  Hillary 
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thinks  it  it  hcrer  cnredL  But  if  the  physician  be  called 
in  time,  before  the  tetatnu  has  come  on  (which  is  too 
seUoni  the  case  thnre),  though  he  finds  strong  coavul- 
aive  spasms  have  seized  the  chiJd>  that  it  has  had  a 
coQTulsive  fit  or  two,  it  may  most  comnionly  be  rdiev- 
ed,  the  coming  of  the  tstatuu  be  prevented,  and  Uie 
life  of  the  habe  saved,  as  ]>r  HiUarj  has  OMwe  tha* 
once  seen,  by  I'emoving  and  canying  off  the  iiritatiqg 
cause  which  stimulates  thur  tender  howela,  by  such  geo- 
tie  evacuations  as  ate  suitable  to  dieir  age  }  and  thea 
quieting  and  composing  the  irritatimi  of  their  nerrcs  by 
proper  anodynes,  and  correcting  the  remaining  acnm»- 
ny  of  the  nutritious  jaicea  in  the  prima  vir. 

To  answer  these  intentiooa,  the  following  method, 
with  variations  pro  r«  nata  et  pro  ratione  tvtotM,  as  the 
cause  is  dtffiirent,  has  been  found  to  answer  the  desired 
effect  the  b(wt :  ^  >Seri  kictu  ^j.  Sapom.  Venet.  3j. 
Mamur  Calab.  3ii<  <W  itj.  01.  anygd,  dmL  |ss.  OL  fei- 
mkuh  dml.  gut,  ij.  ScUs,  Peruv.  g»L  v.  Mud  F£ 
etuma  ^^tam  prumm  i^idendum. 

Add  if  the  synytoms  of  the  approaching  Mmnmt  ivill 
permit,  he  gives  something  of  the  fiiUowing  nature  to 
assist  Uie  operation  of  the  clyster,  and  to  cany  off  the 
acrinumy  the  sooner :  ^  Aq.  Km.JitnicuH  ^iij.  Magnet. 
otttr  Jss.  Oetd.  cancr.pngp*  3j*  i  eichor.  cum  rAeo, 
and  3iij-  Atucct  Or,  ^  A^.  tern,  fxtncuii 
Sijt  Si^OHi  amjfgdaj,  $ss.  Hagmes.  ailta  3ss.  Syr.  e  ei- 
chor. eum  rhrft.  Manna  «pt.  ana  ^iy  OLamygd.  dttt. 
Sij.  JfiWr:  E3ik^e9ehl.parv.velduoproratumeatatiaj 
omm  umtkonif  iW  oMm  kera,  donee  nemondL  tUtms*. 

Two  or  three  stools  being  obtnioca  by  these,  tho 
fidknriag  is  cxhibked  in  ordw  tn  d»te  the  convulsive 
twitchiogs,  and  prevent  the  tetanu*  from  cmning  on  i 
JM»^^BMc«ii  ^j.  Jii^mt,  aUa3n,  OcmK  eancr, 
amy.  30>  MoaeA£aruHt,gr,  lij.  S^r.  C.  C.gut.  xv.  ^r. 

3*0.  Mi$ee :  £xhihe  cochl. parv.  (a  child's  spoon- 
ful) ter  qualervg  de  dUr,  <Ms{  Mpw^  urgemt%  cMsmA^ 
vei^Mum, 

But  if  the  symptmn  show  that  the  tetamu  is  more 
immediately  oonittg  on,  sd  that  we  have  no  time  to 
wait  till  the  operation  of  the  clyster  and  opening 
laxative  be  over,  something  of  the  following  natnro 
must  be  immediately  ^ven ;  or  the  (efomv  will  come  on, 
and  most  probably  prove  fiUal  to  such  tender  babes* 
^  A^.^mcul.Siiij.  MotcAs  orient,  gr,y  TiiKt,  tAe&aic, 
gut.  liij.  S^,  i  meeotu  Sj.  J£uor  pro^  duobue  dot.  dir 
^6ute*kibe  wiam  piamprviuimf*t  alteram »  eomml* 
jpatm.  redeunt. 

This,  Dr  IfiUary  ohservcs,  i)ny  be  tbottgfat  a  bold 
attempt,  to  give  tincU  thebaica  to  such  a  tender  young 
infant :  bnt  it  is  to  be  CMisidered  that  the  Utue  pa- 
tient will  certunly  die  if  the  telanut  scite  it,  and  that 
k  will  come  on  if  this  do  not  prevent  it :  ud  be  has 
known  a  bold  ignttfant  nid  midwife  give  four  or  five 
drops  of  that  tincture  to  a  very  yonag  iniant  witfa^- 
dot  any  ^jndice  mcne  than  its  dosi^  tfiree  or  four 
hours,  though  not  in  this  case,  but  in  one  much  less 
violent. 

The  clyster  may  he  gl«en  at  the  smBe  time,  aiid 
''llht  opening  laxadve  not  Img  after  it ;  diragfa  it  ma^ 
retard  the  operatiott  of  that  for  soew  tioie,  yet  it 
(grates  soon  after,  and  gives  relief;  after  which  the 
other  medicines,  and  fomenttng  the  body  and  anoint- 
ing it  as  before,  ma^  be  used,  it  the  ^ysician  finds  it 
"ttecessary ;  also  a  httle  of  the  faocativn  aaiztim  may  be 
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given  once  or  twice  a-day,  if  the  above  julep  docs  not  Teuuns. 
answer  the  ioteation  of  keeping  the  child's  body  open  '-^■^■^ 
for  a  few  days  afterwards,  which  in  this  case  is  gcnei-al- 
)y  found  necessary  to  be  observed. 

Tbetie  methods  and  medicines  may  be  varied  accord- 
ing to  circumstances.  For  neither  tne  same  method  nor 
the  mmc  medicines  will  answer  in  all  cases,  though  the 
disease  he  the  same }  bnt  thc^  must  be  changed  as  the 
erases  di&r,  or  the  oonstitutioQ  of  the  sick,  or  the  time 
•f  the  disease,  «■  as  oomto  ethor  drcnmltances  may  re- 
quire :  which  is  a  thing  of  great  importance,  not  only 
in  tbutf  but  in  the  cure  of  most  other  diseases. 

When  proper  medicines  are  thus  timely  and  judici- 
ously ^vea  in  this  case,  they  seldom  foil  to  carry  off  the 
kritatmg  cause,  quiet  and  ease  the  tierves,  remove  the 
Convulsimis  and  spasms  :  and  consequently  prevent  thto 
tetanus  from  coming  en,  and  the  death  of  the  patient. 
But  if  calling  in  m  physician  he  deferred  till  the  te- 
tanus has  already  strowly  seited  the  child,  as  is  too  of- 
ten the  case  here,  neither  warm  bathing,  fomenting^ 
Mr  ai^  other  nediodi  ar  medidaes  i^atever,  will  re- 
move it  or  its  cautes,  nnr  save  Ae  Ufa  ctf  the  little  ten- 
der patient. 

Dr  Chalmexs  gives  aa  account  of  his  having  cured 
one  child  seized  with  a  fotamu,  by  purgmg  with  ai^ 
infusion '  of  rhubarb  :  to  which  a  few  ^mos  of  muski 
and  a  little  ol*  tartar,  per  deliq.  were  aided,  tocher 
with  the  Wan&  bath,  and  tlie  frequeat  injection  of 
clysters  made  with  an  infusion  of  chamomile  floweni^ 
ta  Hnk  af  which  was  added  a  snail  portion  of  Castile 
soapb  It  is  much  to  he  regretted,  bolrever,  that  m 
those  eases  where  the  assistance  of  the  medical  art  ta 
most  wanted,  it  most  generally  foils.  We  have  beett 
assured  by  a  gentlemab  who  pnM^ised  for  some  tine  in 
the  warm  parts  of  America,  that  oat  «f  30  oases  of 
the  tetams  be  had  seep,  not  oaa  of  the  patieata  reco-. 
vered,  thou^  he  had  given  ^nm  to  the  quaati^  €£ 
20  grains  t&ice  a-day ;  and  others,  he  was  assured,  had 
taken  30  grains  thiice  *-day.  In  the  beginning  of  the 
disease,  the  medicine  produced  a  vli^nt  beadach }  but 
towards  the  end,  it  had  no  maaaer  of  effect  whatevw. 
In  two  patients,  the  disease  cune  on  from  the  sl^^test  ■ 
causes  imaginable.  The  one  aocid^tally  fell  ui  at- 
tempting to  avoid  a  loaded  cart,  and  piU  the  heel  of 
his  shoe  upon  one  of  his  thumbs  in  riung  ;  the  other, 
in  avoiding  the  same  cart,  sli^rtly  ruffled  the  ikin  of 
his  nose^  Both  were  seized  wtth  the  tetanus }  an^ 
both  died,  notwitfastaoding  aU  nassihle  wsistaBce  • 
given.  The  foraier  had  his  aanh  ampotated  vith- 
tfut  effect 

In  the  Ediid>urgh  Physical  and  Literary  Essa]^.  ' 
voL  iii.  Dr  Donald  Monro  describes  a  new  method  . 
of  cure,  communicated  tg  him  by  a  gentleman  who  , 
was  formerly  a  practitimw  in  Jassaica.    While  this  - 
gentlemaa  [ffactised  in  that  island,  be  had  under  his 
eare  a  great  number  of  casee  of  tetanus  attended  with 
the  locked  ja«r.   At  first,  be  used  to  give  very  freely 
of  opium,  musk,  and  other  medicines  of  this  class  } 
to  bleed,  and  make  other  evaoaatioas^  vhile  he  usad 
baths,  (bm^ntatioDS,  embroeatioBS,  and  other  axtctaat 
appUcations,  but  all  without  the  leaft  success  j  and,  aa 
be  had  hwt  a  great  many  patieaits  withont  being  so 
bcky  as  to  make  one  cure,  he  began  to  heUeva  thai 
this  disorder  always  ^oved  fotal,  and  was  mC  ta  ha 
owed  fagrmediciiie,  aotwithstwimc  wfant  s«iie  pcac- 
3O  «igM«». 
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titioners  liad  alleged.  However,  bavtag  reoeived  an 
naexpected  faint  coDceruing  tbe  good  effects  of  the 
mercurial  ointment  in  Boch  cases,  he  residTed  to  try 
it;  and  ordered  the  first  patient  that  oflered  to  be  put 
into  a  warm  room,  and  to  he  rubbed  two  or  three 
times  a  day  with  the  ointment,  till  such  time  as  a  sali- 
vation was  raised  j  when  he  with  pleasure  observed, 
that,  as  soon  as  the  mercury  began  to  affect  the  month, 
the  convulsions  of  the  muscles  of  the  jaws,  as  well  as 
all  the  other  spasms  and  convulsions,  ceased,  and  the 
patient  was  freed  of  all  his  complaints.  After  this,  he 
treated  every  case  of  this  kind,  which  came  under  his 
care  in  the  same  manner,  and  cured  twelve,  which 
were  all  who  applied  to  him  for  advice  'so  early  in  tbe 
disorder  that  there  was  time  to  bring  the  mercury  to 
the  month  before,  the  fatal  period  ms  expected.  A 
iew  died,  in  whom  the  disease  was  so  far  advanced  be- 
fore he  saw  them  that  there  was  no  time  to  raise  a  sa- 
livation. None  of  tbe  cases  which  were  under  this 
gentleman's  care  in  the  West  Indies  were  the  conse- 
quences of  wounds  or  capital  operations ;  nor  has  he ' 
had  any  opportunity  of  trying  it  since  in  cases  of  the 
locked  jaw,  which  sometimes  follows  capital  opera- 
tions, owing  to  his  having  given  over  practice :  but  he 
thinks,  that  frem  tbe  similarity  of  the  complaint, 
there  is  no  doubt  that  the  mercurial  frictions  would 
be  equally  efficaeioua-  in  nidi  cases,  as  when  tbe 
disorder  comes  from  catching  cold  or  other  stidi 
causes. 

In  the  second  vtdnnie  of  tbe  Medical  Transactions, 
we  have  an  account  of  a  cure  performed  by  Dr  Wil- 
liam Carter  of  Canterbuiy,  by  means  very  different 
from  any  of  those  above  related.-— On  the  17th  of  May 
1767,  tbe  doctor  was  called  to  a  strong  healthy  man, 
in  the  2i3t  year  of  bis  age,  and  who  had  been  con- 
fined to  his  bed  for  three  weeks.  What  gave  rise  to 
his  present  disorder  was  an  wound  on  the  inner  ankle  of 
the  right  leg,  which  be  had  received  six  weeks  before 
from  a  joiner*s  chisel.  At  that  time  his  mouth  was 
so  far  closed,  as  to  admit  only  the  most  liquid  nou- 
risbraent,  which  he  constantly  sucked  through  his 
teeth :  but  his  Ic^  and  jaw.  Mid  the  whole  length 
of  tbe  Spina  doni,  were  quite  immoveable,  being  as 
Utiff  and  ri^d  as  those  of  a  person  long  dead ;  his 
head  was  drawn  backward,  and  be  was  frequently 
strongly  convulsed.  The  motion  indeed  of  both  bis 
arms  was  bat  little  impaired.  From  the  beginning 
to  the  end,  his  sight,  hearing,  and  memory,  conti- 
nued perfect ;  his  appetite  was  good ;  and  his  senses, 
in  the  daytime,  entire,  though  sometimes  wandering 
in  the  night.  As  to  his  pulse,  it  was  re^lar  >  if 
it  deviated  at  all  from  the  pulse  of  a  person  in  health, 
it  was  rather  slow  tban  quick,  and  somewhat  fuller 
than  natural.  Such  was  the  situation  of  the  patient } 
a  detail  of  which  bad  been  given  before  the  doctor  seA 
mat  on  bis  jonmey,  irtiicb  be  undertook  with  a  deter*' 
mined  resolution  to  make  use  of  tbe  method  recom- 
mended by  Dr  Silvester,  in  tbe  first  volume  of  Medical 
Observations  and  Inquiries,  published  in  the  year  17  (7, 

iand  which  has  been  related  from  Dr  Chalmers  aud  Dr 
lillary.)  But,  on  bis  arrival  at  the  house,  he  found 
great  qnantiti^  of  tbe  extractum  tkebakum  dissolved 
bad  been  already  given  blm;  and  that,  for  the  five 
last  days,  he  had  tiOun  no  less  tban  28  grains  of  that 
mcdidney  vitb  50  (prains  of  musk,  in  tbe  space  of  24 
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bonrtf  witbont  any  sensDile  effect,  except  the  bringing  T^tanai. 
on  a  confused  sleep,  out  of  which  he  frequently  awoke ' 


in  great  hurriM,  attended  with ,  a  violent  pain  in  the 
head,  which  almost  deprived  him  of  his  senses.  Tbe 
doctor  was  afraid  to  extend  Uie  dose  j  and  soon  deter- 
mined to  take  some  other  method,  though  at  a  loss 
what  method  to  pursue,  as,  during  a  course  of  almost 
30  years  practice,  nothing  of  the  same  kind  had  ever 
fallen  under  his  'cognizance  before.  Keflectlng,  how- 
ever, that  this  disorder  had  always  been  deemed  of  the 
spasmodic  kind,  and  that  tbe  good  effects  produced  by 
the  extractum  thebaicum  must  probably  be  owin^  to  the 
relaxing  and  resolving  faculty  of  that  medicme,  he 
directed  a  blister  to  be  applied  between  tbe  abonldets, 
tbe  whole  luigUi  of  the  spine }  tbe  jaw  to  be  anointed 
with  tbe  oUum  latmtutm ;  and  a  purge  consisting  of 
tbe  tinetura  mcnty  tinetura  j'aU^jptTf  and  the  tt/n^s 
de  rhamm  catharticOf  to  he  given  bim.  Hiis  was  repeat- 
ed three  several  times  afterwards,  at  the  distance  of 
three  or  four  days  between  each  dose.  On  the  inter- 
mediate days,  he  was  ordered  the  o^in  succim\  tbe 
fetid  gum,  and  the  oleum  amygdalinum.  Of  the  first 
he  took  30  drops,  of  the  gum  ao  grains,  and  of  the  last 
four  ounces,  in  24  hours.  By  these  means,  and  tliese 
only,  the  convulsions  soon  ireased  j  and  he  grew  daily 
better  and  better,  till  at  the  end  of  a  fortnight  be  was 
able  to  wdk  about  his  room,  and  in  less  tban  three 
weeks  became  in  all  respects  well,  some  small  wcaknes» 
in  tbe  parts  only  excepted.  Tbe  jaw  was  relieved  firsts 
afker  that  the  spine,  and  last  of  all  tbe  legs.  A  pain 
and  uneasiness  in  tbe  places  afl^ted,  neither  of  which 
be  bad  felt  bcfiHpe,  were  tbe  forerunners  of  bis  ap^tiadi- 
ing  amendment. 

From  all  this  it  seems  reasonable  to  conclude,  either 
that  there  is  no  certain  remedy  for  tetanus  in  all  cases, 
or  that  tbe  medicines  which  prove  effectual  in  one. 
constitution  will  fait  in  another.  Thus,  it  is  possible, 
that  in  cases  where  opium  proves  ineffectual,  mercury 
may  be  a  remedy }  and,  on  tbe  contrary,  where  mercury 
fails,  opium  may  be  effectual  >  and  even  where  both 
are  ineffectual,  the  antispasmodics  recommended  by  Dr 
Carter  may  be  of  use.  It  is  therefore  necessaiy  fw 
physicians  to  he  extremely  careful  to  observe  the  eflttcts 
of  the  first  doses  of  their  remedies :  for  if  the  symp- 
toms show  not  the  least  appearance  of  remission  a^er  a 
large  dose  of  opium,  it  is  improbable  that  it  can  be 
cured  by  a  repetition  of  tbe  medicine  }  and  as  no  time 
can  be  lost  wiUi  safety,  it  will  then  he  proper  to  apply 
mercurial  ointment,  or  whatever  else  may  be  judged 
proper. — In  the  Edinburgh  Medical  Commentaries  we 
have  an  account  of  the  cold  hatb  being  used  as  a  re- 
medy, by  Dr  Thomas  Cochrane,  at  Uiat  time  physi- 
cian at  Nevis.  Tbe  patient  was  an  East  Inman 
boy,  who  had  been  gored  by  a  cow,  and  afterwards 
exposed  to  a  rainy  damp  air  for  some'bours.  Dr 
Cochrane  ascribes  liis  cure  to  tbe  cold  batb,  which 
was  aj^ied  by  dashing  tbe  va^er  upon  bis  body. 
But  as  the  patient  at  tbe  same  time  got  laudanum,  at 
first  in  the  quantity  of  200  drops  a-day,  and  afterwards 
instill  larger  doses;  and  had  besides  his  throat  and 
shoulders  aaointed  with  warm  oil  of  turpentine,  waa 
bled,  and  bad  lenient  clysters  and  laxatives )  it  is  by 
no  means  easy  to  say  what  share  tbe  cold  bath  had  in 
bis  cure.  Dr  Cochrane,  however,  says  he  has  heard  of 
aome  cases  being  treated  successfolly  by  cold  water  and 
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,  cinchoiia  m  St  Eustatia  and  St  Kittys,  and  in  aooUier 
letter  mentions  bis  having  used  ttie  cold  bath  in  other 
ease*  of  tetanus  with  succew.  Bnt  suce  Br  Cochiane*B 
publication,  a  more  full  and  iatisfiu:tory  account  of  the 
benefit  of  tbis  practice  has  been  cmmnunicated  in  a  pa- 

Er  published  by  Dr  Wright,  in  the  sixth  volume  of  the 
indoD  Medical  Observations.  Dr  Wright  gives  a 
particular  account  of  six  cases,  in  which  the  best  efiects 
were  obtained  from  dashing  cold  water  upon  the  patient ; 
-  and  he  observes,  that  since  he  first  used  this  method  of 
cure  he  never  failed  in  one  instance  to  effect  a  recov- 
ery, and  that  in  a  shorter  time  than  by  any  other  me- 
thod hitherto  proposed.  This  practice  has  on  swne  oc- 
casions heen  adoj^ed  by  practitioners  in  Britain,  altbourii 
hen  the  disease  is  a  much  less  frequent  occurrence.  It 
has  particularly  been  emph^ed  with  succesa  by  Dr 
Currie  of  Liverpool  j  and  we  hope  dwt  still  more  ex- 
tensive practice  will  confirm  tbe  benefit  to  be  derived 
from  it,  althourii  not  in  every  instance,  yet  in  many 
cases  of  this  afltection.  We  are,  however,  sorry  to  say 
that  we  have  of  late  beard  of  several  cases  in  which  it 
has  been  tried  in  Britain,  and  which,  notwithstanding 
'  the  use  of  it,  had  a  fatal  termination. 

Very  lately  a  different  mode  of  cure  in  this  affec- 
tion has  been  recommended  hy  Dr  Rush,  professor  of 
mediciae  in  Philadelphia,  in  a  paper  entitled  Observa- 
tions on  the  Cause  and  Cure  of  Tetanus,  published  in 
tbe  second  volume  of  the  Transactions  of  the  Ameri- 
can ^lilesopfaical  Socie^.  Dr  Rush,  viewing  tetanus 
as  being  a  disease  occasioned  by  relaxation,  thinka  the 
medicines  indicated  to  cure  it  are  such  only  as  are  cal* 
culated  to  temove  this  relaxation,  and  to  restore  tone 
to  tbe  system.  On  this  ground  he  recommends  the  li- 
beral use  of  wine  and  cinchona  i  and  tells  us,  that  he  has 
employed  them  with  success  in  actual  practice.  When 
the  tlisease  arises  from  an  wound  of  any  particular  place, 
he  recommends  stimulants  to  the  part  afiected  ;  such  as 
dilatation  of  tbe  wound,  and  filling  it  with  tbe  oil  of  tur- 
pentine. How  far  this  practice  will  be  confirm^  by 
more  extensive  experience,  we  cannot  take  upon  us  to 
determine.  We  may  only  diserve,  that  a  very'  con- 
tiary  practice  has  been  Tecommended  as  highly  success- 
fid  by  some  practitioners  in  Spain,  where  tetanic  affec- 
tions are  a  very  frequent  occurrence  in  conseqaenc^  <tf 
slight  accidents.  There  gentle  emollientB  are  strongly 
recommended,  particularly  immersing  the  wounded  part 
in  tepid  oil  for  the  space  of  an  hour  or  so  at  a  time, 
and  repeating  this  application  at  short  intervals.  By 
this  mode  many  cases,  af^  very  alarming  appearances 
Iiad  taken  place,  are  said  to  have  been  completely  and 
speedily  removed.  While  the  practice  is  very  simple, 
it  appears  at  the  same  time  in  many  respects  very  ration- 
al, and  may  perfiaps  he  considered  as  well  deserving  a 
trial  in  the  first  instance. 

Among  other  remedies  employed  in  tetanus  it  has  been 
said  that  the  spasmi  have  ■ometimes  been  allayed  by  a 
strong  electric  shock.  And  in  (dMtinate  caaea  electri* 
city  or  galvanism  certunly  well  deserve  a  trial. 

Genus  XLIX.  TRISMUS. 

The  Locked  3dw» 

Trisnras,  Snw.  gen.  Z17.  £tA.  X34<  Sag-  gen.  223. 
Capistnun,  ri^.  208. 
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Sp.  I.    TrISMVS  "SASCE^Ttfm. 

Lookgd  Jaw  in  children  ander  two  months  old. 

Trismus  nascentium,  Sauv.  sp.  i.  Hct'ster  Cornp. 
Med.  Pract.  cap.  xv.  $10.  Cleghorn  on  the  Dis- 
eases of  Minorca,  Introd.  p.  33.  Ht^er.  in  Act. 
Helvet.  torn.  i.  p.  65. 

This  distemper  is  so  closely  connected  with  the  teta- 
nus, that  it  ought  rather  to  be  accounted  a  symptom  of 
the  tetanus  than  a  primary  disease.  Aud  nothing  need 
now  be  added  to  what  has  been  said  respecting  tetanus. 

Sp.  II.  The  Tszsaus  from  Wounds  or  Cotd. 

Trismus  traumaticus,  Sauv.  sp.  2.  Land.  Med,  Oh$. 
vol.  i.  art.  1,  7.  ,VoL  ii.  34.  Vol.  iii.  ^j. 
V(d.  iv.  7. 

Anffina  spasmodica,  Sauv,  sp.  1 3,    Zwingert,  Act. 

Helvet.  torn.  iii.  p.  319. 
Convulsio  ^  nervi  pnnctura,  Sauv.  sp.  2. 
Trismus  catarriudis,  Sauv.  sp.  15.    Hillary^s  Bar- 

badoes,  221.    hind.  Mid.  Oos,  vol.  iv.  7. 

The  internal  remedies  proper  in  all  cases  of  the  lock- 
ed jaw,  from  whatever  cause  it  may  proceed,  have  been 
already  mentioned  under  Tetanus  :  the  external  treat- 
ment of  wounded  parts  which  may  give  occasion  to  it 
belongs  to  the  article  Surgert.  But  of  this  also  we 
have  offered  some  ohservatiMis  under  the  bead  of  Teta- 
nus }  and,  indeed;  trismus  may  be  considered  as  being 
merely  an  incident  tetanus,  or  rather  a  slight  degree  <n 
that  lUseaae. 

Genus  L.  CONVULSIO. 

Coifrvtsuurs. 

Convulsio,  Sauv.  gen.  128.    Ltri,  142.    Vog,  tpx. 

Sag.  pa.  235. 
Convulsio  universalis,  Sauv.  sp.  1 1. 
Hieranosos,  Lin.  144.    Fog.  196. 
Convulsio  habitualis,  sp.  1 2. 
Convulsio  intermittens,  Sauv.  sp.  16. 
Convulsio  hemttotonos,  Sauv.  sp.  i^. 
'  Convulsio  abdominis,  Sauv.  sp.  10. 
Convulsio  ab  inanitiooe,  Sauv.  sp.  i. 
Convulsio  ab  onanismo,  Sauv,  sp.  13. 
Scelotyrbe  festinans,  Sauv*  sp.  2. 

Description.  When  convulsions  attack  only  particu- 
lar parts  of  the  bodv,  they  are  generally  attended  with 
some  kind  of  paralysis  at  tbe  same  time,  by  which 
means  the  affected  parts  are  alternately  convulsed  and 
relaxed  }  a  permanent  convulsion,  or  unnatunU  contrac- 
tion of  particular  muscles,  is  called  a  ^pasm  or  cramp. 
These  partial  convulsions  may  attack  almost  any  part  of 
the  body;  and  are  not  nnfrcqneDtly  mnptonuitic,  in 
fevers,  the  cbiden  morbus,  &c.  Tne  involuntaiy 
Cartings  of  the  tendons,  the  picking  of  tbe  bedclothea, 
&c.  in  acute  diseases  are  all  of  tbem  convulsive  disor- 
ders. Convulsions,  even  when  most  generally  extend 
ed,  differ  from  epilepsy  in  not  being  attended  with  anf 
mental  affection  or  abolition  of  sense,  and  not  fidlowed 
by  the  same  t<u*iHd  state. 

Causes.  Convulsions,  not  only  of  particular  parls^ 
but  also  over  tbe  wh(de  body,  t^en  take. pUcc. from 
cause*  not       evident.   SonatiiBCB  they  seem  to  de- 
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pcni  on  a  certain  delicacy  or  irritability^  of  the  nervous 
system,  which  is  framed  with  such  exquisite  sensibility 
as  to  be  strongly  affected  by  die  slightest  causes.  Deli- 
cate women  are  often  subject  to  hysterical  convulsions, 
aud  also  hyponcbondriac  people.  Convulsions,  how- 
ever, often  take  their  rise  &om  wounds,  irritations  of 
the  stomach  and  intestines  by  worms,  poisons,  violent 
cathartics  and  emetics,  &c. ;  and  very  often  they  are 
^rmptomatic,  as  in  dentition,  the  smidl^,  and  nany 
kinds  of  fevers. 

Prt^twsia,  Except  in  some  few  cases,  convidnKdif- 
orders  are  always  to  be  dreaded }  but  less  in  TMUg 
peojde  than  in  such  as  are  ^vanced  in  life.  Those 
which  attack  prls  under  the  a«e  of  puberty,  will  gene- 
rally cease  on  the  appearance  oT  the  menses  ;  and  bora 
have  likewise  a  chance  of  being  relieved  as  they  ad- 
vance in  life :  but  in  grown-up  people,  unless  the  cause 
be  very  evident,  a  cure  is  hardly  to  be  expected,  espe- 
cially after  the  disease  has  been  of  long  continuance. 

Cure,  The  treatment  is  very  much  the  same  with 
that  of  epilepsy,  afUrwards  to  be  CMisidered  :  bnt  a  re- 
covery is  most  frequently  obtained  by  the  removal  of 
existing  cause. 

Genos  LI.  CHOREA. 

St  Vitv^s  Dance, 

Scelotyrbe,  Sauv.  gen.  1 36.  Sag.  243.. 
Chorea,  Lin.  135^ 
Scelotyrbe  diorea  "^ti,  Sauv.  sp*  t. 
Chorea  St  Viti,  ^Amh,  Scbed.  Monit. 

Description.  This  disease  shows  itself  first  by  a  kind 
of  lameness  or  ii»tability  of  one  of  the  legs,  iraich  the 
patients  draw  after  tbem  in  a  ridicnlous  manner :  nor 
can  they  hold  the  arm  of  the  same  ude  still  for  a  mo- 
ment }  for  ^  they  lay  it  on  tbek'  breast,  or  any  other 
pari  ttf  their  body,  it  is  immediately  forced  away  by  a 
convulsive  motion.  If  they  he  desirous  of  drinking, 
they  use  a  nurobiir  of  odd  geetioalations  before  dwy  can 
bring  the  cup  to  thm  itwiShe,  because  their  arms  are 
drawn  this  way  and  that  by  the  conralsions  which  affect 
them. 

Gauges^  &C.  The  general  cause  of  St  Vitus^s  dance 
is  a  debility  of  the  system )  and  hence  we  find  it  attacks 
only  weakly  boys,  and  more  especially  girls,  when  un- 
der the  age  of  puberty.  But  the  particular  causes  de- 
termiiHi^  the  ■raacles  to  be  aSleeted  in  soch  and  such  wl 
mnnner  are  entitdy  mknown. 

JVqgnonr.  Aa  tins  disorder  soaroe  ever  attacks  any 
pefoons  bnt  andi  as  are  under  the  age  of  puberty,  there 
it  alnost  n  ecrtaim  prospect  «f  ila  being  then  enred, 
thoni^  genetaily  the  diswder  is  easily  removed  befine 
^time. 

Chorea,  bewever,  in  some  insUaees,  proves  an  ob- 
stinate aflfection  ;  bnt  is  hardly  in  any  inetanee  attended 
with  danger. 

Cure,  it  has  hitberto  been  almost  universally  the 
eommoD  practice  to  treat  this  disease  with  antispasmo- 
dics and  tonics,  particularly  ojnoni,  byesoiamus,  vale- 
tian,  cinchona,  preparations  of  iron,  zinc,  and  copper, 
and  cold  bathing ;  and  under  the  um  <^  these  the  dis- 
ease has,  in  ^oera),  been  removed.  But  Br  James 
Haniltmi,  senior  physician  to  the  Royal  Infirmary  ef 
KdiahaBgbi  in  ^  tmtise  wUch  he  has  klely  publiM 
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on  the  use  of  ptfgative  nedidaei,  bts  Roonaaaded  a  Bi^kaaia. 
very  different  ^acticc  in  this  (Uaease,  the  ose,  viz.  <^  bridk  ■—.•y.Mi 
cathartics :  these  be  advises  to  he  repeated  daily  for 
some  time.  The  great  object,  however,  which  be  has 
in  view,  is  net  to  evacuate  from  the  system,  but  to  pro- 
duce a  thmogh  and  compete  evacuation  of  Uie  intesti- 
nal canal.  He  finds,  that  by  the  first  doses,  large  quan- 
tities fif  black.-eeIo«uned  matter  are  discharged  \  ud  be 
recommends  that  the  use  tsi  the  purgatives  sbouU  be 

Ersisted  in  till  the  stoc^  assume  a  natural  abearance, 
confirmatiea  of  the  utility  of  this  practice,  be  has 
seli^  several  cases  in  wUck  it  produced  a  speedv  and 
complete  core }  and  equal  success  has  attended  this 
practice  when  directed  several  others.  Thero  can 
tfactefiwe  be  nobssitstion  in  rccommendiag  it  at  least  in 
every  Alm-inq^  instance  of  chorea. 

Gehus  UI.  RAFHANIA.  a,^ 

Rapbania,  tm.  Z55.  V^.  143.  Zm.  Amoen.  Acad. 

vol.  vi, 

Convulsio  rapbania,  Samv.  7. 

Eclampsia  typbodes,  Samv.  sp.  1.    Sennert.  de  febr. 

L  iv.  cap.  16.  Gr^or.  Horst.Oper.Um.  ii.  1.  viii. 

ofaa.  22.  ^tMMer  in  Epbem.  Gtnu  D.  iii.  A,  u. 

obs.  S24.  ^f/KM!A.ibid.centvii.ob8.i3.  If^egfer, 

de  Affect.  Capitis,  obs.  1 20.  Bretimur  Sanu»- 

lung  171 7,  Julio,  Septembri,  et  Decemlw.  ibid. 

1723,  Januar.  A.  N.  C.  vol.  vii.  obs.  41.  Sruck- 

mmn.  Comb.  Norimb.  1743,  p-  50. 

Dewr^tion.  According  to  Saavages,  this  distemper 
begins  with  a  lassitude  of  the  limbs,  transient  colds  and 
ahivoings,  pain  of  the  bead,  and  anxieties  of  the  prse- 
Gordia.  Then  come  on  spasmodic  startings  of  the  fin- 
gers and  feet ;  also  ai  the  tendons  and  mwdes,  cons^- 
cuous  below  the  skin.  The  disease  is  attoided  witii 
heat,  fever,  ddirinm,  stiver,  cdnstrictioa  of  the  breast, 
'suffoca^g  dyspnoea,  less  of  voice,  honid  convulsions  of 
the  limbs,  prended  by  a  fermication,  or- sensation  as  of 
ants  or  other  small  insects  creeping  on  the  parts.  In 
this  state  of  the  disease,  the  convulsive  paroxysms  ai« 
attended  with  most  violent  psins  in  tbe  limbs,  vomit- 
ing, or  diarrhcBa,  with  the  passing  of  worms,  thirst,  and 
in  young  people  an  unnatural  hunger.  It  continues 
&om  ten  days  to  three  months.  Abont  the  eleventh  or 
twentieth  day,  some  are  relieved  hj  copious  sweats,  or 
purple  exanthematn :  while  others  nil  into  a  tabes,  with 
stupw,  or  stifincss  of  the  joints. 

Cmuesy  &c  This  disease  is  frequently  ejudunic  in 
Baabia  and  otherparts  of  Germany  j  where  it  is  aaid  to 
he  produced  by  seeds  of  radtdbes,  which  are  often  mixed 
with  lye  in  Umt  ooontry  ;  and  from  this  suj^oeed  cause 
the  disease  takes  it  name.  It  is  also,  however,  a  veiy 
CfMnmon  o^nion,  that  this  disease  depends  on  the  rye 
used  in  dUet  being  of  a  bad  quality,  and  particular^ 
eontunii^  a  hrge  pnportiui  of  wlmt  is  called  ^mrtd 
rye. 

Cure.  In  this  affection,  the  cure,  as  far  as  it  has  ' 
yet  been  discovered,  is  very  much  tbe  same  with  that 
of  epilepsy,  tbe  disease  next  to  be  considered.  But 
from  what  has  been  said  of  tbe  advantages  deri- 
ved from  tbe  use  of  purgatives  in  chorea,  ana]<^ 
would  lead  as  to  make  a  trial  «f  them  abo  in  «asca  of 
za^uuiia^ 
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Gnm  Lin.  EPILEPSIA. 

FALLiso-Miamas. 

Epilepiim,  Sauv.  gen.  134.   Lin,  143.    Tc^.  x88. 
iSiy.  gen.  24.  Botrh.  X071.  Hofm.  III.  9.  /tfiicib. 

54- 

EclampsU,  iSiiiiv.  Bp.  133.  180.  510^-  geo.  240. 

Sp.  X.  The  CsaxBRAiM,  or  EpSepsy  depending  on  au 
aflfection  of  Uw  Bratn, 

£p3epii&  pletfaorica,  Sbuv.  sp.  x. 
Echanpsia  j^tbinsca,  tSvim.  sp.  7. 
£]HlepriA  CMhectia^  Sauv,  Bp,  2. 

Sp.  II.  The  Sympatbica^  or  Synipathetic  EpiUpsy, 
vrith  a  sensation  of  s<mieUuDff  rising  from  a  certain 
part  of  the  body  tovards  the  head. 

Epilepsta  sympathica,  Semv,  op.  8. 
Epilepua  pcdisynptomatica,  Sauv.  sp.  6. 

Sp.  IIL  The  OccJsiOHALiSj  <a  Epilepsy  arising  from 
various  iirttating  causes. 

Epilepsia  tranmatica,  Sauv.  sp.  13. 
Eclampsia  traumatica}  Satw.  sp.  9. 
Epilepsia  ^  dolm«,  Sauv,  sp.  10. 
Epilepsia  rachialgica,  Sauv.  sp.  14. 
Eclampsia  it  ddoribns,  Saue.  sp.  4. 

a,  Hacbialgica. 

b|  Ab  otalgia. 

c,  A  denUtuuw. 
Eclampsia  partarientiam,  Sauv.  sp.  3. 
Eclampsia  verminosa,  Sauv.  sp.  2. 
Eclampsia  ab  atropa,  Sauv,  sp.  it. 
Eclampsia  ab  cenanthe^-fouif.  sp.  12. 
■  Eclampsia  It  cicuta,  &tav.  sp.  13. 
Eclampsia  ^  coriaria,  Sauv,  sp.  14. 
Epilepsia  exanthematica,  Sa»v.  sf.  i  u 
Epilepsia  cacbectica,  Sauv,  Sf.  2. 
Epilepsia  stomacbtca,  Sauv.  sp.  3. 
Eclampsia  ik  s^orra,  Sauv,  sp.  5. 
Epilepsia  it  patbemate,  Sauv.  sp.  7. 
Eclampsia  ab  inanltione,  Sauv.  sp.  8. 
Epilepsia  neophTtorum,  Sauv.  sp.  15. 

Deacr^tiim.  The  epilepsy  often  attacks  snddenlr, 
and  wiUioat  giving  may  warning  :  bat  more  frequently 
is  preceded  by  a  pain  in  the  bead}  lassitude,  some  di- 
stnrbance  of  the  senses,  unquiet  sleep,  unusual  dread, 
dimness  of  sight,  a  noise  in  the  ears,  palpitation  of  the 
heart,  coldness  of  the  joints  ;  and  in  some  there  is  a 
sensation  of  formication,  or  a  cold  air,  &c.  ascending 
from  the  lower  extremities  towards  the  bead.  In  the 
fit,  the  persons  fall  suddenly  to  the  ground  (whence  the 
of  the  fa/tittg-uekness),  frequently  with  a  violent 
cary.  Uw  tbambs  are  shot  op  close  in  the  palms  of 
the  bands,'  and  are  with  difficulty  taken  out tbe  tym 
are  distorted,  so  that  nothing  bnt  the  whites  are  to  be 
•een  ;  all  sensation  is  suspenAsd,  inaomvcb,  that  1^  no 
smell,  noise,  or  otherwise,  nor  even  by  pinehing  the 
body,  can  they  be  brou^t  to  themselves }  they  foam 
at  the  mouth,  with  a  hissing  kind  of  noise the  tongue 
is  frequently  lacerated  hj  tbe  teeth,  andtbeie  is  a  vio* 
lent  convuIuTe  motion  of  the  aniB  ud  legs.  Some- 
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times,  howerer,  tbe  limbSf  instead  of  beiog  agitated  by  TfUtf^ 


convnlaive  motions,  an  all  stifi^  and  the  patients  are 
as  inmoveabk  a*  a  statue.  Lk  cluldicn,  the  penis  is 
ereoted}  and  in  young  men  tbenXi  an  enussiaa  of  the 
seoMn,  and  the  nnne  is  ofken  thrown  ont  to  a  conn- 
derable  distanoe.  At  length  then  is  a  mmssion  of 
tbe  symptoms,  and  the  patients  recover  afler  a  longer 
or  shorter  interval ;  when  they  complain  of  a  pain,  tor- 
fOT,  or  beanioeso  of  the  beaid,  with  n  lassitude  of  all 
the  joints. 

CauseSf  The  dissection  of  epileptic  subjects  has 
shown  a  variety  of  morbid  appearances,  which  may  be 
supposed  to  have  contributed  to  tbe  disease  ^  such  as, 
indurations  in  tbe  brwn  or  meninges ;  caries  of  tbe  in- 
ternal sarfiwe  of  the  cranium }  projections  of  tbe  bony 
sobstanoe  of  the  same,  piessiii^  npcn  the  twain  ;  collec- 
tions of  semra  or  perulcnt  matter,  and  earthy  cenere- 
tions  witbin  tbe  skull  ;  besides  many  others  which  an 
recorded  by  Bonetus,  Morgagni,  and  LieiUaud.  Bat 
often  the  causes  are  impossible  to  be  discovered ;  for 
even  in  those  vriio  have  died  of  the  disease,  the  brain 
and  all  other  parts  of  tbe  nervous  system  have  been  up* 
parently  sound.  Tbe  disease  will  attack  strong  as  well 
as  weak  people  ;  and  in  those  who  are  subject  to  it, 
any  considerable  excess  in  driokio^,  a  surfeit,  violent 
pBsoon,  or  venery,  &c.  will  certainly  bring  on  a  fit. 
Some  lutve  epileptic  panwysms  returning  periodieally 
after  censideraUe  iotervau  ;  aad  the  disease  has  been 
thought  to  have  some  dependence  on  the  phaaea  of  thta 
moon. 

Pragnodt,  If  tha-opilepsy  cmnes  on  before  the  time 
of  puber^,  then  an  aome  hopes  of  its  going  off  at 
that  time.  But  it  is  a  bad  si^  when  it  attacks  about 
the  2X8t  year,  and  still  worse  if  the  fits  grow  man  fre- 
quent }  for  then  the  animal  functions  are  often  destroy- 
ed, as  well  as  those  of  the  mind,  and  tbe  patient  be- 
comes stupid  and  foolish.  Sometimes  it  will  terminate 
in  melancholy  or  madness,  and  sometimes  in  a  m«tal 
apoplexy  or  palsy.  It  has  sometimes,  however,  been 
observed,  that  e^epsies  have  been  removed  by  the  ap- 
pearance of  cutaneous  diseases,  as  the  itch,  smallpox^ 
measles,  &c.  While  tbe  disease  is  recent,  therefore, 
w«  an  not  to  des^ir  of  a  core  ;  but  if  it  be  of  long 
standing,  or  hereditary,  then  is  Teiy  little  mason  to- 
vxpeot  tliat  it  can  be  removed. 

Cure.  From  the  symptnns  Occmring  in  epilepsy^ 
which  consists  of  involuntary  convubive  motions,  and 
an  afiection  of  the  mental  powers,  then  is  reason  to 
conclude  that  tbe  fit  immediately  depends  on  the  in- 
duction of  some  peculiar  action  of  the  brain  ^  but  that 
convulsions  may  ensue  from  this  cause,  it  would  seem 
necessary  that  then  should  also  occur  a  peculiar  dis- 
position to  action  in  the  moving  fibres.  On  this 
ground,  ^on,  wo  may  suppose  tbe  cun  to  be  chiefly 
expected  mi  one  of  two  princi^es  ;  either  by  our  b^ 
ing  idde  to  prevent  tbe  peeoliar  actitm  of  the  brain, 
or  to  remove  tbe  dispositioD  to  actiui  in  the  moving 
fibres.  The  first  is  chie%  to  fae  aocomplished  by  Uto 
removal  of  irritating  causes,  by  preventing  their  influ- 
onoe  from  being  prop^ated  to  the  brain,  wbm  they 
an  applied  to  remote  parts }  or  by  coontezacting  their 
influence,  from  inducing  in  tbe  brain  a  state  of  action 
difiereot  from  that  to  which  they  gin  rise.  Tbe  se- 
cond Old  is  idiiefly  to  be  <drtaiMd  bf  diminishing 
the  mobiti^  of  the  nervous  energy,  and  by  itren^b- 
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ening  tlic  totie  o(  the  moving  fibres.   It  most,  however, 
be  allowed,  that  in  alt  convulsive  disorders,  excepting 
those  wtricfa  ue  cured  by  nature  about  the  time  of 
puberty,  the  cure  by  artificial  means  is  very  difficult. 
Numberless  specifics  have  been  recommended,  but  all 
'uf  them  have  failed  of  answering  tUe  expectation. 
'-When  the  cause  can  be  discovered,  that  must  be  remo- 
ved, la  other  cases,  the  cold  bath,  valerian  root,  castor, 
'musk,  opium,  tlie  fetid  gums,  cineluMia,  with  the  whole 
tribe  of  nervous  and  antispasmodic  medicines,  have 
been  recommended  :  but  none  of  those,  or  indeed  any 
'combiaation  of  them,  have  been  found  generally  useful  i 
.  thouj^  the  slighter,  or  symptomatio  cases,  may  often  be 
-femoved  by  them. 

Of  Iftte  the  caix  or  ortWIr,  improperly  called  the 
■Howers^  of  zinc,  have  obtained  such  reputation  in  con- 
-vulsive  disorders  as  to  be  received  into  the  Edinbur^ 
Pharmacopoeia  under  the  title  of  oxidum  %ijtct.  They 
'  were  propMed  by  Dr  Gaubius  as  an  8ntis|iasmodic,  in  his 
Adversaria;  and  their  efficacy  has  since  been  confirmed 
by  various  observations.  '  In  an  inaugural  dissertatim 
■]^blisbed  by  Dr  Hart  at  I«eyden,  the  medical  virtues 
of  the  flowers  of  £ine  are  considered.  He  observes, 
•tfa»t  the^  have  long  been  used  eztmially,  diiefly  for  in- 
flammations of  the  eyes  from  acrid  lympb.  Glaober 
first  proposed  the  intmial  use  of  them ;  and  Ganbiiu 
discovered  them  to  be  the  remedy  of  %  celebrated 
•empiric  Loddemannas,  which  he  styled  bis  Arm  Jucata. 
After  this  he  exhibited  them  with  success  in  convulsive 
and  spasmodic  diseases.  Dr  Hart  supposes,  that  they 
act  either  as  absorbents,  or  as  possessing  a  specific  vir- 
tue :  but  is  a  strong  advocate  for  their  ^cacy,  on 
whatever  principles  they  may  operate  ;  and,  in  iavour 
-of  his  opinion,  relates  seveti  cases  in  which  they  proved 
successful.  A  nrl  of  17  years  of  age  was  seized  with 
a  slight  chorea  from  a  fright}  and  whoi  the  disease  had 
continued  six  days,  she  began  to  take  the  flowers  of 
zinc,  by  irhich  her  disorder  was  removed  in  less  tbu 
three  weeks.  Her  cure  reiguired  only  16  grains  of  the 
zinc  In  a  few  months  the  complaints  returned,  from 
the  same  cause  ;  and  were  removed  by  foir  gruns  of 
the  medicine  divided  into  10  doses.  A  boy  of  about 
four  years  old,  labouring  under  a  real  epilepsy,  suspect- 
ed to  be  hereditary,  was  cured  by  a  grain  of  the  flowers 
uf  zinc  taken  every  day  for  some  time.— A  man  50 
Tears  old,  thrown  nito  coDvulsions  from  a  violent  pas- 
siffli,  was  cured  by  a  grain  of  the  calx  taken  every  two 
iiours.  'Ilie  disease  had  gone  off  upon  venesection  and 
the  use  of  some  other  remedies  *,  but  returned  again  in 
two  weeks,  when  it  was  finally  removed  by  the  zinc. 
Hie  two  last  cases  are  related  from  Dr  Gaubius,  who 
aflirms  that  be  has  used  the  flowers  of  zinc  in  cases  of 
tlie  chincough,  hysteric  hiccough,  and  spasmus  cynicus  % 
tlut  they  frequently  did  more  than  other  medicines,  hut 
were  by  no  means  successful  in  every  case.  The  other 
cures  mentioned  b^  Dr  Hart  are  similar  to  those  above 
mentioned.  But  it  does  not  appear  that  he  ever  saw  a 
confirmed  epilepsy  cured  by  this  medicine. 

In  the  first  volume  of  the  Edinbu^h  Medical  Com- 
mentaries, we  have  an  account  by  Benjamin  Bell, 
of  a  man  afflicted  with  a  confirmed  epilepsy,  who  was 
considerably  relieved  by  the  flowers  of  zinc. 

In  a  young  man  labouring  under  the  epilepsy,  in 
whom  the  fits  weit  preceded  by  an  atfra  eptlgfttcOf  or 
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sensation  like  air  arising  from  tlic  inside  of  the  knee-  l^cpm 
joint,  the  disease  was  also  relieved,  but  not  cured.        '"■  '  v  ■■' 

Dr  Percival  relates  some  cases  of  epilepsy  which  seem 
to  have  been  cured  by  the  flowers  of  zincj  and  in  other 
cases,  ^'here  the  disease  was  not  entirely  removed  by  it, 
the  spasms  were  nevertheless  much  mitigated.  He  did 
not  observe  that  it  promoted  any  evacuation ;  excepting 
that  in  some,  upon  being  first  taken,  it  occasioned  a 
little  sickness,  which  went  off  with  a  stool.  He  adds, 
Chat  those  apothecaries  who  do  not  prepare  this  medi- 
cine themselves,  are  in  |^at  danger  of  being  imposed 
upon,  as  it  is  sometimes  a  mere  coixosion  of  ue  zinc  by 
an  acid,  and  even  imperfectly  washed. 

The  good  effects  of  the  oxide  of  zinc  as  an  antispas- 
modic are  also  attested  by  Dr  Haygartb  of  Chester  and 
Dr  White  of  York.  The  former  gives  a  test  of  their 
goodness  which  may  be  of  use  to  those  who  do  not 
prepare  them,  namely,  that  the  true  flowers  of  zinc, 
when  strongly  beated,  become  yellow,  but  re-assume 
their  white  colour  on  being  allowed  to  cool.  The  lat- 
ter gives  a  case  of  bieranosos,  or  strange  convulsions  of 
almost  all  the  muscles  of  the  body,  cured  by  zinc,  af- 
ter a  number  of  other  remedies  had  failed.  But, 
although  from  Uiese  and  other  respectable  authoritieB, 
there  can  be  no  doubt  that  zinc  has  often  been  success- 
ful in  epilepsy  ;  yet  it  is  equally  cerUun,  that  in  many 
others  it  has  had  a  fair  trial,  without  jproduciog  any 
benefit 

In  Dr  Home's  clinical  experiments  and  histories,  al- 
so, oxide  of  zinc  Is  mentioned  as  having  been  found  ser- 
viceable upon  trial  in  the  Boyal  Infirmary  of  Edin- 
burgh. Of  die  other  principal  remedies  which  have 
been  recommended  for  the  epilepsy  and  other  convul- 
sive disorders  allied  to  it,  we  have  the  ibllowing  ac- 
count by  the  same  author. 

1.  TAe  cold-bath  was  trjed  in  one  who  had  a  convul- 
sive disorder  of  one  side,  but  the  symptoms  were  ren- 
dered mnch  worse  by  it. 

2.  ^enetection.  Not  to  be  depended  on  in  convul- 
sions. 

3.  Electricity.    In  two  convulsive  cases  was  of  no 

service. 

4.  Epispastics,  Do  not  seem  to  be  powerful  anti- 
spasmodics. 

5.  VaUrian,  In  nine  convulsive  cases,  for  which 
this  remedy  has  been  reckoned  almost  a  specific,  it  i>ot 
only  made  no  cure,  but  could  scarcely  be  reckoned  to 
do  any  good.  Dr  Home  supposes  that  it  acts  as  a  hit- 
ter tonic,  something  like  the  serpentarta  Virgini- 
ana.  Though  much  used  at  present,  he  tells  us  it  has 
always  a^ared  to  him  a  weak,  often  a  hurtful,  nw- 
dicine. 

6.  Musk,  Six  convulsive  patients  treated  with  lai^ 
doses  of  this  remedy,  were  neither  cored  nor  in  the  least 

relieved, 

7.  Castor  seems  to  be  unworthy  of  the  confidence 
formerly  put  in  it.  It  is  indeed  possessed  of  a  sedative 
power,  and  therefore  may  be  useful  in  spasmodic  fe- 
verish cases. 

8.  Aaafktida  has  considerable  antispasmodic  powers, 
bnt  is  not  always  successful.  It  beats  and  quickens  the 
pulse )  and  is  therefore  improper  in  cases  -attended 
with  inflammation.  It  disagrees  with  some  from  a  pe- 
ouliarity  of  constltutioo  j  exciting  pain  in -the  stomach, 

-and 
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ni.  Rod  vomiting :  bat  thU  cao  be  IcBOwa  only  nfier  die  ex- 

bibition  f»f  the  awdicine. 

9.  Cinchona.  Of  seven  apasmoclic  cases,  six  irere  ei- 
ther cored  or  mitigated.  An  epilepsy  of  eight  years 
standing- was  very  much  relieved  by  taking  the  bark  for 
a  month,  and  one  of  two  years  standing  by  taking  it 
for  ten  days.  But  the  medicine  is  of  a  beating  nature, 
and  therefore  is  not  to  be  employed  in  cases  attended 
with  inflammatory  symptoms. 

10.  Peony  root  was  given  to  two  epileptic  patients 
vithont  the  wast  snonss. 

11.  Viteut  quereimUf  at  nuiletoe,  was  giv«i  io  the 
qnantUy  of  two  seru[de8  five  times  ft^y  to  an  epileptic 
patient,  witlumt  soceess. 

.12.  Extractum  ^foscMMn'was  given  to  an  epileptic 
patient,  to  one  afflicted  with  the  bemitotonos,  and  to 
one  who  laboured  ander  the  hysteric  auction,  without 
the  least  good  effect. 

>  13,  Fo/ia  aurantiorttm  were  exhibited  with  the  like 
bad  success.  Five  drams  of  the  powdered  leaves  were 
taken  at  once  without  any  sensible  effect. 

1 4.  Cardamine  pratcnsis^  in  three  epileptic  cases,  was 
not  attended  with  ai^  success. 

15.  Ojmim  did  no  good^ 

10.  Ammoniaretumct^tn  mt^e  no  cure  in  four  caaea* 
of  epilepsy  in  wliich  it  was  tried. 

liiat  in  many  cases  all  these  remedies  have  been  em- 
ployed without  success,  is  not  to  be  dented :  and  in- 
deed it  may  with  confidence  b6  asserted,  that  a  great 
majority  of  cases  of  epilepsy  are  incurable  by  any  re- 
medy that  has  yet  been  discovered.  At  tbe  same  time, 
as  there  is  incontrovertible  evidence  that  some  of  them 
have  succeeded  at  least  in  certain  cases,  the  more  power- 
ful may  always  be  considered  as  deserving  a  fair  tiial. 
The  nmmoniaretuni  cupri,  in  particular,,  seems  well  en- 
titled to  tbe  attention  of  jiractitioners  ;  for  though  it  be 
a  medicine  of  great  activity,  yet  under  prudent  admici- 
stration  it  may  be  employed  even  with  very  yonng  sub- 
jects without  any  hazard;  and  in  several  inveterate 
cases,  which  bad  obstinatelyresisted  other  medicines,  it 
has  brought  about  a  complete  recovery. 

,  Genus  LIV.  PALPITATIO. 

Palpitation  of  the  Heart. 

Palpitatio,  Sauv,  gen.  130.    Lia.  132..    V(^.  213. 
^°S-  237.    Hoffm,  III.  83.    Junck.  33. 

The  palpiution  of  the  heart  is  sometimes  so  violent, 
that  it  may  be  heard  at  a  considerable  distance.  It  may 
proceed  from  a  bad  confermatum  of  the  heart  itself,  or 
some  of  the  large-Vessels.  It  may  also  be  occasioned  by 
wounds  or  abscesses  in  the  heart ;  or  it  may  proceed' 
fnm  polypous  concretions  or  ossifications  of  that  viscus, 
or  from  plethora,  fear,  or  spasmodic  affections  of  the 
nervous  system.  When  it  proceeds  from  diseases  of  ^e 
heart  or  large  vessels,  it  is  absolutely  incurable.  In 
spasmodic  cases,  the  remedies  above  related  maybe  used. 
If  the  patient  be  plethoric,  bleeding  will  probably  re- 
move the  disorder,  at  least  for  the  ^seot. 

[  Gekus  LV.  ASTHMA. 

Asthma,  &«v.  "gen.  145.    Lin.  161.  '  Vog.  268.^ 
Sag.  gen.  282. 
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Asthma  convulsivnm,  et  ^aamoduo^atoltintani,  Asthma. 

Hoffm.  III.  94.  V— 
Asthma  spasticum,  Jvmk.  tab.  51W 


I- 


Sp.  I.  Spontaneous  Asthha. 

Asthma  faumidom,  Semv.  sp.  i.  Flatalentnm,  Floger 

on  the  Asthma,  chap.  i. 
Asthma  convulsivom,  Sauv.  sp.  2.  Pharm. 

rat;  P.  II.  sect  i.  cap.  1 2. 
Asthma  faystericum,  &mv.  sp,  3.    Fhyer  on  tbe 

Asthma,  chap.  i. 
Asthma  stomachicum,  Sauv.  sp.  8.    Flayer^  Scheme 

of  the  species  of  Asthma.    Pmodic  Asthma,  6. 
Ortbopncea  spasmodica.  Saw.  sp.  3. 
Ortbopncea  hysterica,  Sauv.  sp.  4. 

Sp.  II.  The  Exanthematic  Astbua.. 

Asthma  exantbematicnm,  Saw.  sp.  11. 
Asthma  eachecticom,  Sauv.  sp.  13, 

Sp.  IIL  The  Plethoric  Astbua. 
Asthma  plethorionm,  Sauv.  sp.  1 5. 

The  asthma  is  a  chronic  disease,  which  may  continue  - 
to  give  very  great  distress,  at  intervals,  for  a  consider-  - 
able  number  of  years.  Sir  John  Floyer,  when  he  wrote 
his  cdebrated  treatise,  had  laboured  under  repeated  pa- 
ro^sms  for  thir^.  years. 

The  common  distinction  is  into  humid  and  dry;  the 
former  is  accompanied  with  an  expectoration  of  mucus 
or  purulent  matter,  but  tbe  latter  is  not.  In  the  ge- 
nuine humoral  asthma,  the  patients  are  obliged  to  lean 
forward }  the  inspiration  is  short  and  spasmodic  ;  and 
the  expiration  very  slow. 

Asthmatic  persons  have  generally  some  warning  of 
tbe  attack,  nam  a  languor,  loss  of  appetite,  oppres- 
sion, and  swelling  of  the  stomach  from  flatulence,  . 
which  precede  the  fit }  but  it  is  usually  in  tbe  middle 
of  the  night  that  the  violent  difficulty  of  breathing  . 
comes  on.. 

The  duratimi  of  the  paroxysm  is  uncertain,  as  it  will , 
sometimes  terminate  in  .three  or  four  hours,  while  at 

other  times  it  will  continue  fm'  as  many  days ;  nay,  , 
it  has  berai  known  to  last  three  weeks  without  inter- 
mission. While  it  subsists,  the  patient  is  in  very  great 
distress,  not  being  able  to  He  in  bed,  nor  scarc^y  to 
speak  or  expectorate,  so  great  is  the  difficulty  of . 
breathing :  and  yet,  notwithstanding  all  this  i^iparent . 
interruption  to  the  &ee  passage  of  the  blood  through . 
the  lungs,  an  inflammation  here  seldom  or  never  su- 
pervenes a  fit  of  the  asthma.    As  tbe  paroxysm  wears 
ofi^  and  the  breathing  becones  free,  uere  is  more  or 
less  nf  an  expectoration  of  mnom }  and  the  orine,  from, 
being  pale  and  limpid,  becomes  high  coloured,  and  lets 
fiUl  a  copious  sediment; 

In  order  to  obtain  relief  io  the  fit,  we  must  some- 
times bleed,  unless  extreme  weakness  or  old  age  should 
forbid,  and  repeat  it  according  to  tbe  degrees  of, 
strength  and  fulness  :  a  purging  clyster,  with  a .  solu- 
tion of  asafixtida,  roust  be  immediately  injected  ;  and 
if  tbe  violence  of  the  symptoms  should.,  not  speedily  a- 
bate,  it  wiU  be  proper  to  apply  a  blistering  plaster  to. 
tbe  neck  or  breast. 

In  the.  height  of  the  paroxysm,,  an  xuetic  might  be 
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followed  hf  ^Dgerom  dymptons,  as  it  would  increue 
tbe  accumulation  of  blood  in  the  vessels  the  head  ) 
bat  vomttiag  will  ofteo  prevent  a  fit  of  tbe  asthma,  es- 
pecially if  the  atomaoh  diould  chance  to  be  loaded  with 
any  sort  of  sabvm.  A  very  strong  infusion  of  toasted 
ooiEm  has  been  fbond  to  ^ve  ease  in  u  asthmatic  pa- 
roxyam. 

Sir  JcAm  Pringle  says  it  is  tbe  best  abater  of  the jpa- 
IvxTsms  of  the  periodic  asthma  that  he  bas  seen.  The 
cofEee  ought  to  be  of  the  best  Mjocco,  netvly  burnt,  and 
made  very  strong  immediately  after  grinding  it.  He 
comraeoly  orda<ed  an  ouoce  for  oue  dish;  wbich  is  t« 
be  Treated  fresh  after  the  interval  of  a  quarter  or  half 
an  boor ;  and  which  is  to  be  taken  without  milk  or  su- 
gar* Tlie  medicine  in  general  is  mentioned  by  Mus- 
ffrave  in  hit  treatise  de  Artkritide  ammaio  i  but  he  first 
heard  of  it  from  a  ^lysiciaa  in  Litchfield, '  who  had 
been  informed  by  the  old  people  of  that  place,  that  Sir 
John  Floyer,  during  the  latter  part  of  his  life,  kept  free 
from,  or  at  least  lived  easy  under,  his  asthma,  from  the 
use  of  very  strong  coffee.  This  discoveiry,  it  seems,  be 
nude  after  the  publication  of  his  book  upon  that  dis- 
ease. Dr  Percival  says  he  has  frequently  directed  cof- 
fee in  the  asthma  with  great  success. 

In  the  intervals  of  the  fit,  persons  sutjedFlo  the  asth- 
ma, especially  the  hnmid  species,  should  take  emetics 
from  time  to  time.  'An  infusion  of  tobacco  is  an  eme- 
tic that  has  been  said  to  be  very  serviceable  in  some 
-wtfamattc  cases }  but  its  opefMion  is  both  so  distressiiig 
mui  so  dangerena,  Att  it  will  nerar  probably  be  intro* 
dnced  into  commw  me  -m  u  emetit.  SniEdiing  or 
chewing  the  same  has  beed  known  to  pnnvnt  the  fn- 
qttency  and  severity  of  -the  paroxysms.  Asthmatic  pa- 
tients may-  also  itse  the  lac  aimmmaet,  with  a  due  pro- 
portion of  Qxymet  sciUiticum  and  vmum  tmtimomaky 

■  inth  a  view  to  promote  expectoration ;  or  the  gum  am* 
moniac,  and  others  of  similar  virtuea,  may  be  formed 
into  pilts,  and  combined  with  aoap,  as  mentioned  for 
the  dyspncea  pituitosa  j  or  «  mass  may  be  coatpoeed  of 
aaafbetida  and  balsam  of  Tolu,  with  syrup  of  garlic  } 
and  these  pills  may  be^Washed  down  by  a  medicated 
wine,  impregnated  with  squOU,  hors^-ramsh  root,  and 
mustud  seed  j  .or.  a  ttnag  bitter  infenoB,  witb  a  litde 
antbnoiuid  wine. 

In  some  cases  erode  nwrenrririll  he  (atfod  serrice- 
able  ;  in  otfaen  fiowem  of  snlphur,  made  into  an  elec- 
toary  widi  honey  or  symp  of  garlic  ;  and  if,  notwidi- 
standing  the  use  of  these  things,  a  costive  habit  should 
prevail,  it  will  be  necessary,  from  time  to  time,  to  ^ve 
a  few  grains  of  pills  of  aloes  and  myrrh,  soap  and 
aloes,  or  a  mass  of  tqoal  parte  of  riiabarb,  soammony, 
and  soap. 

The  drg  or  ^asmodic  asthm,  during  the  extreme 
<  violence  oi  the  fit,  is  best  relieved  by  o]nates ;  and 

-  sometimes  very  laige  doses  ate  required.   But  in  order 

■  to  obtain  permanent  relief^  nothing  is  fimnd  to  answer 
better  than  ipecacnanha  in  nnall  doses.  Three,  firc, 
d^t,  or  ten  grains,  according  to  the  strength  ud  con- 
stitution of  the  patient,  given  every  other  day,  have 
been  productive  of  the  Inkiest  efiects  ;  acting  some- 

-  times  as  an  evacuant,  pnmping  np  the  viscid  phlegm  j 
at  others,  as  an  anti^asmodic  or  sedative.   Issoes  are 

'  generally  recommended  in  both  speoes,  and  wiU  often 
..4»e  ftmnd  nsefuL 

Changes  of  mitber  are  n^uaDy  lEelt  very  sensibly  bj 
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asthmatic  people,  -wIm  m  general  CBamt  live  with  to-  njtfam^ 
lerable  ease  in  the  atmosphere  of  huge  cities  ;  though '  ■  w  ' 
we  shall  sometines  wmet  with  patients  who  agree  bet- 
ter with  this  air,  irincfa  is  so  replete  with  gross  efflu- 
via of  various  Unds,  than  with  the  purest  unit  can  be 
found  in  oonnt^  sttnatioas.  And  some  are  found  who 
breathe  -with  the  noat  ease  in  a  crowded  roam,  with  » 
fire  and  candles. 

A  light  diet  of  meats  that  are  eas^  of  digestion,  and 
not  flatulent,  is  requisite  for  asthmatic  peepM  j  and  the 
exercise  of  riding  is  often  bigfaly  serviceable. 

Wlten  the  asthma  is  found  to  depend  on  seme  other 
disease,  whether  it  be  the  goat  w  an  intemittent  fefcr, 
or  when  it  proceeds  from  the  stziking  in  of  some  cnt»> 
ncous  eruption,  regard  must  ahrays  be  bad  to  the  primary 
'disease :  dras,  in  the  atikma  mrtMlaamn,  ainsqpisau  ta 
feet,  w  blistering,  will  be  ahsdntely  necessary,  in 
order,  if  possible,  to  bring  on  a  fit  of  the  sottt.  And 
whm  the  dregs  i^  an  ague  give  rise  to  an  asthma,  vMsh 
ia  tenaei JebrKuioMrHf  and  invades  at  regular  intervals, 
we  must  have  recourse  to  the  Femrian  bark.  The 
astktna  exanthematKum  will  require  Uisters  or  issues, 
to  give  vent  to  tbe  acrid  matters  which  were  repelled 
from  the  surface  of  the  body  *,  and  courses  of  solpburvons 
mteis,  goats  whey,  and  sweetening  diet  drinks,  or 
perhaps  mercurial  dtermtives,  in  odec  to  cnxect  the- 
vhstpneu  of  the  juices. 
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Geiws  LVI.  .  DYSPNOEA. 

HabiUtal  Diwficxtlty  of  BasATHitto* 

JDyspooea,  Saitv,  gen.  144.    Jmu  z6o.  -  ^og,  267. 
<S^g.  251.  Jmek,  32. 

Sp.  I,  The  Catarrhal  DimroMd* 

Asthma  catarrhale,  Sauv^  sp,  16. 

Asthma  pienmenicnm,  ^HUt  Phann.'  rat.  P.  IX. 

sect.  i.  cap.  12. 
Asthma  {Utuitosum,  Hoffm,  IH.  sect.  !L  cap.  3.  |  3. 
Asthma  pneumodes,  Sauv*  sp.  17. 

.  This  is  readily  known  by  the  symptons  of 
nia  and  cataixh  attending,  it  \  and  to  the  removal 
these  symptoms  the  care  «  the  physician  must  he  prin- 
cipally directed. 

Sp.  II.  Tbe  Drif  DjspsosA* 

t)yspnaea  \  tnberetilis,  k  hydatibus,  &g.  Sbaw.  sp.  2, 
4,  5,  20. 

Orthopncea  \  lipomate,  Sattv.  sp.  x8. 

This  is  generally  accompanied  with  n  phthisis  pul-* 
monalis}  but  Sauvages  mentions  one  species  of  phtUsis 
to  which  the  dry  dyspnoea  seems  more  particularly  to 
belong.  3^  patients  &11  away  by  degrees,  aind  bave 
a  Qreat  difficol^  of  breathing,  contuna!  tUnt,  and  1^ 
tie  or  no  spitting.  When  opened  after  d«4hi,  (heir 
Itn^  are  found  not  to  be  ulcerated,  but  shrivelled  ud 
contracted  as  if  they  had  been  smoke-dried.  Goldsmiths 
and  chemists  are  said  to  be  subject  to  this  disease,  by 
reason  of  the  vapours  thc^  draw  in  with  their  breath. 
Sauvages  doth  not  mention  any  particular  remedy. 
Shortness  of  breath  arising  from  tubercles^  as  they  arc 
termed,  or  a  scirriMHU  enWgement  of  the  lymphatic 
l^anda  which  «ie  dispersed  tuw^  the  hugs,  is  corn- 
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SpunL  wmAj  tonal  ia  wnplniloiB  habits,  aod  may  lie  disttn- 
■■V'"'  gaisoed  hj  the  concomitsncy  of  those  external  svelUogB 
luid  appearanoei  which  puticulart j  inark  the  aav^ula. 
Thii  species  of  dyspncea  generally  ends  in  a  pfathiaii. 
Courses  of  goats  i^ey,  and  of  sea  water,  have  been 
known  to  do  service  \  but  it  most  be  confessed,  that  a 
pcrfiMt  core  ia  seldom  obtained.  Issues  are  of  use  in 
these  oases,  as  they  appear  to  prevent  the  tU  efiects 
over  Inhiess,  if  it  slwnld  hi^en  at  any  thne  to  supers 
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which  neither  shewed  itself  extMally,  nor  eoold  lie  Vmam. 
removed  by  any  medicines.  '     ^  1  ii 

Othar  species  of  dyspnoea  have  been  cttfisidered  un- 
der Phthisis.  It  is  fluently  symftoinatic  of  diseases 
of  the  heart  and  Urge  ▼essels,  or  awelfings  of  tin  ahdo- 
DWB,  8cc. 


vene. 


Sp.  III.  DrspyoxA  from  C/umgeg  ia  the  TFeather. 

{Smv.  sp.  12.) 

This  seems  to  be  a  disease  entirely  ^asmodic,  and 
the  aotispasnu»dics  alfeady  related  are  accordingly  indi- 
catedi 

Sp.  IV.  XW  DrsfiroBA  from  Ewthy  SvbsUmcm  ibrmed 
in  the  Lungs* 

Sauvages  mentions  this  disease  as  much  more  com- 
mon in  bmtes  than  in  the  human  race :  but  Dr  Cullea 
mentions  his  having  seen  some  instances  of  it  $  and  we 
have  several  accounts  by  difleiciM  anthors  of  calcnloas 
matters  being  coug^wd  up  b^  people  labouring  onder  a 
dyspnoea,  au  threatened  with  consnn^ion.  In  diree 
cases  of  this  kind  which  fell  under  Br  Cullen*s  inspec- 
tion, there  was  no  appearance  of  earthy  or  stony  con- 
cretions in  any  other  part  of  the  body.  The  calcareous 
matter  was  coughed  up  frequently  with  a  little  blood, 
sometimes  with  mucus  only,  and  sometimes  with  pns. 
In  one  of  thest  cases,  an  exquisite  phthisis  came  on, 
and  proved  mortal :  in  the  other  tWo  the  symptoms  of 
phthinia  were  never  fully  formed ;  and  after  some  time, 
merely  by  a  milk  diet  and  avwding  irritation,  the  pa- 
tients entirely  recovered. 

Sauvages  also  greatly  reoomttiends  milk  in  thestr 
cases,  and  soap  for  Solving  the  concretions.  He 
reason  why  brutes  are  more  subject  to  these  pulmonary 
calculi  than  mankind,  is,  that  uiey  very  seldom  cough, 
and  thus  the  stagnating  mucus  or  lymph  concretes  iato 
a  kind  of  gypseous  matter. 

Sp,  V.  The  JTatery  t>rs>yoEA. 

Dyspnoea  pitnitosa,  Sauv.  sp.  i. 

Orthopooca  ab  hydropneumonia,  Sauv.  spk  1 2, 

This  may  arise  from  too  great  a  defluzion  of  mnens 
on  the  lungs,  or  froM  an  elmsion  of  semm,  as  is  men* 
'tioned  nnmr  the  pneumonia.  'Hie  treatment  of  the 
disease  may  be  gathered  from  what  has  been  already 
Nud  under  the  beads  of  Pneumonia,  Catarrh,  Empye- 
ma, &C. 

Sp.  VI.  The  DysktOMA  from  Corpulency, 
Orthopnoea  h  pingnedine,  Saui}*  sp.  S. 

There  have  been  many  instances  of  suflooation  and 
death  occasroned  1^  too  great  corpnlbucy.  These  fa- 
tal effects,  however,  ma^  be  almost  always  avoided,  if 
tho  persons  have  resolution  to  penist  in  an  active  and 
Tery  temperate  course  of  life }  avoiding  animal  food, 
mudi  sleep,  and  using  a  great  deal  of  exercise.  In  the 
tiiird  Tolnme  of  the  Medical  Observations,  however, 
-there  is  an  extraordinary  instuice  of  internal  obcsitv 
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Genus  LVII.  PERTUSSIS. 
CajNcovan. 

Peltnssis,  Sydenham,  Ed.  Leid.  p.  200,  311,  312. 

Htixham  de  acre,  ad  ann.  1^3^' 
Tiissis  convalsiva,  sive  ferina,  Hoffm.  III.  iii. 
Tussis  ferina,  Sauv.  sp.  10.  i!^^^.  q>.  lo. 
Tussis  convulsi\'a,  Sauv,  sp.  xi.  Sag.  sp.li. 
Amphimerina  tnssicnlosa,  Sauv,  ap.  J.3. 

bescnplion,  Thiit  disease  comes  on  at  first  like  a 
common  cold  }  hut  is  from  the  beginuing  attended  with 
a  greater  degree  of  dyspnoea  than  is  common  ia  ca- 
tanh  J  and  there  is  a  remaikaUe  aflfeetion  of  the  eyes, 
as  if  they  were  sntelled,  and  a  little  pu^ed  oat  of  their 
sockets.  By  degrees  the  fits  of  coughing  become 
longer  and  more  violent,  till  at  last  they  are  plainly 
convulsive,  so  that  for  a  considerable  time  the  patient 
cannot  respire,  and  when  at  last  he  recovers  his  breath, 
inspiration  is  performed  with  a  sbrill  kind  of  noise  like 
the  crowing  of  a  cock.  This  kind  of  inspiration  - 
serves  only  as  an  introduction  to  another  convulsive  fit 
of  couching,  which  b  in  like  manner  followed  by  an- 
other mspiration  of  the  same  kind  ;  and  thus  it  conti- 
nues for  some  time,  very  ofUn  till  the  patient  vomit^ 
which  puts  an  end  to  Uie  paroxysm  at  that  time. 
These  ^roxysms  are  attended  with  a  violent  detenm- 
nation  of  the  blood  towards  the  head,  so  that  the  ves- 
sels become  extremely  twgid,  and  blotod  not  nofre- 
queotly  flows  (nm  the  month  and  nose.  Tlie  disease 
h  tedious,  and  oilen  continues  for  many  months.  It  is 
not  comihonly  attended  with  fever,  unless  at  the  com- 
mencement. 

VauseSf  &Cb  The  chincough  is  an  infectious  dis- 
order, and  vei^  otien  epidemic  {  but  the  nature  of  the 
contagion  is  ncA  understood ;  at  least  it  is  no  farther  un- 
derstood than  that  of  smallpox,  measles,  or  simHar  epi- 
demics. AVe  well  know  that  it  is  from  a  peculiar  and 
specific  contagion  alone  that  this  disease,  as  well  as  the 
ethers  above  mentioned,  can  arise.  But  With  regard  to 
the  nature  of  any  of  them,  we  are  totally  in  the  dark. 
It  generally  attacks  childrcu,  or  adults  of  a  lax  habit, 
m^ing  its  attack  frequently  in  the  sprinp;  or  autumn  ■) 
at  the  same  time,  when  this  contagion  is  mtrodoced  in- 
to any  town,  village,  or  neighbourhood,  it  will  rage  epi- 
demically at  any  season.  Those  alone  are  affected  with 
this  disease  who  had  never  before  been  subjected  to  it. 
For  in  this  affection,  as  well  as  in  smallpox,  having  had 
the  disease  once,  gives  defence  against  future  contagion. 
Kvery  individual,  however,  does  not  seem  to  be  equally 
teadily  a&cted  with  this  contagion  j  like  other  con- 
tagious diseases  occurring  only  once  in  a  lifetime,  it 
may  naturally  be  expected  to  be  more  frequent  among 
children  ^an  at  any  other  period  of  lif&  But  raanyi 
thou^  frequently  exposed  to  conta^on,  arc  yet  not 
dSected  with  the  disease :  and  those  children  who  live 
upon  unwholesome  watery  fbod,  or  breathe  unwhole. 
some  air,  ace  most  liable  to  its  attack,  or  at  ImsI  suffer 
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SpiainL  most'  from  tbem.   In  general  it  has  beea  concludcNi, 
*  ■"K  '    that  whatever  iveakens  the  adida,  or  tenda  to  Ining  on 
a  dissolution  of  the  fluids,  prediapoaea  to  this  disease, 
and  increases  its  severity. 

Prognosis.  Tbe  chincough  .is  not  vei^  often  fatal. 
During  one  epidemic,  however,  it  is  often  observed 
to  be  much  more  dangerous  and  more  severe  than  du- 
ring  another.  This  is  also  remarked  with  regard  even 
to  particular  periods  of  the  same  epidemic  j  and  it  is 
also  observed,  that  on  certain  families  this  disease  is 
much  more  severe  than  on  others.  Its  danger,  how- 
ever, is  still  more  connected  with  the  period  of  life 
at  wbich  it  occurs.  In  diildren  under  two  years  of 
age  it  is  most  dangerous ;  and  kills  them  by  producing 
convulsions,  sufibcation,  inflammation,  and  suppura- 
tion of  the  brain  or  in  the  lungs,  ruptures,  and  incur- 
vation of  the  spine.  In  pregnant  women  it  will  pro- 
duce abortion  j  and  in  adults  inflammations  of  tbe 
lungs,  and  all  the  consequences  of  pneumonia,  more 
frequently  than  in  children.  From  a  long  continuance 
of  the  disease  patients  will  become  asthmatic,  ricketty, 
and  scrofulous.  It  is  generally  reckoned  a  good 
sign  when  a  fit  terminates  by  vomiting  ;  for  in  this 
disease,  there  seems  to  be  a  great  increase  of  the  se> 
crction  of  mucus,  and  the  vomiting  aSbrds  great  re* 
lief. 

Curr.  Pertussis  is  one  of  those  diseases  which,  after 
the  contagion  has  exerted  its  influence,  can  be  ter- 
minated only  b^  running  a  certain  course :  hut  it  is  much 
less  limited  in  its  course  than  smallpox  and  measles,  and 
often  it  runs  on  to  a  ver^  great  length,  or  at  least  it  is 
very  difficult  to  distinguish  certain  sequelae  of  this  dis- 
ease from  the  disei^  itself.  And  when  it  exists  in  the 
former  of  these  states,  it  admits  of  an  artiflcial  termina- 
tion. In  the  treatment  of  this  affection,  therefore,  the 
objects  at  which  a  practitioner  chiefly  aims,  are  in  the 
first  place,  the  obviating  ui^ot  ayntptoms,  and  for- 
warding the  natural  termination  of  the  disease  ^  and  se- 
condly,' the  inducing  an  artificial  termination.  AVith 
these  intentions  various  practices  are  employed  on  dif- 
ferent occasions.  The  moet  approved  remedies  are  vo- 
mits, purees,  bleeding,  and  the  attenuating  pectorals  \ 
for  the  other  kinds  generally  do  hurt :  but  large  evacu- 
ations of  any  kind  are  pernicious.  In  the  Medical 
Observations,  vol.  iiL  Dr  Morris  recommends  castor 
and  cinchona  :  hut '  in  cases  attended  with  any  degree 
of  inflammation,  the  latter  must  certainly  do  hurt,  and 
the  former  will  generally  be  insignificant.  Dr  Butter, 
in  a  dissertation  expressly  on  the  subject,  relates  20  cases 
of  it  cured  by  the  extract  of  hemlock.  He  directs  half 
a  grain  daily  for  a  child  under  six  months  old ;  one 
grain  for  a  child  from  six  months  to^two  years ;  after- 
wards allowing  half  a  grain  for  every  year  of  the 
patient*8  age  till  he  he  20  :  beyond  that  period,  he 
directs  ten  ^;rains  to  be  given  for  the  first  day^s  con- 
sumption, gradually  increasing  the  dose  accoraing  to 
tbe  effect.  If  the  patient  have  not  two  stools  daily, 
he  advises  magnesia,  or  the  svipAaspotassacmnsulpktirej 
to  be  added  to  the  hemlock  mixture.  this  method 
he  says  the  peculiar  symptoms  of  the  disease  are  re- 
moved in  the  space  of  a  week  y  nothing  but  a  slight 
cough  remaining.  The  use  of  hemlock,  however, 
has  by  no  means  become  universal  In  consequence  of 
this  publication^  .nor  indeed  has  this  rcmc'dj  been 
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found  equally  SDOcessfu]  with  others  who  have  given  CoUea. 
it  a  fair  trial.  ^  '  »    ■  * 

The  cemedy  most  to  be  depended  upon  in  thm  disease 
is  change  of  air.  The  patient,  as  soon  as  the  disease 
is  fully  formed,  ought  to  be  removed  to  some  other  part 
of  the  country :  but  there  is  no  occasion  for  going  to  a 
distant  place  i  a  mile  or  two,  or  fr^ucntly  a  smaller 
distance,  will  be  sufficient  j  and  In  thin  uevr  habitation,, 
the  frequency  of  the  cough  is  almost  instantlv  dimlnUh- 
ed  to  a  most  surprising  degree.  After  remaining  there 
for  some  time,  however,  the  cough  will  often  be  ob- 
served to  become  again  more  frequent,  and  the  other 
symptoms  in<a«ased.  In  this  case,  another  change  of 
air,  or  even  a  return  to  the  former  habitation,  becomes 
necessary.  Manifest  benefit  has  even  been  derived  by 
changing  a  patient  from  one  room  a  bouse  to  ano-' 
titer.  But  although  change  of  air  has  thus  been  ad- 
vantageous, it  most  also  be  remarked,  that  when  it  has 
been  had  recourse  to  at  very  early  periods  it  has  often 
done  mlBcfalef,  particularly  by  aggravating  the  febrile 
and  inflammatory  symptoms.  If  the  disease  be  attend- 
ed with  fever,  bleeding  and  other  aoilphloglstic  reme- 
dies are  proper.  Dr  Buchao  recommends  an  ointment 
made  of  equal  parts  of  garlic  and  hog's  lard  applied  to 
tbe  soles  of  the  feet }  but  if  it  have  any  eflect,  it  is  pro- 
bably merely  as  an  tmplastrum  caiu/um.  It  ought  to  be  - 
pot  on  a  rag  and  applied  like  a  faster.  O^tra  mav 
fiometlinea  be  useful,  but  in  general  are  to  hie  avoided. 
They  are  chiefly  serviceable  where  tbe  cough  is  very 
frequent,  with  little  expectoration.  In  these  cases  bo- 
neflt  has  sometimes  also  been  derived  from  sulphuric 
ether,  and  sometimes  (rom  tbe  tincture  of  cantharldesi 
An  almost  instantaneous  termination  has  on  some  occa- 
sions been  put  to  this  disease  by  exciting  a  high  de^ee 
of  fear,  or  by  inducing  another  febrile  contagion  :  But 
the  efiecta  of  both  are  too  uncertain  and  too  dangerous 
to  be  employed  in  practice. 

Genus  tVIII.  PYBOSIS.  at* 

The  H£AaT-BuRH. 

Fytosia,  Savv.  gen.  200.  Sag.  i  ;8. 
Soda,  Xtn.  47.  rog.  154. 
ScotUf  the  AVat£R-Brash. 
Pyrosis  Sueuca,  Sauv.  sp.  4. 
Cardialgia  sputatoria,  Sauv*  Hp.  5. 

This  disease,  whether  considered  as  primary  or  symp- 
tomatic, baa  already  been  fully  treated  under  Dy- 

Genus  LIX.  COLICA.  301 
He  Colic. 

Colica,  Sanv,  gen.  204.  Lin.  50.  V^.  160.  162. 

Junck".  1 06. 

Colica  Bpasmodlcact  flatulcnta,  Jlaffin,  II.  284, 

Rachialgia,  tVtmv.  gen.  21 1.  Sag.  168. 

Ileus,  Satw.  gen.  252.  ^og.  162.  Sag.  gen.  187. 

Illaca,  Zot.  185. 
Dolor  et  spasmus  iliacus,  Hoffm.  II.  263. 
Passio  illaca,  Jtinck.  107. 

Sp.  I.  The  Spasmodic  CoLic.  jc* 

Colica  fiaiulenta,  pituitosa,  Sauv.  »p.  i.  2.  5.  6.  7. 
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Ileu^  [Ayaoiles,  voUulus  inflluuliutorliu,  &c.  £fu»d* 
-*  -     sp.  I.  3.  5.  7.  8.  9. 

Description.  Tlie  colic  is  chiefly  known  by  a  vio- 
lent pain  in  the  abdomen,  commoniy  about  the  umbi- 
lical region.  The  pain  resembles  various  kinds  of 
sensations,  as  of  burning,  twisting,  boring,  a  ligatnre 
drami  very  tight,  &c.  The  belly  is  generally  costive, 
ihon^  sometimes  there  is  a  violent  evacuation  of  bi- 
iious  matters  upwards  and  downwards.  In  these  ctfses 
the  disease  is  sometimes  accompanied  from  the  begin- 
aiog  with  a  weak  and  intennittiog  palsei  cold  sweats, 
ana  fainting.  In  soma  the  disease  comes  on  gradual- 
ly, he^aii^  with  an  habitual  coativenesa}  and  if 
purgatives  be  taken,  they  do  Dot  operate.'  The  pain 
L-omes  on  generally  aAer  a  meal,  and  soon  occasions 
nausea  and  vomiting.  Sometimes  the  disease  is  attend- 
ed with  pyreskia,  violent  thirst,  and  a  full  pulse  j  the 
vomiting  becomes  more  violent,  and  excrementitious 
matters  are  thrown  up  with  the  most  exquisite  pain  and 
'tension  of  the  abdomen  \  and  hiccough  comes  on,  which 
continites  obstinately  ;  till  at  last  a  cessation  of  pain  and 
fetid  breath  indicate  a  jnortiR  cation  of  the.  intestines 
and  aiqiroachiog  death.  Sometimes  the  peristaltic  mo* 
tion  of  the  intestines  is  so  totally  inverted,  tiMt  all  theix 
contents  arc  evacuated  by  the  mouth,  and  -even  clyaters 
will  be  vomited ;  which  constitutes  that  disease  com* 
dnonly  called  the  iliac  passim. 

CauscSf.  &c.  Colics  may  arise  from  any  sudden 
check  given  to  perspiration,  as  h^  violent  cold  applied 
to  any  part  of  the  body,  esperiatly  to  the  lower  ex- 
tremities and  abdomen.  Very  frequently  they. ate  00- 
castoned  by  austere,  acid,  or  iiidigestimc  alimcut^t  ta- 
ken into  the  stomach.  By  any  of  these,  a  violent  co- 
lic, or  indeed  an  tliac  passion,  ma^  be -occasioned;  for 
Dr  Cullen  justly  observes,  that  this  last,  thoagb  com- 
monly accounted  a  diflereRt  specios-of  disease,  diKrs 
from  colic  "\n  no  other  way  than  in  being  in  every 
respect  in  a  much  higher  degree.  In  those  who  have 
died  of  this  dbsease  and  been  dissected,  the  intestines 
have  sometimes  been  found  twisted ;  hut  more  com- 
monly there  hath  been  an  t/ttrosute^atiM  of  the  intestine, 
that  is,  one  part  of  the  gut  seems  to  have  entered 
within  the  other.  In  the  Edinburgh  Medical  Essays, 
vol.  iii.  we  have  a  di^ertation  on  the  use  of  the  warm 
bath  in  the  bilious  colic,  in  which  the  author  derives 
the  disorder  from  a  spasmodic  constriction  of  the  inte^ 
tine  occasioned  by  the  acrimony  of  the  bile.  By  this, 
be  says,  the  intestine  is  not  only  contracted  into  an 
unnsual  narrowness,  but  the  sides  of  it  have  been  found, 
upon  dissection,  so  closely  joined,  that  no  passage  could 
be  made  downwards  more  than  if  they  had  been 
strongly  tied  by  a  ligatnre.  The-formation  of  the  in- 
trouiMceptio  he  ex{HuunB  hy  quoting  a  passage  firom 
jPejerua,  who  made  the  following  oxperiment  on  a 
frog.  Having  irritated  the  intestine  of  the  animal  in 
several  different  places,  he  observed  it  to  contract  at 
those  places  most  violently,  and  to  protrude  its  contents 
upwards  and  downwards  .wherever  the  relaxed  state  of 
the  part  would  permit  *,  by  which  means  the  contents 
were  heaped  together  in  different  parts.  Hence  some 
parts  of  the  intestine  being  dilated  much  more  than 
enough,  by  reason  of  the  great  quantity  of  matter 
thrown  into  them,  formed  a  kind  ot  sack  which  readi- 
ly recuved  the  constricted  port  into  it.   If  this  hap- 


pen in  the  human  body,  there  is  the  grcate&t  danger 
of  a  mortification  j  because  the  part  which  is  cMistric- 
ted,  and  at  any  rate  disjK»sed  to  inflammation,  has 
that  disposition  very  much  increased  by  its  confinement 
within  the  other,  and  by  the  pressure  of  the  contents 
of  the  alimentary  canal  firom  the  stomadi  downwards 
upon  it.  An  iliac  passion  may  also,  arise  ii-om  the 
strangulation  of  part  of  the  intestine  in  a  hernia}  and 
even  a  very  small  portion  of  it  thus  strangulated  may 
occasion  a  iatal  di&ease.  In  the  Medical  Observatious, 
vol.  iv.  however,  we  have  an  account  xif  on  iliac  pari- 
sum  arising  from  «  very  diSltrent  cause,  which  could 
neither  have  been  suspected  nor  cured  by  any  other  way 
than  the  operation  of  gastrotom^j  or  opening  the  ahdo- 
men  of  the  piUieat,  in  order  to  remove  tlie  cause  of  the 
disorder.  The  patient,  a  woman  of  about  aS  years  of 
a^,  died  after  si^erisg  extreme  torture  for  six  days. 
1  he  body  being  opened,  some  quantity  of  a  dirty  co- 
loured  fluid  was  found  in  tlie  cavity  of  the  abdomen. 
The  jejunum  and  ileum  were  greatly  distended  with  air. 
A  portion  of  the  omentum  adhered  to  the  mesentery, 
near  tliat  part  where  the  ileum  terminates  in  the  cx- 
cuQi.  Vrom  tins  adhesion,  which  was  cloee  to  the  spine, 
there  ran  a  iigamentous  coed  or  .process  about  two 
inches  and  a  half  long,  .unequally  thick,  in  some  places 
not  thicker  than  a  packthread }  which  by  its  other  ex- 
tremity adhered  to  the  coats  of  -the  Ucum,  about-  two 
inches  above  the -cSBcnm.  This  cord  formed  a  circle 
with  Xhe  mesentery,  enou^  to  admit  a  hen^s  egg 
to  pass  through  it.  ^le  cord  liad  formed  a  noose 
(in  a  manner  difficult  to  be  explained which  included 
a  doubling  of  about  two  inches  of  the  lower  end  of  thu 
ileum,  and  was  drawn  so  tight,  that  it  not  only  put  a 
stop  to  the  passage  of  every  thing  through  the  bowels, 
and  brought  on  a  gangrene  of  the  strangulated  part, 
but  it  had  even  cut  through  all  the  coats  of  the  inte- 
stine on  the  opposite  side  to  the  mesentery,  and  made 
an  aperture  about  on  inch  long.  In  the  Memoirs  of 
the  AcodeoE^  of  Sm^iy  are  mentioned  seve rel  similar 
cases. 

Prognosis*  The  colic  -Is  never  to  be  reckoned  void 
of  danger,  as  .it  may  unexpectedly  terviuato  in  an 
inflammation  and  gangrene  of  the  intestines>  Those 
iQiecies  of  it  which  arc  attended  with  purging  must  be 
considered  as  much  less  dangerous  than  those  in  which 
the  vomiting  is  very  violent.  The  iliac  passion,  or 
that  attended  with  the  vomiting  of  feces,  is  always 
to  be  accounted  highly  dangerous  ;  but  if  the  passage 
through  the  intestines  be  free,  even  though  their  pe- 
ristaltic motion  should  be  Inveited,  and  clysters  evacu- 
ated  by  the  mouth,  there  is  much  more  hope  of  a  core, 
than  when  the  belly  is  obstinately  costive,  and  there  is 
some  fixed' ohstnictioa  which  seems  to  bid  defiance  to 
all  remedies. 

Cure.  In  the  core  of  the  spasmodic  ct^ic,  the  reco- 
very must  ultimately  depend  on  producing  a  resolution 
of  the  spasmodic  affection.  In  order  to  accomplish 
this,  it  is  in  general  necessary  to  evacuate  the  contents 
of  the  intestines, .  snd  to  remove  morbid  irritability 
existing  in  that  part  of  the  system.  But  In  order  to 
preserve  the  life  of  the  patient  from  the  most  immi- 
nent hazard,  it  is  still  more  necessary  to  prevent  and 
remove  those  inflammatory  affections  which  oflen  oc- 
cur in  this  disease.  As  the  chief  danger  in  colics,  arises 
from  an  uflonunation  and  consequent  mortification  of 
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Spouni.  tht  intestines,  it  is  essentiftlly  neccssnry,  in  the  first 
^  '  w  place,  to  diroiotsh  the  tendency  to  a  pyrexia,  if  there 
should  happen  to  be  any.  This  is  accomplished  by 
bleeding,  emollient  injections,  warm  bathing,  and  cool- 
ing medicines  taken  inwardly.  Dr  P(Hrter  strm^y  re- 
tomroends  the  warm  bath  in  those  colics  attended  with 
Violent  eTacuatioos  of  bile.  He  supposes  it  to  do  ser* 
vice  by  relaxing  the  constriction  of  tbe  intestines,  and 
tiiua  preventing  or  removing  tbe  introsusceptio.  In  the 
mean  time  opiates  may  be  given  to  ease  the  paio,  while 
every  method  is  tried,  by  cathartics  and  glystcrs  of  va- 
uous  kinds  to  procure  a  stool.  In  obstinate  eases, 
where  <itlmiilBting  cathartics  have  proved  ineffectual, 
the  milder  kinds,  such  as  manna,  senna,  oleum  ricini, 
&c.  will  sometimes  succeed ;  but  when  every  thing  of 
this  kind  fails,  recourse  must  he  had  to  some  of  the 
more  extraordinary  methods.  Sone  hare  reaHunend- 
ed  the  swallowing  of  leaden  bollets^  on  a  snj^osition 
that  by  their  weight  they  wonid  force  through  the  ob- 
struction but  these  seem  macli  more  likely  to  create 
than  to  remove  an  obstruction.  It  is  impossible  they 
can  act  by  tbeir  gravity,  because  the  iutestloes  do  not 
lie  in  a  straight  tine  from  the  pylorus  to  tbe  anus ;  and 
^ongfa  this  were  actually  the  case,  we  cannot  suppose 
that  the  weight  of  a  leaden  bullet  could  prove  very  effi- 
cacious in  removing  either  a  spasmodic  constrtctioD  or 
an  obstruction  from  any  other  cause.  But  when  we 
'consider  not  only  that  the  intestines  consist  of  a  great 
'  multitude  of  folds,  but  that  their  peristaltic  motion  (b^ 

which  only  the  contents  are  forced  throng  them)  is 
inverted,  the  futility  of  this  remedy  must  he  evident. 
It  might  rather  be  supposed  to  aggravate  the  disease  ; 
as  the  lead,  by  its  pressure,  would  tend  to  fix  the  in- 
trosnsception  more  firmly,  or  periiaps  push  it  still  far- 
ther on.  The  same  thing  may  be  said  of  quicksilver  : 
not  to  mention  the  pernicious  consequences  to  be  appre- 
hended from  swallowing  large  quantities  of  this  mine- 
ral, even  if  it  should  prove  efficacious  in  relieving  the 
patient  for  the  present.  There  are,  however,  some  late 
cases  on  record,  particularly  one  by  Mr  William  Perry, 

Snblisbed  in  the  sixteenth  volume  of  the  Edinborgh 
fedical  Commentaries,  in  which  tbe  bydrargyrus,. 
swallowed  in  great  quantities,  was  attended  with  the 
happiest  ^fects,  after  ewry  otlwr  remedy  had  been  tried 
in  vain. 

Another  method  ha*  been  proposed,  in  the  Medical 
Essays,  for  relieving  the  miserable  patients  in  this  disor- 
der, which  in  many  cases  has  been  known  to  do  ser- 
vice. Hie  patient  ia  to  be  taken  out  of  bed,  and  made 
to  walk  about  on  the  cold  floor  of  a  damp  apartment. 
At  the  same  time,  basons  of  cold  water  are  to  he  dashed* 
on  his  feet,  legs,  and  thighs  j  and  this  moat  be  conti- 
nued for  an  hour  or  longer,  if  a  stool  be  not  procured' 
before  that  time,  though  this  will  generally  be  the  case 
much  sooner.  The  exercise  does  not  at  all  impair  the 
patient'^  strength,  but  rather  adds  to  it }  and  some  very 
.  remarkable  instances  are  adduced  to  the  6th  volume  of 
•  the  Medical  Essays,  where  this  {woved.  effactna]  after- 
all  other  medicines  had  failed;  In  one  person  the 
disease  had  come  on  with  a  habitual  costiveness,  and  he 
.  had  been  for  a  week  tormented  with  tbe  most  violent 
pain  and  vomiting,  which  could,  be  stopped  neither  by 
anodynes  nor  any  other  medicines,  the  sharpest  ctysters 
being  returned  unaltered,  and  all  kind<4  of  purgatives 
liirown  up  soon  after  they  were  s^raltowed  }:  but  by  the 
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ahove-nwntioned  method,  a  s(o<d  was  wocm^d  in  35  CoUcs^ 
minutes,  and  the  patient  recovered.  In  sone  others  w^^-.  n 
tbe  costiveness  bad  continued  for  a  mi|ch  hmger  time- 
Other  remedies  are,  the  blowinp  air  into  the  intestine* 
by  means  of  a  bellows,  and  the  mjeoling  clysters  of  tho 
smoke  of  tobacco.  But  neither  of  these  seem  very  ca- 
pable of  removing  the  disease.  They  can  affieet  only 
the  parts  below  the  obstruction  }  while,  to  cure  the  dis- 
ease, it  is  necessarv  that  tbe  obstructed  parte  themselves 
should  be  reached  by  the  medicine,  and  therefore  we 
have  not  many  well-attested  instances  of  their  success.  In 
some  obstinate  cases,  however,  benefit  has  certainly  been 
derived  from  tobacco-smoke  injections,  and  likewise 
from  injecticHis  of  tepid  water  to  the  extent  of  several 
pounds.  Fvr  putting  in  practice  these  modes  of  cure, 
a  partieolar  apparatus  has  been  contrived;  and  in 
cases  even  apparently  desperate,  neither  sheoM  be  M* 
glected.  Tbe  cold  water  gives  a  general  and  very  con* 
sidermble  shock  to  the  system,  <meks  tbe  perspiration^ 
and  thus  drives  tbe  humours  inward  upen  the  intes- 
tines, by  which  they  receive  a  much  more  effectual 
stimulus  than  can  be  supposed  to  arise  from  any  kind 
of  clyster.  But  when  all  methods  have  failed,  the 
only  chapce  the  patient  can  have  for  life  ia  by  a  nuinuil 
operation. 

In  those  colics  which  are  attended  with  fiuntuigs, 
&c.  from  the  beginning,  and  whidi  genendly  attack 
hysteric  women  and  other  debilitated  persons,  all  kinds 
of  evacuations  are  pernicious }  and  tbe  cure  is  to  be 
attempted  by  anodynes  and  cordials,  which  will  sddom 
fail  of  success.  Even  there  also,  however,  it  is  nece^ 
sary  that  the  belly  should  he  moved  ;  and  for  this  pur- 
pose injections,  containing  a  solution  of  asafcetida,  whidi 
operate  powerfully  as  antispasmodics,  are  prefei^e  to 
most  other  modes  of  cure. 

Sp.  IL  CoucA  PicTOKUM.   Tke  CtiHc  of  Pmctotu  305 

Rachialgia  Fictonum,  Saw,  sp.  i. 
Rachialgu  metallica,  Sauv.  sp.  3. 
CoUca  Pictonum  Citem.  . 

Another  cause  to  which  violent  odics  are  f^rqnen^■ 
ly  to  be  ascribed,  and  which  often  gives  occasion  to 
wem  where  it  is  very  little  suspected,  is  lead,  or  some 
solution  or  fume  w  it,  received  into  the  body.  To 
this  cause  is  •vidently  owing  the  colics  to  ^!ch  plom- 
bers,  lead-BUoers,  and  smeltere  of  lead  are  subjecL  To 
die  same  cause,  though  not  so  apparent  at  first  sight,  are 
we  to  ascribe  tbe  Devonshire  colic,  where  lead  is  receiv- 
ed into  the  body  dissolved  in  cyder,  the  common  drink 
of  the  inhabitants  of  that  country.  Tliis  has  been 
proved  by  experiment  for  lead  has  been  extracted 
from  cyder  in  quantity  sufficient  to  produce  peroicions 
effects  on  the  human  body.  The  colie  of  Poictoo,  and 
what  is  called  the  dry  btBy^ck  in  the  West  Iiidie8« 
are  of  tbe  sune  nature :  for  which  reason  we  give  the 
fidlowing  general  description  of  the  symptoms  of  all 
Acse  diseases. 

Hm  patient  u  generally  first  seized  with  an  acute 
pain  at  the  pit  of  tbe  stwnach,  which  extends  itself 
down  with  griping  pains  to  the  bowels.  Soon  after 
there  is  a  distention,  as  with  wind;  and  frequent  retch- 
ings to  vomit,  without  bringing  up  any  thing  but  small 
quantities  of  bile  and  phlegm.  An  obstinate  costive- 
Den  follows,  yet  sometimes  attended  with  a  teneamoa, 
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and  tlie  bowels  seem  to  the  patient  as  if  they  trere 
'  drawn  up  towards  tbe  back  }  .at  other  times  they  are 
drawn  into  hard  Iuntp9,  or  hard  rolls,  which  are  plainly 
perceptible  to  the  hand  on  the  belly.  Sometimes  the  coats 
of  the  intestines  seem  to  be  drawn  up  from  the  anus  and 
down  from  the  pylorus  towards  the  nave).  When  a 
stool  is  procured  by  artificial  means,  as  clysters,  &c. 
the  feces  appear  in  little  hard  knots  like  sheepV?  dung, 
called  JcjTO^  and  we  in  small  quantity.  Hiere  ia, 
howerer,  nsaidly  an  obstinate  costiveness ;  the  urine 
is  discharged  in  small  quantity,  frequently  with  pain 
and  much  difficnltj.  The  pulse  is  generally  low, 
diou^  sometimes  a  little  quickened  the  violence 
of  the  pain ;  but  inftammatory  symptoms  very  seldom 
occur.  The  extremities  are  oitcn  cold,  and  sometimes 
the  violence  of  the  pain  causes  cold  clammy  sweats 
and  Minting.  The  mind  is  generally  much  HBccted, 
and  the  spirits  are  sunk.  The  disease  is  olten  tedious, 
especially  if  improperly  treated,  insomuch  tliat  the  pa- 
tients will  continue  in  this  miserable  state  for  twenty 
or  thirty  days  successively  ;  nay,  instances  have  been 
known  of  its  continuing  for  six  months.  In  this  case 
the  pains  at  last  become  almost  intidenble :  the  p^ 
fient*s  breath  acqnires  a  strong  fetid  amell  like  excre- 
aents,  firom  a  retention  of  the  feces,  and  wi  absorp- 
tion of  the  putrid  effluvia  from  tbem  by  the  lacteals. 
At  last,  when  the  pain  in  the  bowels  begins  to  abate, 
a  pain  comes  on  in  the  shoulder-joints  and  adjoining 
mosdes,  with  an  unusual  sensation  and  tingling  along 
the  spinal  marrow.  This  '  soon  extends  it«clf  from 
thence  to  the  nerves  of  the  arms  and  legs,  which  be- 
come  weak  ;  and  that  weakness  increases  till  the  ex* 
treme  parts  become  paralytic,  with  a  total  loss  of 
motion,  though  a  benumbed  sensation  often  nmains.  ' 
Sometimes,  by  a  sndden  metastasis,  (be  Imun  becomes 
affected,  a  stupor  and  delirium  come  on,  and  the 
nervous  system  is  irritated  to  such  a  degree  as  to  pr»- 
duce  general  convulsims,  which  are- fivqnently  followed 
by  death.  At  other  times,  the  peristaltic  motion  of 
the  intestines  is  inverted,  and  a  trtle  iliac  passion  is 
prodoced,  which  also  proves  fatal  in  a  short  time. 
Sometimes  the  paralytic  aOection  of  the  extremities 
goes  off,  and  the  pain  of  the  bowels  returns  with  its 
former  violence ;  and  on  the  cessation  of  the  pain  in^ 
the  intestines,  the  extremities  wain  become  paralytic ; 
and  thus  the  pain  and  palsy  win  alternate  we  a  very 
long  time. 

Cure.  Various  methods  have  been  attempted  for 
lenravin^  thiM  terrible  disease.  The  obstinate  costive- 
ness which  attends  it,  made  pirjwciuu  at  6r8t  exhibit 
very  strong  purgatives  and  stimulating  clysters,  fiat 
these  medicines,  by  increosinji^  the  convuhive  spasms  of 
the  intestines,  were  found  to  be  pernicious.  Bafeam 
of  Pern,  by  its  warm  aromatic  power,  was  found  to 
succeed  much  better ;  and-Dr  Sydenham  accordingly 
pr^ribed  it  in  the  quantity  of  40  drops  twice- or 
thrice  a-day  taken  on  sugar.  This,  -with  gentle  pur- 
gatives, opiates,  and  some  drops  of  the  hotter  essential 
oils,  continued  to  be  the  medicine  commonlyvemploy^ 
ed  in  this  disease,  till  a  specific  was  ^bluhed  by  Or 
Lionel  Chalmers  of  South  Carolina.  This  receijtf 
was  purchased  by  Dr  Chalmers  firom  a  family  where 
it  had  IcHig  been  ksft  a  secret.  Tlie  only  unusual  me- 
dii»ne  hi  this  receipt,  and  on  which  nie  dficaey  of 
it  chiefiy  if  not  wholly  depends^  is  snlphate  of  co^^ 
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This  must  he  dissolved  in  water,  in  tht  quantity  of  Colira. 
one  grain  to  an  ounce,  and  the  dose  of  the  solution*— 
is  a  wine-glassful  given  jasting  for  nine  successive 
momings.    For  the  first  four  or  five  days  this  me* 
dicine   dischar^  much  seruginous  bile  both  ways ; 
hut  the  excretions  of  this  humour  lessen  by  degrees^ 
and  before  the  course  be  ended,  it  has  littie  other  ef- 
fect than  to  cause  some  degree  of  squeamishness,  or 
promote  a  few  bilious  steols,  or  perhaps  may  not  move 
the  patient  at  all.    At  the  time  of  using  th^  medicine 
the  patients  should  live  upon  broth  made  of  lean  meat, . 
gruel,  or  panada :  but  afaeot  the  seventh  or  eighth  day, 
they  may  be  allowed  bread  and  boiled  chicken.  Here 
the  copper  seems  to  do  service  by  its  tonic  power ;  and 
for  the  same  reason  alum,  rcoommended  by  Dr  Perci-  - 
val,  most  probably  cures  the  disease.    He  says  be  has 
found  this  very  efficacious  in  obstinate  affections  of  the 
bowels,  and  that  it  generally  proves  a  cure  in  the- 
slighter  cases  of  the  cotica  pictonum.    It  was  given  to 
the  quantity  of  fifteen  grains  every  fourth,  fifth,  or 
sixth  hour  i  uid  the  third  dese  never  &iled  to  mitigate 
Che  pam,  and  sometimes  entirely  removed  it.  Among 
purgative  medie>nes4fae  oleum  Ttctni  IS  found  te  be  the 
most  cfficanions.    It&rcury  also,  particularly  under  the  - 
fiwm  of  cahmiel,  has  often  been  employed  with  success. 
And  much  benefit  has  been  dermd  fr»m  combining 
the  calomel  with  opium.    From  this  combination  there 
is  often  obtained,  in  the  first  instance,  an  alleviation  of 
the  pnin,  and  afterwards  n-liee  diaeharge  by  the  belly. 

Sp.  IIL  The  C0Z.IC  from  Coatiwenm, .  3^*4 

Colica  stercorea,  Sauvi.  .sp.  3. 

Ileus  it  fiecibus  induratis,  Sauv.  sp.  2.  ■ 

For  the  tretttmeat  of  this  species,  see  aborr. 

Sp.  IV.   Hw  Accidental  Colic, 

Colica  TsprrnrrSi  -  iirridrntnlin'i    Inrtrntinm,    H  ve- 
.   neno,  Sauv.  sp.  10.  14*  18.  20. 
Cholen-  sicca  anrigiaosa,  h  fongis  venenatis,  e/uad,  ■ 
Bp.  2. 

When  tmlics  arise  from  acrid  potsonons  matter  taken  • 
into  the  stomach,  the  only  cure  is  either  to  evacuate 
the  poison  itself  by  vomiting,  or  to  swallow  some  other 
substance  .which  may  decompooDd  it^and  thus  rendisr  - 
it  inactive.    Tlie  most  common  and  dangerous  sab-  - 
stances  of  this  kind  are  carrosive  mercury  and  usenio. 
The  former  is  easily  decompoonded  by«lkalinie  Saks  ; - 
and  therefore-  a  solution  of  lizivial  ■  sBlt,'if  swallowed 
hefyn  the  poison  has  time  to-  indoee  a  meartifieation 
of  the  bowels,  will  prove  a  certain  cure^  -  Much  mor« 
unoertain,  however,  is  the  case  when  arsenic  is  swallow* 
ed,  beeansc  there  is  no  certain  -  aad  speedy-sdvent  of 
that  substance  yet  knewn.    Milk  has  been  recommend- 
ed as  efficacious ;  and  lately  «  solution  ot  hepar  nilpAu- 
rii.    The  latter  may  possibly  do*  service ;  as  arsenic 
unites  read^  with  sulphur,  and-faas  its  peraicious  qua- 
lities more  obtonded  by  Aat  than  by  any  other  known 
substance :  but  indited,  even  die  solvent  powers  of  diis 
medicine  an  so  wedt,  that  its  efltscts  as  well  as  those  of 
others  Aiost  be  very  nnccitaia.- 

Some  kinds  of  fungi,  when  swaDowed,  are  apt  to  pr»- 
dnce  colics  attended  with  stupor,  delirium,  and  convul- 
aioos }  nnd4bc  maoo  sometimes  hiippens  from  esting  a 
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Practke. 


Spasmi.  large  quantity  of '  tlie  sbell'Btdi  known  by  the  name  of 
'  '  w  muscles  (the  Mytilus).  Some  of  the  fungi,  doubtless, 
may  have  an  inherent  poisonous  quality }  but  generally 

.  they  as  well  as  the  muscles  act  on  a  diflerent  principle 
Their  pernicious  e^ts  happen  most  commonly  when 
they  are  taken  on  an  empty  stomach ;  and  are  then  sup- 
posed to  be  occasioned  by  their  adhering  so  close  to  its 

.coats,  that  it  cannot  exert  its  powers,  and  the  whole 
system  is  thrown  into  the  utmost  disorder.  The  ma- 
lady may  therefore  Ijc  very  easily  prevente<l  j  bat  when 
once  it  has  taken  place,  it  cannot  be  removed  till  ei- 
ther vomiting  be  excited,  or  the  stomach  has  recovered 
itself  in  .such .  a  manners. to  throw  off  the  adhering 
matter. 

-  Sp.  v..  Colic  of  New-bom  InfanU,  from  a  Retention  of 

the  Meconium,    (Stmv,  sp.  19.) 

This  diswdcr  would  be  prevented  were  children  a1- 
Jowed  inun^iately  to  suck  their  modiers,  whose  milk 
at  first  is  purgative.  But  as  this  is  notcomnuilily  done, 
the  child  is  frequently  troubled  with  colics.  These, 
however,  may  be  removed  by  a  few  grains  of  ipecacu- 
anha, or  a  drop  or  two  of  antlmouial  wine.  By  these 
means  the  stomach  is  cleansed  by  vomiting,  and  the 
belly  is  generally  loosened  ^  but  If  this  last  effect  docs 
not  happen,  some  gentle  pui^  will  be  necessaty. 

3cfi  ^P*       Colic  from  a  Calhsiiy  of  the  Colon. 

It  is  often  impossible  to  Denver  this  distemper  be; 
fore  the  patient*s  death  }  and  though  it  should,  A  does 
not  admit  of  a  cure. 

307      Sp.  VIL  Hie  Colic  from  Intextinal,  Cakuli,  (Smv. 

sp.  lo.  15.) 

When  certain  indigestible  bodies,  such  as  cherry- 
stones, plum-stones,  small  pieces  of  bonea,  &c.  are 
swallowed,  they  frequently  prove  the  basis  of  calculi, 
ormed  by  an  accretion  of  some  kind  of  earthy  matter  ; 
and  being  detained  In  some  of  the  flexures  of  the  intes- 
tines, often  occasion  very  violent-colics.  ,71ieae  calculi 
do  not  discover  themselves  by  any  peculiar  syqaptooia, 
nor  do  they  admit  of  any  parUcular  method  j)f  cure. 
In  the  Medkal  Eqsays  we  have  an  instance  of  colics 
for  six  years,  occasioned  by  calculi  oC  tliis  kind.  The. 
concretions  were  at  last  passed  by  stool ;  and  ^beir  pas- 
sage was  procured  by  causing  the  patient  drink  a  large 
quantity  of  warm  watery  with  a  view  to  promote  the 
evacuation  of  bile,  a  redundancy  of  which  was  supposed 
to  be  the  cause  iif  her.  disorder. 

-  Genus  LX.  CHOLERA,  the  Cholera  Morbus. 

'  Cholera,  Sauv.  2J3.  Lin.  186.  Vog,  UO.  Sty;,  18S. 
Hoffm.  II.  16^. 
Dlarihoea  cholerica,  Jtmck.  xi  2. 

-00  '  ^P*  ^*        Spontaneous  Cholebj,  coming  on  without 
any  maniiest  caaae. 

Cholera  spontanea,  Sauv,  sp.  i.    &fdenh  secL  iv. 
cap.  2. 


Cholera  Indica,  Sauv,  sp.  7. 


Clidcia. 

Sp.  n.  The  Accidental  CaoLEBd,  from  acrid  matter  *     w  -> 
taken  inwardly.  .  3  *^ 

Cholera  crapulosa,  Sauv.  sp.  11. 
Cholera  b  venenis,  Sauv.  sp.  4,  5. 

The  clmlera  shows  Itself  by  excessive  vomiting. and 
purging  of  bilious  matter),  with  violent  pain,  innation 
and  distention  of  the  belly.  Sometimes  the  patients 
fall  Into  universal  convulsions  ^  and  sometimes  tht:y 
are  affected  with  violent  spasms  in  particular  parts  of 
the  body.  7'here  is  a  great  thirst,  a  smalt  and  unequal 
pulse,  cold  siveats,  fainting,  coldness  of  the  extremities, 
and  biccnni^.;  and  death  frequently  ensues  in  twenty- 
four,  hours. 

In  this  disease,  as  «  great  quantity  of  bile  is  deposited 
in  the  alimentary  canal,  particularly  in  the  stomach,  the 
first  object  is  to  counteract  its  influence,  and  to  promote 
an  easy  discharge  of  it.  It  is  next  necessary  to  restrain 
that  increased  secretion  of  bile,  by  which  a  fresh  depo- 
sition In  the  alimentary  canal  would  otbenvise  be  soon 
produced.  And,  in  the  last  place,  measures  must  ofiten 
be  employed  to  restore  a  sound  condition  to  the  ali- 
mentary canal,  which  Is  frequently  much  weakened  by 
the  violence  of  .the  disease. 

On  tliese  {^rounds,  tbe  cure  of  this  distemper  is  ef- 
lected  by  giving  the  patient  a  large  quantity  of  warm 
water,  or  very  weak  broth,  in  order  lo  cleanse  the  sto- 
mach of  tbe  irritating  matter  which  occasions  tbe 
disease,  and  iiyectiog  tbe  same-hy-wiLy  of  clyster,  till 
tbe  pains  begin  to  abate  a  little.  After  thu,  a.  laige 
■dose  of  laudanum  is  to  be  given  ..in  some  convenient 
vehicle,  and  repeated. as  there  is  occasion.  Bat  if  the 
vomiting  and  purging  have  continued  for  a  long  time 
before  the  physician  be  called,  immediate  recourse  must 
be  had  to  the  Jaudanum,  because,  the  patient  will  be 
too  much  exhaiisted  to  bear  aoy  further  evacuations. 
■Sometimes  the  propensity  to  vomit  is  so.  strong,  tbit 
nothing  will  be  retained,  and  the  laudanum  itself 
thrown  up  as  aooo:  as  swallowed.  To  settle  the  sto- 
mach in  these  cases,  Sr  Douglas,  in  the  Medical 
Essays,  recommends  a  decoction  of  oat-bread  toasted 
as  brown  as .  coffee  ;  and  tbe  decoction  itself  ought  to 
be  of  the  colour  of  .weak  coffee.  He  says  he  doi^  not 
remember  that  tins  decoction  was  .ever  vomited  by  any 
of  his  patients.  An  infiirion  of  mint  leaves,  or  good 
pim^e  mint-water  is  also  eaid  to  be  very  efficacious  id 
the  same  fiase. 

The  tincture  of  opium  is  sometimes  retained .  when 
given  in  conjunction  with  a  portion  of  the  suljdiuric 
acid  properly  diluted.  But  when  it  cannot  be  retain- 
ed in  a  fluid  form  by  tbe  atd.of  any  addition,  it  will 
sometimes  sit  4ipon  the  stomach  when  taken  in  a  BoUd 
state.  . 

After  the  violence  of  the  disease  Is  overcome,  the 
alimentary  canal,  and  the  stomach  in  particuUr,  re* 
quires  to  be  braced  and  strengthened.  With  this  view 
recourse  is  oflen  had  with  adrantage  to  differrat  ve- 
getable bitters,  particularly  to  the  use  of  the  Colombo 
root;  which,  while  it  strengthens  the  stonuu^,  is  also 
observed  to  have  a  remarkable  tendency  In  alli^ing 
a  disposition  to  vomiting,  which  often  remains  for  a 
c<Hi8lderable  time  after  :Uie  cholera  may  be  ssjd  to  be 
overcome. 
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Gewus  LXL  diarrhoea. 
Looseness. 


Diarrfacca,  Sativ.  g«a.  253.    Lia,  Z87.    Fgg,  X05. 

Sag,  gen.  189.  Juttck.  112. 
Hepatirrhoea,  6'a»t'.  geoi  246> 
Cholcrica,  /.m.  190. 

Cceltaca,  iSauv.  gen.  255.  Xitf.  189.  Ft^.  X09.  Sb^. 
gen.  199. 

Liniteria,  &nrv.gra.  2j6.  Lin,  x88.  5(r^.  gen,  191. 
Vtjg,  108. 

Ktuitaria,  et  Wucorriiois,  T^.  11 1.  112. 

8p.  I.  The  FeaUent  Diabrboea, 
Diarrboea  ■tercorou  et  vulgaris,  Sauv.  sp.  x.  2. 

This  is  occasioned  fay  too  great  a  quantity  of  matter 
tbrown  into  the  alioieotary  canal ;  and  what  is  dis- 
charged has  not  the  appearance  of  excrements,  but  is 
much  Trfaiter,  and  of  a  thinner  consistence.  Voracious 
people  who  do  not  sufficiently  chew  their  food,  gor- 
mandizers, and  even  those  who  stammer  in  their  speech, 
are  said  to  be  liable  to  this  disease.  In  slighter  cases  it 
is  removed  without  anj  medicine,  or  by  a  dose  of  rhu- 
barb ;  but  where  the  matters  have  acquired  a  putrid 
taint,  the  disorder  may  be  much  protracted  and  become 
dangenos.  In  this  case  lenient  and  antisejitic  purga- 
tives are  to  be  made  use  of,  after  which  the  cure  is  to 
he  completed  hjr  aMriogents. 

Sp.  U.  "BiHous  DiAxaHosj, 

(^Sauv.  sp.  8). 

This  distemper  shows  itself  ]xy  copious  stools  of  a  very 
yellow  colour,  attended  with  gripes  and  heat  of  the 
bowels,  thirst,  bitterness  and  dryness  of  the  mouth, 
yellowness  the  tongne,  and  frequently  follows  an  in- 
termitting or  bilious  fever.  When  the  fever  is'  gone, 
the  d!ar»oea  is  to  be  removed  by  acidulated  and  cool-  • 
ing  drinks,  with  small  doses  of  nitre. 

Sp.  III.  The  Macotis  Diasxiioej* 

Diarriicea  lactentiuns,  Sauv.  sp.  19. 
Dysenteiia  ParisiMa,  Sauv.  sp.  3. 
Diarrhoea  ab  hypexcaftbaisi,  Sauv.  sp.  16. 
Dysenteria  3k  catharticis,  Sauv*  sp.  1 2. 
Pituitaria,  Vo^.  111. 
Ijeucorrbois,  f^og.  1x2. 
Diarrhoea  pituitosa,  Sauv.  sp.  4. 
Cceliaca  mucosa,  Sauv.  sp.  3. 
Diarrhoea  serosa,  Sauv,  sp.  XC 
a.  DiardiQca  nrinosa. 

This  kind  of  diarrhcca,  besides  tlie  matters  usually 
excreted,  is  attended  with  a  copious  dejection  of  (he 
mucos  of  the  intestiues  with  great  pain ;  while  the 
patient  daily  pines  awa^,  but  without  any  fever.— 
Persons  of  all  a^  ue  liable  to  it,  and  it  comes  on 
uaoally  in  the  winter-time }  but  is  so  obstinate,  that  it 
will  sometimes  continue  for  years.  In  obstinate  loose- 
nesses of  this  kind,  vomits  frequently  repeated  are  of 
the  greatest  service.  It  is  also  very  beneficial  to  keep 
lite  body  warm,  and  rub  the  belly  with  stimulating 
«ioUneDts ;  at  the  same  time  that  astringent  clysters, 
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rhnharb,  and  stomachic  medicines,  are  to  be  eidnbiti-  iKaiAcea. 
ed.    Starch  clysters  are  veiy  oftm  effieacsions.-'Sonie  "' 
Unds  of  looseness  are  contagious  i  and  Sir  Jdm  : 
Bringle  mentions  a  soldier  mua  laboured  under  an  • 
obstinate  diarrhoea,  who  infected  all  those  that  used 
the  same  privy  with  himself.    In  the  looseness  which 
frequently  followed  a  dysentery,  the  same  author  tells 
us  that  he  began  the  core  with  giving  a  vomit  of  ipe- 


cacuanha, after  which  he  put  the  patients  on  a  course 
of  astringents.    He  used  a  mixture  of  three  drachms  of 
extract  of  logwood,  dissolved  in  an  ounce  and  a  half 
of  spirit  of  cinnamon,  to  which  was  added  seven  ounces : 
of  common  water,  and  two  drachms  of  tincture  of  ca- 
techu.  Of  this  the  patient  took  two  spoonfuls  once  in 
four  or  five  hours,  and  sometimes  also  an  opiate  at  bed- 
time.  He  recommends  the  same  medicine  in  (dtttinatB 
diarrhoeas  of  all  kinds.   A  decoction  of  Hmaranfatt  bark 
was  also  found  effectual,  when  the  dysenteric  symptnms 
had  gone  off.   Dr  Hitck,  who  used  this  article  in 
North  America,  also  recommends  it  in  diarrhoeas.  Two 
or  three  ounces  of  the  stmarauba  are  to  be  boiled  in  a 
pound  and  a  half  of  water  to  a  pound,  and  the  whole  ' 
quantity  taken  throuf^ut  the  day.  '  He  begau  with 
Uie  weakest  decoction }  and,  when  the  stomal  of  the- 
patient  could  easily  bear  it,  he  then  ordered  the  strong- 
est :  but  at  the  same  time  he  acknowledges,  that,  un- 
less the  sick  found  themselves  sensibly  better  within 
three  days  firom  the  time  they  began  the  medif:ine,  they 
seldom  alimrards  received  any  4ienefit  from  it.  But* 
when  all  astriogmts  have  fiUled,  Sir  36bn  Fringle  in- 
fimns  MS,  he  hiUh  known  a  core  effected  by  a  mUk  and 
iarinaoeoos  diet  i  and  he  thinks  in  all  cases  the  dis-' 
order  would  be  much  more  easily  removed,  if  the  pa-' 
tienta  could  be  prevailed  on  to  abstain  entirely  from 
spirituous  liquors  and  animal  food.    If  the  milk  by  it- 
self should  turn  sour  on  the  stomach,  a  third  part  of 
lime-water  nuy  be  added.    In  one  case  he  found  a  pa- 
tient receive  more  beoefib  from  good  butter-milk  thin 
from  sweet-milk.    The  chief  drinks  are  decoctions  of- 
barley,  rice,  calcined  hartshomf  toast  and  water,  or' 
milk  and  water. 

Sp.  IV.  The  CojojAC  Pamsio».  - 


its 


Coelica  chylosa,  Sauv.  sp.  x* 
Coelica  lactea,  Sauv„  sp.  4. ' 

There  are  very  great  differences  among  physicians 
concerning  the  nature  of  this  disease.  Sauvages  says, 
from  Aretseus,  it  is  a  chronic  flux,  in  which  the  ali- 
ment is  discharged  half  digested.  It  is  attended  with  ■  . 
great  pains  of  the  stomachy  resembling  the  pricklbig 
of  pins 't  rumbling  and  flatus  in  the  intestines }  white 
stools,  because  deprived  of  bile,  while  the  patient  be- 
c»>mes  weak  and  lean.  Tiie  disease  is  tedious,  periodi- 
cal, and  difficult  to  be  cured.  Sauvages  adds,  that 
none  of  the  modems  seem  to  have  observed  the  disease 
properly  ^  that  the  excrements  indeed  are  white,  on 
account  of  «  deficiency  of  the  bile,  hut  the  belly  ia 
bonnd  as  in  the  jaundice.  Dr  CuUcn  says  there  is  a 
dejection  of  a  milky  liquid  of  the  nature  of  chyle; 
but  this  is  treated  by  Vogel  as  a  vulgar  error.  He 
accuses  the  modems  of  copying  from  Arctacus,  nho 
mentions  white  trees  as  a  symptom  of  the  distemper  ; 
from  whence  authors  have  readily  fallen  into  the  no- 
tion that  they  never  appeared  of  any  other  colour  in 
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peimw  lalManne  under  fbe  eodiK  painon.'  Thii  error 
'  qmckly  produed  anotber,  wbidi  haa  been  very  gener- 
ally received }  naoiely,  that  the  chyle  was  thrown  oM 
of  the  laeteals  by  reason  of  some  obstmction  there,  and 
thus  passed  along  with  the  excrements  ;  of  which  he 
says  there  is  not  the  least  proof,  and  agrees  with  Are-  . 
tSBus  that  the  whiteness  is  only  occasioned  by  the  want 
labile.  He  endeavours  to  prove  at  lengtli,  that  the 
caeliac  passbn  can  neither  be  occarioned  1^  an- obstruc- 
tion of  the  laeteals,  nor  of  the  mesenteric  ^ands; 
'though  he  owns  that  such  a*  have  died  of  tM»  disease 
and  were  dissected,  bad  obatraottona  ibtbe'memteric 
g^ds  }  bnt  he  denies  ditit  all  those  in  whom  soch  ob- 
■tmctiotts  ocoar,  are  rabjeet  to  the  ctellae  pasrion.  He 
-txmridecs  the  dirtemper  as  arising  from  a  cachexy  of  the 
stomachic  and  intestinal' juices  ^  and  directs  the  cure  to 
be  attempted  by  emetics,  por^tives,  aariseptlcs,  and 
tonici,  as  in  otlier  species  of  diarrfafsa. 

Sp.  V.  %lhe  Ll£MTXRT. 

Xienteria  spontanea,  <Sbffv.  sp.  '2. 

'Hie  lientery,  according  to  Saitv«ges,'4i0en  from  the 
'^baeliae  passion  only  in  heii%  a  slighter  qwcles  of  the 
disease.    Hie  aliment  passes  very  qnidcly  through 
the  intestines,  widi  scarce  any  aHermtion.  The  patients 
■4o  not  -complain  of  pain,  but  are  sometimes  afiected 
with  an  intoleraUe  hui^.  "'TlM^uirB'  is  to  be  attem^- 
od  by  stomachics  and  tonics,  e^cclally  die  Penman 
ifcatk.   This  disease  is  most  cimnion  at  tlie  «ariier  pe- 
riods of  life  j  Jidd'tfaewThubarb-in  small  quantities,  par- 
ticularly when  combined  with  'sagnesia,  is  often .  pro- 
dncCiTe  of  the  best  effecta, 

'  Sp.  VI.  The  .S^pdhir  TLinc. 

'  Hepatirrfaten  intesUnalis,  Sauv.  vp.  2. 

The  h^tic  dian-bo»  is  by  Sanvues  described  as 
«a  flux  of  Uoody  serous  matter  like  ue  washings  of 
-'fle^  which  percdates  -Ihrou^  the  ooats  of  the  in- 
testines by  means  of  die  anastomosing  "veaselB.  It  is 
the  codiac  passion  of  TrilUaiHU^  and^wiieh,  according 
to  Sauvages,  rarely,  if  ever,  occors  as  a^primary  dis- 
ease. It  has,  however,  been  observed  to  follow  an-  in- 
flammation of  tlie  liver,  aod-tfaen  almost  always. proves 
frtaL 

Gends  LXII.  DIABETES. 
A  prvfiae  discharge  ^  Urijib, 

-Diabetes,  Samo.  gen.  263.  Lin.  197.  Vog^  ti^^. 
Sag.  gen.  199*  J»nek»  09.  Domoti^  Med.  Ob- 
servat.  vd.  t.  p.  ^8.  Momt^t  Clinical  Experi- 
nsuits,  sect.  xvL 

Dinreds,  Kqy.  1 14. 

Sp.  I.  The  DiABrtES  1H4di  sweet  Xtritie. 

Diabetes  An^cus,  Sauv.  sp.  2*  Mead,  on  Foisonn 
Essay  I.  JEjusdem  Monita  Med.  cap.  ix.  sect.  3* 
Howm  in  Lond.  Med.  Obsenr.  vol.  v.  art.  37* 
J^vr«  Diss,  inaug.  de  Diahete,  Edinb.  I779* 

4)ial>etes  febricosoSi  Sauv,  sp,  7.  ^denh.  Ep.  resp. 
ad  R.  Brady. 


Sp.  U.  DiABim  with  Viiht, 

M.  Lister  Ekerc.  Medicio.  II.  de  Diabete. 
Diabetes  legitiraus,  Sauv.  sp.  1.  AreteeusAK^Marh. 

diutnm.  lib.  iL  cap.  2. 
-Diabetes  ex  vino,Siwv.  sp.  5,  £phan.-Germ,  D.  I. 

A.  II.  Observ.  123. 

■Description,  The  diabetes  first  shows  itself  by  a 
dryness  of  the  rooutb  and  thirst,  white  frothy  spittle, 
and  the  urine  in  somewhat  lar^  quantity  than  usual. 
A  beat  begins  to  be  perceived  in  the  bowels,  which  at 
first  is  a  little  pungent,  and  gradually  increases.  The 
thit«t  continues  to  augment  degrees,  and  the  pa- 
tient gradually  loses  the  power  of  retaining  bis  urine 
fer-any  length  of  time.  It  is  remarkable,  that  thou{^ 
'  the  patients  drink  much,  tbe  quantity  of  nrine  idways 
exceeds  what  is  drank.  In  Dr  Homers  Clinical  Expe- 
riments we  have  an  account  of  two  paUents  labonring 
vnder  this  disease:  one  of  them  drank  between  xc  and 
'1 3  Engli^  pinU  a^ay  without  beifig  satisfied.  Hie 
quantity  was  greater  in  the  forenoon  than  in  the  after- 
noon. In  tbe  other  the  case  was  reversed.  He  drank 
about  four  pints  a-day,  and  more  in  tbe  afternoon  than 
tbe  forenoon.  The  former  discbargcid  frtHn  32  to  15 
pints  of  urine  in  the  day:  the  latter,  11  or-i2  j  so  that 
his  urine  ahrsys  exceeded  his  drink  by  eight  or  at  least 
seven  pints.  When  the  urine  is  retained  a  little  vriiile, 
there  is  a  swelling  of  tbe  Imns,  fleet,  and  scrotum ;  in 
this  disease  the  strength  gradnalfy  decays  }  the  skin  is 
dry  and  shrivelled }  oedematous  swellings  arise  in  vari- 
ous parts  of  the  body,  but  afterwards  subside  without 
'relieving  the  disease  in  the  least {  and  tbe  patient  is 
frequently  carried  off  by  convulsions. 

llie  most  singular  pbenomenon  in  this  disease  is, 
''that  the  urine  seems  to  be  entirely  or  very  much  di- 
vested of  an  animal  nature,  and  to  be  largely  impreg- 
nated with  a  saccharine  matter  scarce  distinguishable 
from  that  obtained  from  tbe  sagar-cane.  This  disco- 
very was  first  made  by  Dr  Dobsdn  of  Liverpool,  who 
made  some  experiments  on  tbe  urine  of  a  person  la- 
bouring under  a  diabetes,  who  discharged  28  pints  of 
urine  every  day,  taking  during  the  same  time  from  1 2 
to  14  pounds  of  solid  and  liquid  food.  Some  of  Uiis 
urine  being  set  aside,  fell  into  a  spontaneous  cffi^ives- 
oeoce,  chiHtged  first  into  a  vinous  U^ior,  aildaftRwards 
into  an  acetotu  one,  befiire  it  became  putrid  and  dlen- 
'flive.  !^ght  ounces  of  blood  taken  from  the  same  pa- 
'tient,  separated  into  crassamcntum  and  serum }  the  lat- 
ter being  sweet  to  the  taste,  but  less  so  than  the  urine. 
Two  quarts  of  the  urirte,  evaporated  to  dryness,  left  a 
white  cake  weighing  four  ounces  two  drams  and  two 
scruples.  Hiis  cake  was  graonlated,  and  broke  easily 
between  the  fingera :  it  smelted  sweet  like  brown  su- 
gar ;  neither  'could  it  by  the  taste  be  distinguished  from 
sugar,  except  that  it  left  a  slight  sense  of  coolness  on 
the  tongne.  The  experiment  was  repeated  after  the 
fntient  w»  recovered  to  such  a  degree  as  to  pass  only 
14  ^its  of  urine  a^y.  There  was  now  a  strong 
uriaooB  smell  during  the  evaporation  \  and  tbe  residuum 
GouU  not  be  procured  in  a  solid  form ;  but  was  bUck- 
isfa,  and  much  resembled  very  thick  treacle.  In  Dr 
Home's  patients,  the  serum  of  the  blood  had  no  pre- 
ternatural sweetness  >  in  one  (mT  tbem  the  cmssamentmn 
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>lftini  wu  covered  vidi  a  thick  inflammatoiy  crust  In  one 
'  of  these  patients  the  urine  yielded  an  ounce  and  a  half, 
and  in  the  other  an  oonce,  of  saccharine  matter  from 
each  pound.  It  had,  however,  an  urinous  smell,  and  a 
B^ne  taste  mixed  with  the  sweet  one  ;  and  the  urine 
of  one  fermented  with  yeast,  we  are  told,  into  **  t<rfer- 
iMe  imaU-beer.**  Both  these  patioDti  had  a  voraeiona 
appetite,  and  perpetaal  gnawing  sense  of  hunger  j  as 
had  also  Or  Dobson's  patient.  The  insipid  urine  of 
those-  a£bcted  with  diabetes  has  not  been  examined  br 
physicians  with  soffieieBt  accmacy  to  enable  us  to  speak 
with  confidence  of  its  contents. 

Cowaff.  Thtae  are  exceedingly  obscaie  and  uncer- 
tain i  spasms  of  the.  nervous  svstan,  debility,  and  every 
thing  induciofi;  it,  bat  especially  strong  diuretics  and 
immoderate  venery,  have  been  actmsed  of  bringing  on 
the  diabetes.  It  has,  Jiowever,  occurred  in  persons 
where  none  of  these  causes  could  be  suspected ;  nor 
have  the  best  physicians  t»een  able  to  determine  it— 
DtssectifHis  have  only  shown  that  the  kidneys  were  in 
an  enlarged  and  lax  state.  In  one  of  Dr  Homers 
patients  who  died,  they  smelled  sour ;  which  showed 
that  tbe  urine  peculiar  to  diabetn  cmk  from  the  kid- 
neys, and  was  not  sent  diteetly  from  the  iatestinea  by 
s  Tctrdgrada  notion  of  Uw  lyn^atios,  at  some  ima- 
gine. 

Progftoftf.  Uw  diabetes  is  rarely  cured,  unless  when 
taken  at  the  very  beginning,  which  is  seldom  done  $ 
and  in  a  confirmed  diabetes  the  prognosis  mnat  tbere< 
fiHre.be  onfavonrable. 

Citre.  As  there  is  reasm  to  believe  that  in  this  af- 
fection tbe  morbid  secretifm  of  urine,  iriiich  is  both 
pretematoral  in  point  of  quantity  and  of  quality,  arises 
from  a  morbid  diminotion  of  tone  in  the  kidney,  the 
great  object  in  the  cure  must  be  the  restoration  of  das 
lone  to  tbe  aecretin^  vessels  oi  tbe  kidney.  Bot  as  even 
this  diminished  tooe  wonM  not  give  rise  to  tbe  peculiar 
vitiated  sectetion  without  a  ranrind  sensibility  of  that 
vegtOt  it  a  necessarily  a  secmid  object  to  remove  this 
mmrbid  sensibility.  But  besideo  this,  the  morbid  se- 
cretitm  of  urine  may  also  be  coonteracted  both  by  a  di- 
minuti<m  of  the  determination  of  fluids  to  tbe  kidney, 
and  by  preventing  tbe  occurrence  of  superfluous  water 
in  the  general  jfous  of  blood. 

On  these  grounds  the  ^incipal  hopes  of  a  care  in 
'  -this  ^temper  are  from  astringent  and  strengthening 
raedicuiea.  Dr  Dobson^s  patient  was  relieved  by  the 
fiiHoiring  nnwdies  j  which,  however,  were  frequently 
varied,  as  none  of  dwm  produced  their  good  efiects 
Ar  nay  length  of  time :  Cindioaa  in  substance,  with 
•mnlL  doses  of  Aufaai4> ;  decoction  of  the  baric,  with 
tbe  acid  etizirtf  vitriol;  the  cold  infission  of  tlw  baric, 
of  whidk  he  draidc  £rom  a  quart  to  two  quarts  daily  j 
Dover's  powder}  alum-whey ;  lime-water;  antimonials 
cambined  with  tinctura  thehaka.  The  warm  bath  was 
used  oocssumaU^  when  the  skin  was  remarkably  hot  and 
dry,  and  tbe  patient  com^ned  of  restlessness  and  anxi- 
ety. The  tincture  of  cantbarides  was  likewise  tried  ; 
but  he  could  never  take  more  than  25  drops  for  a  dose, 
without  emating  great  uneasiness  in  his  bowels.  Tbe 
body  was  ki^pt  constantly  o^n,  ettb«-  with  rhubarb 
or  the  infbrion  of  senna  jomed  with  rhubarb.  His 
CMnmon  drinks  were  rice-water,  buiey-water,  lime-wa- 
to-,  andwlk ;  lime-waiter  alone ;  sage,  Indm,  ok*  mint 
ton;  small  beer, rinplemler,  and watwaeSdnlated with 
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the  sulphuric  acid,    tti  stv&x  hiontlis,  these  Tcniedtes,  Diabetr^. 
in  whatever  manner  varied,  made  no  further  progress  in ' "    w  '  " 
removing  the  disease.  In  Dr  Homers  patients,  all  these 
medicines,  and  many  others,  wm  tried  without  tbe 
least  good  effect ;  insomuch  that  be  uses  this  remarkable 
expression  :     Thus,  these  two  patients  have  exhausted 
all  that  experience  had  ever  rAommended,  and  almost 
aU  that  thetny  coald  suggest ;  yet  in  both  cases,  the  dis- 
ease has  resisted  all  tbe  means  of  cutv  used,"  It  is  re- 
markable, that  thouffh  septics  were  g^vcn  to  both,  in 
audi  quantity  as  evidently  to  produce  a  putrescency  in 
the  prima  vut,  the  urine  remained  nulteried  both 
quantity  and  qoalit^. 

But,  although  this  disease  be  frequently  in  its  nnture 
so  obstinate  as  to  resist  every  mode  of  cure,  yet  dieft  can 
be  no  doubt  that  particular  remedies  have  succeeded  in 
different  cases.  Dr  Brisbane  relatn  several  cases  cured 
by  the  use  of  tincture  of  cantharides :  and  Dr  M*Cor- 
mick  has  related  snne  in  the  9tb  volume  6f  tbe  Edin-* 
burgh  Medical  Commentaries,  which  yilelded  to  Do- 
ver's powder  after  a  variety  of  other  remediei  had  been 
tried  io  vain. 

But  of  all  the  modes  of  cnre  lately  propbsed,  that 
whidi  baa  been  moot  celebrated.  Is  the  treatment  re- 
commended by  Dr  Bollo  of  the  ISi&yil  ArtillAy.  In 
a  vahiable  work  Utely  published,  entitled  Ques  of  tAe 
Diabetes  MelUtut,  he  has  recorded  two  remarkable  ex- 
amples of  tbe  good  efiects  of  a  peculiar  regimen  in  this 
disease.  He  considers  diabetes  as  being  a  disease  not 
of  tbe  kidney  bnt  of  tbe  alimentary  canal,  and  as 
arising  from  tbe  formation  of  ui  uncommon  quantity  of 
sugar.  He  therefore  strictly  forbids  the  use  of  every 
article  of  diet  which  can  furnish  sugar,  even  of  bread  ; 
and  by- a  diet  consisting  entirely  of  animal  and  alkales- 
cent rood  his  patients  were  much  benefited.  The  ex- 
perience of  some  other  practitioners  has  to  a  certain  de-  ■  - 
gree  confirmed  tbe  observations  of  Dr  Rdlo.  But  we 
are  seri^  to  add,  tlisit  we  have  met  with  maily  other 
instances  of  diabetes  meUitos,  in  nHiich  a  diet  consisting 
solely  of  animal  food,  had  a  fair  trial,  without  producing 
any  material  benefit.  And  we  may  conclude  ^ith  ob- 
serving, that  the  cure  of  diabetes  alill  remains  to  be  dis- 
covered. As  allaying  tbe  excessive  thirst,  and  pro- 
ducing a  temporary  restoration  of  urinous  smell,  or  the 
area  which  it  ought  naturally  to  contain,  we  have  found 
nothing  equal  In  efficacy  to  a  large  pn^rtion  of  tA 
meat,  soob  as  pork  steaks  or  butter. 

Genus  LXia.  HYSTERIA.  3" 

Hyttehics. 

Hysteria,  Sauv. gem.  135.  £m.I26.  ^.2x9.  Sag, 
gen.  242. 

Midum  bystericum,  Haffm*  III.  50.  Junck.  34$. 
Affectio  hysterica,  Wtlits  de  I^irb.  Convulnv.  cap.  5. 

10.  II.  Sydenham  Diss.  Epiot  ad  G.  Cde^  ^yti 

en  Nervous  Disorders. 

.  Deacr^tion*  The  hysteria  is  a  convulsive  disease, 
which  comes  oa  at  uhcertaia  intervals,  foAetlmes  longer 
and  sometimes  sboHer,  but  at  no  stated  time.  The 
parojtysms  oomtaionlr  begin  irith  a  languor  and  debi- 
lity of  die  wlnde  body }  ya^rniog,  stretching,  and  rest- 
-lessness  A  "sense  of  coldness  also  in  tbe  extremitiei^ 
almost  always  precedes,  and  for  the  moot  part  mnalos 
ilnring -the  whole  time 'of, the panscysm.  TbthiosattK- 
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times  SQceee^  a  s«BBe  of  beat ;  kdA  the  two  seiuatioBS 
alternate  with  each  otiier  in  different  parts  of  tbe  body. 
The  &ce  is  sometimes  finsbed  and  sometimes  pale  :  «Dd 
aometiiiKs  the  paleness  and  flashing  come  alternately. 
There  is  a  violeat  pain  in  the  head the  eyes  become 
dinv  and  pour  out  tears ;  there  is  a  rumbling  and  inflar. 
tion  of  the  intestinea  j  a  sensation  is  felt  like  that  of  a 
globe  ascending  from  the  lower  part  of  the  abdomen 
or  hypc^astrium,  which  sometimes  seems  to  roll  along 
the  whole  alimentary  canal.  It  ascends  to  stomach, 
sometimes  suddenly,  sometimes  slowly  i  and  there  pro* 
duces  a  sense  of  inflation  and  wei|^t,  together  iriUi 
anxiety,  nausea,  and  vomiting.  At  last  it  comes  to 
the  throat,  where  it  produces  a  sense  of  soflbcatton, 
and  difficulty  of  breathing  or  swallowing.  During 
this  time  there  are  tbe  most  violent  pains  birth  in  the 
extonal  and  internal  puts  of  the  abdomen  j  tbe  nuu- 
des  are  convulsed ;  the  umbilicns  is  drawn  inrards  j 
and  there  are  frequently  such  spasms  of  tbe  intestines, 
that  neither  clysters  can  be  injected,  nor  even  flatus 
pass  downwards.  Sometimes  the  paroxysm  remits  af- 
ter these  symptoms  have  continued  for  a  certain  time, 
but  more  nrequentty  the  patients  fiJl  into  fainting  fits  j 
sometimes  they  lie  without  motion,  as  if  they  were  in 
«  deep  sleep ;  smuetiroes  they  beat  their  breasts  violent- 
ly and  Goatinnally  with  their  hands,  and  sometimes 
toey  are  Mixed  with  general  convulsions,  and  the  dia- 
CBSe  puts  on  the  a|^iearance  of  an  epilepsy.  In  soma 
■atients  the  extremities  becraie  cold  and  stiff,  and  the 
00^  has  the  appearance  trf"  one  in  a  catalc^y.  Some* 
tiniet  a  most  violent  beating  pain  takea  place  in  soma 
put  of  the  head,  as  if  a  nuf  was  driven  into  it,  and 
all  visible  objects  seem  to  tnm  round  j  grievous  pains 
attacks  tbe  loins,  back,  and  bladder,  and  the  patients 
dischai^  a  surprising  quantity  of  urine  as  limpid  as 
water }  which  last  is  one  of  the  surest  signs  of  the  dis- 
ease. The  mind  is  very  much  affected  as  well  as  the 
body.  Sometimes  the  patients  are  tormented  with  vain 
-fears :  sometimea  they  will  lauj^,  at  other  times  cry  im- 
moderately }  and  sometimes  their  temper  becomes  so 
peevish  and  fretful,  that  they  cannot  enjoy  a  moment's 
quiet.  The  araearances  which  take  ^ko  is  this  a£> 
fectton  are  inileed  so  much  varied,  that  they  can  bard« 
ly  be  enumerated :  they  may,  boweveri  with  propria^, 
)w  divided  into  hysteric  fits,  whidi  very  moch  resemble 
those  of  epilepsy,  excepting  that  they  are  not  attended 
with  an  aboltUon  of  the  nitcnial  senses )  and  faysterio 
symptoms,  such  as  thegi>bu^  hystericusj  cIqvus  hysteri- 
cus, and  the  like,  which  are  chiefly  known  to  constitute 
a  part  of  this  disease  from  being  observed  to  alternate 
with  fits. 

Causes,  &c.  Tbe  general  cause  of  hysteria  is  thought 
the  best  physicians  to  consist  in  a  too  great  mwii- 
lity  and  irritability  of  the  nervous  system,  and  of  con- 
sequence tbe  disease  may  be  twoaght  on  by  whatever 
debilitates  and  rendeta  the  body  irritable.  Hence  it 
most  frequently  attacks  females  of  a  weak  and  lax  ha- 
bit of  body,  though  there  are  soom  instaocca  of  onol  al- 
so attacked  by  it.  It  ge^enUy  comes  on-  between  tbe 
time  of  puberty  and  tbe  age  of  35,  and  makes  its  at- 
tacks during  tbe  time  of  meostraatiw  more  frequently 
than  at  any  other.  It  alto  more  freqM*>tly  aeiftea  bar- 
ren women  and  young  .wido««»  thfu  nttk  as  ase  bear* 
tng  children. 
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so  very  terriUe,  it  seUem  >nves  morti^  laless  1^  wrong  Hysutfa. 
treatment :  but  notwithstanding  this,  it  is  extremely  dif      v  ■  ' 
ficult  of  eute,  wad  nrely  admits  ^  any  thing  else  4wn 
being  palliated  {  fw  thoa^  it  should  seem  to  be  oon- 
quend  1^  medicine  for  a  time,  it  very  quickly  returns, 
and  that  from  tbe  slightest  canaes. 

Cure,  Tbe  end^  principally  to  be  «med  at  in  the 
cure  of  this  disease  are,  in  the  first  place,  tbe  removal 
of  particular  convnlsive  or  spasmodic  affections  imme- 
diately producing  various  appearances  in  the  disease, 
whether  under  the  form  of  proper  hysteric  fits,  or 
merely  of  what  may  be  called  hysteric  symptoms  and 
in  tbe  second  place,  the  [vevention  of  the  return  of 
•yn^toms  after  they  have  been  removed,  by  the  employ- 
ment of  proper  remedies  during  those  intervals  from 
cQmpUijits  which  patients  ofkn  have  when  labowiog 
under  this  afiection. 

Tbe  most  powerful  remedy  hitherto  dUoaveved  in 
hysteric  cases  is  opions,  or  the  tiactnre  of  it.  By  this 
commonly  the  most  violent  paroxysms  are  _  sto^d, 
though  it  be  insufficient  to  accomjuish  a  radical  cure. 
In  Dr  Home's  Clinic^  Experiments  we  find  an  in- 
stance of  a  cure  performed  by  venesectitm,  though  this 
remedy  has  been  gener^ly  condemned  in  hysterical 
cases.  Asafaetida  seems  to  stand  next  in  virtue  to 
opium  i  though  with  some  it  disagrees,  and  occawoas 
paiaa  in  the  stomach  and  vomitings  Sulphuric  other 
will  also  fr^neotly  reanove  an  hysteric  fit ;  bat  its  ef- 
fects an  of  abort  dmratioo ;  and  if  it  do  net  eflect  a 
cure  soon  after  its  exhibition,  no  service  ia  to  he  ex- 
pected either  by  perseveraaoe  in  the  nse  of  it  w  bj 
increasing  tbe  doae )  and  with  toaae  comtitntiens  it  di»- 
agrees  to  such  a  degree  as  to  occasion  coavubimis.  If 
the  patient  be  seized  with  a  viol»t  fit,  so  tfaat  she  can 
swallow  nothing,  which  is  frequratTy  tbe  case,  it  will 
be  proper  to  apply  some  strong  volatile  alkali  to  her 
nose }  or  if  that  be  not  at  band,  tbe  vapour  of  burning 
feathers  is  sometimes  very  efficacious*  In  sooie  in- 
stances benefit  is  derived  from  the  sudden  a^Ucatien  of 
cold  water  to  the  feoe  or  hands  i  bat  stUl  more  fre- 
quently the  ap^iealien  of  water  ia  a  tepid  staler 
particidarly  the  warm  pedilnvimm,  is  found  to  he  ef 
voy  great  aernce  in  winging  about  a  fevwvaUe  ter- 
minatum  of  different  viotot  hysteric  sywpteMS.  A 
plaiter  of  galbaanm  and  aaafeatida  will  also  prove  ser- 
viceable: ^it  awst  be  remembered,  that  none  of  these 
things  will  prevent  the  retnm  of  the  disease ;  mmI  tbero- 
foie  a  ra£oal  cnre  is  to  he  attempted  hy  exercise,  cin- 
chona, chalybeates,  omeml  watva,  aad  other  tonics ; 
but  particulaily,  whore  tbs  state  «S  the  patient  is  such 
as  to  be  able  to  bear  it,  by  the  ase  of  the  cold  hath, 
wiiich,  where  it  doce  net  disagrf*  with  the  con^tottpn, 
is  often  of  tbe  greatest  eemioe  in  preventing  returns  «f 
this  aflisction* 

In  bysteri*  as  w!dl  na  ia  cherea  Dr  HamilMm  baa 
fiwudi  that  in  aw— iartances  very  great  benefit  has  been 
olrtaiwd  &<Hii.«e^iiHH  evaoaations  of  the  idinaentaiy  e»> 
nal,  hy  cathattiea  frequently  repeated. 
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Hie  Dread  of  Water 
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paun.  1ft  ^Hic.    Jantes  on  canine  Toadness.  Jhi/by,  Vk- 

-v^^  toefl  of  ciBBabar  aii4  mask  mguMt  Ibe  bite  of  a 
aad  dog.  Nttgent  on  tb«  liydropholtia.  ChMtel, 
NoHwIle  methoile  ponr  le  tnitement  ^  H  rage. 
Journal  de  Medieimi  pas^tm.  Mrdtcal  Oba.  and 
In^mrieaj  toI.  in.  art.  34.  toI.  t.  art.  20.  26.  an^ 
App.  Med,  Ttmuaet,  to),  it.  art.  5.  13.  and  x^. 
JiigtfAmi,  Diaa.  inaog.  de  rab.  canin.  Edinb.  S777. 
i^imr,  Diss,  inadg.  de  rab.  contagios.  sive  eanin. 
EdiM.  1778.  Andry,  RedieTebes  sur  la  n^, 
1778.  Vn^^an,  Cm«  of  bjrdroi^obia,  second 
edit  1778.   MmUd^  Case  of  bjrdropbobia,  1795. 

codm* 

qnetft  Ml  the  Site  of  a  Mad-Animal, 

Hydn^Obia  Ttdgairis,  Smiv.  sp.  i. 

It  is  tbo  opmion  of  some,  that  Dr  Culleu  has  done 
in  empioyiog  tfae  term  hydropfaMa  as  a  generic 
nune,  under  wniea  canine  madness  is  included:  and 
it  BWt  be  allotted,  ikak  the  dnad  «f  water,  ^rbile  it  is 
nat  n^Mrial,  is  also  a  synptmn  occniting  only  late  in 
tbe  disease,  at  l«Mt  in  the  greater  part  of  cases.  Per- 
haps bis  airaa^ment  would  Imfe  been  less  exception- 
able, if,  follofnng  Linnaeus,  he  had  adf^ted  romv  as 
%  generie  term,  and  had  distingtiished  this  particniar 
!»pecies  by  the  epithet  of  eAnina^  eontagidtOj  or  the  like. 
l>ispates,  howfever,  abont  names,  are  in  general  not 
very  impertant  j  and  it  is  sufficient  to  o^erve,  that 
the  aieclion  now  to  be  treated  of  is  canine  madness, 
«r  t^t  disease  which  arises  from  the  bite  of  a  mad 
animal. 

Jie9enp9iim*  iSis  diaeaw  eotmnonly  does  not  make 
its  Mack  till  a  coasideraUe  time  after  the  bite.  In 
sdnw  few  inatanoes  it  has  commenced  in  seven  or  eight 
days  from  the  accident }  bat  generally  tfae  patient  con- 
thmoB  in  beidth  for  30,  30,  or  40  days,  or  even  much 
lon«er.  The  bHe,  if  not  prevented,  will  in  general  he 
hewed  lon^  before  that  time,  frequently  with  the  great- 
est ease ;  dnngh  sometimes  it  resists  all  kinds  of  beal- 
mg  applications,  and  forms  a  runnmg  ulcer  which  dis- 
chiirges  a  quantity  <^  matter  for  mat^  days.  It  has 
been  said,  that  the  nearer  tlw  wounded  place  is  to  the 
salinry  ghinds,  the  sooner  tfae  symptoms  of  hydro- 
pbolna  appear.  Hie  approach  of  the  disease  is  known 
by  the  cicatrix  of  the  wound  becoming  hij^,  bard, 
and  eleratedj  and  by  a  peculiar  sense  of  pnckling  at 
the  part}  paina  shoot  from  it  towards  the  throat: 
aonwtiflMB  it  n  mnunded  with  Kvtd  or  red  streaks, 
and  seems  to  he  in  a  state  vi  inftammation ;  though 
freqoently  there  is  nothing  rcmarkahlc  to  be  efasCTved 
^Mmt  iL  Hie  patient  becomes  melancboly,  levies  so- 
litude, and  has  siekness  at  stomadi.  Sometimes  the 
peculiar  symptom  of  the  disease,  the  drrad  of  voattTf 
comes  on  all  at  once.  We  hare  an  instance  of  one 
1H10,  having  taken  a  vomit  of  ipecacuanha  for  the  sick- 
ness he  felt  at  bis  stomach,  was  seized  with  the  hy- 
drophobia in  the  time  he  wan  drinking  the  warm  water. 
Sometimes  the  disease  be^ns  like  a  common  sore  throat; 
and  the  aoroiefis  daily  increasing,  the  hydropbobic  symp- 
toms show  themselves  Kke  a  eonvalsm  spasm  of  the 
mnscles  of  the  fauces.  In  others,  the  nrind  seems  to  be 
fnmarily  affected,  and  they  are  subject  to  desponden- 
cy and  melnndM^  for  soma  time  prior  to  any  dread 
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of  water.  And  when  ttat  dread  commences,  it  is  with  Hjiiropiio- 
an  evident  mental  affection.  Dr  James,  in  his  Treatise  bin. 
on  Canine  Madness,  mentions  a  boy  sent  out  to  fill  two  '  ' 
bottles  with  water,  who  was  so  terrified  by  the  noise 
of  the  liquid  tunning  into  them,  that  be  fled  into  the 
hoQse  crying  out  that  he  was  bewitched.  He  men- 
tions also  the  case  of  a  farmer,  who,  going  to  draw 
•ome  ^e  from  a  cask,  was  terrified  to  such  a  degree  at 
its  running  into  the  vessel,  that  be  ran  out  in  a  great 
hafrtc  with  the  spigot  in  his  band.  But  in  whatever 
nanner  this  symptom  comes  on,  it  is  certain  that  the 
most  painful  sensations  accompany  every  attempt  td 
swallow  liquids.  Nay,  the  bare  sight  of  water,  of  a 
hndung-glass,  of  any  thing  clear  or  pellucid,  will  ^ve 
the  utmost  uneasiness,  or  even  throws  the  patient  into 
convulsions. 

With  regard  to  the  aSection  of  the  mind  itself  in 
this  dise-ase,  it  does  not  appear  that  the  patients  arc. 
deprived  of  reason.  Some  have,  merely  by  the  dint 
of  resolution,  conquered  the  dread  of  water,  though 
they  never  coold  conquer  the  convulsive  motions  which 
the  contact  of  liquids  occasioned :  while  this  resolu- 
tion has  been  of  no  avail }  for  the  convulsions  and  otlier 
symptoms  increasing,  have  abnost  ahrays  destroyed  die 
nnha]^  patients. 

In  tins  disease  diere  seems  to  be  an  extreme  sensibi- 
lity  and  irfitabilKy  of  the  nervous  system.  The  eyes 
cannot  bear  the  light,  or  the  sight  of  any  thing  white ; 
the  least  touch  or  motion  offenas  them,  and  they  want 
to  be  kept  as  quiet  and  in  as  dark  a  place  as  possible. 
Some  complain  of  the  coldness  of  the  air,  frequently 
when  it  is  really  warm.  Others  complain  of  violent 
heat  *,  and  have  a  great  desire  for  cold  air,  which  yet ' 
never  fails  to  increase  Uie  symptoms.  In  all  there  is  a 
great  flow  of  viscid  nUiva  into  the  mouth  ;  which  is 
exceedingly  tronUesome  to  the  patients,  as  it  has  the 
rame  eflett  upon  their  fiibces  that  other  liquids  have. 
This  tbm'efen  Aey  perpetually  blow  uff  with  violence, 
which  in  a  patient  of  Dr  Fotheimll's  occasioned  a  noise 
not  unlike  the  hollow  harking  of  a  dog,  and  which  he 
conjectures  might  have  given  rise  to  the  common  no- 
tion that  hydropbobous  patients  bark'  like  dogs.  They 
have  an  insatiable  thirst ;  but  are  unable  to  get  down 
any  drink,  except  with  the  utmost  difficulty  \  though 
sometimes  they  can  swallow  bread  soaked  in  liquids, 
slices  of  oranges,  or  other  fimits.  There  is  a  pain  un- 
der the  scrobictihts  cordis^  as  in  the  tetanus  j  and  tfae 
patients  moumfnlfy  point  to  that  place  as  the  seat  of 
the  disease.  Dr  Vaughan  is  of  opinion  that  it  is  this 
pain,  radwr  than  any  difficulty  in  snlhtwtng,  which 
distresses  the  patient  on  every  attempt  to  drtUL.  Hie 
voice  is  commonly  plaintive  and  mournful ;  but  Dr 
Vaughan  teUs  as  there  is  a  mixture  bf  fierceness  and 
timidity  in  the  countenance  which  he  cannot  describe, 
but  by  which  he  could  know  a  faydrophobons  person 
without  asking  any  questions. 

In  this  distemper,  indeed,  the  symptoms  arc  so  va- 
rious, that  they  cannot  be  enumerated  j  for  we  will 
seldom  read  two  cases  of  hydrophobia  which  do  not 
differ  vcrpr  remarlcably  In  this  respect.  Some  seem  to 
have  at  times  a  furious  delirium,  and  an  inclination  to  ' 
Bpk  at  or  bite  tlie  bystanders  ^  while  others  show  no 
sw^  inclination,  but  will  eveb  suffer  people  to  wip6 
the  inside  of  dwir  nonUa  with  the  corner  of  a  tand- 
kcvAiaf  in  ordor  to  dear  away  the  viscid  saliva  whi^ 
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is  ready  to  sufibciite  them.-  In  fiome  mak  patioiti  there 
is  an  iavoluntaiT  erection  of  the  penis^  ud  enuMum  of 
the  semen  }  and  the  wine  is  fonsed  away  by  tho  fre- 
quent retarns  of  the  spasms.  In  a  letter  from  Dr  Wolf 
of  Warsaw  to  Henry  Baker,  F.  R.  S.  dated  Warsaw 
Sept.  26th,  17671  ne  have  the  following  melancholy 
account  of  the  cases  of  five  persons  who  died  of  toe 
hydrophobia :  **  None  of  them  quite  loet  their  right 
senses  *,  but  they  were  all  talking  without  intemussioM, 
praying,  lamenting,  despairing,  cursing,  sighing,  ayatr 
ting  a  frothy  saliva,  screeching,  sometimes  holcbuigt 
retching,  but  rarely  vomiting.  Every  member  is  coo- 
vulsed  by  fits,  but  most  violently  from  the  navel  up  to 
the  breast  and  Gcsophagos.  Ine  fit  comes  on  every 
quarter  of  an  hour  j  the  fauces  are  not  red,  nor  the 
tongue  dry.  The  pulse  is  not  at  all  feverish;  and  when 
the  fit  is  over  nearly  like  a  sound  pabe.  Hie  fiue 
grows  pale,  then  brown,  and  dnring  the  Jit  almost 
black ;  the  lips  livid ;  the  head  is  drowsy,  and  the 
cars  tingling ;  the  urine  limpid.  At  last  they  grow 
Weary ;  the  fits  are  less  violent,  and  cease  towi^ds  the 
end  }  the  pulse  becomes  weak,  intermittent,  and  not 
very  quick  j  they  sweat,  and  at  last  the  whole  body 
becomes  cold.  They  compose  themselves  quietly  as 
if  to  get  sleep,  and  so  they  expire.  The  blood  dniwn 
a  few  hours  before  death  appears  good  in  every  re- 
spect. A  general  observation  Was,  that  the  lint  and 
dressings  of  the  wounds,  em  when  diy,  were  always 
black,  and  that  when  the  pas  was  very  good  in  co- 
lour and  .appearance.**  In  one  of  Dr  Woirs  patients 
who  recovered,  the  blood  stunk  intolerably  as  it  was 
drawn  from  a  vein  j  and  one  of  Mr  Vaoghan^s  patients 
complained  of  an  intolerable  fetid  smell  proceeding 
from  the  wounded  part,  thonj^  nobody  but  himself 
iM>uId  pensive  it.  In  general,  the  violent  convalsions 
cease  a  short  time  before  death  }  and  even  the  hydro- 
phobia goes  off,  so  that  the  patients  can  drink  freely. 
But  this  does  not  always  happen ;  for  Mr  Vaag^wn 
mentions  the  ease  of  a  patient,  in  whom,  **  when  he 
had  in  a^iearance  ceased  to  breathe,  the  spasmus  cyni- 
cus  was  obscarvable,  with  an  odd  coavabive  motion  in 
the  nnscia  of  the  fece  |  and  the  stnuige  contrariety 
wludi  took  place  in  the  action  of  these  produced  tlie 
most  horrid  assemblage  a{  ieatuna  that  ean  well  be 
concMved.  Of  this  patient  also  it  was  remariwble, 
that  in  the  last  hoors  of  his  life  be  ceased  to  cry  for 
drink,  which  bad  been  his  constant  request ;  but  was 
perpetually  asking  for  something  to  eat." 

The  hydrof^obia  seema  to  be  a  symptom  peculiar 
to  the  human  race  j  for  the  mad  animals  which  com- 
mnntcate  the  infection,  do  not  seem  to  have  any  dread 
of  water.  Dr  Wolf,  in  the  letter  above  quoted,  says 
in  general,  that  cattle  bit  at  the  same  time  and  fay 
the  same  animal  (a  mad  wolf)  which  bit  the  persons 
whoses  cases  he  related,  died  nearly  with  Uie  BMae 
frightful  raging  as  the  men ;  but  says  nothing  of  thmr 
having  iiny  faydro^olna :  nay,  Dr  James  and  some 
others  assort,  that  the  l^rojrfiohia  is  not  always  an 
attendant  on  rabies  canma  in  the  human  race  j  and 
indeed  it  is  certain  that  the  disease  has  proved  mortal 
after  this  terrible  symptom  has  been  removed.  With 
regard  to  the  symptoms  of  madness  ia  dogs,  they  are 
very  equivocal  ;  and  those  particalariy  enumerated  by 
some  authors,  are  only  such  as  midit  be  expected  in 
dogs  mnch  heated  or  agitated  by  bung  vudntly  fui- 
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sued  and  stouck.  One  symptom  indeed,  if  it  eonld  he  BTdnpho- 
d^nded  apoa»  woold  determine  the  niatiter ;  namely,  Ms- 
that  aft.  amr  degs  avoid  and  raa  away  from  one  that'"^* 
is  and)  and  even  large  dogs  will  not  attack  one  of 
the  smallest  size  who  is  infected  with  this  disease. 
Open  tUa  supposition  they  point  out  a  method  of  dis- 
eevering  whether  a  dog  who  has  been  killed  was  really 
«ad  or  not }  namely,  by  rubbiog  a  piece  of  meat  along 
dhe  inside  of  his  mouth,  and  then  offering  it  to  a  sound 
dog.  If  the  latter  eats  it,  it  is  a  sign  the  dog  was  not 
mad  but  if  the  other  rejects  it  with  a  kind  howling 
noise,  it  is  certain  that  he  was.  Dr  James  telb  ua,  diet 
among  Aogt  the  disease  is  infectious  by  staying  in  the 
same  place  ;  and  that  after  a  kennd  has  been  once  in- 
fected, the  dogs  put  into  it  will  be  fior  a  coouderafale 
time  i^terwaras  in  dan^r  of  going  mad  also.  A  re- 
medy fw  this,  he  says,  is,  to  kMp  geeee  for  some  time 
in  the  kennel.  He  rejects  as  fiOse  the  mtnioa  that 
dogs  when  going  mad  will  not  bark  }  thouj^  he  owns 
that  there  is  a  \ery  considerable  chai^  in  their  bark, 
which  becomes  hoarse  and  hollow. 

Of  all  the  accounts  that  have  been  pnUisbed  on  the 
characteristics  of  rabies  in  dogs,  the  best  is  to  be 
found  in  Dr  Amold^s  late  treatise :  the  characteristics 
there  mentioned  are  given  mi  die  authority  of  Mr 
Meynell,  a  gentleman  who  has  paid  particular  atten- 
tion to  this  subject.  From  Mr  Meyaell*B  oheervatins 
it  appears,  thiU  most  of  the  characteristics  irtncfa  ham 
been  commonly  mentioned,  are  mere  volgar  onm; 
and,  accarding  to  him,  the  best  marks  are  ftom  their 
pecidiar  ^11  look,  and  the  peculiar  sound  which  they 
utter.  **  Mad  ioga  (says  Mr  Meynell)  never  baik, 
but  occasionally  utter  a  most  dismal  and  plaintive  howl, 
expressive  of  extreme  distress,  and  wluch,  they  who 
have  once  heard  It,  can  never  forget }  so  that  dogs 
may  be  known  to  be  goinj^  mad  without  being  seen, 
when  only-this  dismal  howl  is  heard. 

Covan,  &c.  In  no  disease  whatever  are  we  more 
at  a  loss  to  discover  the  causes  than  ia  the  hydn^ 
phobia.  In  docs,  fines,  and  wolves,  it  seems  to  coone 
on  spontaneous^ }  though  this  is  contested  by  some 
authors.  It  is  said,  that  the  caases  commonly  assign- 
ed, viz.  heat,  fee^inft  vpm  pntrid  ie^  want  of  wa- 
ter, are  not  sumcimit  for  pitidneii^  the  disteiA- 
per.  It  does  not  a^iear  that  madness  is  man  frequent 
Muon^  dogs  in  the  warm  than  in  the  ciJd  climates ; 
nay,  in  the  island  of  Antigua,  where  the  dimaU  is 
very  hot,  and  the  water  very  scarce,  this  distemper 
has  never,  it  ta  said,  been  observed.  As  to  putrid  ali- 
ment, it  seems  natural  for  iogfi  to  prefer  this  to  an^ 
other,  and  they  have  been  known  to  subsist  upon  it 
for  a  long  time  without  any  detriment.  For  these- 
reasons,  the^  think  the  disease  arises  from  a  ^emfie 
conta^on,  like  the  smallpoK  and  measles  among  th* 
human  race,  which,  being  once  product  by  caosea 
unknown,  continues  to  propagated  by  the  intmr^ 
oomae  whi^  dqgs  have  anth  eara  other,  as  the  dis- 
eases just  mentioned  continue  to  he  propagated  amoog^ 
the  human  race. 

With  regard  to  the  immediate  cause  aaoong  man- 
kindj  there  is  not  the  least  doubt  that  the  hjwvpbo- 
bia  IS  occasioned  fay  the  saliva  of  the  mad  animal  he- 
mixed  with  the  blood.    It  does  not  aj^ear  that 


va 


this  can  operate  throurii  the  cuticula  ;  hut,  when  that 
is  rohbcd     the  sniUest  ^nantity  is  sufficient  to  com- 
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Numi  mmncate  the  .£9eaiMv  wad  a  tUght  Kratch  with  the 
-v™'  '  teeth  of  a  mad  animal  haa  been  fennd  as  peniicioas 
as  a  lai^  woand.  It  is  certain  also,  that  tbe  infection 
has  been  commnnicated  by  the  bites  of  dogs,  cats, 
virfTes,  foxes,  weasels,  swine,  and  even  cocks  and  bens, 
>  when  in  a  state  of  nwdness.  But  it  does  not  appear 
that  the  distemper  ia  communicable  from  one  bydro- 
pfaobous  person  to  another,  by  means  of  the  bite,  w 
tfij  other  way.  Dr  Vaughan  inoculated  a  dog  with 
the  saliva  of  a  bydrojrfiobous  child,  but  the  animal  con- 
tinoed  free  from  disease  for  two  months :  and  thouf^ 
the  doctor  piMused  to  inform  the  public  if  it  should 
happen  to  oocnr  afkeiwardfl,  nothing  has  hitherto  ap- 
peared on  that  mbject.  A  nwae  also  frequently  fcused 
this  child  during  tin  tine  of  his  disorder,  but  bo  bad 
consequence  ensued. 

When  we  attempt  to  investi^te  the  nature  of  the 
cause  the  bydro|diobia  by  dissections,  our  inquiries 
ate  commonly  disiqipointed.  In  two  bodies  opened  by 
Dr^Vaufi^an,  there  nas  not  tbe  least  morbid  appear- 
ance i  ia  tiie  ver^  fituces,  where  we  mi^t  have  ex- 
pected that  the  disease  would  have  shown  itself  most 
evidently,  there  was  not  the  least  abearance  even  of 
inflammation.  Hie  atomadi,  intestmea,  diajdirasm, 
asophwus,  &e.  were  all  in  a  natural  state :  neioer 
do  we  find  in  authors  of  credit  any  certain  accoonts 
morbid  aMcanuieca  in  the  bodies  of  hydrophoboiu 
.  pefwoB  aner  death.  Dr  Vnnriian  Uierefbre  condndes, 
that  the  poison  nets  upon  the  nervous  ^tem}  and 
is  so  wholly  confined  to  it,  that  it  may  be  doubted 
whether  the  qualities  of  tbe  blood  are  altered  by  it  or 
not  i  and  that  it  acts  upon  tbe  nerves  by  impairing  and 
disturbing  their  functions  to  rach  a  degree  as  speedily 
to.  end  in  a  total  extinction  of  the  vital  principle.  As 
to  tbe  difficulty  in  swallowing  generally  believed  to  ac- 
company the  dread  of  water,  he  treats  it  as  a  misre- 
preseotatieu,  as  well  as  that  the  cnscqihagns  with  the 
muscles  subeivrvient  to  desdndtim  are  especially  con- 
cerned in  this  disease  The  principal  foundation  of 
the  evil,  he  thinks,  rests  oa  a  nmbid  senribili^  both 
cf  the  external  and  internal  fauces. .  For  the  a^nt  of  a 
liquid,  or  the  applicatiim  of  any  substance  to  tbe  in- 
ternal fimoea,  but  more,  especially  of  a  fluid,  instantly 
excites  the  most  painful  feeling  Nay,  the  same 
synqptoms  are  ]tfoduced  by  touching  the  external  fan- 
ccs,  with  a  floid,  or  by  uie  contact  of  cold  air  with 
these  parts }  and  nearly  in  as  great  a  degree.  But  a 
solid  or  fluid  substance  being  conveyed  into  tbe  eso- 
phagus, the  transit  into  tbe  stomach  is  aoconqdisbed 
vith  little  n  no  impediment }  so  that  in  fiwt  ttw  diffi- 
culty is  aormounted  before  tbe  patient  is  en^i^^d  in  the 
action  ni  iwallowing.  Nor  is  tbe  excruciating  pahi, 
whidi  never  fails  to  be  the  companion  of  every  attempt 
to  drink,  felt  in  the  Jmnta  and  tknet  .*  it  is,  he  sa^ 
at  the  tenbiculuB  cerawj  to  iriuch  die  snflerer  applies 
bis  hand.  From  this  last  ctrcomstanoe,  ther^ore,  f^m 
tbe  preseoee  of  the  rmu  sardomcut,  from  tlie  muscles  of 
the  abdomen  being  forcibly  contracted,  and  from  the 
sense  of  sufFocation  wbich  seems  to  threaten  tbe  patient 
with  immediate-  death,  Dr  Vang^an  has  been  led  to 
think  that  in  tbe  hydrophobia  a  new  sympathy  was  esta- 
Uished  between  the  fiinces,  the  dia^ragm,  and  the  ab- 
dominal muscles. 

Prognout*  When  a  penon  is  bit,  the  prognosis  with 
npu^  to  the  conisf  hjdrofholaa  is  vesy  onccxtMp. 
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All  those  who  are  bit  do  nol  fall  into  the  disease  ^^dfofho- 

nay,  Dr  Vang^ian  reliUes,  that  out  of  30  bit  by  a  mad 

dog,  only  one  was  aeixed  with  the  fay^fdiobia.    Dn-'^  «<t^^ 

ing  the  interval  between  the  bite  and  tbe  time  the  dis* 

ease  comes  «i,  there  are  no  symptoms  by  wbich  we  can 

judffe  whether  i^  will  appear  or  not.    \Vhcn  once  it  has 

mane  its  appearance,  the  prognosis  is  exceedingly  fatal, 

though  there  are  certainly  some  well  authenticated  cases 

of  complete  recovcfy,  particularly  one  recorded  by  Dr 
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Preventiom  and  Curr.  It  has  been  generally  allowed' 
by  practitioners,  that  though  the  hydrc^ihobia  may  bo 
prevented,  yet  it  can  seldom  if  ever  be  cured  after  it. 
has  made  its  iqipearance.   The  most  essential  part  of 
Ae  treatment  therefore  depends  on  the  jnfper  use  of 
means  of  prevention.    The  great  objects  to  be  aimed 
at  in  prevention,  are,  in  the  first  place,  the  compete 
remoTal  of  tbe  contagious  matter  a»  soon  as  possible  j 
fH-,  secondly,  means  of  destroying  it  at  the  part,  where 
ihvn  is  even  tbe  slightest  reason  ta  believe  that  it  has 
not  been  completely  removed.    Of  all  the  means  ofi  ' 
removal,  the  complete  cutting  out  the  part  to  which, 
tbe  tooth  bad  been  applied,  is  unquestionablv  the  most 
to  be  depended  upon*    This  practice,  therefore,  should 
be  bad  recourse  to  as  soon  as  possible.    Tbe  sooner  it 
can  be  accomplished  tbe  better.   But  it  has  Iwen  ob- 
served, that  as  a  peculiar  sensation  at,  the  part  affected 
always  precedes  the  accession  of  the  disease,  even  when 
it  tsJccs  place  at  a  late  period  mher  the  bite,  there  is 
good  ground  for  believing  that  the  removal  of  the  part 
may  be  of  advantage  even  after  a  considerable  inter- 
val.   But  besides  removal  of  the  contagious  matter, 
by  cutting  away  the  part  to  which  it  is  attached,  this . 
shpuld  also  be  attempted  by  careful  and  long-continued 
washing.    This  may  be  done,  in  most  instance?,  be- 
fore a  proper  opportunity  can  be  had  of  having  re-, 
couise  to  the  knife.    Cold  water  should  particularly 
be  poured  upon  the  wound  from  a  consIderdbLe  height,, 
that  the  matter  may  be  washed  away  with  smne  force. 
Even  afUr  removal  by  the  knife,  careful  washing  is . 
still  a  necessary  and  ^per  precaution.   And  uter 
both  these,  to  prevent  as  far  as  can  be  the  possibility 
of  any  contagious  matter  lurking  about  the  woonded.. 
part,  it  riiDuId  not  be  allowed  to  heal,  bat  a  discharge.; 
of  matter  should  be  supported  for  the  space  of  several . 
weeks,  by  ointment  with  caatbarides,  or.  simibu-.  ap- 
plications.   By  these  means  there  ia  at  least  tbe  b«^t 
chance  of  removing  tbe  matter  at  a  sufficiently  early 
period.    And  this  mode  of  prevention  seems  to  be  mi 
more  consequence  than  all  others  put,  tsoetfaer  which  ■ 
have  hitherto  been  discovescd.    Bat  besides  removal, . 
prerontion  may  also  he  obtained,  by^  the  destruction  of 
the  contagious  matter  at  the  port;,  and  where  there  is, 
the  least  reason  to  think  that  a  OMi^te  removal  has 
not  been  obtained,  this  aheuld  always  be  had  recoune 
to.   WiUi  this  intention  the  actual  cautery  and  burn- 
ing-with  gun*powder  have  beea  employed.    And  tbe 
action  of  fire  is  probably  wie  of  the  most  powerful, 
agents  that  can  be  used  for  this  purpose.    But  recourse 
has.  also  been  bad  to  washing  both  wUh ,  acids  and 
with  alkalfes.    Of  the  former- kind,  vinegar,  has  been, 
chiefly  used,  but  more  may  probably  be  expected  firom 
the  latter}  and  particularly  from  the  caustic  alkali,  so 
ftc  diluted  that  it  can  be  allied  with  sa£e^ :  for.from 
iti  inflnencu  as  n.  MlTcnt' «  muw^  mucus,  it  give* 
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the  but  doiu^e  of  a  compete  removal  of  tin  imltar, 
independent  of  my  infltimee  .u  obaoffiag  its  nature. 
■It  has  been  ^ongnt  abo,  that  oil  i^iaied  to  tlw  put 
may  be  of  aenioe.  Bvt  if  recoone  be  had  to  it,  moK' 
active  measnres  should  at  least  be  previously  employed) 
and  even  tbeo,  some  are  of  (pinion  that  it  if  of  advan- 
tage to  increase  tbe  activity  of  tbe  unctooos  matter  hy 
combining  it  with  mercury. 

On  these  grounds,  and  b;  these  means,  we  are  in- 
clined to  think  that  the  action  of  this  contagion  On 
the  system,  after  it  hiis  been  applied  by  the  bite  of  a 
rabid  animal,  may  be  most  effectualljr  prevented.  But 
i^ker  tUs  action  has  once  taken  place,  no  remedy  baa 
yet  been  discovered  on  which  much  dependuwe  can 
be  put.  A  very  great  vai^ety  of  articles  indeed 
hftve  at  diflerent  periods  been  held  forth  as  infallitde, 
Wh  in  tbe  prevention  and  cure  of  lliis  affection  j  but 
their  reputation  has,  perhaps,  universally  been  found' 
ed  on  their  being  given  to  people^  who,  tboti^  really 
bit  by  a  mad  do^,  were  yet  not  infected  with  the  con- 
tagion. And  this  happilf,  either  from  the  tooth  be- 
ing deaned  in  making  the  bite,  or  not  being  covered 
with  contagions  matter,  is  by  no  meads  an  unfrequent 
occurrence.  Mankind^  however,  even  from  the  ear- 
liest ages,  have  never  been  without  some  boasted  speci- 
fic, which  has  been  held  forth  as  an  in&llible  remedy 
for  this  affection  till  fatal  experience  demonstrated  the 
contraiT.  Dr  Boerfaaave  bu  given  a  jmtty  full  cata- 
}ogo»  of  tbew  apecifica  from  the  days  of  Gtten  to  hii 
own  time  j  and  concludea,  that  no  dependencfe  b  to  be 
pot  ill  any  of  them.  It  is  now,  tharefore,  altogether 
unnecessary  to  take  notice  of  bnmt  crabs,  the  hysena*s 
skin,  mitbridate  wiUi  tin,  liver  of  the  ra:b)d  animni, 
or  a  variety  of  other  pretended  remedies  for  this  disease, 
proved  hj  experience  to  be  totally  inefficacious.  But 
nithongh  no  greater  confidence  is  pnrfaaps  to  be  put  in 
specifics  of  modem  date,  it  wiU  be  proper  that  these 
should  be  mentioned. 

Bathing  in  cold  water,  especially  in  tbe  sea,  and 
drinking  sea-wirtcr  for  a  certain  time,  have  been  pre- 
scribed, and  by  some  accounted  a  certain  preventive. 
When  this  was  known  to  fiul,  a  long  cooxae  of  anti- 
phlogistic regimen,  violent  auhmerrion  in  water,  even 
to  dtra^  of  drowning,  and  kee^g  tin  wounded  jdace 
open  with  cntrtmes,  were  lecommended.— To  thio  ex- 
treme severity  Dr  Mead  objected;  and  in  his  treatise 
on  this  subject  endeavours  to  show,  that  in  all  ages  tbe 
greatest  soccem  bas  been  reaped  from  diuretics,  for 
which  reason  he  proposes  the  following  powder : 

Take  asb-eoloured  ground-liverwort,  half  an  ounce  j 
black-prpper,  two  drams:  rednce  them  separately  to 
powder,  then  mix  them  tof;ether.**  This  powder  was 
fint  published  in  the  I^osophical  Transactions,  by 
Mr  Dampier,  in  iriioee  family  it  had  been  kept  as  a 
secret  tar  many  yean.  Bnt  diu  medicine  which  was  in- 
serted in  fbnner  editions  of  the  London  and  Edinburgh 
^umnacopOBias  under  the  name  of  Puhu  Ant^ntu, 
has  hmg  lost  its  credit. 

There  is  a  famons  East'  India  medicine,  composed ' 
of  24  grains  of  native  and  as  much  factitious  cinnabar, 
rdade  into  a  powder  with  16  grains  of  musk.  This  is 
called  the  Tonqtnn  medicine,  and  must  be  taken  in 
a  tea  cupful  of  arrac  or  brandy ;  and  it  is  said  to  se- 
cure the  patient  for  30  days,  at  the  expiration  of 
I 
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iflitdi  it  is  to  be  repeated}  hot  if  lie  Ws  my  ^ap- Hj* ^s 
toRM  of  AediseMe,  it  wnat  be  repiented  in  three  honw, ,  , 
lAich  is  said  te  be  sofl&cieat  Air  a,  corn.   Hm  first  dose 
ia  to  be  taken  as  noon  after  the  bite  as  poasiUe. 

Another  odebrated  remedy  is  Paknarins's  powder, 
composed  of  the  leaves  rue,  vervain,  sage,  polypody, 
wormtrood,  mint,  raogwort,  balm,  bctooy,  St  John^s. 
wort,  and  lesser  centaoiy.  These  herbs  most  be  ga- 
thered in  their  prime,  dried  separately  in  tbe  Aade, 
and  then  powered.  Hie  dose  is  a  dram,  or  a  dram 
and  a  half,  taken  every  day. 

A  remedy  which  might  promise  to  be  more  efica- 
cioos  than  ny  of  lk>se  hitheite  mentioned  is  mercoiy. 
T^s  has  been  reeomnended  in  firtctions,  luid  to  b« 
taken  inward^  in  the  fiirm  of  ciioiiMi  sad  taHxth  mi- 
neral, in  order  if  possible  to  ruse  >  stigfat  salivatioa, 
on  which  tbe  efficacy  was  tlMiight  to  de|MDd.  Besides 
this,  venesection,  opium,  cinchona,  and  campkor,  have 
been  tried  in  verj  large  quantitiea  j  tlie  warn  bath  > 
and,  in  short,  every  thing  which  human  inveatimi 
could  snggest ;  but  inth  how  little  success,  cui  be 
judjed  from  many  well  authenticated  cases. 

Dr  Wolf,  afterd«tuling  anvmber  «f  Intensting  cases, 
makes  the  following  obSMvation..^"  Thm  we  see« 
that  the  mercury,  tM  acids,  the  moA^  tte  SeMag  oa 
the  most  famoas  beths,  the  sweatbg,  the  ctrrv  mf^AAt- 
gi^icOf  &c  are  no  specifics." 

Tbe  fbllowim^  case  by  Dr  Saynwad  of  MavseiHen 
shows  the  ine^acy  of  mercnry  even  as  a  preventive, 
— On  Uie  191^  of  July  1765,  Mr  Boyer,  wed  35,  of 
a  bloated  cachectic  habit,  was  hit  by  a  doff  m  the 
inferior  part  of  tbe  teg :  the  wottnd  extended  half  way 
round,  bled  freely,  and  was  like  a  great  scratch.  The 
patient*s  legs  had  been  swelled  for  a  considerable  time 
before  the  accident ;  and  there  were  also  two  ulcers  in 
the  other  leg.  Some  hours  after  the  accident,  tbe  ac-- 
tual  cautery  was  applied  to  the  wound.  The  doctor  was 
not  present  at  this  operation ;  hat  tbe  pert  around  tbe 
bite  was  rubbed  wiUt  mercurial  orotment  immedint^ 
after,  and  tbe  esclmr  was  dressed  with  the  sane  oint- 
ment. The  eschar  was  separated  on  tbe  first  da^,  but 
the  dressing  was  contlnned  tiH  the  wound  was  cieatri' 
sed.  The  second  day  a  bolus  4f  fear  gmuw  of  tiuhilh 
and  eight  grains  of  cam^ior  was  enttiited.  Hm 
procurnl  a  consideniUe  evaooation  both  by  vonit  and 
stool,  and  a  spitting  also  came  on.  The  third  day 
the  bitten  leg  was  rubbed  with  mercurial  ointment :  in 
tbe  space  of  a  montli  the  frictions  were  repeated  five 
times  on  both  legs,  three  drams  of  mercurial  oint- 
ment being  used  tn  eaeh  friction.  Dnring  the  same 
time  the  bolus  was  five  times  repeated  ;  and  this  treat' 
raent  kept  up  a  slight  salivation  to  the  40th  day.  The 
evening  of  the  third  day  he  took  the  Tonquin  medreime, 
called  also  Sir  George  CohiPs  powder.,  in  a  bolus }  which 
vomited  bim  briskly.  This  powder  wan  repeated  seven 
or  eigbt  times  in  the  month,  generally  with  the  same 
effect.  During  tbe  first  seven  or  eight  days  be  got  four 
times,  in  tbe  mommg,  »  dram  of  the  ana^amtjlore 
jntniceo,  fresh  gathered  and  powdered.  Tbe  41st  day, 
the  turbith  bolus  was  prescribed  for  the  seventh  time : 
he  was  bathed  in  tbe  sea,  and  contioned  the  bathing 
for  two  days  more.  On  the  74th  he  was  seized  with 
the  distemper  ;  and  died  on  the  76tb,  seemin^y  suffo- 
cated or  strangled,  his  mouth  covered  with  slaver,  and 

his 
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Tjrrrr    Us  £we  Uoftteit.    He  lost  hu  soiim  not  above  balf  a 
*   ■  »     'yiaitCT of  aa hoor  beibn  Ua  death.   Hie  fulsc  was 
quiet  tbe  wliole  time- 

Another  iiutaiice  is  mentioned  by  the  eame  antbor, 
of  a  pregnant  woman  bit  by  the  same  dag  and  on  the 
aame  day  with  Mr  Boyer,  who  was  never  seized  with 
the  difttemper.  She  was  treated  in  moch  tbe  saue 
maaner  with  bim,  and  salivated  a  little  more.  But 
she  m»  bit  through  a  shamoy  leather  shoe,  which 
most  necessarily  have  cleaned  the  animars  teeth  of  the 
poisiHiow  saliva  befiire  they  reached  her  skin,  and  to 
this  we  are  naturally  led  to  ascribe  ber  safety.  One  of 
Uir  Woirs  patients  also  was  a  pregnant  woman,  and 
was  not  seized  with  the  distemper.  Perhaps  woawa 
in  *  state  of  ^^nancy  may  be  less  liable  to  this  di- 
stemper than  othus )  wit  it  is  more  pnbaUa  that  the 
contagiea  was  not  comniuucated. 

Tbe  same  author  tells  os,  "  there  are  muiy  examples 
of  tbe  inefficacy  of  mercurial  frictions.  A  surgeon  of 
Alarseilles  treated  a  girl  about  12  years  of  age  bit  by 
H  mad  dog,  with  mercarial  frictions  ^  applying  them 
as  in  the  ventrta:  yet  sbe  died  of  the  hydro- 
phobia on  tbe  55th  day.  Her  wound  was  not  cau- 
tarixed." 

■  In  the  f<dlowing  case  all  the  most  pewwful  remedies 
were  tried.— -In  toe  afternoon  of  the  fl^  of  Aug.  i???* 
Sr  Vauj^ian  was  called  to  a  boy  of  e^t  Tears  <»  age' 
bbooiiag  nnder  a  hydfophoUa.  He  had  been  bit  a« 
the  wrist  fay  •  cat  aboot  a  month  before  i  of  whkh  the 
soarks  remuttd,  but  witbovt  any  ulcer,  or  even  tbe 
smallest  appearance  of  inflammation*  Abmit  the  middle 
of  the  day  before  Dr  Vau^^iaa  saw  him,  he  began  to 
complain  of  a  pain  in  the  part  bitten,  which  ascended  up 
the  arm,  and  affected  the  tem^e  on  that  side ;  soon  af- 
ter which  he  swallowed  liquids  with  reluctance  aud  dif- 
ficulty. He  was  put  into  the  warm  bath  for  three 
qosrten  of  an  hour,  during  which  time  be  was  eauer : 
be  bad  a  Oyster  of  five  ounces  of  fresh  broth,  and  30 
iiQjft  of  landanum,  injected  iaunediately  after  his  eo- 
ntog  eat  ^  it :  n  liniment  cauisdi^[  u  three  drams 
of  stn^g  menmrial  mntment  with  tbe  same  qaantity  of 
oil  of  audbcr,  was  nibbed  vfoa  the  sbodldeis  and  baok  ( 
two  pills  of  n  grun  of  flovnrs<tf  unc,  and  hidf  a  gnun 
of  cuprwm  ammomaeum,  were  taken  every  three  or  four 
hours  ;  and  a  medicated  atmosphere  was  prepared  fur 
him,  by  burning  gum  ammoniac  in  lus  room.  As  these 
renwdies  were  not  attended  with  any  good  effect,  each 
dose  pills  was  ordered  to  contain  two  grains  m- 
prttm  ammomacumf  tbe  same  quantity  of  opioas,  three 
grains  of  Sowers  of  zinc,  and  ten  grains  of  asaibetida ; 
whilst  a  solution  of  that  £etid  gum,  with  a  dram  of 
laudanum,  was  administered  as  a  clyster.  These  pills, 
llMHwb  repeated  evoy  four  hoois^  aSerded  not  tbe 
smallest  relief^  nor  did  th^riiow  the  least  action  on  the 
firune.  At  last  the  doctor  zcscdved  to  pot  in  pnctiee 
the  despmte  renwdy  nwntioiied  by  Van  Holmoot,  of 
tbrowinff  the  patient  into  cold  water,  and  kee]nng  him 
there  till  be  is  almost  drowned.  With  this  view  a  lai|^ 
tub  oi  cdd  water,  well  satwated  with  common  salt,  was 
prepared,  into  which  the  poor  boy  was  plunged  orer 
bead  and  ears,  and  there  held  untH  be  ceased  to  struggle. 
He  was  then  taken  ent  again,  and  the  same  operation 
repeated  until  be  became  so  quiet  that  tbe  doctor  was 
under  appnkensiims  that  »  totid  estiaetioa  of  life 
■Dttld  tdcff  plaoe.    He  wis  titt*  wrapped  1^  in  » 
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bhuiket  and  put  to  bed,  and  he  remained  more  qniet  ayinftn- 
than  he  had  formeriy  beisn  }  but  all  bis  fonuer  restless-  bia. 
WHS  sgon  returned,  his  pulso  sunk,  and  he  died  about ' 
two  «*clock  in  the  morning. 

Anotlicr  ceWbrated  antidote  against  tbe  poison  of  a 
mad  deg  has  been  known  for  some  years  by  the  name 
of  the  Ormskirk  medicine.  The  true  coniposition  of 
this  is  kept  a  secret  by  the  proprietors :  however,  it 
has  been  analysed,  and  tbe  followiag  composition  pub- 
lished by  Dr  Heysham  as  perfectly  similar  to  it  in  all 
respects. 

"  Take  half  an  ounce  of  chalk,  three  drams  of 
Armenian  bde,  10  grains  of  alum,  one  dram  of  ele- 
oampue  in  powder}  mix  them  all  togetheri  and  add  six 
drms    oil  of  anise." 

They  most  certainly  be  very  creduloos  who  can  pnk 
confidence  in  soch  an  insignificant  mediane  as  a  prasw- 
vative  against  tbe  hydrophobia :  bonever,  there  is  » 
poesibility  that  there  may  be  some  unknown  ingredient 
in  the  genuine  powder:  for  it  is  difficult  to  analyse 
powders  after  the  ingredients  are  thwou^ily  mixed 
together.  The  efficacy  of  tbe  medicine  thererore  must 
depend  on  the  virtues  of  that  unknown  ingredient,  if 
any  such  there  be.  Tbe  fiiUowing  cases,  however,  too 
well  determine  that  it  is  not  i^aiUble,  as  was  at  first 
|>retended.  In  all  probabilky,  ma  well  as  many  others. 
Its  repntation  also  is  solely  mted  on  its  being  exhibs^ 
ted  in  many  cases  iriiere  no  cottbmon  was  cusmuni- 
catsd  to  tbe  person  bit,  and  while  of  course  no  diicaae 
oonU  take  ^ce. 

On  tbe  14th  of  February  1774,  Mr  Bellaasy  of 
Holbom,  aged  40,  was  bit  by  a  cat  affected  with  rabies, 
which  was  killed  tbe  same  morning.  The  following 
day  he  took  the  celebrated  Ormskuk  medicine,  sold 
by  Hill  and  Berry  in  Hill-Street,  Bcrkeley-Sqaanv 
and  conformed  in  every  respect  to  tbe  directions  ^ven 
by  tbe  vender.  A  servant  maid,,  who  vras  bitten  in  the 
leg  before  ber  master  was  bitten,  likewise  took  the  same 
Mmedy.  About  tbe  middle  of  April  Mr  Bellan^ 
eomplained  of  n  pain  in  his  r^ht  knee,  which  he  sup- 
posed to  be  riwumatic,  and  which  continned  nnd 
increased  till  tbe  7th  of  June,  when  he  got  some  piUs 
of  ealomel,  ipecacnanha,  and  pil.  Mipeiu  trwn  an  apethe- 
cary,  with  Huxham*8  tincture  of  the  bark  in  small  doses. 
In  six  days  mwc  be  had  a  tkillatioo  in  the  urethra,  a 
ctfitraction  of  the  scrotum  and  penis  to  a  d^ree  of  pain, 
and  an  emission  of  semen  after  making  water,  t«  which 
he  bad  frequent  calls.  Tbe  medicines  were  discontinn- 
ed }  Mtd  on  the  1 6&  f»f  tfai^  month  the  hydrophobia 
came  on,  and  Dr  Fothergill  was  called.  Six  ounces  of 
blood  vrere  taken  fipom  bis  arm,  and  a  b*^  of  a  senile 
of  native  cinnabar  and  half  a  scruple  of  musk  was  gives 
every  fimr  hours.  TV  distemper  manifestly  inocascd 
,  tim^  tbe  day.  In  the  evenii^  a  clyster  was  injectnA, 
and  several  times  sweated  dnnng  the  in^>  he  bMi 
beoi  pnt  into  the  vmm  bath,  and  two  dcuu  of  itmnf 
mercurial  ointmwit  rubbed  into  his  legs  and  th^w  by 
himself.  He  was  greatly  relieved  by  the  warm  bath 
iriule  Be  continued  in  it,  but  the  symptoms  ivtonwd 
with  increased  vti^noe  in  the  night.  Tbe  next  day 
b«ii^  greatly  worse,  he  was  blooded  to  as  great  a 
qoantity  as  he  could  bear,  bad  tbe  wum  bath  and 
eJystais  repeated,  and  half  aa  ounce  of  mercurial  oint- 
ment rubbed  into  his  tbi^^s  and  legs.  Pills  of  c^nm 
Here  pBesoibedi  but  he  did  not  take  thts^  Se  died 
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the  fiftme  night,  at  lialf  tat  liour  after  1 2.  His  patient 
wu  a  man  of  ^reat  resolution,  and  could  in  part  con- 
qner  faia  aversion  at  water.  He  seemed  to  Iwve  total- 
ly forgot  the  accident  of  the  bite :  and  casoally  said, 
'that  he  (bought  tlus  disorder  resembled  the  hydropho* 
'bla,  *itbont  sopposing  that  he  was  afflicted  widt  that 
-liistemper  at  the  time. — Hie  bite  on  the  giiPs  leg  re- 
'fused  to  heal,  baffled  the  art  of  a  young  surgeon  who 
attempted  to  cure  it,  and  continued  a  runmng  ulcer 
4br  a  long  time.  She  did  not  fall  into  the  hydropfao. 
bia.  Hence  Dr  Fodiergill  thinks  it  probable,  that 
icee]nttg  the  wounds  made  oy  the  teeth  of  mad  animals 
open  for  a  long  tine,  woald  probably  be  of  service  as 
'm  preventive ;  but  in  some  of  Dr  Woir*  patients 
thoe  arti&cial  druns  appear  not  to  have  been  attended 
'with  saeeesB. 

On  the  i6th  of  November  1773,  Thomas  Nonrscr, 
a  strong  healthy  boy  of  14,  wm  adoiitted  into  the  Lei- 
■vester  infirmary ;  having  been  that  day  month  bitten 
by  a  mad  fox-hound.  The  woand  was  a  lar^  lacerated 
-one  on  the  cheek,  and  bled  very  freely  on  being  inflicted. 
'The  day  after  he  was  bit  he  went  to  the  sea,  where  he 
'was  dipped  with  all  the  severity  usually  practised  un- 
*^der  so  disagreeable  an  operation.  The  Omaktrk  me- 
dicine was  also  administered  with  all  doe  care.  It  was 
bought  of  the  person  in  Leicester  who  is  deputed  by 
the  propietor  to  sell  it  for  htm.  A  common  adhesive 
'faster  was  apfdied  to  the  part  after  sea-batbing ;  and 
'in  the  cwvse  cf  a  nonUi,  without  any  fiuther  bonble^ 
the  wonnd  was  healed)  excepting  a  imaB  portioui 
some^Aat  more  than  aa  inch  in  length,  and  in  breaddi 
■about  one-tenth.  Hiis  yielded  no  discharge,  and  wM 
quite  in  a  cicatrizing  state.  Five  days  befwe  his  ad- 
mission into  the  infinnary,  he  began  to  complain  of  a 
tightness  over  his  temples,  and  a  pain  in  bis  bead  :  in 
two  days  the  hydrophobia  began  to  appear }  and  at  its 
commencement  he  com^ainm  of  a  boiling  heat  in  his 
stomach,  which  was  cwttnually  ascending  to  tbe  buces. 
TIm  disease  was  prettf  strong  when  he  came  to  the  tn- 
'finnary.  He  got  a  bolus  of  a  scmple  of  musk  with 
two  grains  of  opium  }  then  a  composition  of  15  grains 
-of  nniik,  one  of  tnrbith  mineral,  and  five  grains  fsi 
opiam,  Was  dirtotcd  to  be  taken  every  tburd  hour  } 
an  ounce  of  the  stronger  mercorial  mntment  was  to  he 
rubbed  on  the  cervical  vertebne  and  sbonlders,  and  an 
•embrocation  of  two  onnces  of  laudanom,  ud  half  an 
"nance  of  acetum  eatnrmnum^  was  dticcted  to  be  applied 
to  tbe  throat.  But  by  this  last  be  was  thrown  into 
convulsions,  and  tbe  same  efiect  followed  thourii  his 
eyes  were  first  covered  with  a  napkin.  Tbe  embroca- 
tion was  therefore  changed  fcH-  a  plaster  of  three 
drams  of  powdered  camphor,  half  an  ounce  of  opium, 
and  six  drams  em^tio  Damocritis.  By  these  medi- 
-ciacs  the  dtseaae  seemed  to  be  somewhat  suspended,  hirt 
the  iymptoaw  retamed  vnth  violence  in  the  evenii^. 
His  medfidne  was  repeated  at  seven }  and  at  ei^t 
five  grains  of  opiom  were  exhibited  without  nwk  or 
tnibith.  At  nme,  another  oonee  of  meicnrial  oint- 
ment was  rubbed  upon  the  shooldsn,  and  half  an 
ounce  of  laudanum  with  rix  Mmoea  of  mottoo- 
broth  was  injected  into  the  intestines,  but  to  no  pnr- 
pose.  A  larger  dose  of  opium  was  then  given,  but 
with  as  little -effiwt  na  tbe  fonser,  and  he  died  the 
same  iai|;ht. 

In  the  MNttfli  «f -SqitnilMr  1774,  a  fivaer,  agel 


25,  was  bit  by  a  mad  do^  whose  teeth  made  a  dwht  Ujin/ka- 
wound  in  the  forefingers  tbe  left  hand.  Hejrasdip-^  Ha. 
ped,  as  nsnat,  in  the  sea }  and  drank  the  sea-water  f^'  "' 
some  time  on  the  spot,  which  operated  briskly  as  » 
purge.  He  continued  well  till  tbe  6tb  of  June  fcdlow* 
ing,  when  be  first  felt  a  pain  in  that  band  and  ann }  fin: 
which  he  bathed  in  a  river  that  evening,  eupposiiw  that 
it  bad  been  a  rheumatic  complaint.  The  next  wy  he 
was  sick  }  and  in  tbe  evening  was  seized  with  a  viweat 
vomiting,  which  <»)ntinaed  all  that  night  and  till  the 
middle  of  the  next  day,  when  it  was  succeeded  by  the 
hydrophobia.  He  was  treated  with  the  wam  bath  } 
had  a  purgative  clyster  injected  ;  and  aa  soon  as  it  had 
merated,  a  second  was  given,  consisting  <rf  Inr  oonces 
of  ml,  and  half  an  ounce  of  laudanum  }  half  an  ouneo 
ti  strong  merenrial  ointment  was  rubbed  on  tte  fnnoes, 
and  the  part  was  afterwards  covered  with  the  cotapAu- 
ma  i  cwtin^  to  which  was  added  an  ounce  of  opium. 
An  embrocation  was  applied  to  the  r^oo  of  tbe  stfr* 
mach  with  continued  nictlon,  consisting  of  half  an 
ounce  of  spirit  of  sal  ammoniac,  ten  drams  of  olive  oil, 
six  drams  of  oil  of  amber,  and  ten  drams  of  lauda- 
num. Two  ounces  of  strong  movurial  ointment  were 
rubbed  upon  tbe  shoulders  and  back and  as  a  further 
means  of  inducing  a  ptyalism  speedily,  he  received  the 
smoke  of  cinna^r  into  the  mouth  by  throiring  a 
dram  of  that  snbstance  now  and  then  upon  a  hot 
iron :  he  was  also  directed  to  take  every  four  boon 
a  b^ns  of  15  grains  of  mosk,  three  gruns  of  tnrinA 
rainend,  and  mar  grain  of  i^nm.  He  was  easier 
while  in  die  warm  bath,  and  during  the  application  <tf 
the  mntment;  bnt  died  tbe  same  night  about  two 
o'clock. 

Many  other  instances  might  be  adduced  of  tbe  in- 
efficacy  of  this  pretended  specific  :  which  will,  it  is 
hoped,  create  a  due  degree  of  caution  in  those  to  whom 
they  vHio  are  so  unfortunate  as  to  be  bit  by  a  mad  ani- 
mal may  commit  themselves.  Another  remedy  may 
also  be  mentioned  as  having  had  the  reputation  of  being 
sometimes  successful  in  thu  disease }  which  is  chiefiy 
employed  in  di&rent  parts  of  India,  particularly  in  the 
territory  of  Tanjore.  Tbt  medicine  to  which  we  now 
allude  contains  indeed  Several  articles  which  are  alt<^e- 
tber  unknown  in  our  materia  mediea :  bnt  it  contains  at 
least  one  very  powerful  substance  well  known  to  ns, 
viz.  ars^c.  This  medicine,  known  by  the  name  of 
tbe  Snake  Fills,  as  being  principally  employed  against 
the  bite  of  the  most  venomous  snakes,  is  directed  to 
he  prepared  in  the  following  manner : 

Take  white  arsenic,  of  the  roots  of  nelli  navi,  of 
nevi  vtsham,  of  tbe  kernels  of  the  ner  valum,  of  pep- 
per, of  quicksilver,  each  an  equal  quantity.  The 
quicksilver  is  to  be  nibbed  with  tbe  juice  of  the  wild 
cotton  till  the  gl<AuleB  are  perfectly  extiognidied. 
The  arsenic  being  first  levigated,  the  other  ingre- 
dients, reduced  to  a  powder,  are  then  to  he  added,  and 
tbe  whole  beat  together  with  die  juice  ttf  tbe  wild 
cotton  to  a  consistence  fit  to  be  divided  into  ^la. 

Though  these  pills  are  principaUy  used  agamst  the 
bite  of  the  cohca  de  capello,  yet  they  are  said 
to  be  successfnl  in  the  cure  of  other  venomous  bites  } 
and,  for  the  preventi<m  of  rabies  canina,  one  is  taken 
every  morning  fmr  some  length  of  time.  Of  this  re^- 
medy  Eun^eaa  jmctitkmers  have,  we  believe,  aa  yet 
no  oxforieocef  nad  if^  is  the  accooBti  tnumitted 
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spismL  by  East  India  prftctitionpr.=:,  it  eannot  be  said  that  vre 
V  '■'  have  authentic  evidence  of  its  want  of  snccess,  it  can 
as  little  be  pretended  that  there  is  iodahitable  evidence 
of  its  efficacy  in  any  instance ;  and  it  is  hy  no  means 
improbable,  that  it  will  be  found  equally  inefficacious 
with  others  at  one  time  considered  as  infallible. 

Of  the  great  variety  of  remedies  which  haVe  bad 
their  day  of  reputation,  there  is  not  one  which  has 
not  ^losscswd  the  credit,  some  time  or  other,  of  prfc- 
venting  the  noxioas  efliects  arinng  from  the  bite  of  a 
nad  dog.  A  more  adequate  experknce  has  witb  all 
of  tbem  discovered  the  deception.  It  wks  above  observ- 
ed, that  rabies  is  by  no  means  the  in&lUble  eonseqnence 
of  being  bit  by  a  mad  animal }  and  that  of  between 
20  and  30  persons  who  were  bit  by  tbe  dog  which  gave 
tbe  fatal  woand  to  one  of  Dr  Vanghan's  patients,  not 
one  felt  the  least  ill  effect  bnt  himself.  **  In  the  above 
Mimbtr  (says  tbe  doctor)  were  some  who  took  the 
Ormskirk  medicine ;  others  went  to  the  salt  water ; 
and  part  of  them  used  no  remedy,  who  ^et  fered 
equally  well  with  the  most  attentive  to  their  injury. 
The  same  thing  bas  oflen  happened  before }  and  mnch 
merit,  I  doabt  not,  has  been  attributed  t6  the  medicine 
taken,  from  that  celebrated  one  of  Gtwge  Cobb 
down  to  the  tnfilUMe  one  which  my  good  £/u/y  Bovnti- 
JitPs  receipt-book  fDmishes.** 
.  From  all  that  has  been  said,  the  reader  will  judge 
how  far  the  hydrophobia  is  capable  of  being  sabdued 
•  by  any  of  the  medicinal  powers  which  have  ^et  bora 
tried.  Some  eminent  physicians  assert  that  it  is  totally 
incurable ;  and  alle^  toat  the  instances  recorded  fay 
different  aitthors  of  its  cure  have  not  been  the  genuine 
kind,  but  that  which  comes  on  spontaneously,  and 
which  is  by  ho  means  so  dangerous.  Indeed  two  of 
Dr  WolPs  patients  recovered,  ivhere  the  disease  seems 
to  have  been  perfectly  genuine :  bat  in  these  the  poi- 
son seemed  to  vent  itself  partly  oo  some  other  place 
besides  the  netvam  system.  In  one  the  Uood  was 
evidently  infected,  as  it  had  an  abominable  foetorj 
and  the  other  had  a  violent  pain  and  swelling  in  the 
belly.  In  all  the  others,  it  seemed  to  have  atucked 
•only  the  nervous  system ;  ivhich  perhaps  has  not  the 
same  ability  to  threi*  off  any  offending  matter  as  tbe 
vascular  system. 

There  is,  however,  a  possibility  that  the  prodi^oils 
auctions  of  the  nerves  may  arise  only  from  a  vitiated 
state  of  tbe  gastric  juices  }  for  it  is  well  known,  that 
the  most  terrible  convulsions,  n»  the  hydrophobia 
stsrif,  will  arise  from  an  affection  of  tbe  Stoaiach,  with- 
out any  bite  of  a  mad  animal.  This  seems  to  be 
somewbit  confirmed  from  one  of  Dr  WdTs  patiMts, 
who,  though  he  vnntled  more  than  times,  yet  stiO 
threw  np  a  fratiiy  tfwtter,  whidi  was  therefore  evi* 
dently  secreted  into  the  stomach,  JtBt  as  a  coottnual 
vonitingeif  a  bilious  matter  shows  a  contitnial  and  tx^ 
traordinary  secretion  of  bile.  Dr  Wolf  himself  adopts 
this  hypothesis  so  far  as  to  say,  that  perhaps  the  aerum 
may  become  frothy ;  but  in  blood  drawn  from  a  vein 
not  the  least  fofth  appears  either  in  tbe  sennn  or  crassa- 
mentum.  He  aJBrnw,  however,  that  the  duodenum 
appears  to  be  one  of  die  parts  first  and  principally  af- 
fected 'j  and  as  it  is  not  influned,  it  yfoatA  seem  that 
the  Section  it  MMtaiiH  nnst  arise  firam  the  vittatei  state 
of  itf)  juices. 

Be  this  as  it  will,  however,  in  the  hrdrofliolna,  the 
Vol.  XUI.  Fart  II.  f 
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stomach  seems  totally,  or  in  a  great  mcJisiirc,  to  Io*c  Il^drupho- 
the  power  which  at  other  times  it  possesses.  Two . .  ^"^  .  . 
grains  of  cuprum  ammontacum  were  repeatedly  given  ' 
to  a  child  of  eight  years  of  age  without  tffect  j  but 
this  dose  would  occasion  violent  vomiting  in  a  strong 
healthy  man.  Something  or  other  therefore  muiit 
have  prevented  this  substance  from  acting  on  thie  ner- 
vous coat  of  the  stomach  j  and  this  we  can  only  sup- 
pose to  have  been  the  exceedingly  disordered  state  of 
the  gastric  juice,  which  occasioned  such  violent  irrita- 
tion throogh  the  vdiole  body,  that  tbe  weaker  stimulus 
of  the  medicine  was  entirely  lost.  It  would  setni 
proper  therefore  to  consider  the  stomach  in  hyttro- 
phobic  cases  as  really  containing  a'  poisonous  matter, 
which  could  not  be  expelled  by  vomiting,  bccaii^^c  it 
is  renewed  as  fast  as  evacuated.  Tbe  indication  there- 
fore must  be,  to  change  its  nature  by  such  medtcini's 
as  are  certainly  more  powerful  thim  the  poison ; 
and  this  indication  will  naturallr  lead  ua  to  think  of 
large  doses  of  alkaline  salts^  lliese,  it  is  certain,  will 
destroy  any  animal  substance  with  ivbich  they  come  in 
contact,  and  render  even  the  poison  of  serpents  in- 
active. By  exhibiting  -a  few  doses  of  them,  larger 
no  doubt  thah  wliat  can  be  safely  done  on  other  oc- 
casions, we  wonld  be  certain  to  dwnge  the  state  of 
llie  stonfMchic  juices }  and  this  mi^ht  free  the  patient 
from  those  intolerable  spasms  which  always  occasicn 
death  in  such  a  short  time.  Dr  Wolf  sircms  in- 
clined to  think  that  volatile  alkalies  were  of  ser- 
ticc  J  but  the  above  hypothesis  would  incline  us  to 
use  rather  the  fixed  kind.  At  any  rate,  it  seeniri 
vain  for  physicians  to  trust  much  to  tbe  power  of 
opium,  mercury,  musk,  or  cinnabar,  either  singly  or 
combined  in  any  possible  way.  Cinchona  has  also 
fkiled,  and  the  most  celebrated  specifics  have  been 
found  ineffectual.  ■  Alkalies  are  the  next  most  powerful 
remedies  which  Ihe  materia  medica  affords,  and  they 
cannot  be  more  unsuccessful  than  the  others  have  gene- 
rally been. 

Another  remedy  which  semis  a^a^ed  to  thange  the 
nature  of  the  gastric  juices  is  ardent  spirits.  In  nne  of 
Dr  WolPs  patients  two  bottles  of  brandy  seem  to  ha\  c 
effected  a  cure.  The  oil  mixed  ttith  it  was  of  no  efli- 
tacy  in  other  cases,  and  the  tfpiilm  and  turbith  seem 
not  to  have  been  exhibited  till'the  Worst  was  past.  In 
this  case  the  disease  seems  to  have  attacked  ^  vascu- 
lar as  well  as  the  Aervous  systenv 

In  all  tbe  patients  the  Urarm  bath  seems  to  have  been 
a  palliatite,  and  a  very  poWerfnl  one,  and  as  such  it 
ought  never  to  be  omitted,  -though  ^ft  can  by  no 
means  trust  to  it  as  A  radical  cure  \  and  the  above  hi- 
stories abundantly  show,  that  though  de  warm  bath 
and  opiom  may  palliate  ftr  a  short  time,  the  cause  on 
which  tbe  spasms  depend  is  still  going  on  and  increa- 
sing, till  at  last  the  sytaptofte  betome  too  strong  to  be 
filiated  even  for  a  moment  by  any  medicine  however 
{nwerfol.  At  any  rate,  the  above-mentioned  hypo- 
thesis suggests  a  new  indication,  which,  if  attended  to, 
may  perhaps  lead  to  useful  discoveries.  In  cases  where 
pntrescent  bile  is  abundantly  secreted,  cofumbo  root 
and  vegetable  acids  are  recommended  to  diaoge  the 
nature  of  the  poison  which  the  body  is  perpetually  pro- 
ducing in  itself.  Wbcrs  corrosive  mercury  has  been 
swallowed,  alkaline  salt  is  recommoided  to  destroy  the 
pMSoa  wbith  natare  cannot  expel  by  vomitiflg}  and 
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poiwm  which  the  stomach  aeems  to  secrete  in  the  hydro- 
phobia, and  vhich  nature  attempts  to  expelf  though  in. 
Taiu,  hj  violent  effiirts  to  vomit  ? 

But  ^vbatever  plan  may  be  pursued  in  the  hopes  of 
cnriug  this  dreadfnl  malstdy  afler  any  of  the  symptoms 
have  made  tbeir  appcanuice,  ve  ought,  in  every  in- 
stance, to  direct  our  immediate  care  to  prevention^  as 
being  perhaps  the  only  real  ground  of  hope :  And  th« 
most  certain  and  efficacious  Tray  of  preventing  tbe  ill 
eonsequences,  is  instantly  (if  it  can  be  done)  to  cut 
out  the  piece  that  happens  to  be  bitten.    Dr  James^ 
hideed.  Bays,  that  he  would  have  little  opinion  of  cut- 
ling  or  Muterizing,  if  ten  minutes  were  suffered  to 
•lapse  from  the  receiving  of  die  bite  before  the  opera- 
tion was  performed.    But  in  an  inaugoral  dissertation 
lately  published  at  Edinburgh  by  Dr  Farry,  the  author 
M  of  opinion  that  excision  will  be  of  use  a  considerable 
time  after  tbe  Ute  is  received.   He  adopts  this  opi- 
nion from  what  happens  in.  tbe  nBallpox,  where  the 
hlood  does  not  seem  to  receive  tbe  mfectton  till  some 
dars  aiUr  inoculation  has  been  performed.    A  second, 
innammatlon,  be  tells  ni,  then  takes  placr»  and  the  in- 
fection is  conveyed  into  the  blood.    In  like  man- 
ner, when  the  bydrophobous  infection  is  about  to  be 
conveyed  into  the  blood,  according  to  him,  the  wound^ 
'  or  its  cicatrix,  begins  again  to  be  inBamed  \  and  it  is 
this  secmid  inflammation  which  does  all  the  mischiefs 
£xclsum,  or  the  cautery,  will  therefore  be  eflectual 
any  time  between  the  bite  and  tbe  second  inflammalioa 
of  tbe  wound.   Without  implicitly  trusting  to  this  doc- 
trine, however,  or  considering  it  as  in  any  degree,  ascer- 
tained in  what  manner  the  poison  diffnses  itself,  by  what. 
mariLS  its  progress  may  be  known,  or  bow  soon  tbesys-^ 
tern  may  be  irremediably  tainted  wttb  its  malignity,  it 
is  undoubtedly  safest  not  to  lose  unnecessarily  a  mo« 
mentis  time  in  applying  the  knife.    This,,  or  a  dilation 
of  the  wound  if  it  be  small,  Dr  Vaoghan  considers  aa 
the  only  prophylactics  that  can  be  depended  upon.  la 
the  latter  case,  he  directs  to  fill  the  wound  with  gun- 
powder, and  set  fire  to  it which  would  produce  a  la^ 
aeration  of  the  part,  and  possibly  the  action  of  ignited 
powder  upon  the  poison  may  have  its  use.    In  all  cases,, 
likewise,  after  these  practices  have  been  employed,  the: 
wonod  dtonld  he  prevented  frpm  healing  for  some  length, 
of  time. 

Sp.II.  The  f^K^ffRnw' Htdrophobu.. 

Hydrt^hobia  spoetanea,  Sq»v.  sp^  2. 

This  disease  very  much  resembles  the  former,  so  that 
it  has  undoubtedly  beeq  often  mistaken  for  it.  It  has 
been  known  to  come  on  from  ao  inflammation  of  the 
stomach,  where  it  was  cured  by  xepeated  and  large 
bloodletting  -J  in  hysteria,  where  it  was  cured  by  opium,, 
musk,  or  other  antispasmodics }  and  in  putrid  fevers^ 
where  it  was  cured  by  evacuating  the  inteetinal  canal  of 
tjte  putrid  matters  .by  repeated'  clysters.  A  veiy  good, 
method  of  distinj^uishing  the  two  is,  that  in  the  spontar 
iteons  hydrophobia  tbe  patient  is  much  more  delirioua. 
^an  ill  the  genuine  species.  In  the  instance  mentioned, 
in  the  Medical  Essays  of  this  sym^om  attending  the  iur 
flammation  of  tbe  stomach,  the  patient  raved  in  the  most 
eatrmrdinary  manner.  lUymond  says  be  rcmeic- 
faers  a  sjpontaaeousbydtaphobuff^tffu^nf  tmVA  madness  i 


said  to  have  been  cured,  the  patient  was  vciy  delirious. 
Dr  Nugent^s  patient  was  very  frcqnently  delinous,  and  ^ 
Arezifiithgs  as  well  as  mter.  In  the  Medicid  Trans- 
actions a  case  is  communicated  by  W.  Wrightson  nir^ 
^eon  in  Sedgefield,  Durham,  of  canine  madness  gacceu- 
tuUy  treated.  This  madness  indeed  came  on  after  the 
bite  of  a  dog  said  to  be  mad :  but  it  appeared  only  four 
days  after  the  accident  happened,  and  was  attended 
with  symptoms  very  unlike  any  of  those  above-mentiui- 
ed  }  for  he  suddenly  started  up  in  a  fit  of  delirium,  and 
ran  out  of  the  house,  and  after  being  brought  in,  caught 
hold  of  the  hot  bars  of  the  grate  which  held  the  fire : 
Whereas,  in  the  tme  hydro^obia,  tbe  patients  dread 
the  fire,  light,  or  any  thing  which  makes  a  strong  'm-y 
prusion  on  the  senses. .  It  is  i^^ble,  therefore,  that  diia 
was  only  a  spontaneous  hydrophobia,  especially  aa  it 
readily  yielded  to  venesection,  30  drops  of  laudannm, 
and.  pills  of. a  grain  and*  half  of  opium  given  every 
tbreei  boun,  some  boloies  of  musk  and  cinnabar,  &c. . 
while  10  atoM  of  the  former  cases  as  much  <^um  was 
given  to  a  boy  as  would  have  deprived  of  life  the 
strongest  healthy  man  had  he  swallowed  it ;  and  yet 
this  amazing  quantity  produced  scarcely  any  effect. 
This  patient  also  dreaded  the  sight  of  a  dog. 

Order  IV.  VESANIiE. 

Faranoiee,  f^cg.  Class  IX. 

Deliria,  Sauv.  CUss  VIU.  Ord.  lU.  Sag.  Gass  XI. 

Ord.  III. 
Ideales,  Lin.  Cass  V.  Ord.  I. 

Genus  LXV.  AMENTIA. 

FozxT,  or  iUiwiMn. 

Amentia,  Sauv,  gen.  233.    Vog.  337.    Sag.  346, 
Morosis,  Lin.  106. 
.  Stupiditas,  Morosis,  Fatuitas,  Fog.  336. 
Amnesia,  Sauv.  gen.  337.    Sag,  347. 
Oblivio,  Lin.  107.    Ft^.  338.  ■ 
Memorise  debilitas,  Junck,  1 20. 

GxNus  LXVI.  MELANCHOLIA. 

Melancholy  Madmsa. 

Melaneholia,  Smv.  gt  n.  234.    Lin,  71.    Vi^,  332. 

^f^'  347-    Soerh,  1089.    Junck.  lit, 
Dsemooomaoia,  Sauv.  gen.,  236*    Sag*  348. 
Dtemonia,  Lin.  6$. 
Vesania,  Lin,  70. 
Para^obia,  Lin,  75. 
Ath^mia,  ^0^.  329. 

Deliriom  melanchoUcnm,  Ho^Sn.  III.  351. 
Erotomania,  Lin.  82. 

Nostalgia,  Sauv.  gen.  226.   Xm.  83.  338. 
Junck.  125. 

MekuKbtdia  nervea,  CI,  Lorry  de  melaocbolia,  P.  I. 

GcNtn.LXVII.  MANIA. 
RXviKG  or  Furious  Madness, 
Mania,  Sattv,  gen.  235.    Lin,  68.    V<^,  331.  Sag, 
340.    BoirA,  1118.  Junck,  Z22.  .Bo^Av onMad* 
ne  8. 

Paraphrobyse,  Lm.J66, 

G Amentia, 
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Trmnm.      AnentU,  £m.  67. 

'   w  ■  '    Deliriiai  muiacani,  Ihffin.  III.  251. 

■  Aldmngh  tbeae  distnnpen  mvj  be  conridered  m  di- 
stinct genera,  yet  tfaey  are  so  nearly  allied,  and  ao  reft- 
dily  change  into  each  other,  that  it  Bnfficieatly  jnttifiea 
the  treating  all  of  them  together. 

He  distinguishing  characteristic  of  madnew,  accord- 
ing to  Dr  Battie,  is  a /oIk  perttftiim  ;  and  under  this 
gweral  character  may  be  comprehended  all  kindi  of 
what  is  called  ntAftMsr,  from  the  most  lilly  stupidity  and 
idiotisn  to  the  most  furious  lunacy.  Frequently  the 
different  kinds  of  madness  are  changed  into  each  other 
fay  the  casual  excitement  of  some  passion :  thus,  an  idiot 
may  become  furiously  mad,  by  being  put  in  a  violent 
passion  \  though  this  does  not  so  wen  happen  as  the 
change  of  melancholy  into  the  imving  madness,  and  «wr 

It  is  a  veiT  sorprisiag  circumstance,  that  mad  people 
•re  not  only  iess  liable  to  be  seized  with  infectious  dis- 
<order8  than  those  vAio  are  in  perfect  health  ;  but  even 
when  labouring  under  other  diseaset,  if  the  patients 
idwnce  to  he  seized  with  madness,  th^  are  sonKtimcs 
freed  firom  their  former  complaintik  Of  this  kind 
Mead  relates  two  very  remarkable  instances. 

On  the  other  hand,  it  has  been  known,  that  an  in- 
termittent ferer,  supervening  tipon  madness  of  long 
standing,  has  proved  a  cure  for  the  madness  j  the  senses 
having  returned  trben  the  fever  tenninated.  Dr  Monro 
saw  two  instances  of  this  himself}  and  mentions  it  as 
an  observation  made  also  by  his  predecessor  in  the  care 
of  Bethlehem  hospital. 

Another  remarkable  ctrtnimstance  is,  that  immode- 
rate joy,  long  continued,  as  ^^tually  disorders  the 
miod  as  anxiety  and  grief.  For  it  was  obaervable  in 
the  famous  South  Sea  year,  when  so  many  immense 
fortunes  were  suddenly  pained,  and  as  sumenly  lost, 
that  more  people  had  ueir  heads  turned,  from  the  pro> 
digious  flow  of  unexpected  riches,  than  from  the  entiic 
loss  of  their  whole  substance. 

Mad  people,  especially  of  the  melancholic  kind, 
sometimes  obstinately  persevere  in  doing  tilings  which 
must  excite  great  pain }  whence  it  should  seem  as  if 
their  minds  were  troubled  with  some  distracting  no- 
tions, which  make  them  patiently  bear  the  present  dis- 
tress, lest  more  severe  textures  shwld  be  infliirted  *,  or 
possibly  they  may  think,  that,  by  thus  tormenting  the 
body,  the^  render  themselves  more  acceptable  to  the 
divine  Being,  and  expiate  the  heinous  sins  of  whkh 
ther  nmy  imagine  themselves  to  have  been  guilty* 

It  is,  however,  also  highly  probable  that  dieir  feel- 
ings iaSer  exceedingly  from  vhat  they  are  in  a  natural 
Mate  ;  at  least  they  are  eveir  day  observed  to  endure, 
apparently  without  the  smallest  uneasiness,'  watching, 
hunger,  and  cold,  to  an  extent  which  in  a  state  of 
health  would  not  only  be  highly  distressing,  but  to  dw 
greater  part  of  individuals  would  even  ]ffove  &tal. 
And  this  resistance  of  hunger,  cold,  and  sleep,  affords 
perhaps  ihe  best  lest  for  distin^ishin^  cases  of  real 
insanity,  from  cases  where  the  disease  is  only  feigned, 
mid  appearances  of  it  put  on,  to  answer  particular  pur- 
poses \  at  least  where  this  power  of  resistance  is  present, 
we'have  good  reason  to  conclude  that  the  affectioa  is 
not  feigned.. 

'Cure,  Although  we  be  wdl  aoinaistcd  irith  nany 
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of  the  remote  canses  of  this  disease,  stfme  of  the  prin-  Mi 
cipal  of  which  have  dready  been  mentioned,  yet  we 
are  still  BO  ignorant  of  the  influence  of  these  upon  the 
^tem,  as  -fiving  a  derangement  the  mental  Real- 
ties, that  no  general  principles  on  wliich  the  cure 
may  he  conduetedi  can  with  any  oonfideoee  be  pointed 
out. 

It  amy,  faowercr,  be  observed,  that  irinle  some  reme- 
dies seem  to  operate  by  producing  an  artifieinl  termt- 
nation  of  this  complniot,  manj  othen  have  efeet  only 
as  aiding  a  natural  termination.  '  And  where  a  re- 
covery fnm  this  disease  does  ti^  phwe,  it  most  fre- 
quently happens  in  consequence  of  «  natural  conva*. 
lesceoce.  All  the  species  and  degrees  of  madness 
which  are  hereditary,  ix  that  grow  up  with  people  from 
their  early  youtfa,  are  out  of  .the  power  of  pb3rsic'{ 
and  so  for  the  most  part,  are  all  maniacal  cases  of 
more  than  one  yearns  standing,  from  whatever  source 
they  may  arise.  Very  often  mere  delnlity,  the  dregs 
some  partieular  disease,  such  as  an  ague,  the  small-pox, 
or  a  nervooa  fever,  shall  occasion  dinlBrent  degrees  of 
foolidmess  or  madness.  In  these  5^'MT|  the  core  most 
aot  he  attempted  byevaeostiotts }  hut,  on  the  contrafyt, 
by  nowiahin^  diet,  dear  air,  moderate  cxerche,  an^ 
the  use  of  wine :  ^riwreaa,  in  almost  all  the  other  ma- 
m'acal  cases^  which  arise  from  different  sources,  and 
which  come  on  in  consequence  of  intemperate  living, 
vicdent  passions,  or  intense  thinking,  it  is  generally 
held,  that  evacnations  of  every  kind  are  necessary,  un- 
less the  constitution  of  the  patient  be  such  as  ahsuutely 
forbids  them. 

Blood  is  most  c<mvenicntly  drawn  either  frem  the 
arm  or  jugulars;  and  if  the  weakness  be  such  as  ren- 
ders it  improper  to  take  away  much  blood,  we  may  ap- 
ply cupping-glasses  to  the  occiput. 

Vomiting,  in  weakly  people,  must  be  excited  by  the 
vimmt  ipecacnanhx  j  but  in  the  more  robust  by  emetic 
tartar  or  antiiwmial  wine :  the  most  efficaciens  cathar- 
tics am  Uw  infotton  w  tim^nre  Made  hellebore,  or 
infusion  of  senna  quickened  with  tincture  of  jalap  \  bdt 
if  there  be  suppression  of  the  menses,-  or  of  an  habitual 
hsnnonhoidal  discharge,  then  aloetic  pni^s  will  be 
more  proper ;  and  in  some  instances  coi^ng  saline  pur- 

fatives,  such  as  lixiviated  tartar,  are  of  great  service, 
n  general,  mad  people  require  very  large  doses,  both 
of  the  emetics  and  cathartics,  before  any  considerable 
operation  ensues. 

Dr  Monro  assures  us,  that  the  evacuation  by  vomit- 
ing is  in6nitely  preferable  to  any  other :  the  prodi^- 
ous  qnanttty  of  phlegm  with  which  the  patients  in 
this  disease  abound,  be  says,  is  not  to  be  overcome  but 
1^  repeated  emetics  ;  and  be  obsen-cs,  that  the  purges 
nve  not  their  ririit  effect,  w.  do -jiot  operate  to  so  good 
purpose,  until  the  phlegm  be  broken  and  attenu^ed 
by  frequent  emetics.  He  mentions  the  case  of  a  gentle- 
man who  bad  laboured  under  a  melancholy  for  three 
years,  from  which  he  was  relieved  entirely  by  the  use 
of  vomits  and  a  proper  regimen.  Increasing  the  dis- 
charge by  urine,  is  also  of  the  greatest  moment,  espe- 
cially when  any  degree  of  fever  is  present.  The  cuta- 
neous discharges  «re  also  to  be  promoted }  for  which 
purpose  the  hot  bath  is  of  the  hi^est  service  in  mania- 
cal cases.  Hofiiman  asserts,  that  he  has  seen  numerons 
inrtances,  both  of  inveterate  melandioly  and  n^pug 
mwlnew,-  hazily  cured  by  means  of  warm  bathing-; 

j  f  a  bleeding 
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'  YrmiBft^  kleediDg  and  nitrous  medicines  having  been  premised. 

*  '*  Camphor  has  also  been  hishly  commended  i  bat,  if  we 

can  believe  Dr  Locker  of  Vienna,  not  very  deservedly. 
Haxing  fiNmd  very  good  effects  from  a  solution  of  thu 
roeoiciiie  in  vinegar,  he  took  it  for  granted  that  all  the 
•uccess  was  owing  to  the  camphor ;  therefore,  in  order 
to  give  it  a  fair  trial,  he  selected  seven  patients,  and 
nve  it  in  large  doses  of  half  a  dram  twice  a>day. 
This  was  continued  for  two  months,  and  the  doctor 
was  surprised  to  find  that  only  tme  of  his  patients  re- 
ceived any  benefit.  He  then  returned  the  other  six 
Inck  to  the  camphorated  julep  made  with  vinegar,  and 
in  a  few  weeks  four  of  them  recovered  the  use  of  their 
reason.  This  inclined  him  to  think  that  the  virbie  de- 
pended solely  on  the  vinegar,  and  aocordingly  be  began 
to  make  the  triaL  Common  vinegar  was  first  given : 
but  after  a  little  white  he  fixed  on  that  which  had  beea 
distilled,  and  ^ve  about  an  ounce  and  a  half  of  it  every 
day ;  the  patients  hanng  been  previoosly  prepared  by 
Ueiedlng  and  purging,  which  was  repeated  according 
as  it  was  fitund  necessary.  He  gives  a  list  of  ei^t  pa- 
tients who  were  cured  by  this  method  j  some  Id  six 
weeks,  others  in  two  months,  and  none  of  them  took 
up  more  than  three  months  in  perfecting  the  cure.  He 
does  not  indeed  give  the  ages  of  the  patients,  nor  men- 
tion the  circumstances  of  the  cases ;  he  only  mentions 
the  day  on  which  the  use  of  the  vinegar  was  begun 
and  the  day  on  which  they  were  discharged ;  and  he 
adds,  that  they  all  continued  well  at  the  time  of  his 
writing. 

Dr  Locker  informs  us,  that  this  medicine  acta  chiefly 
as  a  sudorific  ;  and  be  observed,  that  the  more  the  pa- 
tients sweated,  the  sooner  they  were  cured :  H  was  dw 
found  to  promote  the  nenstnul  diacbarse  in  such  as 
had  been  obstructed,  or  had  too  little  of  ibk  salutary 
evacuation. 

Both  reason  and  experience  show  the  necessity  of 
confining  such  as  are  delved  of  their  senses  *,  and  no 
small  share  of  the  management  consistfl  in  preventing 
them  from  hurting  either  themselves  or  others.  It  has 
sometimes  been  usual  to  chain  and  to  beat  them :  but 
this  is  both  cruel  and  absurd }  since  the  contrivance  cal- 
led the  ttrait  wmMtcoat  answer*  every  pnrpoae  of  re- 
straining widiont  hurting  them. 

These- waistcoats  are  made  <if  ticken,  or  some  such 
strong  stuff ;  an  open  at  the  back,  and  laced  on  like 
k  pair  of  stays  ;  the  sleeves  are  made  tight,  and  long 
enoiwh  to  cover  the  ends  -  of  the  fingers,  where  they 
are  drawn  close  with  a  strmg  like  a  pane  mouth, 
by  which  contrivance  the  patient  has  no  power  of  his 
fingers  j  and  when  laid  on  his  back  in  bed,  and  the 
arma  brought  across  the  cliest,  and  fastened  in  that  posi- 
ti4m  by  tying  the  sleeve-strings  round  the  waist,  he  has 
Do  use  of  his  bands.  A  broad  strap  of  girth- web  is  then 
carried  across  the  breast,  and  fiutened  to  the  bedstead, 
by  whicb  means  the  pi^nt  is  confined  on  his  back  ; 
and  if  be  should  be  so  nntr^eoiis  as  to  require  further 
restraint,  the  legs  are  Beciired  by  ligatures  to  the  Sooi 
of  the  bed }  or  they  m^  be  secured  by  being  botb 
pot  into  one  bag  not  very  wide,  wluch  aay  be  more 
easily  fixed  than  the  feet  tiieinselvcn,  at  leait  witiioat 
giving  ptaa,  • 

It  IS  of  great  use  in  pracdne  to  bear  in  mind,  that 
idl  mad  people  are  cowarAy,  and  can  be  amd 
tbo  nwnacing  iodc  of,  a  very  eqrauTC  conntoBance ; 
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and  when  those  who  have  charge  of  them  ottcc  impress 
them  with  the  notion  of  fear,  tbey  easily  submit  to  any ' 
thing  that  is  required.  The  physician,  however, 
shoiud  never  deceive  them  in  any  thing,  but  more  espe- 
cially with  regard  to  their  distemper  :  (or  as  they  are 
generally  consdous  of  it  themselves,  thev  acquire  a 
kind  of  rerereoce  for  those  who  know  it ;  and  by 
letting  them  see  that  be  is  thoroughly  acquainted  with 
their  complaint,  be  may  very  often  gain  such  an  ascen- 
dant over  then  that  they  will  readily  follow  his  dtreo- 
tioos. 

It  is  a  more  difficult  matter  to  manage  tliose  whose 
madness  ia  accompanied  either  with  excessive  joy  or 
with  great  dejection  and  despondency,  than  those 
who  are  agitated  with  rage :  and  all  that  can  be  done 
is  to  endemvonr  to  excite  contrary  ideas,  by  repressing 
the  innnodente  fits  of  biu^ht»  in  the  one  kind  by  chi- 
ding or  tbreatoning  (taking  care,  however,  not  aboo- 
lutely  to  torriiy  tbem,  wtixk  can  never  he  done  without 
danger,  and  has  of^n  added  to  the  misery  of  the  un- 
happy sofierer) }  and  disputing  the'gloomy  thoughts  in 
the  other,  by  introducii^  pleasing  concerts  of  nuisio, 
or  any  other  species  of  entertainmeat  which  the  pa- 
tients have  been  known  to  ddight  in  while  they  had  the 
use  of  their  reason.  Upon  the  whole,  in  the  core  of 
insanity,  more  is  perhaps  to  be  effected  by  laond  than 
by  medical  treatmenL  ■  And  this  moral  treatmeat  shonld 
be  as  gentle  as  is  comistent  with  safety.  Chains,  btrfts, 
and  severity  of  every  kind  an  to  be  avoided  as  much 
as  possible.  But  while  great  benefit  is  often  derived 
from  company  and  aauuenient,  ao  also,  on  the  other 
hand,  solitary  confinement  is  in  not  a  few  cases  produc- 
tive of  the  best  eflhcts. 

Though  blistering  the  head  hna  gmemlly  been 
directed,  Dr  Mead  says  he  has  oftener  found  it  to  do 
harm  than  service :  but  he  recmnmends  issnea  in  the 
back }  and  advises  to  keep  the  head  always  close 
shaved,  and  to  wcah  it  from  time  to  time  with  warm 
vinegar.  .  Opinm  has  by  many  been  fiorbidden  in  ma- 
niacal cases,  from  a  supposition  that  it  always  increases 
the  disturbance but  there  are  instances  where  large 
doses  of  this  medicine  have  been  ibnod  to  prove  a  core, 
and  perhaps  if  it  were  tried  oftener  we  should  find 
powofnl  effects  from  it :  there  certainly  cannot  much 
harm  ensue  from  a  few  doses,  which  may  he  imnwdi- 
ately  diiiiMd  if  they  should  be  finind  to  exaapmCe  tbo 
disease. 

The  diet  of  maniacal  patienta  oo^  to  be  perfectly 
light  and  thin :  Uieir  meals  dioold  be  moderate ;  hut 
thej  should  never  be  su&red  to  live  too  low,  especially 
while  they  are  under  a  course  of  physic :  they  should 
be  obliged  to  observe  great  regularity  in  thcw  hoars : 
even  their  amusements  sliould  be  such  as  are  best  suited 
to  their  cUsposition.  After  the  disease  appears  to  be 
subdued,  chalybeate  waters  and  the  cold  bath  will  bo 
highly  proper  to  strengthen  their  vdiole  frnae  nad  so* 
cure  tlwm  against  a  relapse. 

GehubLXVIH.  oneirodynu. 
Uneasiness  in  Sleep. 
Sowninin.  Tog.  339. 

Somnambulisnas,  Smmt.  gen.  221.   Zm.  77.  S^m 
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Hypnohatasis,  Veg.  340. 

^  NoctambuhUioy 
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NocUmbuIotJo,  Jrniek.  124. 
Epbithes,  Havv.  gen.  138.   Lih,  163.    Sag.  245. 
Incnbas,  Vi^,  221.    Jaaek.  50. 
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whole  body  gmvt  kngoid,  and  vartei  by  dqpcMS.^  Atnifhfp 
I>r  CuUen,  however,  asaerte,  that  WHoe  degree  of  &-  *  ■'  <i 


The  greatest  uneasiness  irhich  people  feel  in  sleep  is 
tJiat  commonty  called  the  incubus  or  night-mare.  Tiwise 
seized  with  it  seem  to  have  a  weight  on  their  breasts 
and  about  tbcir  prsccordia.  Sometintes  tbey  imagine 
they  see  spectres  of  various  kinds  which  oppress  or 
threaten  them  with  suffocation.  Neither  does  this 
uneasiness  continue  only  while  tbey  arc  asleep;  for  it 
is  some  time  after  they  awake  before  tbey  can  turn 
themselves  in  their  beds  or  speak  j  nay,  sometimes, 
(Jioagh  nrely,  the  disteaaper  has  proved  mortal.— The 
incnbas  rarely  seizes  people  except  when  the  stomach 
is  oppressed  irith  aliments  of  bard  digestion,  and  the 
patient  lies  on  hts  back.  It  is  to  be  eared  by  eating 
light  suppers,  and  raising  the  bead  high  ;  or,  if  it  be- 
come very  trooblcseme,  antispasmodic  medicines  are  to 
be  administered,  and  the  body  strengthened  by  chaly- 
beates.  The  same  method  is  to  be  followed  by  those 
who  are  subject  to  walking  in  their  sleep  ;  a  )»«ctioe 
which  must  necessarily  be  attemled  with  tbe  greatest 
danger .  and  somnambulism  may  justly  be  considered 
as  merely  a  different  modificatiwi  of  this  disease.  Ac- 
cordingly Dr  Cullen  has  distingnished  the  one  by  tbe 
title  of  oneirodynm  activOf  and  tbe  ether  by  tbat  of 
onmv^fnui  gravons> 

Glass  IH.  CACHEXIA. 

Cacbexiw,  Sauv.  Class  X.  and  Class  VIII.  Sag. 

Class  in. 
Defprmes,  Lin,  Class  X. 

Ordea  L  MARCORES. 

Macies,  Sanv.  Class  X.  Order  I.   ^<7;.  Class  HI. 
Order  I. 

Emaciantes,  Lin,  Class  X.  Order  I. 

Gekds  LXIX.  TABES; 

Wasting  of  tlie  Body, 

Tahei,  Sami,  ges.  375.  Lm,  309..       306.  9^, 
100. 

Hiis  disorder  is  occasioned  by  tbe  absorption  of  pus 
from  Roroe  ulcer,  external  or  internal,  which  produces 
an  hectic  fever.  The  primary  indication  thflrerore  must 
be  to  heal  the  ulcer,  and  thus  take  away  the  cause  of 
the  disease.  If  the  ulcer  cannot  be  healed,  the  patient 
will  certainly  die  !□  an  emaciated  state.  Bat  tbe  pro- 
per treatment  of  the  tabes  proceeding  from  this  cause, 
talis  to  be  considered  under  the  bead  of  Uker  in  SoR- 
GERT,  and  likewise  under  the  genera  8irHTLis,6cRe- 
vuLA,  Scorbutus,  Sec.  diseases  in  wfaicli  nlcen  are 
at  least  a  very  common  symptom. 

GEiras  LXX.  AIKOPHIA. 

NEEVOtlS  CoWSUWPTIMr. 

Description.    Tliia  affection  consists  principally  in  a 
wasting  of  the  body,  without  any  remarkable  fever, 
rau^,  or  difficulty  of  breathing }  but  attended  with 
kant  of  appetite  and  »  bad  £gesdoD,  ^ence  the 
a 


ver,  or  at  least  of  ucreascd  «[uickiw8B  of  the  pulse,  al- 
ways attends  this  disease. 

Causes.  Sometimes  this  distemper  will  come  ou 
without  any  evident  cause.  Sometimes  it  will  arise 
from  passions  of  the  mind  j  from  ut  abuse  of  spirituous 
liquors  }  from  excessive  evacuations,  especially  of  the 
semen,  in  wbidi  case  the  distemper  has  got  the  name 
txi  tabes  dorsa/is.  It  may  arise  from  mere  old  age,  or  ■ 
from  famine. 

Pr^mu'x.  Th.t»  distemper,  from  whatever  cause  it 
nay  arise,  is  vn-y  difficult  to  cure,  vid  often  tenniaates 
in  a  &tal  dropsy. 

Cure.  The  general  principles  on  which 'tbe  treat- 
ment of  this  disease  is  to  be  regulated,  very  much  de- 
pend on  the  caase'by  wbidi  it  is  induced}  and  it  is 
unneccssaiy  to  add,  that  this  must  be  removed  as  far  as 
possible.  Next  to  this,  the  disease  is  most  e&ctvally 
combated  by  tbe  introduction  of  nutritious  aliment  into  > 
tbe  system,  and  by  obtaining  tbe  proper  assimilatioa 
and  digestioBof  this.  Witb  tbe  first  of  these  intentions, 
recourse  must  be  had  to  the  diet  which  is  most  nutri- 
tious, and  at  tbe  same  time  of  easiest  digestion.  But  - 
from  tbe  condition  of  tbe  stomach  commonly  attending 
this  disease,  it  is  necessary  that  small  quantities  only 
should  be  taken  at  a  time,  and  that  it  should  be  firc- 
qoently  npcated.  With  the  aeoond  intention,  stomachic 
and  nervoDB  mcdtcines  are  the  aitticles  chiefly  at  least  to 
be  depended  upon  in  this  case.  Tbe  Penivian  bark, 
Mlphnric  add,  and  dmWbeates,  we  excetleDt ;  and  these 
riieutd  be  conjoined  with  gentle  exercise,  as  far  as  the' 
strength  and  other  circumstances  of  the  patient  will  ad- 
mit. In  that  speoies  of  the  distemper  occasioned  by  ve- 
nereal excesses,  it  is  so  essentially  necessary  to  abstain 
from  tfaaa,  that  without  it  the  beat  remedies  will  .prove  ' 
nbogsther  asrkss. 

Oamm  IL  INTUM£SC£miJ& 

latumesceotise,  Sauv.  Class  X.  Qtd.  IL  &r.  Qass 

III.  Ord  IL 
Tiuusdosi,  Xm.  Oass  X.  Oxd.  II. 

OcHus  LXXI.  FOLYSASCIA.  . 
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Pt^mrcia,  Sauv.  gen,  270.   Zm.  313.   Ft^,  540. 
Sag,  160.    Steatites,  Pog,  390. 

In  a  natoral  and  healthy  state,  the  fat,  or  animal  oil^  - 
is  not  allowed  to  diffiwe  itsdf  throogbmit  the  ceil  alar  ' 
interstices  at  lar^  but  is  confined  to  ihb  places  when 
such  an  mly  fluid  is  neeessary,  by  a  partictisr  appuatus 
of  dtstinct  vesicles.  But  in  soose  constitatMns  the  oily 
part  of  tbe  b)ood  appeara  to  exceed  the  requisite  pro- 
portion, and  easily  separates  fiiom  the  other  eonstitnent 
parts ;  or  there  is  an  uncommoa  tenden^  to  tbe  sepa- 
ration of  oily  matter.  In  these  cases  it  is  apt  to  accu- 
mulate in  such  quantities,  that  we  may  suppose  it  to 
burst  those  vesicles  wbieb  were  originally  destined  to 
binder  it  from  spreading  too  far ;  or  almost  every  cell 
of  the  membrana  adiposa,  mfiny  of  whkh  are  in  ordi- 
nary cases  aho^tfacr  empty,  may  be  compkfeely  filled 
and  distended  witb  &t. 

The  increase  of  the  oneatiun  pntieiilariy,  and  ^ 
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iBtuBM-  iCcfimuliitioh  of  fat  %\tevt  tbe  kidnera  And  tDesenteiy, 
"cCTitMB.  fwell  the  abdomen,  snd  olMtnict  the  motions  of  the 
"  ''  ifiayhnigfu  }  vAeace  one  reason  of  the  difGcnlty  of 
breathing  vAidi  is  peculiar  to  corpulent  people ;  while 
Ahe  heart,  and  the  lar^ge  vessels  eoiuwcted  with  it,  are 
'in  like  nmnner  so  encamhered,  that  neither  the  sjstal- 
*tio  nor  snhsultory  motion  'can  he  perfonned  with  anf- 
'ficient  freedom,  whence  weaksess  and  downess  of  die 
'pulse :  but  when  the  whole  habit  is  in  a  manner 
>)verwlielmed  with  an  oily  fluid,  the  entailment  of  the 

cellular  interstices  will  necessarily  interrupt  the  general 
'distribution  and  circulation  througholit  the  nervous  and 
't-ascular  systems  *,  impeding  the  actiou  of  the  muscn- 

lar  fibres,  and  producing  insensibility,  -somnolency,  and 
-death. 

l^esc  cases  are  tiie  more  deplorable,  as  there  is  h«t 
'  little  prospect  of  a  cure.  For  tbe  animal  oil  is  of  too 
'gross  a  n^ure  to  he  nsily  taken  np  by  absorption  j 
and  we  know,  that  ^en  nnids  are  accnnmlated  in  the 
cellular  system,  there  are  only  two  ways  in  whidi  they 
can  be  carried  off  or  escape ;  naaiely,  by  tbe  absor- 
bents, which  take  their  rue  from  ue  cellular  inter- 
stices, and  through  tbe  pores  «f  the  akin  by  transuda- 
tion. 

Another  misfortune  is,  that  die-diseatfe  steals  on  to 
imperceptibly,  that  it  becomes  inveterate  before  peo^ 

-begin  to  think  of  pursuing  the  proper  means  of  relief. 
In  this  disease  tbe  cure  most  turn  iipon  two  points  : 

'Ilist,  on  preventing  the  6uther  deposition  -of  fat,  by 

•  avoiding  the  introduction  of  sliperfloons  riiment,  par- 
ticulariy  of  &tty  matters,  into  the  system ;  and,  se- 
condly, on  promoting  and  forwarding  the  lUworptkm  of 
'  fat.  On  these  grounds,  besides  wh«t  may  be  done  by 
proper  regimen,  a  variety-of  artidea  have  been  recom- 
Bwnded  in  the  way  of  medieine-. 

Soap  has  been  proposed  as  *a'  ^6nedy  -to  melt  dowli 
and  facilitate  tbe  alMorption  of  the  fat  in  corpulent 
people  }  and  Dr  Fleming  some  years  ago  published  a 
little  treatise,  wherein  be  recommends  this  medicine, 
and  relates  the  case  of  a  gentleman  who  is  said  to  have 

'received  conuderable  beniefit  from  it.  But  perliaps  the 
soap-leys  wonld  be  more  powerful,  and  might  be  more 
easily  taken,  sheathed  in  the  mAtmet  directed  iriieiiVsed 

'  as  a  dissolvent  of  the  stone. 

Lieutaud  advises  to  take  acetum  aetUitleum  in  small 
doaeq,  with  freqnent  purging  and  brisk  excrdse.  But 
it  will  seldom  Inppen  that  the  patients  will  he  fonnd 

•sufficiently  steady  to  penist  in  atay  ai  these  conrscs,  it 
being  the  nature  of  the  disorder  to  render  Ibftn  irreso- 
lute and  inattentive  to  their  condition.    Herefore  ^he 

.  principal  use  of  rules  most  be  with  a  view  to  preven- 
tion }  and  persons  who  Are  disposed  to  corpulency  should 
take  care  in  time  to  prevent  li  from  becoming  an  ab- 
solute disease  by  using  a  great  deal  of  exercise,  not 
indulging  in  sleep,  and  abridging  their  meals,  especially 
that  of  su^r.  Salted  meats  are  less  fattening  than 
such  as  are  .fresh  ;  and  drinking  freely. of  coffee  is  re- 
commended to  corpulent  people. 

But  Dr  Fothergill  observes,  that  a  strict  adherence 
to  vegetable  diet  reduces  exuberant  &t  more  ccrtunly 

f  than  any  other  means  that  he  knows  }  and  gives  two 
tiases  in  which  this  regimen  micoeedcd  rematkabl^  well. 

(The  lamous  Dr  Cheyne'broo^t  himself  down  u  this 

^  way,  from  a  most  unwieldy  bulk  to  a  reasonable  de- 

fgree  of  wei^ }  as  he  himvelf  informs  ns.  It  deserve, 
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however,  to  be  remaricedi  'that  every  practice  for  the  pneona- 
removal  or  preVfention  of  &tness  must  he  used  with  great 
caution  and  prvdence }  for  not  a  few,  anximu  to  pre-  * 
vent  this  afltection,.  have  bad  recourse  to  a  regimen  an4 
to  mediciiM  AUdi  have  proved  fi^.  This  has  parti- 
cularly arisen  from  the  excessive  use  of  acids,  probably 
vpenting  by  entirely  destroying  the  action  of  the  chy- 
Jopoietic  viscera. 


■GzNosLXXU.  PNEU\UTOSIS. 

Emfuyscma,  m  Jnndy  Swelling. 

7*neumatons,  Saw,  gen.  280.  Tt^.  39X.  Sag,  107. 
Emphysema,  Sauv,  gen.  13.    Lin,  988.    Vog.  393. 
'■Lencophlegmatia,  Lin,  214. 

Hie  emfdiysema  sometimes  comes  on  spontaneoudy  ; 
-hat  more  frequently  is  occasioned  hy  wounds  of 'the 
Inags,  which,  giving  vent  to  the  air,  that  duid  ii^Au- 
ates  itself  into  the  cellular  texture,  and  ofieli  blows  it 
up  to  a  surprising  degree.  It  muKt  be  observed,  however, 
that  it  is  only  in  cases  of  laceration  of  Uie  lungs  where 
-this  disease  can  take  place }  for  in  a  single  wound,  the 
■effusion  of  Uood  always  prevents  tbe  air  -from  getting 
out.  The  cure  is  to  be  accomplished  Inr  scarifications 
and-i!ompresses  }  but  in  some  cases  onlv  by  the  para- 
centesis of  the  Uiorax.  When  air  introduced  from  the 
lun^  is  collected  in  a  considerable  qnantity  in  the 
cavity  of  the  tliorax,  the  operation  of  the  paracentesis 
is  perhaps  the  only  means  of  core.  Upon  an  opening 
being  tbus  made,  the  air  sometimes  rushes  out  with  in- 
credible violence }  and  the  patient  receiixs  at  least  im- 
mediate relief  frtmi  circonutances  tbe  most  distressing 
imaginable.  In  some  inatttces  it  is  followed  even  by 
a  complete  cure. 

Cevus  LXXIU.  TYMPANITES. 
Ttmpakt. 

Tympanites,  "Sauv,  gen.  a^i.   Lin,  219.  Vog.^i6» 

Sag,  118.  ^Boerh,  226.    t/tifnrit.  87. 
Af&ctio  tympanitica,  H<^'m,  III.  359. 
Meteorismus,  'iSbuv.  gen.  292* 

*rbis  19  an  inflation  of  -the  abdomen,  and  it  of  two 
kinds  :  x.  I1iat  in  whicb  tbe  flatus  is  contained  in  the 
intestines,  in  which  tbe  patient  has  frequent  explo- 
sions of  wind,  with  a  swelling  of  the  belly  commonly 
vnequal.  2.  When  the  flatos  »  contained  in  tbe  cavity 
of  the  abdomen^  in  which' case  the  swelling  is  miwe 
equal,  and  the  bdly  sounds' when  struck,  without  any 
considerable  emission  of  flatus.  Of  these  two,  however, 
the  former  disease  is  by  much  the  most  common  ;  in- 
somncb,  that  many,  even  extensively  engaged  in  prac- 
tice, have  never  met  with  an  instance  of  true  abdomi- 
nal tympankea.  In  both  cases  the  rest  of  the  body 
falls  away. 

CauseSf  &c.  The  tympany  sometimes  takes  plWce  in 
those  who  have  been  long  troubled  with  flatulendes  in 
tbe  stomach  and  intestines.  It  happens  frequently  to 
women  after  abortion ;  to  both  sexes  after  tbe  m^ym- 
sion  of  the  hsemorrholds ;  and  sometimes  frmn  tcdioas 
folvile  disorders  injudiciously  treated. 

Pngmsis,  Tim  disease  is  generally  very  obbtinatle, 
an<t  for 'the  most  part  proves  fatal  by  dfeg&ieratlng  in- 
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to  im  ascites.  Sometimes,  jf  the  patient  bo  licsltby 
and  strongs  tbo  disease  may  tciminate  favourably,  and 
'  Uiat  the  more  readily  if  it  has  followed  from  some  dis- 
order. A  hectic  coosumptfon,  dry  cough,  and  ema- 
ciated countenance  in  a  tympany,  with  a  swelling  of. 
tJie  feet,  denote  a|^roacbing  death  in  a  very  short  time. 

Cure.    With  a  view  to  the  prevention  of  this  af- 
fectioa.  It  i«  neceamy,  in  the  first  place,  to  avoid,  as 
fiir  a*  it  can  be  done,  canies  giving  riae  to  an  nncom- 
mon  extrication  of  air,  by  preserving  the  proper  tone  ■■ 
of  the  alimentary  canal.   After  the  a0ection  has  taken 
pjace,  the  indications  are,  lirst,  to  expel  the  air  al- 
ready extricated  and  confined  in  diflfercnt  cavities  y 
and,  secondly,  to  prevent  further  accumulation.  On 
these  grounds  different  remedies  are  employed.  The 
cure,  however,  is  principally  attempted  by  carmina- 
tive, resolvent,  and  stomachic  medicines,  gentle  laxa- 
tives, and  at  last  tonics,  especially  chalybeates.  In 
tlie  Edbbnivh  Medical  Essays,  vol.  i.  we  have  a  very 
remarkable  Ustoiy  of  a  tympany  by  Dr  Monro  senior. 
The  patient  was  m  ^ung  woman  of  22  ^an  of  a^, 
who  fell  into*  the  distemper  after  m  tertian  ague,  ui 
which  she  was  hadly  treated.   She  became  a  patient 
a  the  Edinburgh  Infirmary  the  24th  of  Mardi  X730}.- 
took  sevend  pnrgativesv  and  some  doses  of  palomel  \ . 
used  the  warm  Wth  }  and  bad  an  antihysteric  |daster 
applied  over  the  whole  belly,  but  with  very  little  effect.  ■ 
She  was  monstrously  distended,  insomuch  that  the  skin . 
seemed  to  be  in  danger  of  bursting :  her  breathing  was 
much  straitened :  but  th'e  swelling  sometimes  gradually 
decreased  without  any  evacuation.    The  retimia  and 
degree  of  this  swelKng  were  very  uncertain  }  and  when 
the  belly  was  most  detumefied,  several  unequal  and  p^t)- 
tuberant  balls' could  be  felt  over  the  whole  abdomen, 
but  especially  at  its  sides.    Her  stomadi  was  good,  she 
had  no  thirst,  and  her  urine  was  in  proportion  to  the 
quantity  she  drank.   She  was  v«ry  .coMiye,  bad  hec 
menses  at  irregular  periods,  but  no  oedcmatons  swell- 
logs  appeared  in  the  feet  or  any  where  else.  ■  In  this . 
situation  she  cootioned  from  the  time  of  Jicr  admission  . 
till  the  2iBt  of  June,  during  which  interval  she  had 
only  menstruated  twice.  Throughout  the  space  of  time, 
the  following  circumstances  were  observed,  i.  Several . 
times,  upon  the  fallii^  of  Uie.  swelling,  she  complfuned 
of  a  heaidai^  *,  once  of  ipains  throughout  all  her  body, . 
once  of  a  giddiness,  twice  of  a  Jiausea  and  vomiting, , 
uid  the  last  time  threw  ap  green  bile ;  and  once  her 
stcHDach  swelled'greatly,.  whilst  the  rest  of  the -abdomen  ■ 
subsided.    2.  During  the  flowing  of  the  menses  she  did. 
not  swell,  but  became  very /big  upon  -their  stopping. 
t.  Blood-letting  and  emetics,  whidi  were  made  use  of. 
tar  some  accidental  urgent  symptoms,  had  no  very  sen-, 
aible  effect  In  mdung  the  tympany  either. better  or. 
worse.   4.  She  never  nad  passage  of  -wind  either  way,, 
except  a  little  belching  some  day;^  before  the :  monthly 
evacuation.  ' 

Some  time  before  the  last  eruption  of  the  meases, 
the  purgatives  were  j^ven  more  sparingly; , and  anti- 
hrsterics  of  the  strongest  kinds,  such  as  asafcctida, 
oienm  com.  cerv.  &c.  mixed  with  soap,  were  given  in 
hu^  doses,  accom^HMiied  with  the  hotter  antiscorbutics 
as  they-  are  called,  as  horseradish  and  ginger-root  in- 
fiised,in  strong-ale  with  staeL..  The  patient  was  order- 
ed to  use  frequent  and  strong  frictions  to  all  the  trunk 
of  ber  body  ud.cztMniticvi  ud  to  nse  modentojezeiH 
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else.    Immediately  before  tbe  menses  began  to  flow,  pb]M]ii« 
clysters  of  tbe  same  kind  of  medicines  were  injected.  tra. 
Tht:  menses  were  in  sufficient  quantity}  but  as-soon  as'^  * 
tbcy  ceased,  her  belly  increased  in  its  circumference 
four  inches  and  a  half,  but  soon  subsided.    She  then 
comptained  of  pains,  which  a  gentle  sweat  carried  offl-- 
Borborygmi  were  for  the  6rst  time  observed  on  the  same 
day,  June  25th  }  and  having  taken  some  ttnctvra  tocra 
at  nig^t,  she  passed  a  small  quantity  of  blood  next  day 
by  stool.    This  was  tho  first  appearance  of  Uie  return 
01  the  hsemoxrhoids,  to  which  she  had  been  forineriy 
subject. 

The  two  following  days  her  saponaceous,  antihy- 
steric, and  antiscorbutic  medicines  being  still  conti- 
noed,  she  bad.  such  explosions  of  wind  upwards  and ' 
downwards,  that  none  of  the  other,  patients  would  re- 
main in  the  same  room,  nay  scarce  on  tbe  same  Soor ' 
with  her.    Her  belly  became  less  and  softer  than  it 
bad  been  from  the  first  attack  of  the  disease ;  her  me- 
dicines, with  a  dose  of  syrup  of  buckthorn  at  ^per 
intervals,  still  were  untinned,  only  the  proportion  of' 
steel  was  increased  ;  her  flatulent  discharge  went  on 
successfully,  and  she  gradually  recovoed  her  former 
health. 
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Genus  LXXIV.  PHYSOMETRA: 
WiMDy  SwELLiXG  of  the  Uterus; 

Physometra,  Sauv.  gen.  29O.    >Sii^.  IZ9. 
Hysteropbyse,  Vog.  317. 

The  treatment  of  this  is  not  different  from  that  of' 
the  tympany*  It  is  however,  upon  the  wbole,  a  vei^ ' 
rare  disease  i  and  when  it-  tdtes  place,  very  seldom  if  • 
ever  admits  of  %  curo^ . 

GkKus  LXXV.  ANASARCA.- 
Watert  Swellixc  over  tbe  Whole  Body. 

Anasarca,  Sauv.  gen..  281.    tin.  31  C.    Vag,  313. 

Sag.  108.  Boerh.  122^.  Hoffin.  IIL  322.  Junek. 

87^   Monro  on  the  Dropsy.    Milimm  Animad- . 

versiones  de  hydrope  1779.. 
Phlegmatia,  Sauv.  gen.  282. 
Angina  aquosa,  fiocrh.  791^ 

In.  this  disease  the  feiet  first  begin  to  swell,  cspe-  ^ 
cially  in  the  evening,  after  exercise,  and  when  the  pa- 
tient has  stood  or  sat  loog  ;  this  swelling  rises  fre- 
quently to  tbe  thi{^.  By  lyiDR  in  bed,  the  swelling 
becomes  less,  or  even  almost  dusappears.  In  tbe  |iro- 
grcsB  of  the  disease,  the  swelling  onm  rises  to  the  hips, 
loins,  and  belly,,  and  at  last  covers  the-  whole  body. 
Hus  disease,  besidea  the  other  symptoms  afterwards 
mentioned  under  Ascites,  is  attended  with  a  remark- 
able difficulty  of  breathing.  Tn  the  cure  of  this,  as 
well  as  other  species  of  luopsy,  tbe  general  intentions 
are,  first,  the  evacuation  of  tbe  water  already  effused 
either  by  natural  or  artificial  ontlets :  and,  secondly, 
the  preventiou  of  fresh  accumulation,  which  is  chiefly 
to  be  expected  from  supporUng  a  due  action  of  the  ab- 
sorbents, and  from  keeping  op  a  ^per  discharge  \xj 
the  serous  excretories. 

Tbe  remedies  employed  with  these  intentions  an. 
much  the  mum  wiUi  what  are  employed  gainst  the. 
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tatumei-  more  important  genus  of  ascites.    Only  it  may  be  Iiere 
(^otiag.  noticed,  that  in  anasarca  it  has  by  many  been  recom- 

'  "K  mended  to  scarify  tbe  feet  and  legs.  By  tins  means  the 
water  is  oAen  discharged  j  but  tbe  operator  must  be 
cautious  not  to  make  tbe  incisions  too  deep  i  thej  ought 
barely  to  penetrate  through  tbe  skin  ;  and  special  care 
must  be  taken,  by  spirkuous  foDietttattOns  and  |iroper 
digestives,  to  prevent  a  gangrene.  Dr  Fotbeijpit  ob< 
serves,  that  the  safest  and  most  efitcacions  way  of  mak- 
ing these  drains  is  by  tbe  instmoient  used  for  cupping, 
culed  a  scarificator  i  and  be  always  orden  h  to  be  so 
arolied  as  to  make  the  Uttle  wounds  tmnanendy;  aa 
.  tbey  not  only  discharge  better,  but  are  also  longer  in 
healing,  tban  when  made  longitudinally. 

Notwithstanding  every  precaution,  however,  gan- 
grene will  often  ensue ;  and  it  is  upon  tbfe  whole  si 
mucb  safer  practice  to  evacuate  the  water  by  the  na- 
tural outlets,  the  valvular  lymphatic  absorbents  ;  and 
with  this  intention  emetics  and  cathartics,  hut  particu- 
larly diuretics,  ate  often  employed  with  soceess. 

Geiras  LXXVI.  HTDROCEPHALUa. 

Water  in  the  Head. 

External  or  Chronic  Hydbocepbjlus, 

.  Hydrocephalus,  Sauv.  gen.  285.   Lin,  216.  Bocrlu 
1217. 

Hydrocepbalam,  Vog.  384. 

This  differs  from  tbe  hydrocephalus  formerly  treat- 

-  ed  of  at  seme  ieagth  under  the  title  of  Apoplexia  Hy- 
drocephalica,  chiefiy  in  the  water  being  ct^lected  in 
the  external  parts  of  the  bead,  whereas  tbe  former  is 
entirely  within  the  skull.  In  the  fifth  volume  of  the 
Medical  Obeervations  wc  have  an  account  of  a  very  ex- 
traordinary case  aS  ibis  kind.  The  patient  was  a  child 
only  of  a  few  days  old,  and  had  a  tumor  on  his  bead 
about  die  size  m  a  common  tca^op,  which  had  the 
appearance  of  a  bladder  distended  with  water }  near 
tbe  apex  was  a  small  opening,  rthnmgh  which  a  bloody 
serum  was  discharged.  Id  ether  respects  the  child  was 
healthy.  No  applicaden  was  used  but  a  piece  of  linen 
dipt  in  brandy-  The -tumor  continued  to  increase 
for  many  months }  at  tbe  end  of  which  time  the  mem- 
brane containing  tbe  water  appeared  equally  thick  with 
the  other  part  of  tbe  scalp,  except  at  one  place  about 
tbe  size  of  a  shilling,  which  continued  ihin,  and  at 
times  aj^ared  as  if  it  wonld  burst.    He  remained 

.  in  this  situation  for  about  17  months,  when  tbe  cir- 
cumference of  tbe  head  was  20  inches,  the  base  167) 
tbe  middle  18-f,  and  from  tbe  base  to  the  apex  near  8^. 
Die  water  was  then  drawn  off,  and  the  cbDd  died  in 
tifa  days,  ^Almost  at!  other  cases  of  this  distemper 

-  have  proved  fatal }  the  satares  of  the  sltall  generalty 
give  way,  and  tbe  whole. extetnal  part  of  the  head  is 
equally  enlarged :  but  in  tbe  instance  juBt  now  given 
tbere  was  a  deficiency  of  part  of  tbe  bones.  Although, 
however,  in  soitie  instances,  where  the  biead  is  thns  en- 
larged to  an  enormous  size,  the  water  is  exteiior  to 
the  brain,  and  therefore  entitled  to  the  appellation  of 
hydrocephalus  exterior,  yet  mucb  more  iVequeiitly  in 
those  instanced  where  there  is  a  manliest  separation  of 
the  bones  of  the  cranium  at  tbe  sotat^s,  the  water  is 
still  contained  within  the  ventricles;  and  accordingly 
i^e  disease  nuty  be  diudi  more  properly  distinguidiea 


into  tbe  acute  and  chronic  hydrocc{AaIus,  than  as  it  Hydrork- 
commonly  done  into  tbe  internal  and  externai.     Al-  cliitia. 
though  the  latter  be  mucb  slower  in  its  progress,  some-       ■  '— 
times  subsisting  even  for  years,  yet  it  is  equally  difficult 
of  cure  with  tbe  former,  and  very  often  it  proves  fatal 
in  a  few  days  if  the  water  be  drawn  off  by  an  aitificiid 
opening,  which  may  be  very  easily  performed  by  a  mere 
pnncture  with  a  common  lancet,  without  either  pain  or 
any  immediate  hazard  from  tbe  operation  itself,  atehou|^ 
the  water  be  lodged  in  the  vcntridcs  j  for  these  are  dis- 
tended to  an  enormotts  size,  and  the  substance  of  tfie 
brain  almost  tot^ly  destroyed,  so  that  hvdly  any  thxag 
is  to  he  punctnred  but  membrane 


Genus  LXXVII.  HYDROBACHITIS. 
Spika  Bifida. 

Hydrorachitis,  5Swt'.  gen.  287.   Mor^gn,  de  sed. 

A.1I.  9.  et  sea. 
Spinota,  Lin.  2S9. 
Spina  bifida,  Vog. 

This  disease,  which  consists  in  a  soft  tamer  on  tfar 
lumbar  vertebrse,  attended  with  a  scpiumtion  of  the  vcr* 
tebne  tbemselres,  though  generally  canudered  as  ap* 
proaching  to  tbe  natnre  of  ndiitis,  is  commonly  referred 
to  the  article  Sdrge&y,  which  may  he  cousolted  with 
regard  to  this  affsction. 

XizNus  LXXVHI.  HYDROTHORAX. 
Droist  of  the  Breast. 

Hydrotbonui,  &nrt'.  gen.  150.    ^og- 311.  Soerk» 
1 219. 

This  afiecti<»i,  particularly  with  respect  to  its  cansesy 
is  in  many  circumstances  similar  to  other  kinds  of 
dropsy,  particularly  to  ascites.  But  from  the  ntaadon 
of  the  water,  w1»eh  is  here  deponted  in  tke  cavity 
of  the  thorax,  it  may  naturally  be  supposed  that  some 
peculiar  symptoms  will  occur.  Besides  the  common 
symptoms  of  dropsy,  paleness  of  tbe  conntcnnce, 
-  scarcity  of  mine,  and  the  like,  ^is  disease  is,  in  some 
instances,  attended  with  a  flnctuatioo  of  water  within 
the  breast  *,  which,  when  it  does  occur,  may  be  cousi- 
dered  as  a  certain  dasdnguisiliing  mark  of  thn  aiTectioa. 
But  besides  this,  it  is  also  distinguished  by  the  remari^- 
able  affections  of  circulation  and  respiration  with  which 
it  is  attended. 

Hw  bnathing  is  pccnliarly  dificalt,  especially  in  a 
recnmbent  posture ;  and  in  many  instances  patients 
cannot  breathe  with  tolerable  ease,  unless  when  sitUng 
erect,  or  even  stoo^ng  somewhat  fbrwaids.  The  pulse 
is  veryirtegutar,  and  has  «ftea  vemarkdde  infenmssion. 
Bot  the  disease  has  been  tbongfat  to  be  prinaipally  cfaa> 
•ractcrized  by  a  sudden  starting  from  sleep,  in  conae- 
qaencc  of  an  almost  inexpressme  nnea^  aensatioa  re- 
ferred to  the  breast,  and  attended  with  sbron^  pa^ta- 
tion,  which  may  probably  arise  from  an  alecfeun  odMr 
of  circulation  or  of  reapiratient 

lliat  these  symptoms  are  common  attendants  of  this 
disease,  is  undeniable ;  and  tbey  aire  certainly  th*  best 
diaractcristics  of  this  affection  with  which  we  am 
attainted :  but  it  most  be  aNowed  that  they  am  pm- 
Mnt  in  some  eases  when  then  is  M  watfer  in  th«bi«ut^ 
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net.  >nd  that  in  otuCr  Inslaaces  wbere  the  disease  exists, 
iliw. '  they  are  either  altogether  wanting,  or  occur  only  to  a 
^       very  slight  degree.    Certain  diagnostics,  therefore,  of 
this  disease  still  remain  to  be  discovered. 

"  When  hydrothorax  is  present,  from  the  affection  of 
the  vital  functions  with  which  it  is  attended,  it  may 
readily  be  concluded  that  it  is  a  dangerous  disease, 
and  in  many  instaoces  it  proves  fataL  The  cure,  as,  far 
as  it  can  be  ftccomplisfaed,  is  obtained  veiy  much  on 
the  same  principles  as  in  oUier  dropsies.  Here,  how- 
ever, probably  &om  the  uncertainty  of  the  diagnostics, 
the  artificial  abitcactlon  of  water,  by  paracentesis  of 
the  tbonx,  is  less  frequently  had  recourse  to  than  in 
ascites ;  tboof^  in  sune  instances,  after  other  means 
have  fitikd,  it  has  been  said  not  only  to  give  relief  of 
symptoms  highly  urgent,  particularly  dyspnoea,  but 
even  to  produce  a  complete  cure.  Benefit  is  often  ob- 
tained from  an  artificial  discharge  of  water  by  the  ap- 
plicatim  of  blisters  to  the  breast :  but  in  this,  as  well 
as  other  dropsies,  a  discharf^  is  chieily  effected  by  the 
natural  outlets,  particularly  from  the  use  of  cathartics 
and  diuretics.  In  this  species  of  dropsy,  more  perhaps 
than  in  any  other,  recourse  has  been  had  to  the  use  of 
the  digitalis  jKirpurea,  or  foxglove,  so  stroogly  recom- 
mended as  a  diuretic  Dr  Withering  in  his  treatise 
respecting  the  use  of  it.  There  can  1^  no  doubt  that 
this  arttiMf  thon^^  scmietimcB  froductive  of  inconveni- 
ence from  the  distressing  sickness  and  severe  vomiting 
which  It  not  unfrequently  excites,  thou^  used  even  but 
in  small  doses,  often  operates  as  a  powerful  diuretic, 
wid  jHvduces  a  comidete  evacuation  of  water,  after 
other  articles  have  failed.  From  the  effects  mentioned 
above,  however,  as  well  as  from  its  influence  on  the 
pulse,  which  it  renders  much  slower,  it  U  necessary  that 
it  should  be  employed  with  great  caution,  and  in  small 
doses,  A  dram  of  the  dried  leaves  of  the  digitalis, 
macerated  for  four  hours  in  half  a  pint  of  warm 
water,  forms  an  infusiOD  which  may  be  given  in  doses 
of  an  ounce,  and  the  dried  powder  of  the  leaves  in 
doses  of  one  or  two  gruns :  these  doses  may  be  gra- 
dnallj:  increased,  and  repeated  twice  or  oftener  in  the 
day  'f  hut  this  requires  to  he  done  with  great  caution, 
lest  severe  vomitings  or  other  distressing  symptoms, 
should  tajLe  place* 

HJ  Ckkus  LXXIX.  ascites. 

Dropsy  of  the  Abdomen* 

Ascites,  Sauv.  gen.  288.  Lin.  217.  T'eg.  314. 
Sag.  gen.  115.  Boerh.  1 226.  Hoffm.  III.  322. 
JuMk.  87.  Dr  Aloitro  on  the  Dropsy,  1765, 
MUmartt  Animadversiones  de  Hydrope,  1 779. 

Description.    This  disease  assumes  three  different 
furms  :  i .  When  the  water  immediately'  washes  the  in- 
testines.   2.  When  it  is  interposed  between  the  abdo- 
minal muscles  and  peritouseum.  Or,  3.  AVhen  it  is  con- 
tained in  sacs  and  hollow  vesicles :  in  which  case  it  is 
called  the  encysted  dropsy,   Some  physicians  of  great 
reputation  have  asserted,  that  the  water  was  often 
placed  within  the  duplicature  of  the  peritonseum :  but 
this  is  allej^d  by  Dr  Milman  to  be  a  mistake,  as  that 
inembrane  is  hxdced  upon  by  the  best  aoalomists  to  be 
■single)  and  he  thinks  that  the  above-mcDtiooed  physi- 
cians have  been  led  into  this  eiTor  from  obscmnir  the 
-Vol.  XIII.  Part  II.  ^  + 
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water  collected  la  the  cellular  sahstance  of  the  perito-  AkUvs 
nseum.  ' ' 

In  the  begioning  of  an  ascites  the  patient  becomes 
languid,  breathless,  and  has  an  aversion  to  motion : 
his  belly  swells  j  and,  when  struck,  the  sound  of  fluc- 
tuating water  is  perceptible  ;  there  is  a  difficulty  o( 
breathing  when  the  belly  is  pressed.  There  is  an  al- 
most continual  thirst,  which  in  the  progress  of  the  dis- 
ease becomes  very  urgent ;  the  urine  is  thick,  in  small 
quantity,  and  high  coloured.  The  pulse  is  small  and 
frequent ;  and  as  the  belly  swells,  the  other  parts  waste 
awajr.  A  fever  at  last  arises,  wluch  constantly  increas- 
ing, in  the  end  carries  off  the  patient.  These  symp- 
toms are  most  ur^t  where  the  waters  are  in  immediate 
contact  with  the  mtesttnes  ;  in  the  other  kinds  the  rest 
of  the  body  is  less  wasted ;  nor  is  there  so  great  thirst 
or  difficulty  of  breathing. 

Causesj  &c.  The  immediate  cause  of  dropsy  is  a 
greater  effusion  of  serum  by  the  exhalant  arteries  than 
the  absorbents  take  up.  This  ma,j  be  occasioned  either 
by  too  great  a  quantity  of  liquid  thrown  out  by  the 
former,  or  by  an  inability  of  the  latter  to  perform  their 
office.  This  commonly  happens  in  people  whose  bodies 
are  of  a  weak  and  lax  texture,  and  hence  women  are 
more  subject  to  this  malady  than  men ;  cfalorotic  girls 
especially  are  very  apt  to  become  dropsical. 

Sometimes,  however,  this  disease  is  occasioned  by  a 
debility  of  the  vital  powers,  by  great  evacuations  of 
blood,  or  by  acute  diseases  acudentally  fffotracted 
beyond  their  usual  period  }  and  althongh  this  cause 
seems  very  different  from  a  laxity  of  fibres,  yet  the 
dropsy  seems  to  be  produced  in  a  similar  manner  by 
both.  For  the  vital  powers  beiD|r  debilitated  by  ei- 
ther of  these  causes,  naturally  bring  on  a  certain  de- 
bility and  laxity  of  the  solids )  and,  on  the  other  hand, 
a  debility  of  the  solids  always  brings  on  a  debility  of 
the  vital  powers  y  and  from  this  debility  of  the  vital 
powers  in  both  cases  it  happens,  tJiat  those  humours 
which  ought  to  be  expelled  from  the  body  are  not  dis- 
charged, but  accumulate  by  degrees  in  its  cavities. 
There  is,  howeVer,  this  difference  between  the  two 
kinds  of  drapsy  arising  from  tbcBTtTro  different  causes  : 
That  in  the  one  which  aiises  frem  laxity,  the  solid  parts 
are  more  injured  than  in  that  which  arises  from  a  debi- 
lity of  the  vital  powers.  In  the  former,  therefore,  the 
water  seems  to  flow  out  from  every  quarter,  and  the 
body  swells  all  over.  But  when  the  disease  is  occasion- 
ed by  a  debility  of  the  vital  powers,  though  the  solids 
be  less  diseased,  yet  the  power  of  the  heart  being  much 
diminished,  and  the  humours  scarce  propelled  through 
tlie  extreme  vessels,  the  thin  liquids,  by  which  in  a 
healthy  state  the  body  is  daily  recruited,  are  carried 
by  their  own  wei^t  either  into  the  cavities  or  Into 
the  cellular  texture.  Hence  those  aqueous  uffuslona 
which  follow  great  evacuations  of  blood,  or  violent 
loosenesses,  begin, in  the  more  depending  parts^ of  the 
body,  gradually  ascending,  till  they  arrive  at  Uie  cavi^ 
of  the  abdomen,  or  even  the  thorax. 

But  another  and  much  more  sufficient  cause  for  the 
production  of  dropsy  is  mi  obstruction  of  the  circula- 
tion -f  and  this  may  take  place  from  polypi  in  the  heart 
or  large  vessels,  and  hard  swellings  in  the  abilomen. 
Instances  have  been  observed  of  a  dropsy  arising  from 
steatomatous  tumors  in  the  omentum,  and  man^  more 
from  a  scirrhous  liver  or  spleen^  and  from  an,  infan^ 
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intnmci-  tittD  and  obstrnction  of  the  mesenteric  g^unds,  hj  which 
centiae.   means  die  lymph  coming  from  the  extremities  is  pre- 
•       vented  from  uriving  at  the  heart.    Scirriiosity  of  the 
liver,  the  most  common  cause  of  ascites,  probably 
(tperates  by  angmenttng  effunon,  in  conseqnence  of  its 
preventing  tb«  return  of  the  venous  blood,  the  greater 
of  the  veins  from  the  abdomen'  going  to  the  {bmia- 
tion  of  the  vena  portatuni. 

Lastly,  Whatever,  cither  vrithin  or  wrthont  the  ves- 
sels, contracts  or  shuts  up  their  cavities,  produces  a 
more  copioaa  and  easy  transmission  of  the  tbm  bumonrs 
through  the  exhatant  arteries,  at  the  same  time  that  it 
^veintS  their  return  by  the  absorbent  veins,  lliis 
fias  been  esteblished  by  experiment :  For  Loner  hav- 
ing perforati^d  the  right  'side  of  the  thorax  in  a  do^, 
ti^  the  wrm  Mwo,  and  seved  up  the  wonnd.  The  ani- 
mal languished  for  a  few  hours,  and  then  died.  On 
dissection,  a  great  quantity  of  serum  was  found  in  the 
abdomen,  as  if  he  had  long  laboured  under  an  ascites. 
In  tike  manner,  having  tied  tlte  jugular  veins  of  another 
dog,  a  surprising  sfTelling  took  place  in  those  parts 
above  the  jigatores,  and  in  two  days  the  animal  died. 
On  dissection,  all  the  muscles  «id  ^ands  weire  vastly 
distended,  and  quite  pelliicid,  widi  limpid  serum.  From 
these  experiments,  and  sonie  cases  of  the  disease  men- 
tioned', by  diflerent  authors,  it  appears,  Utat  when  the 
'Veim  kn  ohstmcted  so  that  tfaej  cannot  receive  die  ar- 
terial blood,  the  serum  ts  separated  as  by  a  filtre  into 
the  more  ofen  cavities  and  laa^  putt  of  the  body, 
ivhile  the  thicker  part  stagnatbs  and  is  collected  in  the 
ptopelr  blood'TesseU. 

'ITie  too  great  tenuity  of  the  honours  is  very  fre- 
quently accused  as  the  cause  of  dtnpify,  and  many  au- 
tbois  have  asserted  that  dropsy  might  arise  merely  fh^m 
a  superabundance  of  water  m  the  blood.  For  this, 
Some  experiments  are  quoted,  from  which  tbe^  would 
infer,  that  when  a  great  quantity  of  aqueous  fluid  Is  in- 
troduced into  the  blood,  the  superfluous  fluid  Ought  by 
tio  means  to  pass  through  the  extremities  of  the  sangui- 
ferous arteries  into  ihe  veins  in  the  common  course  of 
tirculatioa,  but  by  being  efitisedibto  the  cavities  should 
produce  a  drt^ay.  fiat  this  can  only  happen  when  the 
vital  powers  are  tery  much  diminished  >  for,  in  ft  Batii- 
tal  state,  the  saperfluons  ^antity  is  immediately  thrown 
out  by  die  skid  at  the  kidneys  :  and  agreeahtc  to  this 
we  have  an  experiment  of  Bchultzius,  Who  induced  a 
dropsy  in  a  dog  by  causing  him  drink  a  gl^at  quantity 
of  water ;  but  he  had  first  bled  him  almost  ad deliquium^ 
So  that  the  vital  powers  were  In  a  manner  oppressed  by 
■  the  deluge  of  water.  In  this  manner  do  those  become 
hydropic  who  are  seized  with  the  disease  on  drinking 
Yarge  quantities  of  water  either  when  wearied  with  la- 
bour, or  weakened  by  some  kinds  of  diseases.  Dr  Fo- 
thcrgill  relates  an  instance  of  a  person  Wbo,  being  ad- 
vised to  drink  plentifully  of  haiiey-«atef,  in  order  to 
tenttve  a  fever,  rashlr  drunk  12  pounds  of  that  liquor 
every  dvy  fat  a  montb,  a&d  thus  fell  iiiti>  an  almost  in- 
curule  uvpnr.  But  if  this  quantity  had  been  taken 
only  during  the  prevalence  of  the  fever,  he  would  in 
all  probabiTify,  have  suffered  no  inconvenience,  as  may 
be  inferred  from  what  has  been  related  concerning  the 
rinrM  aiqnea  used  by  the  Italians. 

ItJa-Awnover  evident  from  experiments,  that,  in  a 
kciltfay  state,  not  only  water  is  dot  deposited  in  the  ca- 
litki^  bat  that  if  it  n  injected  iftto  theib  it  triU  be  ab- 
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sorbed^  ttrieas  sMm  laxity  of  dw  sali^  Im  ^ahfendy  Awltet. 
teken  'pbftfcd.  Dr  Masgrave  iajected  inte  the  rigfct  ride '  V'"  ' 
ef  the  thorax  a  dog  four  ounbes  of  waita  wUer} 
whence  a  diffioally  of  nvathing  aad  weakness  fantneAi- 
ately  followed.  But  these  symptcHtas  rontinually  lessen- 
ed, and  in  the  space  of  a  week  the  animal  seemed  to  be 
in  »8  good  health  aa  befoi<e.  AfturwaHte  be  injected 
1 6  ounces  of  warm  Water  into  the  left  cavity  of  the  tho- 
rax io  the  safcie  dog  ;  the  same  efl^eeta  followed,  toge- 
ther with  ^eat  heat,  and  sfaroAg  pulsation  of  the  heart } 
but  he  again  recovered  in  the  space  of  a  Week.  Lastly, 
He  injected  18  ounces  of  Water  into  one  side  of  the  tho- 
rax, and  only  six  into  the  other :  the  same  syti^toms 
feUowedi  but  vanished  in  %  fiuuA  ak<«ter  time  {  for 
within  five  days  the  dog  ww  Mstoied  to  perfect  heaM. 
Boruig  (Ua  tinie,  howev^,  he  ObterVed  dut  the  dog 
made  a  gteater  qoimtity  of  urine  dMMi  WdiU. 

The  remote  causes  of  dropsy  u«  mahy  and  various. 
Whatever  relaxes  thestdids  in  ttlcb  a  mftntoersM  to  give 
an  occasion  of  accumulation  to  the  serous  fluidS)  dispo- 
ses tothedmpey.  A  lazy  indolent  Kfb,  rainy  Wet  Wea-  ^ 
ther,  a  sWampy  or  low  soil,  and  every  thing  whiiefa  eiAi- 
dnces  to  vitiate  the  viscera.  Or  iMetisibly  to  Jirftdute  eb- 
structions  in  tbetft,  paves  the  way  for  a  drt^y.  Hence 
those  are  ready  to  fall  into  the  disease  who  Ase  fasird  and 
viscid  aliments,  such  as  poor  pe<^le  in  some  eotintties 
who  use  coarse  brown  bread,  and  duldren  W^  aie  M. 
with  unwhtdesome  aliments  \  end  dw  eaJ&e  tiung  bap- 
pens  to  those  Who  ^rink  inriiaden^y  of  Bpuitnoos  U- 
quors. 

Prognosis.  When  the  dropsy  arises  from  a  sdrriinft 
bf  the  liver  or  spleen,  or  any  of  the  other  visciA^  th^ 
^gnosis  must  always  be  nnfavoiirabl^  attd  also  When 
it  arises  from  disorders  of  the  Inngs.  Neidier  is  the 
case  more  favourable  to  those  in  Whom  the  small  vessels 
are  raptured,  and  pour  out  their  liquids  into  the  cavitjr 
of  the  abdomen.  Those  certainly  die  who  have  pnly^ 
in  the  vessels,  or  tumors  compressiBg  the  veins  abid  ves- 
sels of  the  abdemtn.  A  dropsy  arising  from  olfftrue- 
tions  in  the  mesenteric  ghuids  16  likewise  difecnk  ttt 
core,  whether  such  obstructions  arise  ftntn  a  bad  habh 
of  body,  or  frohi  aby  other  caose }  if  we  can,  however, 
by  any  means  remove  the  diseaM  of  the  glanda,  the 
dropsy  soon  ceases.  But  in  those  who  Ml  into  dropsy 
without  any  disease  preceding,  it  is  not  quite  so  dan- 
gerous 'j  and  even  though  a  disease  has  preuded,  if  the 
patient^s  strength  be  not  greatly  weakened,  if  the  resju- 
ration  be  free,  and  the  person  be  not  affected  with  any 
^rticular  pain,  We  may  enfertairi  gi^at  hopes  of  a  cure. 
But  where  a  great  loss  of  blood  U  followed  by  k  fever, 
tfnd  that  by  a  dropsy,  the  patieiits  almost  always  die, 
and  that  in  a  short  time :  tliose,  however,  are  very  fre- 
quently cured  who  fall  into  this  disease  without  any 
preceding  Ii^emorrbage. 

Cure*  In  the  eure  of  this  disease  authors  chieBy 
mention  two  indications :  i.  To  expel  the  effused  wa- 
ter )  and,  2.  To  prevent  its  being  again  collected. 
But  before  we  proceed  to  speak  of  the  remedies,  it  is 
necessary  to  take  notice,  that  by  the  laws  of  the  ani-  . 
mal  economy,  if  a  great  evacuatitm  of  a  fluid  takes 
place  in  any  part  of  the  body,  all  the  other  fluids  in 
the  body  are  directed  towards  that  part,  and  those 
wbioh  lie,  as  it  were,  lurking  in  different  parts  will  be 
immediately  absorbed,  and  thrown  out  by  the  same 
passage.  Hence  the  hiinumn  vbicJi  in  hyihrupiu  per. 
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:iitnaics-  WPB  BM  cxtravuated  mto  the  different  cavities  of  tlw 
eeutMB.   body  will  be  throtni  into  the  intestines,  and  eTBcnated 

•  by  purgatives  ;  or  by  diuretics  will  b©  throwa  upon  the 
kidneys,  and  evacuated  by  urine.  It  is,  bowever,  not 
only  neccssaiy  to  excite  these  evacuations  in  order  to  rc- 
niove  this  malady,  but  tli?y  qiust  be  assiduously  promo- 
ted and  kept  up  till  the  abundant  humour  is  totally  ex- 
pelled. For  this  teasmi  Sydenham  has  advised  purga- 
tives to  be  administered  every  day,  unless,  either 
through  the  too  great  weakness  of  the  body,  or  the  vio- 
lent  operation  oftfae  purgative,  it  shall  be  necessary  to 
interpose  a  day  or  two  now  tod  then  j  because  if  any 
considerable  intervals  be  allowed  to  take  place  between 
the  nhibition  of  the  purgatives,  an  <martuaity  is  given 
to  the  waters  of  coUegtbg  ^^n.  In  UiU  method,  noW' 
ever,  there  is  the  following  inconvenience,  that,  when 
the  vraters  are  totally  evacuated,  the  strength  is  at  the 
s^me  time  so  much  exhausted,  that  the  distemper  com" 
monly  returns  in  a  very  short  tiqie.  Henoe  our  chief 
hopes  of  curing  a  dropsy  consist  in  gently  evacuating 
th.e  waters  by  mcafis  of  diuretics.  But  tlie  efficacy  of 
these  is  generally  veiy  doubtful.  Dr  Freind  has  lon^ 
ago  obijervcd,  that  this  part  of  medicine  is  of  all  otfacr9 
the  most  lame  and  imperfect  i  but  a  French  physician* 
Mr  Bacher,  lately  discovered,  as  he  alleges,  a  method 
of  making  Uie  diuretics  muck  more  successful.  His  re- 
putation became  a;t  la^  so  gnat,  that  the  French  king 
thou^t  proper  to  porchasf  nis  secret  for  a  great  sum  of 
njovey'  TIk  basis  of  his  medicine  was  the  black  hel- 
lebore root,  the  maU<;nant  qualities  of  which  be  pre^ 
teoded  to  correct  in  the  following  manner :  A  quantity 
of  the  dried  roots  of  black  hellebore  were  pounded,  and 
then,  put  into  a.  glazed  earthen  vessel,  and  afterwards 
sprinkled  with  spirit  of  wine.  They  were  suffered  to 
stand  for  twelve  hours,  stirrin^t  them  about  twice  or 
thrice  ducing  that  space  of  time.  Tliey  were  then 
spriqikled  again,  and  at  last,  good  Bhenisb  wine  was 
poujcod  op-.tiU  it  stood  six  fingers  above  the  roots*  The 
iqistu^re  was  frequently  af^tated  with  a  wooden  spatula  $ 
mid  W  th;  wine  wa^  tmbUied  by.  the  roots,  more  was 
jtouce^  oDt  so.  as  to  keep  it  alwajw  at  the  same  heij^ 
for  48  hiapxa*  Thp  whole  was  then  put  on  the  lire  and 
boiled  for  half  an  hour,  after  which,  the  deooction  wafi 
violently  pces«ed  out  ^  the  same  quantity  of  wine  wa^ 
ad,ded  as  at  first,  and  the  mixture  boiled  as  befiore.  A£- 
t  er  the  second  expression  the  wood^xeaiduum  was  thrown 
ans^  aa  useless.  Both  the  strained  liquors  were  then 
mixed  together  with  two  parts  of  bailing  water  to  one 
of  the  decQctivn.  Tbe^  whole  is  afWwa^s.  evi^wratod 
in  a.siiver  vessel  to  the  consistepce  of  a  syrup.  One 
part  of  the  extract  is  agajn  mixed  with,  two  parts  of 
boiling  waiter,  i^nd  the  whole  in^issatcd  as  befom.— ^y 
thi«.mc>iiB,  says  h^ ^  the  volatile  nauseona  acrid  pactif;leB 
.are  separated  by  evaporaUon,  an4  the  fixed  ones  ntofo^ 
corrected  and  prepafpd  for  mediciqal  uses.}  addii^  to* 
wardp  the  end,  a  nint^  part  of  old  fawKly,  and  erappr 
rating  to  the  cenststenceof  turpentioe.  Mr  Bacher  re%- 
8009  a  good  deal  on  the  way.  in  which  this  process  coc- 
rects  the  raedicioc',  but  tells  us,  that  notwitfaatandtne 
•  the  ipiproyemeat,  his  pills  will  not  have-  the  desired  ef- 
fect unlesv  properly  made  up,  For  forming  them,  they 
.  ougbt  to  be  mixed  with  matters  both  of'  an  inviscating 
ao4  indurating  nature  ^y^t  so  prepared  that  it  will 
be  readily  soluble  in  the  stooiadi,  even  of  a  person 
Innck,  debilitated.    Fw.  anawering  thcset  ||Ut]tOSC8,  hp 
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chose  myrrh  and  carduus  benedictus,  and  he  ^ves  the  Aidtn. 


following  receipt  for  the  formation  of  bis  pilU 

**  Take  of  the  extract  of  hellebore  prepared  as  a- 
bove  directed,  and  of  solution  of  myrrh,  each  one 
ounce ;  of  powdered  carduMS  benedtctus,  three  drams 
and  a  scruple.  Mix  them  togetlicr,  and  form  into  a 
mass,  dividing  it  into  pills  of  a  grain  and  a  half  each.** 
To  these  pills  Mr  Bacher  gives  the  name  of  the  pilvlix 
tonicity  from  an  idea,  that,  while  they  evacuate  tfao 
water,  they  at  the  same  time  act  as  tonics  ;  and  thu^ 
froia  augmenting  the  action  of  the  lynipliatics,  prcvcpt 
the  return  of  the  disease.  And  tf  both  these  intention? 
could  be  cfiisctnaUy  answered  by  the  use  of  the  same 
remedy,  it  woiild  unquestionably  he  of  g^t  import- 
ance in  practice. 

The  eflecta  of  these  pills  wrae,  we  are  told,  very 
surprising.  Dr  Daignan  relates  U»t  he  gave  them  to 
eighteen  hydropic  patients  at  once }  and  these  he  divi- 
ded into  three  classes,  according  to  the  degree  of  tbtf 
disease  with  which  they  were  aUectcd.  The  Btitt  class 
contained  those  who  laboured  under  an  anasarca  folluwr 
ing  intermittent  fevers.  The  second  class  contained 
those  who  had  an  anasarca,  together  with  some  degree 
of  ascites,  arising  from  tedious,  febrile  disorders.  Ait 
these  were  curod ;  but  these  two  classes  consisted  of 
sucb  cases  as  are  most  easily  removed.  But  the  thii*^ 
contained  six  who  were  seiz,ed  with  a  most  viokot  ana- 
sarca and  as^es,  after  being  much  weakened  by  tedi- 
ous disorders,  and  of  oenscquencc  in  whom  the  disease 
was  very  difficult  to  be  cured.  Even  of  tliese,  however, 
four  were  cured,  and  the  other  two  died.  The  body 
of  (Uie  of  those  being  dissected,  both  sides  of  the  cavity 
of  the  thorax  were  found  to  he  full  of  a  blackish<rcd 
water.  Hie  lungs  were  unsound ;  there  was  a  poly- 
pous concretion  in  the  right  ventricle  of  the  heart :  tbc 
liver  and  spleen  were  hard,  and  of  a  preternatural  bulk  j 
and  tlie  gl^ds  of  the  mesentery  were  obstructed  and 
infarcted.  In  tlie  other,  the  liver  and  pancreas  were 
scirrhous,  and  the  spleen  very  hard. 

The  same  medieines  were  given  by  De  Horne  to 
eight  persons,  six  of  whom  had  both  aa  anasarca  and  asv 
cites,  but  the  other  two  only  an  ascites.  Four  of  these 
recovered thvee  died  without  being  freed  from  tbe 
dropsy one  in  whom  the  dropsy  was  cured  died  in  a 
short  time  after,  having  for  some  time  before  his  death 
become  speechless. 

By  these  patients  ten  of  the  pills  were  t^en  at  once  { 
and  the  same  dose  repeated  to  the  third  time,  with  an 
interval  of  an  hour  Iwtwixt  each  dose.  At  first  they 
proved'  purgative,  and  then  diuretic :  by  which  last 
evacuation  they  finally  cured  the  disease.  But  though 
Mr  Bacher  was  firmly  of  opinion  that  bis  pills  cured 
the  dropsy  by  reason  of  tbe  above-rdated  correction, 
yet  it  is  certain  that,  in  the  hands  of  other  practition- 
ers, these,  very  pills  have  failed,  unless  they  also  made 
use  of  tbe  same  r^ijunen  recommended  by  that  |Ayr 
sician }  iriiUe,  on  the  other  hand,  it  is  also  certain,  that 
different  medicines  will  prove  equally  efficacious  in  drop- 
sical cases,  psovided  this  regimen  is  made  use  of. 

Foe  a  great  number  of  ages  it  has  been  recommend? 
cd  to  dropsical  patients  to  abstain  as  much  as  possi- 
blc  from  drink,  and  thus  to  the  torments  of  their  dis- 
ease was  added  that  an  intolerable  thirst  *,  and  how 
great  this  twnient  Iras,  we  may  onderstand  from  an 
exampk:  of  afriendof  King  Antigonns,  wlu>,  baying 
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IntuRW*-  Ikco  closely  watched  both  hy  erJcr  of  the  physicians 
ctntiDe.  and  also  of  the  king,  was  so  anable  to  bear  the  radng 
V  thirstiDCcastoned  by  his  disease,  that  he  swallowed  hia 
own  excrements  and  urine,  and  thus  speedily  put  an 
end  to  his  life.  Dr  M ilman  shows  at  great  len^h  the 
pernicious  tendency  of  this  practice.  He  maintains 
tiiat  it  is  qnitc  contrary  to  the  sentiments  of  Hippo- 
crates and  the  best  ancient  physicians.  He  asserts,  that 
unless  plenty  of  diluting  drmk  be  given,  the  best  diu- 
retics can  nave  no  effect.  He  condemns  also  in  the 
stnmgfst  terms  the  practice  of  giving  dropsical  patients 
only  dry,  bard,  and  indigestible  aliments.  These  would 
oppress  the  stomach  even  of  the  most  healthy}  and  how 
mucb  more  must  thejr  du  so  to  those  who  are  already 
debilitated  by  labouring  under  a  tedious  disorder !  By 
what  means  also  are  these  aliments  to  be  dissolved  in 
the  stomach  when  drink  is  withheld  ?  In  this  dUease 
the  saliva  is  viscid,  and  in  small  quantity  *,  from  whence 
it  may  be  reasonably  conjectured,  that  the  rest  of  the 
.  fluids  are  of  the  same  nature,  and  the  gastric  juices 
likewise  depraved,  ^os  the  aliments  lie  long  in  the 
stomach  }  and  if  the  viscera  were  formerly  &ee  of  ob- 
structions, they  are  now  generated ;  the  strength  fails ; 
perspiratitm  and  other  excretions  are  obstructed  ^  the 
viscid  and  pituitoos  humours  ^daced  hy  these  kinds 
of  fiwd  float  ahoat  the  prsecordia,  and  increase  the  dis- 
ease, wliile  the  sur&ce  of  the  bod^  becomes  quite  diy. 
Nay,  BO  much  does  this  kind  of  diet  conspire  with  the 
disease,  that  lOO  pounds  of  fluid  will  sometimes  be 
imbibed  in  a  few  days  by  hydropic  persons  who  take 
no  drink.  Even  in  health,  if  the  body  from  any  cause 
becomes  dry,  or  deprived  of  a  considerable  part  of  its 
juices,  as  by  hunger,  labour,  &c.  it  wilt  imbibe  a  con- 
siderable quantity  of  moisture  from  the  air ;  so  that  we 
inust  impute  the  above-mentioned  extraordinary  inhala- 
tion, in  part  at  least,  to  the  denial  of  drink,  and  to  the 
nature  of  the  aliment  given  to  the  sick.  The  following 
is  the  account  given  by  Sir  Francis  Miloian  of  bis  prac- 
tice in  the  Middlesex  bosjatal. 

If  the  patient  be  not  very  moch  debilitated,  he  is 
sometimes  treated  with  the  purging  waters,  and  a  dose 
of  jalap  and  calomel  alternately.  On  the  intermediate 
days  he  gets  a  saline  mixture,  with  40  or  60  drops  of 
ttcetum  scilliticum  every  sixth  hour  j  drinking  with  the 
purgatives  oat-gruel  and  some  thin  broths.  That  he 
might  the  better  ascertain  what  share  the  liquids  given 
along  with  the  medicines  had  in  producing  a  copious 
flow  of  urine,  he  sometimes  gave  the  medicines  in  the 
beginning  of  the  distemper  without  allowing  the  drink : 
but  ttiougti  the  swellings  were  usually  dimini^d  a 
little  by  the  purgatives,  the  urine  still  continued  scanty, 
and  the  patients  were  greatly  weakened.  Fearing, 
therefore,  lest,  by  fallowing  this  course,  the  strength 
of  the  sick  might  be  too  much  reduced,  he  tiien  .began 
his  course  of  diuretic  medicines,  giving  Iv^e  qnantities 
of  barley  water  with  a  little  stU  diureticus  ;  by  which 
nicans,  sometimes  in  the  short  space  of  48  hours  after 
the  course  was  begun,  the  urine  flowed  ont  in  very 
large  quantity  ;  but  as  saline  drinks  are  very  disagree- 
able to  the  taste,  a  drink  was  composed  purposely  for 
hydropic  persons,  of  half  an  ounce  of  supertartrite  of 
potash,  dissolved  in  two  pounds  of  'barley-water,  made 
agreeably  sweet  with  syrup,  adding  one  or  two  ounces 
cf  French  brandy. 
To  this  composition  Sir  Francis  Milman  was  Induced 
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by  the  great  praises  given  to  supertartrite  of  potaph  by  Ancitet- 
some  physicians  in  hydropic  cases.  In  the  Acta  Bom- '  '■  y  * 
nienst'oy  1 5  cases  of  hydropic  patients  are  related  who 
were  cured  only  by  taking  half  an  ounce  of  cream  of 
tartar  daily.  Bur  it  is  remarkable,  that  by  these  very 
patients  the  cream  of  tartar  was  taken  for  20,  30,  nay 
40  days,  olien  without  any  perceptible  eflect }  yet 
wlien  dissolved  in  a  large  quantity  of  water,  it  showed 
its  salutary  effects  frequently  within  as  many  boura,  by^ 
producing  a  plentiful  flow  of  urine.  This  liquor  is  now 
the  common  drink  of  hydropic  patients  in  the  hospital 
above  mentioned^  of  which  they  drink  at  pleasure  uong^ 
irith  their  medicines. 

'  Among  purgative  medicines  Sir  Francis  Milman  re- 
commends  the  radix  aenek^  ;  but  says  the  decoction  of 
It,  according  to  the  Edinburgi)  Pharmacopoeia  is  too 
strong,  as  he  always  found  it  excite  vomiting  when  pre- 
pared as  there  directed,  and  thus  greatly  to  distress  the 
patients  :  but  when  only  half  an  ounce  or  six  Jrams 
of  the  root  arc  used  to  a  pound  of  decoction,  instead 
of  a  whole  ounce  as  directed  by  the  Edmbui^  col- 
lege, he  finds  it  an  excellent  remedy }  and  though  it 
may  sometimes  induce  a  little  vomiting,  and  frequently 
a  nausea,  yet  it  seldom  failed  to  procure  nine  or  ten 
stools  a-day,  and  sometimes  also  proved  diuretic  But 
ve  must  take  care  not  to  be  too  free  in  the  use  of  se- 
neka,  or  any  other  purgative,  if  the  patients  be  very 
weak  *,  and  therefore,  after  having  used  purgatives  for 
some  time,  it  will  be  proper  to  depend  upon  diuretics 
entirely  for  perfecting  tbe  cure }  and  of  the  success  of 
this  method  our  author  gives  some  very  remarkable  in- 
stances. But  he  observes,  that  after  the  dropsy  is  re- 
moved, the  patients  will  sometimes  die  without  an^  evi- 
dent cause  ;  and  of  this  it  is  proper  that  the  physicians 
should  be  aware.  It  is  remarkable  with  what  ease  a 
flux  of  urine  is  induced  in  those  who  have  a  scirrhous 
liver  J  while,  on  the  other  hand,  in  one  who  had  the 
mesenteric  glands  obstructed,  along  with  a  scicrbosity 
of  the  liver  and  vitiated  state  of  the  lungs,  tbe  most 
powerful  diuretics  proved  ineffisctual.  In  some  cases 
Sir  Frsncis  Bfilman  thinks  the  kidneys  may  be  so  jves- 
sed  widi  the  'vreisht  ti  the  water,  as  to  be  unable  to 
perform  their  office.  With  reguxl,  however,  to  diu- 
retics in  general,  it  may  be  remarked,  that  the  opera- 
tion of  none  of  them  can  be  certainly  depended  upon. 
In  particular  constitutions,  and  at  particular  times,  one 
will  be  observed  to  succeed,  after  another,  though  com- 
monly much  more  powerful,  has  been  tried  in  vain. 
Accordingly  various  articles  of  this  kind  are  often 
used  in  succession.  Becourse  is  particolariy  often  had 
to  the  root  of  taraxaciAn,  of  colchicum,  and  of  squtUs ; 
the  latter,  especially  when  combined  with  caltHOiel,  is 
often  found  to  be  a  very  powerful  diuretic  And  in- 
deed mercury*  in  different  forms,  probably  from  acting 
as  a  deobstraent,  is  often  of  very  ^reat  use  in  dropsicu 
complaints.  Among  other  diuretics,  the  lactuca  virosa 
has  of  late  been  highly  extolled  by  Dr  Collins  of  Vien- 
na, and  the  nlcotiana  tabaccnm  by  Dr  Fowler  of  Yorit : 
hut  neither  has  been  extensively  Introduced  into  prac- 
tice, althou^  we  have  known  some  instances  In  which 
the  latter,  in  particular,  has  been  used  wiA  great  ad- 
vantage. 

The  water  having  been  drawn  off,  we  are  to  put  the 
patient  on  a  course  of  strengtheners  ;  such  as  cinchooa, 
with  nuK  of  the  warm  aiomatics,  and  a  dw  proportion 
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latoims-  of  rliubtrb  infused  in  irine  ud  cbal^beates.  Gentle 
,  centig.  exercise,  and  frit^ons  on  the  bell^,  vitb  sucb  a  course 
^  of  diet  as  shalt  be  light  and  nourishing,  are  also  to  be 
enjmiwd  :  and  it  maj  be  obsemd,  that  the  use  of  tonic 
medicines  is  by  no  means  to  be  delayed  till  a  complete 
CTBCuation  of  ui«  water  ean  be  obtained.  On  tbe  con- 
trary, by  alternating,  and  even  combining  tbe  use  of 
evacoants  and  tonics,  the  influence  of  both  is  oi^en  very 
much  promoted. 

When  tbe  patient  can  by  no  other  meann  be  reliev- 
ed, the  operation  of  paracenteAis  must  be  liad  recourse 
tOy  which  is  described  under  the  article  Surgery. 
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fimtuberances  of  the  epiphyses  of  the  jMDts }  the  jugu-  RacUltB. 
ar  veins  swell,  while  the  rest  decrease }  and  the  legB*-^'V~^ 
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GekusLXXX.  HYDROMETRA. 

Dropsy  of  tbe  Uterut, 

Hydrometra,  Sauv,  gen.  289.  Sag.  116.  Boerh. 
J224. 

Gekus  LXXXr.  HYDROCELE. 

Dropsy  of  the  Scrotum, 

Oscheocele,  Saiiv.  gen.  41.    Vog.  388. 
Oflcheopbyma,  Sag.  44. 
Hydrops  scroti,  rw.  389. 
Hydrops  testinm,  Boerh.  1227. 

For  the  treatment  of  these  two  diseases,  we  may  re- 
fet  the  reader  to  what  has  already  been  said  of  other 
species  of  dropsy,  particularly  Ascites.  But  both  are 
chiefly  to  be  combated  by  chimrgical  operation,  espe- 
cially the  latter,  in  which  it  seldom  fails  to  produce  a 
complete  cure. 

Gemus  LXXXIL  PHYSCONIA. 

SwMUJV0  of  the  Belly. 

^ysconia,  5lsut'.  gen.  283.  Vog,  325.  Sqg.  gen. 
xio. 

Hyposarca,  Lin.  218. 

His  disease  nmr  arise  ftom  a  variety  of  causes,  as 
from  a  sweUk^  of  the  liver,  spleen,  kidneys,  uterus, 
omentma,  ovarium,  mesentery,  intestines,  &c.  and 
aomettmes  it  wises  merely  from  frt.  In  the  former 
eases,  as  tbe  viscera  are  gmerally  scirrfaona  and  indm^ 
ated,  the  distemper  is  fin'  the  most  part  incurable; 
neitfaa'  is  the  ^ospect  much  better  wline  tbe  disease  ta 
eceasiaoed  by  a  great  quantity  of  fot. 

Genus  LXXXIU.  RACHITIS. 

Tbe  Bkxsts. 

Rachitis,  iSauv.  gen.  294.  Lin.  212.  ^(^.  312. 
S^.  gen.  120.  Boerh.  1480.  Hoffm.  IU.487. 
Zeviam  delta  Rachitide.    Gliuon  de  Rachitide. 

Description,  This  is  one  of  the  diseases  peculiar  to 
infancy.  It  seldom  attacks  children  till  tbey  are  nine, 
months,  nor  afier  tbey  are  two  years  old ;  bat  it  fre- 
quently happens  in  the  intermediate  space  between 
these  two  periods.  The  disease  shows  itself  by  a  flac- 
cid tumor  of  tbe  head  and  face,  a  loose  flabby  akin, ' 
a  swelling  of  the  abdomen,  and  falling  away  of  the 
other  parts,  especially  of  the  muscles.    There  are 


grow  crooked.  If  the  child  has  begun  to  vralk  before 
he  be  seiwd  with  this  disease,  there  is  a  downess,  de- 
bility, and  tottering  in  fais  motion,  whwh  soon  brings 
on  a  constant  desire  of  sitting,  and  afterwards  of  lying 
down }  insomuch  that  nothing  at  last  is  moveable  but 
the  nrck  and  head.  As  they  grow  older,  the  bead  is 
greatly  enlarged,  with  ample  sutures ;  the  thorax  is 
compressed  on  the  sides,  and  the  sternum  rises  up 
sharp,  while  the  extremities  of  tbe  rib«  are  knotty. 
The  abdomen  is  protuberant,  and  the  teeth  black  and 
carious.  In  such  patients  as  have  died  of  this  disease, 
all  tbe  solids  appear  soft  and  flaccid,  and  the  fluids  dis- 
solved and  mucous. 

Causes.  The  rickets  may  proceed  from  scropbulous 
or  venereal  taints  in  the  parents,  and  may  be  increaMd . 
by  those  of  the  nurse.  It  is  likewise  promoted  by  feed- 
ing the  child  with  aqueoos  and  mucous  rabstances,  erode 
summer  fruits,  fish,  unleavened  farinaceous  aliment,  and 
too  great  a  quantity  of  sweet  things.— Sometimes  it  fel- 
lows intermittent  fevers  and  chronic  disorders ;  and  in 
sboH,  is  caused  br  any  thing  vriiich  tends  to  debilitate 
the  body,  and  induce  a  viscid  and  unhealthy  state  of 
^  the  juices. 

Prognosis,  The  rickets  do  net  usually  prove  fiital  by 
tbemselyes,  but  if  not  cored  in  time,  tbey  make  thie 
person  throughout  life  deformed  in  various  ways  y  and 
often  produce  very  pernicious  disorders,  soch  as  carious 
bones  in  diflerent  parts  of  the  body. 

Cure.  This  is  to  be  effected  by  mild  cathartics,  al- 
teratives, and  tonics,  such  as  are  used  in  other  diseases 
attended  with  a  debility  of  the  system  and  a  vitiated 
state  of  tbe  blood  and  juices.  In  the  Wcatmi  islands 
of  Scotland,  the  medicine  used  for  die  cue  of  the 
rickets  is  an  oil  extracted  from  the  Uver  of  the  Aatc- 
fish.  Thn  method  of  application  is  as  follows :  First, 
the  wrists  and  ankles  are  rubbed  with  the  oil  in  tbe 
evening:  this  immediately  raises  a  fever  of  several 
hours  duration.  When  tbe  fever  from  the  first  rob- 
bing subsides,  the  same  parts  are  rubbed  again  the 
ni^t  following }  and  repeatedly  as  long  as  tbe  rub* 
bing  of  these  parts  continues  to  excite  tbe  fever.— 
When  no  fever  can  be  excited  by  rubbing  the  wrists 
and  ankles  alone,  they  are  rubbed  again  along  with 
the  knees  and  elbows.  This  increased  unction  brings 
on  the  fever  again}  and  is  practised  as  before,  till  it  do 
kmger  has  that  efiect.  Then  the  vertebrae  and  sides 
are  rubbed,  alon^  with  the  former  parts ;  and  this  unc- 
tion, which  amun  brings  aa  die  fever,  is  repeated  aa 
the  fermer.  When  no  fever  can  be  any  longer  exdted 
by  this  unction,  a  flannel  shirt  dipped  in  the  oil  is  put 
upon  the  body  of  the  patient :  this  brings  mi  a  mora 
violent  and  sensible  fever  than  any  of  the  former  unc- 
tions ;  and  is  continued  till  the  cure  be  comfdeted, 
which  it  commonly  is  in  a  short  time. 

A  German  pb^cian,  Dr  Strack,  has  lately  pub- 
lished a  paper,  in  which  he  recommends  the  filu^ 
of  iron  as  a  certain  remedy  in  the  rickets.  This  dis- 
ease, he  observes,  in  general  bepns  with  children 
when  th^  are  about  16  months  old.  It  is  seldom  ob- 
served with  children  before  tbey  be  one  year  old,  and 
seldom  attacks  then  afkcr  tfaey  pass  two  j  and  it  ts' 
very  ^^rally  worie  whoe  it  begins  early  than  where 
it  Mguis  late. 
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effecUng  a  core,  it  ia,  be  affirau,  a  matter  of 
the  utmoct  cooBcquence  to  be  aUe  to  distiiwusb,  very 
'  early,  whether  a  child  will  be  afflicted  with  ricketi  or 
■tot.  And  this,  he  assures  us,  may  he  determined  by 
the  following  symptoms  :  Paleness  and  swelling  of  the 
countenance  i  and  in  that  part  of  the  cheelts  which 
should  natiindly  be  red,  a  yellow  colour  approacbiog 
to  that  of  sulphur.  When  that  is  the  case,  he  directs 
that  a  medicine  should  be  immediately  had  recourse  to 
nrhich  will  retard  the  furtlier  progress  of  the  disease, 
i^d  remove  what  has  alre^y  taken  place.  For  tfau 
purpose,  he  advises  that  five  grains  of  the  tilings  of  iroq, 
aod  aa  much  rhubarb,  diould  be  rubbed  with  tea 
grains  of  sugar,  and  ^iven  for  a  dose  every  morning 
fasting,  and  every  evening  an  hour  before  supper.  But 
if  considerable  loos^ncMi  should  be  prodoped,  it  will  be 
twcessaiy,  ^t  first,  to  gonial,  in  the  tuie  of  one  dofe  only 
every  day, 

Aner  a  month's  coatinnance  in  tb>8  course,  accord- 
ing to  Dr  StraiJt,  there  in  general  ensues  a  keen  appe- 
tite for  food,  quick  di^stion,  an4  a  copious  flow  of 
urine  j  by.  meaos  of  which  the  fidnees  of  the  face  and 
yellowness  of  the  Qompilexion  are  by  degrees  removed^ 
-v^ile  the  aattiral  colour  of  the  countenaace  andSnnnesp 
of  the  body  in  general  are  gradually  restored.  This 
practice,  he  assures  us,  has  never  failed  of  suf^Jess  in  any 
one  instance  j  not  even  in  those  children  bgrn  of  parent* 
greatly  afflicted  with  the  rickets. 

In  additi<ML  to  the  us^  of  chalybcatea,  great  benefit  is 
tifken  also  obtaioed  in  this  disea«e  from  the  use  of  the 
Cf^d  batkj  which  under  prudent  a^iainittratioii,  is  per^ 
hapa  (UK  of  tl^e  nioafc  cflectoa}  rvmedies  for  Uiii  com^iunt 
ifith  which  we  are  yet  acquainted. 

BionhcHQc  of  Paris,  in  a  late  treatise  on  the  sub- 
ject of  r4chitis,  has  endLeayoured  to  prove,  that  the  dis- 
ease arises  from  a  peculiar  acid)  uid  in  the  cure  be  par- 
ticularly recommends  phosphate  of  wda,  pJjtosphate  and 
miiriate  of  linge }  but  abQ,ve  all;  other  aiticieA.  atk^line- 
toU^ns.  The  efficacy  of  tb(^s«  remedies,  however,  is 
not  y^t  con&;mcd  by.  experi^ce.  And  vt^  niay  con- 
clude- with  obsjf ry^ig,  that  both  in  the  prevention  and 
cure  nothing  has  been  foun4  Bp  succc^f^ul  as  cold  ba- 
thinir. 

When  the  bones  of  rir-kety  childrm  h^^  to  bend, 
tJuy.  may  spmetimes  be  resto^d  to  tbeir  natural  shape 
by,  conapiitasps,  ui4:  proper  spwoKta.   See  the 

oetifle  Su^QEKT. 

O^pK&XIl.  IMP£T{GIN£S. 

Impeticnn^  C1$U9,  X.  Ord,  V.  .  Sag*  Glasa 

li^  OnJ.V.  . 

Si^ophala,  Saw,  ^n.  285.  Tqg.  39^.  Sag,  zzi* 
Strain)^  Lin.  284.  *  ' 

Thpift,  aj^oftea  indoleof  tnjnoKS,  whucK  vise  by.degrees. 
i«  ^  gi^4^  of  the  meo^,  wodfr  tb«  cbio,  armpits,  ai^ 
d^ei^eq^.pax^.pf  th^bo^^  bwt  most  commonly  in  the. 
rn^cli^  an4  behind  the  eai«.  Iq^  process  of  time,  the 
cdii^  wbsUnce,  ligaments  of  die  jointi,  and  ares  the. 
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bones  themselvei,  are  affected.    In  scropIiulA.the  twel-  Scnphalfc. 
lings  are  much  wm  inovcaUe  than  those- of  the  acir- '  .  1 »  ■!  ' 
rfamis  kind }  they  are  generally  softer,  and  seldom  at-  ' 
tended  with  much  paiq  ^  they  are  tedioqs  in  coming  t« 
sup^nratipn }  are  very  apt  to  disappear  suddenly,  and 
a^n  to  rise  in  some  other  part  of  the  body.    We  may 
likewise  mention  as  characteristic  circumstances  of  thi? 
disease,  a  remaritable  softness  of  the  skin,  a  kind  (d*  fulf 
ness  of  the  face,  generally  with  luge  eyu>  vaA  a  veij 
delicate  com^exion. 

Causes.  A  variety  of  causes  haye  been  mentioned 
as  tending  to  produce  scrophula,  viz*  a  crude  indigi^b- 
ible  iTood  \  bad  water  j  living  in  dam^  low  sitnations  } 
its  being  an  hereditary  disease,  and  ui  some  conntrtea 
endemic,  &c.  Bi^t  whatever  ma^  in  different  circum- 
stances be  the  exciting  or  prednposing  causes  of  the 
scrophula,  the  disease  itself  either  depends  upon,  w  is 
at  least  moch  connected  with,  a  debility  of  the  consti- 
tution in  general,  and  probably  of  the  lymphatic  sys- 
tem in  particular,  the  complaint  always  shotting  itself 
by  some  affections  of  the  latter.  And  that  debility 
has  at  least  a  coosiderable  infinence  in  its  production  19 
probable,  not  mly  from  the  manifest  nature  stum 
of  the  causes  said  to  be  productive  of  scroj^ula,  bat 
likewise  &om  such  remedies  as  are  found  most  service- 
able in  the  cure,  which  are  all  of  a.  tonic  inyigonUng 
nature. 

Prognosis.  The  scrojdiula  is  a  distemper  Trjiiclit  often 
eludes  the  most  powerful  medicines,  aod  therefore  phy- 
sicians cannot  with  any  certainty,  promise  a  cure.  Itia 
seldom,  however,  that  it  proves  mortal  in  a  alunt  tinic, 
unless  it  atti^cka  the  internal  parts,  such  as.  th,e  lungs, 
where  it  frequently  produces  tubercles  that  bi;io^  on  ^ 
fatal  consumption.  When  it  attacks  the  joints,  it  fre- 
quently produces  ulcers,  which  continue  for  a  long 
time,  and  gradually  waste  the  patient }  while  in  the 
mean  time  the  .bones  become  foul  aod  corroded,  and 
death  ensues  afier  a  long  scene  of  nusery.  The  plisg- 
nosis  in  this  respect' miist  be  regulated  entirely.  1^  the 
nature  of  the  symptoms. 

Cure.  It  was  long  supposed  that  scrophula  depended 
upon  an  acid  acrii^qy  of  the  flfuds  >  ani<  tUs,  it  is 
probable,  gave  rise  to  th^  use  of  burnt  sponga,  difier-t 
eat  kinds  of  soap,  afi4  other  alksjinc  snliBtfaiGM«  as 
tlie  best  r^natedies  f^r  aiudity.  But  ajythougb.  a  aonii^ 
Qess  of  thf  stooMfcb.  apd  primes  tiMf  d9e^  no  doulvt  fre« 
quently  o^i\r  u  t^efe  coiHp^nts,  yet  tfai«  ayjnptona 
seems  to  bi^  et^rcly  the  cqnKqneqce-  o£  tjk^  geaeral  re* 
taxation  which  in  st:ro|d)ula  so  nniversfUy  prevails,  and 
which  does  not  render  it  in  the  least  necessary  to  suppose 
a  general  acescen^y  of  tl^e  fluids  to  take  plape  ;  as  the 
one  very  frequently,  it  is  well  known,  even  in  other 
complaints,  occurs  without  the  least  suspicion  of  any 
acid  acrimony  existing  in  tb^  otbec.  Tl^  is  al^  ren- 
dered very  probable  fi;oin  the  i^dolefit  na^ui;c  o{^  acro- 
pbuloufl  tumors,  wlucb.  haye  bcfeii,  l^owo  to  sujMii^t  for 
years  without  giving  any  nneasiness  \  which  could  not 
have  been  the  case,  if  an  acidj  or  any  ottier  acrjmujyi 
had  pxevailed  in  tbemi 

In  the  treatment  of  soophula,^  different  morbid  con- 
ditaons,  existing  in  ^fierent  parts,,  require,  according  to 
mrcumstanoes,  various  means  of  cure  :  bitt,  upon  the 
lyhole,  the  remedies  directed  may  be  considered  in  used* 
with  a  view  either  to  the  tumors,  to.  the  ulcentions,  or 
to  the  general  state  of-tbe  system. 

^  Gentle 
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-ti.  CSentle  merearials  are  sometimes  of  use  asrescrlvenU 
n-  ia  seropholous  swellings  j  but  nothing  has  such  coosi- 
™^  derable  influence  as  a  frequent  and  copious  use  of  cin- 
dionk.  Cold  bathing  toii,  especially  in  the  sea,  toge- 
fher  with  frequent  moderate  exercise,  is  often  of  singu- 
lar service  here }  as  is  likewise  change  of  ttir,  espe- 
«»ally  to  a  warm  climate. 

In  the  scroidialoas  inflammation  of  the  ty^,  or  oph- 
ftalmia  stmmosa,  the  binchona  has  aim  been  givicin  with 
Extraordinary  advantage :  and  We  meet  with  an  instance 
6(  its  having  cnivd  the  gotta  rosacea  in  the  ikce  j  a 
^omplunt  which  it  is  omn  difllcoh  to  remove,  and 
Whidi  is  extremely  diMigreeable  to  the  fair  sex. 

From  the  various  cases  related  of  tumefied  glands, 
it  appears,  that  when  the  habit  is  relaxed  and  the  cir- 
culation weak,  either  from  constitution  or  accident,  cin- 
chona is  a  most  efficacious  medicine,  and  that  it  acts  as 
k  resolvent  and  discutient.  It  will  net,  however,  suc- 
ceed in  all  cases ;  but  there  are  few  in  which  a  trial 
can  he  attended  with  much  detriment.  Dr  Fothergill 
observes,  that  he  has  never  known  it  avail  mach  where 
the  bones  were  sffected,  nor  where  the  scrophulous  tu- 
ihor  was  so  situated  as  to  he  accompanied  wiUi  much 
pain,  as  in  the  joints,  or  under  the  membranoas  eovei^ 
ibgs  of  tiw  mnscles  ;  for  when  the  disease  attadcs  those 
partSi  the  peribstsenih  seldom  escapes  Without  some  in- 
i<n7i  by  Which  Ae  hohe  will  of  conne  be  l^wiso  af- 
fected. Hen  nncftona  is  of  no  efllect :  instead  of  Ics- 
Bening,  it  rather  increases  the  fever  that  accompanies 
those  circnmstaiioes  :  and,  if  it  do  not  really  aggnvate 
the  eomplaint,  it  seems  ct  least  to  accelerate  ue  pro- 
gress of  the  disease. 

Various  are  the  modes  in  Which  cinchona  is  admini- 
stered :  Dr  Fothergill  makes  use  of  a  decoction,  ^ith 
the  addition  of  some  aromatic  ingredients  and  a  small 
quantity  of  li^uorice-root,  as  a  ibrm  in  which  a  sufficient 
tioantit^  may  be  given  without  exciting  disgust.  But 
where  it  is  easily  retained  in  the  stonmch  in  substance, 
jietiiaps  the  best  form  of  exhibiiihg  H  is  that  of  powder ; 
and  in  diis  slate  it  U  oiflen  advantageously  conjoined 
With  powdet  of  cicuta,  in  article  possessing  very  great 
deobstnieiit  powers. 

The  powder,  however,  soon  becomes  disagreeable  to 
very  young  patients ;  and  the  extract  seems  not  so  , 
much  to  be  depended  upon  aS  may  have  been  imagined. 
In  making  the  extract,  it  is  exposed  to  so  moch  beat, 
as  must  have  some  effect  upon  its  virtues,  perhaps  to 
titeir  detriment.  In  administering  it,  likewise,  if  great 
care  be  not  taken  to  mix  it  intimately  with  a  proper 
vehicle,  or  some  ^ery  solnble  snbstance,  in  weak  bowels 
it  very  often  purges,  and  thereby  not  only  disappoints 
the  physician,  but  injures  the  patient.  A  small  quan- 
tity of  the  cortex  Winteranvs  added  gives  the  medicine 
a  grateful  warfnth ;  and  a  Kttte  Kqoorice,  «  few  tbH- 
sins,  gnm  arable  or  the  like,  added  to  the  decoction 
before  it  be  taken  froih  tht  fire,  by  making  the  liqirar 
viscid  enables  it  to  suspend  more  of  the  fine  particles 
of  the  bark  j  br  which  process  the  medicine  is  not  only 
improved  in  efl^acy,  hnt  at  tbb  same  time  riendrrea 
less  disagreeable. 

In  indolent  swellings  of  the  glands  from  viscid  bu- 
n^ours,  sca-watcr  has  been  stnngly  recommended  by 
Dr  Russell. 

Dr  Fothei^l  also  acqnaiilts  ds,  that  the  cicnta  even 
by  itself  is  not  witfaont  s  eoosidenhje  thAre  of  efficaey 
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in  removing  scrophulous  disorders.  Be  mentions  the  Scrdphida. 
case  of  a  gentlewoman,  about  28  years  of  age,  afflict- v  '  ' 
ed  from  her  in&ncy  with  scrophulous  complaints,  se- 
vere opbthalmies,  gludular  sweHings,  &c.  cured  by  the 
extractum  cicuta  taken  tonstantly  for  the  space  of  a 
year.  He  observes,  however,  that  when  given  to  chiT* 
dren,  even  in  very  small  doses,  it  is  apt  to  produce  spas- 
modic affections ;  for  which  reason  he  rarely  exhibits- 
it  to  them  when  very  young,  or  even  to  kdolts  <^  ver^ 
irritable  habits. 

Dr  Fothergill  gives  several  other  instances  the 
cnccess  of  cicnta  in  scrophnlonS  caMA,  iutd  even  in  one 
Which  seemed  to  he  not  far  removed  from  a  confirmed. ' 
phthisis ;  but  owns  that  it  seldom  had  such  good  dSects 
afterwards  :  yet  he  is  of  opinion,  tivat  where  there  axto 
symptoms  of  tubercles  forming,  ft  Btmmons  habit,  and. 
a  tendency  to  phthisis,  the  cicuta  Will  of^en  he  ser- 
viceable.   It  is  anodyne,  corrects  acrimony,  and  pro- 
motes the  formation  of  ^ood  matter.    "With  regard  to. 
the  quality  of  the  medicme,  bh  observes,  tfatft  the  ex- 
tract prepared  from  hemlock  before  the  pliint  arrives 
at  maturity,  is  much  infrrim:  to  that  wbi^  is  made- 
when  the  hemlock  has  acqnited  its  full  vigour,  Mid  is 
rather  on  the  verge  of  decline  :  jttt  when  the  flowers 
fade,  thie  rudiments  of  the  seeds  become  observable,, 
and  the  habit  of  the  plant  inclines  to  yellow }  this, 
le  thinks,  is  the  proper  time  to  collect  the  hemlock.. 
It  has  then  had  the  foil  benefit  of  the  sommer  beftt } 
and  the  plants  that  grow  in  exposed  places  will  gene- 
rally be  found  more  active  than  thoise  that  grow  in 
the  shade.    The  leSs  heat  it  i^ndergoes  during  the  pre- 
paration, the  better.  Therefore,  if  a  considerable  quan- 
tity of  the  dry  powder  of  the  plant  gathered  at  a 
proper  season  be  added,  less  boilii^  will  be  necessary,, 
and  the  medicine  will  be  the  more  efficacious.  But 
let  the  extract  be  prepared  in  what  manner  soever  it 
may,  provided  it  he  liiade  from  the  genuine  plant, 
^t  a  proper  season,  and  be  not  destroyed  by  boiling,, 
the  f^ief  difference  observable  In  using  it  is,  that  m 
larger  qumitity  of  me  kind  is  required  to  produce  a 
certain  effect  than  of  another.    Twenty  grains  o£ 
one  sort  of  extract  have  been  found  equal  in  point 
of  efficacy  to  diiirty,  my  near  forty,  of  another  ;  yet 
both  of  them  made  from  the  genoine  plant,  and  most 
probably  prepared  with  eqoal  fidelity.    To  ^vcnt 
the  inconveniences  arising  from  this  uncertainty,  it 
seems  always  expedient  to  begin  with  small  doses,  and 
proceed  Step  by  step  till  the  extract  produces  certain 
effects,  which  seldom  fail  to  arise  from  *  full  dose 
These  effects  are  different  in  different  constitutions. 
But^  for  the  most  part,  a  giddiness  affecting  the  bead, 
and  motions  of  the  eyes,  u  if  something  pushed  diem 
outwards,  are  first  felt }  a  slight  sickness,  sndtremUing 
i^tatiw)  of  the  body  j  a  laikative  stool  or  two.   One  or 
all  of  these  syniptoms  are  the  marlu  of  a  foil  dose,  let 
the  quantity  in  weight  be  what  it  WiH.    Here  We  molt 
stop  till  none  of  these  effects  he  felt ;  and  in  three  or 
four  days  advance  a  few  grains  nxve.    For  it  has  been 
snpposed  by  roost  of  those  Who  have  used  this  medicine- 
to  any  good  purpose,  that  the  cicnta  seldom  procurea 
any  benefit,  though  given  for  a  long  time,  unless  in  as 
large  a  dose  as  the  patient  can  bear  without  suffiering 
any  of  the  inconveniences  above  mentioned.  There 
ia  however  reason  to  believe,  that  its  effects,  as  a  discu- 
tifiiit,  are inmrdeg^ dependent  oiLits narcotic  powers: 
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Itnpeti-  and  nre  are  inclibcd  to  thiok,  that  recourse  is  often  had 
eiuei.    to  larger  doses  tbao  are  necessary  ;  or  at  least  that  the 
'    ■!(■■'  same  benefit  might  be  derived  fnun  smaller  onci  coa- 
tinoed  for  an  equal  length  of  time. 

FaticDts  commonlf  bear  a  greater  quantity  of  the  ex- 
tract at  night  than  at  nom,  and  at  noon  Uian  in  the 
morning.  Two  druns  may  be  divided  into  thirty  pills. 
Adults  begin  with  two  in  the  morning,  two  at  noon,  and 
three  or  fonr  at  night,  with  directions  to  increase 
each  dose,  by  tlie  addition  of  a  pill  to  each,  as  tbey 
can  bear  it. 

But,  after  all,  the  best  form  under  which  the  cicuta 
can,  we  think,  be  exhibited,  in  that  of  powder,  from 
the  leaves.  This,  either  under  the  form  of  powder  or 
made  into  {nils,  may  be  given  at  first  to  the  extent  of 
four  or  five  gnuns,  and  the  dose  gradually  rising  till  it 
amount  to  I  j  or  20  ^;rain8  twice  or  thrice  a-day.  Given 
to  this  extent,  particularly  when  conjoined  with  cin-  - 
chona,  it  has  often  been  found  of  great  service  in  scro- 
phulous  cases.  At  the  aame  time  it  must  be  allowed| 
that  such  patients,  after  resisting  every  mode  of  cnre, 
will  have  in  some  instances  a  spontaneous  rccorery  in 
the  progress  of  life,  probably  from  the  system  acquir- 
ingadditional  vigour. 

Different  mineral  waters,  particularly  the  sulphure- 
ous  ones,  as  those  of  Harroirgate,  Moffat,  and  Gills' 
land,  have  been  much  recommended  in  scrophula,  and 
sometimes  productive  of  benefit.  Recourse  has  some- 
times also  been  had  with  advantage  to  zinc,  iron,  and 
,  liarytc^,  particularly  muriate  of  barytes.  But  as  well 
as  in  rachitis,  no  remedy  hat  been  found  more  effica- 
cious in  scrophula  than  cold  bathing,  especially  sea- 
bathing. 

,50  Genus  LXXXV,  SEPHYLIS. 

Lues  Veserea^  or  French  Pox, 

Slphylls,  Sauv.  gen.  3086.    Lin,  6.    Vog,  319. 
Sag.  ia6. 

Lnes venerea,  £on>A.  1 4A0.  ifo^III.413.  Junck. 
96.  Astruc  de  Lue  Venerea. 

Dr  Astruc,  who  writes  a  very  accurate  history  of 
the  lues  venerea,  is  fully  convinced  that  it  is  a  new 
disease,  wbicknever  appeared  in  Europe  till  some  time 
between  the  years  1494  and  1496,  having  been  im- 
ported from  America  by  the  companions  of  Christo- 
^ler  Cdlumhus  i  though  this  opinion  is  not  without 
its  opponents.  Dr  Sanches  in  particular  has  contend- 
ed with  much  learning  and  ability,  that  it  appeared  in 
Europe  at  an  earlier'  period :  But  it  is  at  least  certain 
that  it  was  altogether  unknown  to  the  medical  prac- 
titioners of  Greece  and  Rome,  and  that  it  was  a  very 
common  disease  in  America  when  the  Europeans  first 
visited  that  country.  But  at  whatever  period  it  may 
have  been  introduced  into  Europe,  or  from  whatever 
source  it  may  have  been  obtained,  there  can  be  no  doubt 
that,  as  well  as  smallpox  or  measles,  siphylis  depends 
on  a  peculiar  specific  contagion-,  on sl matter  sui genervr, 
ivliich  is  alone  capable  of  inducing  this  disease. 

The  venereal .  infection,  howe%'er,  cannot,  like  tlie 
<:ontagioua  miasmata  of  the  smallpox  and  some  other 
cli»cases,  bo  carried  through  the  air,  and  thus  spread 
fz-om  place  to  place :  for  unless  it  is  transmitted  from 
liftc  parents  to  the  children,  there  in  no  other  way  <if 
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contracting  the  disease  but  from  actual  contact  with  sipl^Ui. 
the  infectious  matter.  IIiuh,  when  a  nurse  happens  '^■  y  n  1 
to  labour  under  the  disease,  the  infant  that  she  suckles 
will  receive  the  infection ;  as,  «i  the  other  hand,  when 
the  child  is  infeeted,  the  none  is  liable  to  receive  it : 
and  there  have  even  beco  instances  known  of  lying-in 
women  being  infected  very  violently,  from  having  em- 
ployed a  person  to  draw  their  breasts  who  happened  to 
have  venereal  ulcers  in  the  throat.  It  may  be  caught 
by  touching  venereal  sores,  if  the  cuticle  be  abraded 
or  torn :  and  in  this  way  accoucheurs  and  midwives 
have  sometimes  been  Infected  severely.  Dr  Macbrlde ' 
says,  the  most  inveterate  pox  he  ever  saw  was  caught 
by  a  midwife,  who  happened  to  have  a  whitlow  on 
one  of  her  fingers  ^rhen  she  delivered  a  woman  ill  of 
the  lues  venerea. 

But  by  far  the  most  ready  way  of  contracting  this 
disease  is  by  coition,  the  genital  parts  being  much  more 
bibulous  than  the  rest  of  the  body,  '^'licn  the  disorder 
is  commnnlcated,  the  f^aces  where  the  morlufic  matter 
enters  are  genct^ly  those  where  it  first  makes  its  ap< 
pearance }  and  as  coition  is  the  most  usual  way  of  con- 
tracting it,  so  the  first  symptoms  commonly  appear  on 
or  near  the  pudenda. 

The  patient's  own  account  will,  for  the  most  part, 
help  us  to  distinguish  the  disease  :  but  there  are  some- 
times cases  wherein  we  cannot  avail  ourselves  of  this 
information,  and  where,'  instead  of  confessing,  the  par* 
ties  shall  conceal  all  circumstances  j  whue,  on  the 
other  hand,  there  are  now  and  then  people  to  he  met 
with,  who  persuade  themselves  that  symptoms  are  ve- 
nereal, which  in  reality  are  owing  to  sane  other  cause : 
and  therefore  it  is  of  the  utmost  importance  to  iaform 
ourselves  diorou^l^  of  the  nature  of  Uioso  symptoms 
and  appearances  which  may  he  considered  as  pathogno- 
mic signs  of  lues  venerea.  ^ 

In  the  first  place,  when  we  find  that  the  local  symp- 
toms, such  as-  chancres,  buboes,  phymosis,  and  the  like, 
do  not  ^ve  way  to  the  usual  methods ;  or  when  these  . 
complaints,  after  having  been  cured,  break  out  again 
without  a  fresh  infection  }  we  may  jnstly  suspect  that 
the  virus  has  entered  the  whole  mass  of  fluids  :  but  if 
at  the  same  time  ulcers  break  out  in  the  throat,  and 
the  fiice  is  deformed  by  callous  tubercles,  covered  with 
a  brown  or  yellow  scab,  we  may  be  assured  that  the 
case  is  now  become  a  confirmed  lues,  which  will  require 
a  mercurial  course. 

When  eruptions  of  the  fiirfuraceoiu  and  superficial 
kind  are  venereal,  they  are  not  attended  with  itching  j 
and  the  scale  being  picked  off,  the  skin  appears  of  a 
reddish  brown,  or  rather  copper  colour,  underneath ; 
whereas  leprous  eruptions  are  itchy,  throw  off  a  greater 
quantity  of  scales,  and  rise  in  greater  blotches,  espe- 
cially about  ttie  joints  of  the  knees  and  elbows.  Vene- 
real tubercles  or  pustules  are  easily  distinguished  from 
carbuncles  of  the  face,  by  not  occupying  tlie  cheeks  or 
the  nose,  nor  as  having  a  purulent  apex,  but  are  cover- 
ed at  top,  either  ivith  a  dry  branny  scurf  like  the  su- 
perficial eruptions  just  now  mentioned,  or  else  with  a  ' 
hard  dry  scab  of  a  tawney  yellow  hue ;  they  particular- 
ly break  out  among  the  hair  or  near  to  it,  on  the  fore- 
head or  on  the  temples. 

Venereal  ulcers  affecting  the  mouth  arc  distinguish- 
able from  those  which  are  scorbutic,  in  the  following 
manner:  i>  Venereal  ulcers  first  affect  the  tonsils,  fau- 
ces 
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CCS  aod  UTuU ;  then  llie  gtuds,  but  Uieae  very  rarely  : 
on  tbe  contrary*  scorbutic  ulccn  ftSect  the  gums  first 
'  of  all}  then  tlie  faucca,  tonsibi,  and  uvula,  a*  Vene- 
real ulcers  freftuently  spread  to  the  nose }  scorbutic 
ones  almost  never.  3.  Venereal  ulcers  are  callous  in 
the  edges}  scorbutic  ones  are  not  no.  4.  Venereal 
ulcers  are  ciixumscribed,  and*  for  the  most  part,  are 
circular,  at  least  tlicy  are  confined  to  certain  places} 
Gcorbutic  ones  are  of  a  more  regular  form,  spread 
wider,  aod  fi-cqucntly  aOect  the  wbole  mouth.  5.  Ve- 
nci-cai  ulcers  are-  for  the  most  part  hollow,  and  general- 
ly covered  at  bottom  with  a  white  or  ycUuw  slough } 
but  scorbutic  ones  are  more  apt  to  ^row  up  into  loose 
fungi.  6.  Venereal  ulcers  are  red  m  their  circumfe- 
rence, but  scorbutic  ones  are  always  livid.  7.  Vene^ 
real  ulcers  frequently  rot  the  subjacent  bones,  the  scor- 
butic ones  seldom  or  never.  S.  And  lastly,  Venereal 
ulcers  are  generally  combined  with  other  aymptomi 
which  arc  known  to  he  venereal }  scorbutic  ones  with 
the  distinguisliing  signs  of  the  scurvy,  such  as  difficult 
breathing,  Ustlessncss,  swelling  of  the  legs,  rotten  gums, 
&c. 

Another  strong  sign  of  the  conGrmed  lues  is  often  af- 
forded from  certain  deep-seated  nocturnal  pains,  parti- 
cularly of  the  shins,  arms,  and  headt  As  for  any  su- 
perficial wandering  pains  that  have  no  fixed  scat,  und 
which  afiect  the  membranes  of  the  muscles,  and  liga- 
ments of  the  joints,  they,  for  the  most  part,  will  be 
found  to  belong  to  the  gout  or  rheumatisim,  and  can 
never  be  considered  as  venereal,  unless  accompanied 
with  some  other  evident  signs }  hut  with  regard  to  the 
paios  that  are  deeply-seated,  and  always  fixed  to  the 
name  place,  atid  which  afiect  the  middle  and  more  solid 
part  of  the  ulna,  tibia,  and  hones  of  the  crMiium, 
and  rage  chiefly  and  with  greatest  violence  in  the  fore- 
part of  the  night,  so  that  the  patient  can  get  no  rest 
til]  morning  approaches,  these  may  serve  to  convince 
us  that  the  disease  has  spread  itself  throughout  the 
whole  habit,  whether  they  be  accompanied  with  other 
symptoms  of  the  lues  or  not.    Gummata  in  the  fleshy 

Sarts,  nodes  in  the  periosteum,  ganglia  upon  the  ten- 
ons, tophi  upon  the  ligaments,  exostoses  upon  the 
bones,  and  Jici  at  the  verge  of  the  anus,  are  all  of  them 
signs  of  the  confirmed  lues:  these  br  hard  indolent 
swellings  }  but  as  they  sometimes  arise  independently 
vi  any  venerea!  infection,  and  perhaps  may  proceed 
from  a  stn^hulous  taint,  unless  they  be  accompanied 
or  have  been  preceded  by  some  of  the  more  certain 
and  evident  symptoms  of  the  lues,  we  must  be  cautious 
about  pronouncing  them  venereal.  '  When  these  swell* 
ings  are  not  owing  to  the  siph^litlc  virus,  they  are 
very  seldom  painful,  or  tend  to  inflame  and  suppurate, 
whereas  those  that  are  venereal  usually  do,  and  if  they 
lie  upon  a  bone  generally  bring  on  a  caries. 

These  carious  ulcers  are  most  commonly  m%t  with 
upon  the  ulna,  tibia,  and  bones  of  the  cranium }  and 
when  accompanied  with  nocturnal  pains,  wc  can  never 
hesitate  about  declaring  their  (genuine  nature.  Frequent 
abortions,  or  the  exclusion  of  scabby,  ulcerated,  half- 
rptten,  and  dead  fcntuses,  happening  without  any  mani- 
Ibst  cause  to  disturb  the  foetuii  before  its  time,  or  to  de- 
stroy  it  in  the  womb,  may  be  reckoned  aS  a  sign  that 
at  least  one  of  the  parents  is  infected. 

These  then  are  the  wincipal  and  most  evident  sigiis 
of  the  confirmed  lues.  There  are  others  which  are  more 
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equivocal,  and  which,  unless  we  can  fairly  trace  them 
back  to  some  that  are  more  certain,  cannot  he  held  as 
signs  of  the  venereal  disease :  Such  are,  i.  Obstinate 
innammatioDS  of  the  eyes,  frequently  returning,  with 
great  heat,  itchiiig,  and  ulceration  of  the  eyelids. 
%.  A  singing  and  hissing  noise  in  the  ears,  with  ulcers 
or  caries  in  the  bftaes  of  the  meatus  auditortus.  3.  Ob- 
stinate headachs.  4.  Obstinate  cutaneous  eruptions, 
of  the  itchy  or  leprous  appearance,  not  yielding  to  the 
milder  methods  of  treatment.  5.  Swellings  of  the 
bones }  and,  6.  Wandering  and  obstinate  pains.  None 
of  these  symptoms,  however,  can  be  known  to  be  vene- 
real, exocpt  they  happen  to  cmndde  with  some  one  or 
other  of  the  more  certain  signs. 

It  may,  per))aps,  be  considered  as  a  singularity  in 
this  disease,  that  the  diagnosis  is  often  more  difficult 
in  the  advanced  than  in  ue  early  periods  of  the  dfec- 
tion.  Hiat  is,  irith  those  who  have  been  certainly 
subjected  to  siphylis,  it  is  often  very  difficult  to  say 
whether  certain  symptoms,  remaining  after  the  oidt- 
nary  modea  of  cure  have  been  employed,  be  siphylitic 
or  not.  Vei^  frequently,  as  appears  from  the  sequel, 
nocturnal  pains,  ulcerations,  and  the  like,  remaining 
after  a  long  course  of  mercorr  has  been  employed,  are 
in  no  degree  of  a  venereal  nature,  but  are  in  reality  tu 
be  considered  as  consequences  rather  of  the  remedy 
than  the  disease ;  and  are  accordingly  best  removed 
by  nourishing  diet,  gentle  exercise,  and  tonics.  But  as 
long  as  any  symptoms  of  any  kind  remain,  it  is  often 
impossible  to  convince  some  patients  that  they  are  cured} 
and  it  is  ofVen  impossible  for  a  physician  with  certainty 
to  affinu  that  the  disease  is  altogether  overcome. 

Upon  {be  whole,  w(f  are  first  to  distinguish  and  con- 
sider the  several  symptoms  apart }  and  then,  by  com' 
paring  them  with  each  other,  a  clear  judgment  qiay  he 
formed  upon  the  general  review. 

Prognosis.  Being  thoroughly  convinced  that  the  caSe 
is  venereal.  We  arc  to  consider,  first  of  all,  whether  it 
be  of  a  longer  or  ehortor  date  j  for  the  more  recent  it 
is,  it  will,  eateris paribus^  be  less  difficult  to  remove. 
Rut  there  are  otiier  circumstances  which  will  assist  us 
in  forming  a  proMostio  as  to  the  event.  As, 

S.  The  age  of  the  patient.  This  disorder  is  more 
dangerous  to  infants  and  old  people,  than  to  such  as 
are  in  the  flower  and  vigour  of  life,  in  whoA  some 
part  of  the  vims  may  be  expelled  by  exercise,  or  may 
be  subdoed  in  some  degree  by  the  strength  of  the  con- 
stitntioo* 

a.  The  sex.  Tboogh  women  are  for  the  most  part 
weaker  than  men,  and^therefete  diould  seem  less  able 
to  resist  the  force  of  any  disease,  yet  experience  shows 
that  this  is  easier  borne  by  them  than  by  nfen  }  per- 
haps owing  to  the  menstrual  and  other  uterine  dis- 
chains,  by  which  a  gbod  portion  bf  the  vims  may  be 
earned  off  immediately  irom  the  parts  where  it  was 
fint  apidied }  for  it  is  observable,  that  whenever  these 
dischaigeB  are  ohstmcted,  or  cease  by  the  ordinary 
course  of  natbre,  all  the  symptoms  of  this  disease  grow 
worse. 

3.  The  habit  of  body.  Fersons  who  have  acrid 
juices  will  be  liable  to  snflfer  more  from  the  venereal 
pmson  than  such  as  have  their  blood  in  a  milder  state } 
hence,  when  peo^  of  a  aeorhntic  or  scraphnloos  ha- 
bit contract  Tenmal  disorders,  the  symptoms  are  al- 
ways jcmaricaUy  violeitt,  and  difficult  to  cure.  And 
3H  fH 
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for  llie  same  reasons,  tlie  confirmed  lues  is  much  more 
to  be  dreaded  in  a  person  already  incHncd  to  an  asthma, 
plitliistH,  drop!)y,  gout,  or  any  other  chronic  distem- 
per, than  in  one  of  a  soand  and  healthy  constitaUon. 
For  as  the  original  disease  is  increased  by  tlie  acces- 
sion of  the  venereal  poison,  so  the  laes  is  aggravated 
by  being  joined  to  an  old  disorder.'  The  more  Aame- 
rous  the  symptoms,  and  the  more  they  affect  the  bones, 
the  more  diiucult  the  cure.  Of  all  combinations  the 
union  of  sipliylis  with  scrophula  is  perhaps  the  most 
(lifHcult  to  overcome :  but  if  the  acrimony  should  seize 
on  the  nobler  internal  ^rts,  such  as  the  brain,  the  lungs 
or  the  liver,  then  the  disease  becomes  incurable,  and  the 
patient  will  either  go  off  suddenly  in, an  apoplecUc  fit, 
or  sink  undei  a  consumption. 

Cure,  VicTving  this  disease  as  defending  on  a  pe- 
culiar contagious  matter  introduced  into  the  system, 
afiA  multiplied  there,  it  is  possible  to  conceive  that  a 
cure  may  he  obtained  on  one  of  three  pnnciples  ;  ei- 
ther by  the  evacuation  of  the  matter  from  the  system, 
by  the  destruction  of  its  activity,  or  by  counteracting 
its  influence  in  the  system.  It  is  not  impossible  that 
articles  exist  in  nature  capable  of  removing  this  com- 
plaint on  each  of  these  grounds  :  but  we  may  ven- 
ture at  least  to  assert,  that  few  such  are  yet  discover- 
ed. Notwithstanding  numbers  of  pretended  infalli- 
ble remedies  for  si^ylis,  mercury  is  perhaps  the  only 
article  on  which  dependence  is  placed  among  European 
practitioners}  and  with  regard  to^its  mode  of  opera- 
tion, all  the  three  different  opinions  pointed  out  have 
been  adopted  and  supported .  by.  differeqt  theoriBt8.r— 
But  although  many  inBepipns  argumeqts  have  been 
employed  in  sup^rt  of  each,  we.  are,  upon  the  whole, 
inclined  to  diink  it  more  jwobidile  that  mercury  operates 
by  destroying  the  activity  of  the  venereal  virus,  than 
|faat  it  has  effect  either  by  evacuating  it,  or  by  ex- 
citing a  state  of  action  by  which  its  influence  is  coun- 
teracted. Some  practitioners  have  affirmed,  that  the 
disease  may  he  totally  extirpated  without  the  use  of 
mercury  }  but,  excepting  in  slight  cases,  it  appears  from 
the  most  accurate  observations,  that  this  grand  speci- 
fic is  indispeiisible  }  whether  it  be  introduced  through 
the  pores. of  the  skin,  ^  in  the  form  of  ointments,  plas- 
ters, washes,  && }  or  nven  by  the  mouth,  disguised 
in  the  different  diapes  pills,  troches,  powdeiis,  or 
lations. 

Formerly  it  was  held  lu  a  rule,  that  a  salivatitjn 
ought  to  be  raised,,  and  a  grea;t  discbarge  excited.  Bat 
this  is  now'  found  to  be  unnecessary :  for  as  mercury 
probably  acts  by  some  specific  power  in  subduing  and 
correcting  the  vcuereal  virus,  all  that  is  required  is  to 
throw  in  a  sufficient  quantity  of  the  medicine  for  tbia 
purpose :  and  if  it  can  be  diverted  from  the  salivary 
glands  80  much  the  better,  since  the  inconyentcnces 
attending  a  spitting  are  such  as  we, should,  always  wi^h 
to  avoid. 

Mercury,  when  combined  with  any  saline  substance, 
has  its  hctivity  prodigiously  increased }  hence  the  great 
•variety  of  chemical  preparations  which,  have  been  con- 
trived to  unite  it  with  different  acids. 

Corrosive  sublimate,  or  the  murias  hydrar^ri  corro- 
•ivus,  is  one  of  the  most  active  of  all  the  mercurial  pre- 
parations, insomuch  as  to  become  a  poi-son  even  in  very 
small  doses.  It  tbezefore  cannot  safety  be  given  in  snb- 
sUnce  ;  but  qaust  be  dissolved  in  order  to  render  it  ca- 


pable of  a  more  minute  diviwon.    M'e  mfty  see,  by  sipb^ 
lotting  into  Wiseman,  that  this  u  an  old  mediciiie,^"  w '  j 
thoi^  seldom  given  by  regolar  petitioners.   How  it 
came  to  be  introduced  into  so  remote  a  part  of  tbe  world 

as  Siberia,  is  not  easily  found  out  j  but  Or  Clerc,  aU7 
tbor  of  tbe  Htstoire  NaturtlU  de  rHomme  Maladtf  as- 
sures us,  that  the  sublimate  solation  haa  been  in  use 
there  time  out  of  mind. 

It  appears  to  have  been  totally  forgotten  in  other 
places,  until  of  late  years,  when  Baron  Van  Swieten 
brou^t  it  into  vogue  ;  so  that  at  one  period,  if  we  may 
credit  Br  Locker,  they  used  no  other  mercurial  prepa- 
ration at  Vienna.  The  number  of  patients  cured  by 
this  remedy  alone  in  the  hospital  of  St  Mark,  which  is 
under  the  care  of  this  gentleman,  from  1754  to  1761 
inclusive,  being  4880. 

He  method  of  preparing  th6  solutiop  is,  to  dissolve 
as  much  sublimate  m  any  kind  of  ardent,  spirit  (at  Vien- 
na they  use  only  com  Inwidy)  as  will  give  half  a  gnun 
to  an  ounce  of  solution.  The  dose  to  a  grown  per- 
son is  one  spoonful  mixed  with  a  pint  of  any  light  pti- 
san or  barley  water,  and  this  is  to  be  taken  morning 
and  evening;  the  patients  should  keep  principally  in  .a 
warm  chamber,  and  lie  in  bed  to  sweat  after  taking  the 
medicine  ;  their  diet  should  be  light  ^  and  they  ought  ^ 
to  drink  plentifully  throughout  the  day,  of  whey,  pti- 
san, or  barley  water.  If  the  solution  does  not  keep 
the  belly  open,  a  mild  purge  must  be  given  fran  time 
to  time ;  for  Locker  observes,  that  those  whom  it 
purges  two  or  three  times  a-day,  get  well  sooner  than 
those  whom  it  does  not  purge :  he  also  says,  that  it 
Teiy  seldom  affects  the  montt,  but  that  it  prmnotes 
the  urinary  and  cutaneous  dischaives.  This  course  is 
not  only  to  be  continued  till  alf  tbe  symptoms  dis- 
appear, but  for  some  weeks  longer.  The  shortest  time 
in  which  Locker  used  to  let  the  patients  out  was  six 
weeks  >  and  they  were  continued  on  a  coarse  of  decoc- 
tion of  the  woods  for  some  weeks  after  they  left  off  the 
solution. 

His  method  has  been  introduced  both  in  Britain 
and  Ireland,  though  by  no  means  to  the  exclusion  of 
others }  but  it  appears,  that  the  solntiw  does  not  tuiio 
out  so  infallible  a  remedy,  either  in  these  kingdoms,  w 
in  France,  as  they  say  it  has  done  in  Germany.  It  was 
seldom  if  ever  found  to  perform  a  radicid  cure,  and  the 
frequent  nse  of  it  proved  in  many  cases  highly  prejudi- 
cial. .  It  has  therefore  been  succeeded  in  practice,  even 
at  Vienna,  by  mercury  exhibited  in  other  fmnns  j  and, 
among  these,  by.  a  remedy  first  recommended  by  Dr 
Flenck,  and  since  improved  by  Dr  Saunders  \  con- 
sisting of  mercury  united  with  mucilage  of  gum  arabic, 
which  is  said  to  render  its  exhibition  perfectly  mild 
and  safe.  For  ^rticulars,  we  refer  to  I)r  Saunders^s 
treatise.  . 

But  a  late  French  writer,  supposed  to  be  Dr  Petit,, 
in  a  small  book,  entitled,  A  paraUel  of  the  different  me- 
thods of  treating  the  venereai  </u«a«r,  insists,  that  there 
is  neither  certainty  nor  safety  in  any  other  method  than 
the  repeated  fricti<ms  with  mercurial  ointment. 

If,  therefore,  it  is  determined  to  have  recourse  to 

.  the  mereurial  frictions,  the  patient  ni^  with  advan- 
tage be  preyed  by  going  into  the  warm  hath  some 

.  days  successively  }  having  been  previously  blooded  if  of 
a  pledioric  habit,  and  taking  a  dose  or  .two  of  so9ie 

.  proper  cathartic. 
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tt,  Tbe  patient  being  fitted  with  the  necessary  ap]«ntiu 
&    of  flannels,  is  then  to  enter  on  tbe  course. 

If  he  be  of  a  robost  habit  and  Id  tbe  prime  of  Ufe, 
we  a»y  begin  with  two  drama  of  tbe  ungaentum  hy- 
A^rfffri  firtiusy  (Ph.  Lond.)  which  is  to  be  nibbed 
in  about  the  ankles  by  an  assistant  whose  hands  are 
coVMvd  with  bladders:  then  ha%'iag  intermitted  a  daj, 
we  taxf  expend  two  drams  more  of  the  ointment,  and 
rest  Sax  two  days ;  after  which,  if  no  soreness  of  the 
ntoath  comes  on,  use  onljr  one  dram  j  and  at  every 
siibsequent  friction  ascend  till  tbe  ointment  shall  reach 
the  trunk  of  the  body }  after  which  the  rubbings  are 
to  be  begun  at  the  wrists,  and  from  thence  gradually 
«xtBnded  to  the  shoulders.  In  order  to  ^vent  the 
nercuiy  from  laying  too  much  hold  of  the  mouth,  it 
must  he  diverted  to  the  skin,  by  keeping  the  patient 
in  a  constant  perspiration  from  the  warmth  of  the  room, 
and  by  drinking  plentifully  of  barley-water,  whey,  or 
.ptisan ;  but  if,  neverlheless,  the  mercury  should  tend 
-to  raise  a  spitting,  then,  firom  time  to  time,  we  are 
either  to  give  some  gentle  cathartic,  or  order  tbe  pa- 
tient into  a  vapour  or  warm  bath ;  and  thus  we  are 
to  go  on,  rubbing  in  a  dram  of  the  ointment  every  se- 
cond, third,  or  fourth  night,  according;  as  it  may  fae 
.  found  to  opmte  }  and  on  the  intermediate  days  either 
prngiap  or  bathing,  mlesa  we  should  choose  to  let  the 
saltTBtion  come  on ;  which,  however,  it  is  nmch  bet- 
ter to  nvoid,  as  we  shall  thus  be  idde  to  throw  in  a 
Uiwer  ^nantity  of  nwicnry. 

It  is  impossible  to  ascertun  the  quantity  of  mercuxr 
that  may  be  neoesazy  to  he  mUied  in,  as  this  will 
vmry  4wcording  to  circnmstances :  hot  we  are  always  to 
continue  tbe  frictions,  for  a  fortnight  at  least,  after  all 
symptoms  of  the  disease  shall  have  totally  disappeared} 
and  when  we  have  done  with  the  mercury,  warm  bath- 
ing, and  sudorific  decoctions  of  tbe  woods,  are  to  he 
continoed  for  some  time  longer. 

This  is  a  general  sketch  of  the  methods  of  treatment 
for  the  confirmed  Iocs  j  but  for  a  OMUpIete  history  of 
the  disease,  and  for  ample  directions  in  cvot  situation, 
we  refer  to  Astruc,  and  his  ahridger  Dr  Chapman.— 

•  We  have  to  add,  however,  that  a  method  of  curing 
this  disease  by  mercurial  fumigation  has  been  lately  le- 

.  commended  in  France,  but  it4weiiu  not  to  meet  with 
gnat  eooounigemeiit.  One  of  the  most  recent  proposals 
fiur  the  cure  <h  the  venereal  disease  is  that  of  Mr  Clare, 

■  aad  eoosists  in  rubbing  a  small  quantity  of  mercury 

.  under  the  form  of  the  suomuruu  h^drargyn,  or  calomel 
as  it  is  commonly  ciUled,  on  the  inside  of  tbe  cheek  ; 
by  which  means  it  has  been  supposed  that  we  will  not 
only  avoid  tbe  iuumveniences  of  unction,  but  also  the 
purgative  effects  that  are  often  produced  by  tbb  medi- 
cine when  taken  into  the  stomach.  But  after  all,  the 
introduction  of  mercury  under  the  form  of  unction,  as 
recommended  by  tbe  latest  and  best  writers  in  Britain 
ott  the  venereal  disease,  Dr  Swediaer,  Mr  Hontcr, 
nod  others,  is  still  very  geoarally  preferred  to  any  noode 
that  has  y^  been  proposed. 

Where,  after  a  long  trial  of  mercnry,  distressing 
^■ptoms  still  lemain,  particulariy  obstinate  iiloera- 
tioH  and  severe  pains,  benefit  has  often  been  derived 
fjtni  the  use  of  opium :  but  there  is  little  reason  to 
believe,  as  has  been  held  by  some,  that  of  itself  it  af- 

-ferds  an  in&lUUe  cure  of  this  disease  >  at  least  we  are 
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inclined  to  think,  that  all  the  facts  hitherto  brought  in  Scorbutus, 
support  of  the  core  of  sipbylis  by  opium  are  at  the  ut- 
most very  doubtftd. 

The  same  observation  may  perhaps  be  made  with  re- 
gard to  another  remedy  which  has  of  late  beea  highly 
extolled  in  sipbylis,  viz.  the  nitric  acid.  This  article 
seems  to  have  been  first  introduced  both  against  auc- 
tions of  the  liver  aod  venereal  complaints  by  Dr  Scott 
of  Bombay.  It  has  since  been  hidily  extolled  by  "Dt 
Beddoes  and  other  writers  in  Britam.  And  there  are 
many  well  authenticated  cases  on  record  in  which  it  haife 
produced  a  cure.  But  it  is  very  rardy  prefer^le  to 
mercury;  and  it  is  chiefly  useful  when,  from  some  pecu- 
liarity of  conttitution,  mercury  cannot  be  exhibited. 

In  obstinate  ulcerations,  remaining  probably  after  tbe 
venereal  virus  has  been  overcome,  and  resibting  the  use 
of  mercunr,  a  complete  cure  has  in  many  instances  been 
obtained  from  the  use  of  die  root  of  the  mezereon,  the 
duphne  mezereum  of  Linnceus.  Tliis  article  has  been 
chiefly  employed  under  the  form  of  decoction  ;  and  it 
now  appears  that  it  is  tbe  basis  of  an  article  at  one  time 
highly  celebrated  in  venereal  complaints,  under  tlie 
title  of  Lislfon  diet  drink.  But,  upon  the  whole,  these 
sequelie  of  this  disease  are  perhaps  more  readily  over- 
come by  country  air,  gentle  exercise,  and  nourishing 
diet,  particularly  a  milk  diet,  than  by  the  use  of  any 
medicine  whatever.  It  must  indeed  be  idlowed,  tbkt 
for  combating  different  seqnebe,  various  practices  ac- 
commodated to  the  nature  of  these  will  on  particular 
occasicms  he  requisite.  But  into  the  consideration  of 
these  we  cannot  here  propose  to  enter. 


GiKus  LXXXVI.  SCOKBimJS. 
Scuarr. 

Scwbutus,  iSiwv.  gra.  591,  Lin.  223.  Vog,  31-8. 
&^.l2^.  Boerk.  1148.  Soffm.  111. 369.  Junck. 
01.  Lind  on  the  Scurvy.  HtUma  de  Sc(wfanto. 
AoifQw  de  Kbrbis  Navi^ntiani. 

Deteriptnn.  The  fint  indication  of  the  scorbutic  dia- 
thesis is  generally  a  change  of  colour  in  the  fiwe,  frooa 
the  natural  and  healthy  look  to  a  pale  and  bloated  com- 
.  ]dexion,  with  a  listlessness,  and  aversion  from  every  sort 
of  exercise ;  the  goms  soon  after  become  itchy,  swell, 
and  an  apt  to  bleed  on  tbe  slightest  touch  ;  the  breath 
grows  offensive ;  and  the  gums,  swelling  daily  more 
and  more,  turn  livid,  and  at  len^  become  extremely 
fungous  and  putrid,  as  being  cooUnually  in  contact  with 
the  external  air }  which  in  every  case  favours  the  putre- 
faction of  substances  disposed  to  mn  into  that  state,  and 
is  indeed  in  some  respects  alis<dutely  reqnisite  for  the 
production  of  actual  putridity. 

The  symptoms  of  the  scurvy,  like  those  of  every 
other  disease,  are  somewhat  different  in  different  sub- 
jects, according  to  tbe  varions  circumstances  of  consti- 
tution i  and  tbey  do  not  alvrays  mceed  in  tbe  same 
regular  course  in  every  patient.  But  what  is  very  t«- 
mukable  in  this  disuse,  notwithstanding  the  various 
and  immense  load  of  distress  under  vdiicfa  (he  patients 
labour,  there  is  no  sickness  at  the  stomach,  the  appe- 
tite keeps  up,  and  the  senses  remain  entire  almost  to 
the  very  last :  when  lying^  at  rest,  scorbutic  patients 
make  no  complaints,  and  feel  little  distress  or  pain;  bat 
3  H  2  the 
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Impede  the  RHHnent  they  attempt  to  nM  or  stir  tbenuelTes,  then 
pan.    the  bnatbrag  becomes  difficnlt,  nitb  a  kind  of  straitnesa 
f       or  catching,  and  great  oppression,  and  sometimes  they 
have  been  known  to  fall  into  a  syncope.   This  catch- 
ing of  the  breath  upon  motion,  with  the  toss  of  strength, 
dejection  of  spirit,  and  rotten  gums,  are  held  as  the  es- 
sential or  distinguishing  symptoms  of  the  disease.  The 
akin  is  generally  dry,  except  in  the  very  last  stage, 
when  the  patients  become  exceedingly  subject  to  faint- 
inga,  and  tben  it  gnnvs  clammy  and  moist:  in  soma 
it  has  an  anserine  appearance :  but  marh  ofken^r  it  ia 
smooth  and  shining  i  and,  when  examined,  is  found 
to  he  spread  over  ^vith  spots,  not  rising  above  the  sur- 
face, of  a  reddish,  bluish,  livid  or  purple  colour,  with 
a  sort  of  yellow  rim  romid  them.   At  first  these  spott 
are  for  the  most  part  small,  but  in  time  Uiej  increase 
to  large  hlotches.   The  legs  and  thighs  are  the  places 
where  they  are  priacipally  seen :  more  rarely  on  the 
bead  and  iace.     Many  have  a  swelling  of  the  legs, 
which  is  harder,  and  retains  the  impression  of  the  fin- 
ger longer  than  the  common  dropsical  or  tmly  ocde- 
matous  swellings.    The  slightest  wounds  and  bruises, 
in  scorbutic  habits,   degenerate  into   foul  and  unto- 
ward ulcers  ;  and  the  appearance  of  these  ulcers  is 
so  singular  and  uniform,  that  they  are  easily  distin- 
guished from  all  others.     Scorbutic  ulcers  afford  no 
good  digestion,  but  give  out  a  thin  and  fetid  ichor 
mixed  with  blood,  which  at  length  has  the  appear- 
ance of  coagulated  gore  lying  caked  on  the  surface 
of  the  sore,  not  to  be  separated  or  wiped  off  without 
some  difficiUty.    Hie  flesh  underneath  these  sloughs 
feels  to  the  probe  soft  and  spongy,  and  is  very  putrid. 
Neither  detergents  nor  escharotics  are  here  of  any 
service  ;  for  though  such  sloughs  be  with  great  pains 
taken  away,  they  are  found  again  at  the  next  dressing, 
where  the  same  sanguineous  putrid  appearance  always 
presents  itself.    Their  edges  are  generally  of  a  livid  co- 
.  lour,  and  puffed  op  with  excrescences  of  proud  flesh  ari- 
sing from  below  the  skin.    As  the  violence  of  the  dis- 
ease increases,  the  ulcers  shoot  out  a&oft  bloody  fun|;us, 
which  of^en  rises  in  a  nighf  s  time  to  a  monstrous  size } 
and  although  destroyed.!^  cauteries,  actual  or  potential, 
or  cut  away  with  Uie  knife,  is  found  at  next  dressing  as 
large  as  ever.    It  is  a  considerable  time,  however,  be- 
fore these  ulcers,  bad  as  they  are,  come  to  affect  the 
hones  mtli  rottenDess.   These  appearances  will  always 
serve  to  assure  us  that  an  nicer  u  scorbutic  $  and  should 
put  OS  on  our  guard  with  respect  to  the  ^ving  mer- 
curials, which  are  very  generally  pernicious  in  these 
rases. 

Scorbutic  people,  as  the  disease  advances,  are  seldom 
free  from  pains  j  though  they  have  not  the  same  seat 
in  all,  and  often  in  the  same  person  shift  their  place. 
Some  Complain  of  universal  pain  in  all  their  bones  j'but 
most  violent  in  the  limbs,  and  especially  the  joints :  -the 
most  frequent  seat  of  their  pain,  however,  is  some  part 
of  tlie  breasts  Hie  pains,  of  this  disease  seem  to  arise 
from  the  distraction  of  the  sensible  fibres  by  the  extrava- 
sated  blood  being  forced  into  tha  interstices  of  Uie  peri- 
ostcura.and  of  the  tendinous  aad  ligamentous  parts  ; 
whose  texture  being  so  firm,  Uie  fibres  are  liable  tobigber 
dpgrees  of  tensidu,  and.  consequently  of  pain. 

The  states  of  the  bowels  are  various  :  in  some  there 
js  an  i^iiiate  costiyeo^  }  in  odwrs  a  tendency  to  a 
fiux,  with  extremely  fetid  stools :  the  urioe  is  also  rank 


and  fetid,  generally  high  Coloured ;  and,  when  tt  has  Seorintaa. 
stood  fiir  some  hours,  throws  up  an  oily  scum  on.  the  sur-  ^    V   ■ ' 
face.  The  pulse  is  variable ;  but  most  cnmncmly  slower 
and  more  feeble  than  in  the  time  of  perfect  health.  A 

stiffness  in  the  tRndons,  and  weakness  in  the  joints  of 
the  knees,  appear  early  in  the  disease }  but  as  it  grows 
more  inveterate,  the  patients  generally  lose  the  use  of 
their  limbs  altogether  j  having  a  contraction  of  the  flexor 
tendons  in  the  bam,  with  a  swelling  and  pain  in  the 
joint  of  the  knee.  Some  have  their  legs  monstrously 
swelled,  and  covered  over  with  livid  spots  or  eccby- 
moses others  have  had  tumours  there  \  some,  tfaongfa  . 
without  swelling,  have  the  calves  of  the  legs  and  the 
flesh  of  the  thi^  quite  indurated.  As  persons  far  gone 
m  the  scurvy  are  apt  to  feint,  and  even  expire,  on  be- 
ing moved  and  brought  ont  into  iht  fresh  air,  the  ut« 
most  care  and  circumspection  are  requisite  when  it  is 
necessary  to  stir  or  remove  them. 

Scorbutic  patients  are  at  all  times,  hot  more  especi- 
ally as  the  disease  advances,  extremely  subject  to  pro- 
fuse bleedings  from  different  parts  of  the  body  \  as  mHn 
the  nose,  gums,  intestines,  lungs,  &c.  and  likewise 
from  their  ulcers,  which  generally  bleed  plentifully  if 
the  fungus  be  cut  away.  It  is  not  easy  to  conceive  a 
more  dismal  and  diversified  scene  ofmisery  than  what  is 
beheld  in  the  third  and  last  stage  of  this  distemper ;  it 
being  then  that  the  anomalous  and  more  extraordinary 
symptoms  appear,  such  as  the  bursting  out  of  old  wounds, 
and  the  dissi^ution  of  old  fractures  that  have  been  long 
united. 

Causes.  The  term  scany  has  been  indiscriminately 
applied,  even  by  physicians,  to  almost  all  the  different 
kinds  of  cutaneous  foulness ;  owing  to  WHne  writers  of 
the  last  century,  who  comprehended  such  a  variety  of 
symptoms  under  this  denomination,  that  there  are  few 
chronic  distempers  which  may  not  be  90  called,  accord- 
ing to  their  scheme  :  but  the  disease  here  meant  is  the 
true  putrid  scurvy,  so  often  fatal  to  seamen,  that  with 
many  it  has  got  the  name  of  sea-senrvy,  though  it  be  a 
disease  frequently  occurring  on  shore,  as  was  experien* 
ced  by  the  British  garrisons  of  Boston,  Minorca,  and 
many  other  places.  Indeed  no  disease  is  peihaps  more 
frequent  'or  more  destructive  to  people  pent  op  in  gar> 
risons  without  sufficient  supplies  of  Sound  animal  food 
and  fresh  vegetahks.  It  is  sometimes  known  to  be  en- 
demic in  certain  countries,  where  the  naCore  of  the 
soil,  the  general  state  of  die  atmosphere,  and  the 
mon  coarse  of  diet,  all  fMrnihtue  in  producing  that  sin- 
gular species  of  corruption  in  the  mass  of  blood  which 
constitutes  the  scorbutic  diathesis  ;  for  the  aj^arances, 
on  dissecting  scorbutic  subjects,  sufficiently  show  that 
the  scurvy  may,  with  great  propriety,  be  termed  a  dis- 
ease of  the  blood. 

Dr  Lind  has,  in  a  postscript  to  the  third  edition  of 
his  treatise  on  the  scurvy,  given  the  result  of  his 
observations  drawn  from  the  dissection  of  a  consider- 
able numbt'rofvictinu  to  this  fatal  malady  }  from  which 
it  appears  that  the  true,  scorbutic  stale,  in  an  idvUiccd 
stage  of  the  distemper,  consists  in  numerous  uffouws 
of  blood  into  the  celldlar  mtdrstices  of  ndrt  pttts  of 
the  body,  superficial  as  well  as  internal;  partienlwrly 
the  gums  and  the  legs ;  the  texture  of  the'  former 
being  almost  entirely  cellulsr,  and  the  generally  de^ 
pendent  state  of  the  latter,  rendering  these  parts  of 
all  others  in  the  whole  body,  the  most  apt"  to  receive 
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tt>  snd  retain  tti'e  stagnant  blood*  vrlien  iu  erasis  cornea  to 
s>    be  destmjred '  and  when  it  losea  thut  glutinous  quality 
witich,  during  bealtliT  hinders  it  (tori  escaping  through 
the  pores  in  the  eoata  of  the  blood-vessels  or  through  ex- 
hahint  extremities.' 

A  dropsicaj  indiapoattion,  eapecially  in  the  le^  and. 
breasti  waa  frequently^  but  not  always,  observed  in  the 
sabjecta  that  vere  openeil,  and  (he  pericardium  waa 
sometimea  found  diatended  with  water :  the  water  thns 
collected  tnu  often  so  sharp  as  to  shrivel  the  hands  of 
the  diaseetoT ;  and  in  some  instaoceB,  where  the  akin 
hsppeaed  to  b6  broken,  it  irritated  and  featered  the 
wound. 

The  fleabr  fibreii  were  Ibond  so  extremely  lax  and 
tender,  and  the  bellies  of  the  mtwcles  in  the  legs  and 
thighs  so  stnfied  with  the  effused  stagnating  btood, 
that  it  was  always  difficult,  and  sometimes  impossible, 
to  raise  or  separate  one  muscle  from  another.  He  aaya 
chat  the  quaDtitjr  of  this  effused  blood  was  amazing ; 
in  some  bodies  it  seemed  that  almost  a  fourth  part  of 
the  whole  maaa  bad  escaped  from  the  veitsets and  it 
often  lay  in  large  concretions  on  the  periostenm,  and 
in  some  Tevf  instances  under  this  memb^ne  immediate- 
ly 6n  the  bone.  Notwithstanding  this  dissolved  and 
orpravcd  State  of  the  external  fleshy  porta,  the  brain 
dwayu  aippeared  perfectly  8oaod,and  the  viscerB  of  the 
i^domen,  m  well  as  those  of  the  thorax,  were  in 
^  l^neral  fomiil  quite  vncorrapted.  There  were  spots 
indeed,  fnm  extravasated  hlood,  observed  on  the  mesen- 
tery, intestines,  atomach,  and  omentum  i  but  theao  spots 
were  firm,  and  free  from  any  mortified  taint ;  and, more 
than  once,  an  eiTaaion  of  Meod,  as  'su-ge  as  a  handV 
iMreadth,  haa  been  seen  on  the  suHVuie  of  the  stomach ; 
and  what  was  remarkable,  that  very  soliject  waa  not 
known  while  living  to  have  made  any  oomplaint  of. 
aicknesa,  pitin,  or  ether  Asorder, '  in  either  stomach  or 
bowels* 

These  cirtmnistMiolH  and  appeanmces,  with  nmny 
otboro  thai  nre  not  b^  ennneraled,  all  prove  to  a  die- 
roonstmtlon  a  patmoent,  or  at  least  a  highly  dlipr«v«d 
Msle  of  the  bkwd :  and  yst  Dr  Lhid  tOu*  m  sttiall 
pttnM  to  tMttbat  'rite  idea  of  the  Murvy's  fmceeding 
fram  animal -potVfefaetion ;  a  notion  whiieb,  necording 
to  him,  **'may,  iind  hath  mittled  physicians  to  pro- 
pose nnd  ndmufMCev  remedies  for  it  attogedier  inefec- 
tual.»» 

He  ^90,  in  the  pr^fcoe  to  bis  third  edition,  talks  of 
the  mischief  done  by  an  attachment  to  delusive  theo- 
ries. He  says,  **  it  is  not  probable  that  a  remedy  for 
the  scttrVy  Tt^l  cTtr  b«  diseovered  from  a  )>wconce!v6d 
hypotfaem,  or  by  speculative  men  in  the  doset,  who  hare 
never  seen  the  disetue,  or  who  ba^e  seen  at  most  only  a 
-few  cues  of  it  £*^-and  adds,  **thnt  tboogb  a  few  putial 
fw!Uaftdabil«rtratimM>iMiy,4«i»a'little, tatter  ivMiliopes 
of  greatefe-  snoetssy  yet  more'  enhn^  «sp«iMoe  umst 
ercr  ervince  >thejMtoey  of  faUr>^UfVfr  asMillloB»iuilhe 
bMlling^art.** 

Bir  Mm  ^riit^,  bowewr,  <t»'of  a  '««ty  4ifleT«nt 
Ofhilon.  '  'He  **  is  p^rettaded,-  acftef  tosg-  refteetloo,  Mid 
-'the  t^pporttintties  he'bas  bad'  of  «Mrtei«itfg  with  those 
wbo'tomoch  mgaeity  hftd  jiftided  no- small  ex'perience 
-■(n  iMMlcil  *^1Hftiee,  -thai  Aipoi>«n  examination  of  the 
several  articles  which  have  cither  been  of  oM  fipfVevtd, 
'  orbnve  of  InCe  btfen  ittl»odo«tfd-tftto^he  navy,  it  will 
dpyenv'-th*C  dibu^'«hese  «feeww  «Ay  vnry  I«  Arn 
a 


and  in  mode  of  operatia^,  yet  they  all  some  way  con-  Scorlnttst. 
tribute  towards  preventing  putrefaction}  whether  of  ^''''-J 
the  air  in  the  closer  parts  of  a  ship,  of  the  meats,  of 
the  water,  of  the  clothes  and  bedding,  or  of  the  body 
itself." 

What  Dr  Liod  has  above  advanced  is  the  more  re- 
markable, as,  in  the  two  former  editions  of  bis  book* 
he  embraced  the  bvpothesis  of  animal  putrefaction  bet- 
ing the  cause  of  tlie  scurvy  ;  and  if  tb^  effusions  of 
blood,  from  a  destruction  of  its  drasis  and  the  dissolved 
state  of  the  muscular  fibres,  together  with  the  rotten 
condition  of  the  mouth  and  gums,  do  not  betray  pM- 
tnscency,  it  is  hud  to  say  what  does,  or  what  otlier 
nanM  we  shall  bestow  on  -this  peculiar  species  of  de^a- 
vation  which  constitutes  the  scurvy. 

The  blood,  no  doubt,  derives  its.  healthy  properties 
and  maintains  tbem,  from  the  due  supplies  of  wholesome 
food  i  while  tbe  insoluble,  aaperfloous,  effete,  and  acrid 
parts,  are  carried  off  by  the  several  discharges  of  stool, 
urine,  and  perspiration, 

Our  senses  of  taste  and  smell  are  sufficient  to  inform 
us  when  our  food  is  in  a  state  of  soundness  and  sweet- 
ness, and  consequently  whcdesome  (  but  it  is  from  cber 
mistry  that  we  must  iMm  the  |auH^deo.on  whidi  these 
qualities  chiefly  depend. 

Experiments  ^  rarioos  kinds,  hnvo  pmvcdt  tbat  tba 
soundness  of  animal  and  tegetaUe  snbstaBcca  dopenda 
very  much,  if  not  entirety,  ra  tbe  pKeenee      their ' 
aenal  ^nciple.    Bottenncss  is  never  observed  to  tdi;e 
place  withont  an  emtssion  of  fixed  air  from  the  patrefy-  , 
ing  substance  :  and  even  when  pntre&ctioQ  has  made  a 
consiiterable  progress,  if  aerial  acid  can  be  tranfcrred, 
-in  sufficient  quantity,  firom  seme  odier  substance  in  » 
state  <tf  efferveaeeace  ot  fermentation,  into  the  putrid 
body,  the  oiensive  smell  of  this  will  be  destroyed.   Jf  ' 
it  be  a  bit  of  rotten  flesh  with  which  the  expenment  ie  ■ 
made»  the  Annneae  eC-atS'fifaiee  wiU<  be  ibniid  in  seme  - 

-  measure  matored^ 

The  experiments  of  Dr  Hales^  at  well  as  many«> 
'  eAers  made  since  his  time,  show  that  an  aerial  prin- 
<«iple  is  greatly  connected  inth,  and  pwticidarly  dnu-  - 
dwt  in»  tin  gehrtinons  parts  of  anioKal  bodies,  and  in 
the  anieilm  or  brina  of  veg^ebles.   Bnt  these  are 
<  the  parts  of  our  food  which  are  roost,  pertuivdarly  nn- 
Iritive  j  and  Dr  Cidlen,  whose  o|Hnioa  en  this  as  ea  - 

-  every  other  medical  subject  mnet  be  aUewed  of  the 

-  greatest  we^bt,  aflivms,  in  ibia  Lectures  on  the  Mate- 
ria Jdedica,  that  the  substances  on  which  we  &ed  are 
nutritions  ool^  in  proportion  to  the  quantities  of  oil 

■  and  sugar,  whidi  they  respectively  contain.  This  ml 
-and  eogar  are  blended  togetberjn  Uie  ^atinous  pert 

-  of  ournntmal  food,  and  in  the  qweilaguens  aad  tari^ 
'■aeeonfr'part  df  esculent  vegetables }  and,  triule  thus 
-•■ntinwtely  49«idHned,  are  not  pcreeivable  by  oor.ta$)£, 

tim^h  very  ca^aUeoC  being  developed,  and  rendered 
-^distbct  by  tho  power  of  the  dwestive  orgens}  for  in 
'-cnasequence  of  dw  chaises  .psaoiKed  daring  diyrioPt  ■ 
^«he  oily -end  the  seBcfaazHe  mftter  beceme  .manifest  to 
enr'Senses,  as  we  miiy-aee  and -taste  in  the  milk  iof 
4mimais, -w4ieb  is  chiefly  chyle  a  little  adwnoed  in  its  - 
>  >^n>»gress'  toward  -aangnitioatlon  ;  the  oil.  is  ohsetved  to 
separate  sponteneoasly,  and  fram  which  e  qui^ntity  of 
•  actual  Si^v  may  the>«hluned  Jby :a  .xery  simple  pro- 
'  eess. 

Thus  much  being  .fiiiiinisedjj  m  ,«an  now  readily 

coinpiebeiul  ■ 
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InpuU  -Comprelieiid  hotr  the  Wood  may  come  to  lose  those 
gmei.    qualities  of  smoothneM,  mililneBSf  and  tcuadty  nbicfa 
*   *  ^   **are  natural  to  it.    For  if,  in  tbc  first  place,  the  fluids, 

-  ^nd  organs  sobserrient  to  digestioo,  sbould  be  so  -br 

■  distempered  or  debilitated  tbut  the  natiitions  parts  of 
-tbe  food  cannot  be  properly  developed,  the  blood  must 
•be  defrauded  of  its  due  supplies ;  which  will  aliio  be  ^ 
case  if  the  aliment  should  not  originklly  contain  enough 
of  oily  and  saccharine  matter,  or  sbould  be  so  circum- 
stanced, from  being  dried  or  salted,  as  to  hinder  the 
ready  extrieatitin  of  the  nutritious  parts  j  or,  lastly,  if 
■the  natural  discbarges  shonld  be  interrupted  or  suapend- 
>d,'So  that  the  supemuoos,  acrid,  and  effete  fluids  are  re- 
-tained  in  the  geuanl  mass }  in  all  these  instances  the 
blood  most  of  nec^ty  run  into  ^nportioiiate  degrees  ^ 
•dcpnvatioD. 

And  hence  we  may  ilndetstnd  ha#  it  hmt  possibly 

'iiappen,'  Uiat  when  persons  are  greatly  weMwned  by 

•some  preceding  disonler,  and  at  the  sane  tane  debarred 
the  use  of  proper  bodily  exercise^-  the  scorbutic  diathesis 

•shoold  take-  pkce,  -even  though  thry  enjoy  the  adran- 
tages  of  pure  air  and  wbdesome  diet.  But  these  are 
Sfmtary  cases;  and  very  rarely  seen for  whenever  the 

•ecurvy  seizes  numbers,  and  can  be  considered  as  an  epi- 
demic disease,  it  will  be  found  to  depend  on  a  combiaa- 

tion  of  the  major  p«rt,-OT  periiaps  id),  of  the  fbllowing 

'circumstances: 

X.  A  moist  ^mospbere,  and  more  especudly  if  cold 

■be  joined  to  this  moisture.     2.  Too  long  cessation 

-  from  bodily  exercise,  whether  it  be  from  constraint, 
■or  a  lazy  slothful  dtqpositioD.    3.  Dejection  of  mind. 

■  4.  Neglect  of  deanliness,  and  want  of  sufficient  dotb- 

•  ing.       Want  of  wbelesoroe  drink,  either  of  pure  wa- 
■  ter  or  iermented  liquors.  And,  6.  Above  all,  the  being 

obliged  to  live  continually  on  salted  meats,  peifaapa  not 
'  well  cured)  without  a  doe  proportion  of  the  vegetables 
■sufficient  to  correct  the  pernicious  tradency  of  the  salt, 
by  supplying  the  bland  oil  and  saccharine  matter  reqni- 
-site  for  the  purposes  of  nutrition. 

Thew  general  principles  respecting  the  canses  and 
nature  of  scurvy,  seem  to  aBbnl  a  better  explanation 
of  the  phenomena  of  the  disease  than  any  conjectures 
respecting  it  that  have  hitherto  been  ]ffoposed*  It 
~  must,  however,  be  allowed,  that  Dr  Lind  is  by  no 

■  means  the  only  writer  who  is  disposed  to  consider  this 
.  disease  as  not  ze&nUe  to  the  condition  of  the  circn- 

lating  fluids.  In  a  late  ingemous  treatise  on  this  nb>  ' 
ject  by  Sir  F.  Mihnan,  he  suenuonsly  oontends,  that  the 

-  primary  morbid  afleetion  in  this  complaint  is  a  debili- 
tated state  of  the  solids  arising  principally  from  want 

-  of  aliment.    But  bis  aiguments  on  this  subject,  as  well 

-  as  those  of  Dr  Lind,  are  very  ably  answered  by  a  stiU 

•  later  writer  on  this  subject,  Dr  Trotter,  who  has  drawn 

•  his  observatiuis  respecting  it  fromvery  exteouveexpe- 
'  rience,  and  who  considers  it  as  clearly  established,  by 

incontrovertible  facts,  that  the  proximate  cause  of 

■  scurvy  depends  on  some  peculiar  state  of  the  Uood.— 
That  this  disease  does  not  depend  oa  a  debUitatcd  stnte 
of  the  sf^ids,  is  demonstratively  ^ved  from  numerous  . 

-  eiues  where  every  possible  de^ee  of  debility  occurs  in 

-  the  soUds  without  the  slightest  agipeannoe  cS  acorvj. 
Dv  Trotter,  in  the  second  editiai  oi  hi*  Obaemtioui 
on  the  Scivvy,  from  the  result  of  &rther  observation 
and  later  discoveries  in  cbenustry,  has  attempted,  with 

-  mask  ifli^nity,  to  prove  that  die  mnhid  cosditum  . 
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of  the  bloodj  whith  takes'  j^itt  ia  senrvy,  ariset  from  seeiMta 
the  abstraction  of  vital  air,  or,  as  it  is  now  generally  '^-y  w 

■  called,  exif^Mef  and  this  opinion,  though  still,  ^er- 

■  haps,  in  some  particulars  requiring  farther  icoufirmatisii, 
is,  it  must  be  allowed,  supported  by  many  fhusible  ar- 

,t  gu  meats. 

Prevention  and  Cure.  The  scurvy  may  be  prevent- 
'  ed,  by  obviating  and  correctinj^  those  circumstances 
in  respect  of  the  non-naturals  which  were  menlioned  as 
contributing  to  the  disease,  and  laid  down  as  causes. 
It  is,  therefore,  a  duty  highly  incumbent  on  officers 
-  commanding  at  sea,  or  iu  garrisons,  to  use  every  pos- 
sible precaution  j  and,  in  the  first  place,  to  correct  the 
ctddoess  and  moisture  of  the  atmoaphere  by  sufficient 
fires :  in  the  next,  to  see  that  tbor  men  bf  lodged  in 
dry,  clean,  and  well  ventilated  births  or  apartmenta : 
thirdly,  to  {ircmiote  cheerfulness,  and  en^u  frequent 
exercise,  .which  aUwe  is  of  infiiuto  use  in  preventing 
the  scurvy:  fimrthly,  to  take  care  that  the  clothing 
be  proper,  and  cleanliness  oS  person  strictly  observed : 
fifthly,  to  supply  them  with  wholesome  drink,  either 
pure  water  or  sound  fermented  liquors ;  and  if  spirits 
be  allowed,  to  have  them  properly  diluted  with  wa- 
ter and  sweetened  with  melasses  or  coarse  sugar :  and 
lastly,  to  order  the  salted  meats  to  be  sparingly  used, 
or  sometimes  entirely  abstained  from )  and  in  their 
place,  let  the  people  live  on  diffiBrent  oompositions  of 
the  dried  v^eteblea }  fresh  meat  and  rctcent  vegetables 
being  introduced  as  ofUn  as  they  can  possibly  be  pro- 
curedt 

A  close  attcntioii  to  these  matters  will,  in  geneml, 
ptevent  the  senrvy  from  making  its  appearance  at  all, 

■  mid  %ill  always  hinder  it  from  spreading  its  bflwaice 
.  far4   But  imen  these  precautions  have  been  n«|;lected, 

or  the  ctronmstances  such  that  they  cannot  be  put  In 
practice,  and  the  disease  has  actiinlly  taken  place, 
our  whole  endeavour  must  be  to  restore  the  blood  to 
its  original  state  of  soundness :  and  happily,  such  is 
the  nature  of  this  disease,  that  if,  a  somciency  of 
new  matter,  of  the  truly  mild  nutritious  sort,  and  par- 
ticularly such  as  abounds  vritb  vital  air,  such  as  re- 
cent vegetables,  or  different  acid  fruits,  can  be  thrown 
into  the  circulf^iim  while  tbe  fleshy  fibres  retain 
any  tolerable  degree  of  firmness,  the  patient  will  re- 
cover }  and  that  in  a  snr^isin^y  short  space  of  time, 
provided  a  pure  air,  o<^ortabie  lodgings,  sofficient 
dothing^  olennlinett,  and  ex«roise»  lenatMur  neoetsaiy 
aid. 

His  heinff  the  case,  the  plan  of  tnatnent  is  to  be 
conducted  Minost  entirely  in  tbe  dietetic  way }  as  the 
change  in  the  mass  of  blood,  whidi  it  is  neoeasary  to 
produce,  must  be  brought  about  by  things  that  can  be 
received  into  the  stomach  by  pints  or  pounds,  and  aot 
by  those  which  are  administned  in  dropa  or  ^^rains, 
drams  or  ounces.  For  here,  as  there  is  no  disorder 
of  the  nervous  system,  we  bave  no  need  of  those 
active  drugs  which  are  indispensably  necessary  in  fe- 
brile or  nervous  diseases ;  tbe  scorbutic  diathesis  be- 
ing quite  oj^osite  to  that  which  tends  to  produce  a 
ftver  or  any  species  of  spasmodic  disorders  j  nay  Dr 
Lind  says,  he  has  repeatedly  fimad,  that  even  the  in- 
fection m  an  hoqteal  lera  is  long  resisted  by  a  acer* 
botic  habit 

It  will  now  natoraUy  oecnr  to  the  reader,  what 
those  alunentary  mbstanoeB  most  be  which  bid  the 
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tu  &)nsi  to  resttfe  tlw  Uood  to  its  beiddiy  tUte ;  ud  he 
*.  needs  scarcely  to  be  told,  that  tfaey  are  of  tbose  kinds 
which  the  stomach  can  bear  with  jdeasuie  though  ta^ 
ken  in  large  quantities,  which  abound  with  jell^  or  niu- 
cilase,  and  which  allow  those  nutritious  parts  to  be 
casiTj  developed }  for  though  the  viscera  in  scorbutic 
patients  may  be  all  perfectly  sound,  yet  we  cannot  ex- 
pect  that  either  the  digestive  fluids  or  organs  should 
possess  the  same  degrees  of  power,  wbicfa  enable  them, 
daring  health,  to  convert  the  crude  dry  fuinacea,  and 
die  hard  salted  flesh  of  animals,  into  nooridiaient.  We 
must  therefore  search  for  the  antiicwbutK  vtrtve  in  the 
tender  sweet  flesh  of  herbivorous  animals  j  in  new 
milk  \  and  in  the  mucilaginous  acid  juices  of  re- 
cent vegetables,  whether  tbey  be  fruits,  leaves,  or 
roots. 

Tbe  sour  juices  of  lemons,  oranges,  and  limes,  have 
ben)  generally  as  antiscorimtics  in  an  eminent  de- 
|pree,  and  tbeir  power  ascribed  to  tiieir  aiud ;  from  an 
idea  that  acids  of  all  kinds  are  the  only  correctors  of 
putrefaction.  But  tbe  general  current  of  practical 
observations  shows,  and  our  experiments  confirm  it, 
that  the  virtue  of  these  juices  depends  on  tbeir  aerial 
principte  ;  accordingly,  while  perfectly  recent  and  in 
tbe  mucilaginous  state,  and  especialfy  if  mixed  with 
wine  and  sugar,  tbe  jnices  of  any  one  of  these  fruits 
will  be  found  a  most  grateful  and  powerful  antiscor* 
butic. 

Dr  land  observing,  "  that  the  lemon  juice,  «dicn 
^ven  by  itself  undiluted,  was  i^,  especially  if  ovejw 
dosed,  to  have  too  vident  an  operation,  by  occasion- 
ing pain  and  uckness  at  tbe  stmmidi,  and  sometimes  a 
vomiting ;  found  it  neceAary  to  add  to  it  wine  and  so- 
gar.  A  pint  of  Madeira  wine,  and  two  onnees  of  su- 
gar, were  put  to  four  ounces  and  a  half  of  juice,  and 
this  quantity  was  found  sufficient  for  weak  patients  to 
nse  in  24  hours :  soch  as  were  very  weak  sipped  a  little 
of  this  frequently  according  as  their  strength  would 
permit ;  others  who  were  stronger  took  about  two  oun- 
ces of  it  every  two  hours  ;  and  when  tbe  patients  grew 
•till  stronger,  they  were  silowed  eight  ounces  of  lenWD 
jnice  in  34  boors." 

While  this  very  pleasant  mixture,  which  is  both  a 
cordial  and  an  antiseptic,  may  be  bad,  it  would  be 
needless  to  think  of  prescribing  any  other ; .  but  wben 
the  fresh  juice  cannot  be  procured,  we  must  have  rer 
course  to  such  other  things  as  may  be  obtained.  But 
the  various  modes  of  combining  and  adauoistering 
these,  so  as  to  render  tbcm  perfectly  agreedile  to  tbe 
stomach,  must  always  be  regulated  by  circumstances, 
aud  therefore- it  will  be  in  vain  to  lay  down  parti- 
cular directions ;  since  all  that  we  have  to  do  is,  to  fix 
en  such  fruits  and  other  fresh  vegetables  as  can  be  most 
conveniently  had  and  taken,  aad  contrive  to  give  them 
in  those  forma,  either  alone  or  boiled  op  with  flesh  meat 
into  soups,  which  will  allow  the  patienta.  to  consnme 
the  greatest  ^antities. 

The  first  promising  alteration  from  such  %  course  is 
nsnally-a  genUe  dian-hoea  \  and  if,  in  a  few.  days,  the 
akin  beeooies  soft  and  moist,  it  is  an  in&lUUe  riga  of 
reeovery ;  especially  if  tbe  patient  gain  strength,  aad 
can  bear  being  atiirad  or  carried  into  tbe  ^n  air  with- 
out &intittg* 

Bat  if  tbe  bell;  should  not  be  loosened  by  dw  nse  of 
di9  &«|h  vegetaUoB,  nor  the  skin  become  wit  and  moist, 
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then  they  most  be  assisted  by  slewed  prunes,  or  a  decoc-  Scorbauii. 
tion  of  tamarinds  with  supertortrtte  of  potash,  in  order  ^  \ 
to  abate  the  costiveness ;  and  fay  drinking  a  little  decoc- 
tion of  the  woods,  and  warm  bathing,  in  ovder  to  relax 
tbe  pores  of  the  skin  j  for  nothing  contributes  more  to 
tbe  recovery  of  scorbutic  patients  than  moderate  sweat* 

\Vith  regard  to  particular  symptoms,  antiseptic 
mouth  waters,  composed  of  a  decoction  of  cinchona  and 
infusion  of  roses,  with  a  solution  of  myrrli,  must  be  used 
occaaioaally,  in  order  to  cleanse  the  mouth,  and  give 
firmness  to  the  spongy  gums.  Swelled  and  indurated 
limbs,  and  stifiened  joints,  must  be  bathed  with  warm 
vinegar,-  and  relaxed  by  tbe  steam  of  warm  water, 
vepeatedly  conveyed  to  tKem,  and  confined  to  tbe  parts 
by  means  of  dose  blankets :  nleers  00  tbe  legs  ttinst 
never  be  treated  with  unctuous  applicatioiu  nor  sharp 
escharotics  j  but  tbe  dressing  dunild  consist  of  lint  or  soft 
rags,  dipt  in  a  strong  decoction  of  cinchona. 

This  disease  at  no  time  requires,  or  indeed  bears 
large  evacuations,  either  by  bleeding  or  purging ;  and 
as  has  been  already  mentioned,  the  bell^  must  only  be 
kept  open  by  tbe  fresb  vegetables  or  tbe  mildest  laxatives. 
Be  we  are  always  to  be  carefol  that  scorbutic  persons, 
after  a  long  i^tinence  from  greens  and  firaits,  be  not 
permitted  to  eat  voraciously  at  first,  leit  they  frU  into  • 
fiital  dysentery. 

All,  however,  that  has  now  been  laid  down  as  ne- 
cessary towards  the  enre,  sn^oaes  the  patiente  to  he 
in  situations  where  t^  can  be  plentifiilly  fiim^od 
with  all  the  requisites }  but  nnhamily  these  things  are 
not  to  be  procured  at  sea,  and  often  deficient  in  gar- 
risons :  in  order  there  fore,  that  a  remedy  for  the  scur- 
vy might  never  be  wanting,  Dr  Macbride  in  the  year 
1761,  first  conceived  the  notion,  that  the  tr^ttswn  of 
maltf  commonly  called  tiwrf,  might  be  snbstituted 
for  the  comomi  airtisctwbvtics }  and  it  was  Mcordtngly 
tried. 

More  than  three  years  elapsed  befom  any  account  - 
arrived  of  the  experiments  having,  been  made  :  at 
length,  ten  histories  of  cases  were  receivedy  ^riiereia 
the  wort  bad  been  tried,  with  very  remarkable  success  (  . 
and  this  being  judged  a  matter  of  greiU  importance  to  > 
the  seafiuin^  part  of  mankind,  tboe  were  immediate*- 
It  commnnioated  to  tbe  public  in pamphlet,  under 
ue  title  ot  Am  ki^oncai  aecwvt  ^  a  mew  nuthod  of 
trwating  tke  tcurvy  atf  seajt 

This  was  in  1767;  but  afler  4hat>  time  a  considet^ 
able  number  of  letters  and  medical  journals,  sufficient 
to  make  up.  a  small  volume,  were  traiismitted  to  Dr 
Macbride,  particolarly  1^  tbe  surgeons  of  his  majesty's 
ships  who  had  been  -  employed  .of  late  years  for  mak- 
ing  discoveries  in  the  southern  hemisphere.  Certain 
it  is,  tbat  in  many  instonces  it  has  succeeded  beyond 
expectatiwi.  In  others  it  has  fiillen  short  1  but  whether 
thM  was  owing  to  the  untoward  Ktuation  of  the  p*. 
lients,  or  inattention  on^the  part  of  the  persons  who 
were  charged  with  the  administratbu  of  the  wort,  not 
preparing  it  properly,  or  not  giving  it  in  snlGaent 
quantity,  or  to  its  owa  want  of  power,  most  bo  coU 
looted  from  tho -cases  and  jonnmls  tbtmselvea. 

During  Captain  Gook*s  third  voyage,  tbe  most  re- 
markable, in  reject  of  tbe  heaHbiness  of  the  crew, 
that  ever  was  performed,  the  wort  is  acknowledged  to 
haxe  been  of  ungiUar  use. . 
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In  ft  letter  wbicli  this  very  celeln^iecl  and  inccew- 
fnl  cLrfnimnavigator  irrote  to  Bir  Jcha  Piingle,  he 
'  ^vraf  an  accotut  of  the  metboils  punned  for  preserv- 
ing the  beiiltli  of  bis  people  }  and  uliich  were  pro- 
ductive of  sach  happy  effects,  that  he  wrfonDed  m 
Tovage.  of  three  years  aod  1 8  daya^  tlironfi|b  all  the 
climates  from  52^  north  to  71°  south,  with  the  loss  of 
cme  man  only  by  disease,  and  who  died  of  a  craipU- 
cated  and  lingering  illnest,  vithoot  any  mixture  of 
scurvy.  Two  others  were  unfortunately  drowned,  and 
one  killed  by  a  fall  >  so  that  out  of  the  nhole  number 
118  with  which  be  set  out  from  England,  he  lost  only 
four." 

He  says,  that  much  was  owing  to  the  extraordinary 
attention  of  the  admiralty,  in  causing  such  articles  to 
be  pot  tm  board  as  either  by  experience  or  conjecture 
were  judged  to  tend  most  to  preserve  the  health  of  sear 
men :  and  with  respect  to  the  wort,  he  expresses  hint- 
self  as  follows : 

"  We  had  on  hoard  a  huge  quantity  of  moA,  of 
which  was  made  tweet  trorf,  and  given  (not  oiriy  to 
those  men  who  had  manifest  symptoms  of  the  scurvy, 
hat  to  Mich  also  as  were,  from  circomstances,  judged 

■  to  be  most  Kahle  to  that  disorder)  from  one  or  two  to 
ihree  pints  in  the  day  to  each  man,  or  in  such  propor- 
tien  ms  the  suigeon  thought  necessary,  which  some- 
times amounted  to  three  quarts  in  the  24  hours  :  this 
is  witboal  denbt  ooe  of  the  best  sea  antiscorbotic 

-  medicines  yet  found  out ;  and  if  j^ven  in  time,  will, 
with  proper  attention  to  other  things,  I  am  persuaded, 
.{irevent  the  scurvy  from  making  any  great  progress 
fat  a  considerable  time :  but  I  am  not  altogether  of 
opinion  that  it  will  cure  it,  in  en  advanced  state,  at 
8ea." 

On  this  last  point,  however,  the  captain  and  his 
sniveoo  diflbr;  for  this  gentleman  poatively  asserts, 
ana  his. journal  (ia  Dr  Macl»ide*s  pgesesaion;  canfirmt 
it,  that  the  infusion  of  malt  did  effect  a  cure  in  a  con- 
firmed case,  and  at  sea. 

The  malt  being  thaeonghly  dried,  and  pecked  up 
in  small  casks,  is  carried  to  sea,  where  it  will  keep 
i^oond,  in  every  variety  climate,  for  at  least  two 
years  :  when  wanted  for  use,  it  is  to  be  ground  in  a 
hioA  mill,  and  the  infusion  prepared  from  day  to  day, 
fay  pouring  three  Pleasures  of  boiling  water  on  oue 
of  the  ground  inalt)  the  mlztnre  being  well  mashed, 
is  left  to  infuse  for  10  or  za  hours,  and  the  clear  in- 
^fosion  ihcs  strained  oil  The  patients  are  to  drink  it 
sn  sach  qouitities  as  may  he  deemed  necessary,  from 
-one'  to  tinee  qnacts  in  the  coarse  of  the  24  houn :  a 
■paaada  is  ^so  to  be  made  of  it,  by  adding  biBcont, 
and  cnrrants  orraudna ;  aad  this  palatable  niess  is  tised 
by  way  of  Mdid  food.  This  eonrse  of  diet,  like  that 
of  tbe  recent  vegetables,  generally  keeps  the  bowels 
B)dS«iently  open  }  but  in  cases  where  costiveness  never- 
theless iHr«vails,  gentle  laxatives  must  be  intaposed 
from  time  to  time,  together  with  ^a^ioretics,  and  tbe 
topical  assistants,  fomentations  and  gargles,  aa  in  the 
common  way  of  management. 

Captain  Cook  was  also  provided  with  a  large  stock 
of  sour  krout  /  (cabbage  leaves  cnt  small,  fermented 
4Uid  sti^ped  in  the  second  stage  of  formentatloa,  and 
aflenvwds  preserved  by  a  due  quantity  of  salt).  A 
•pound  of  'Uus  was  served  to  eadi  man  twice  a-week, 
while  tbey  were  at  sea.   Soar  knot,  sioce  the  trial 


made  of  it  en  board  Captain  Cook^s  ships,  has  been  Scwtrtw. 
extensively  used  by  direction  of  tbe  British  govere- '  \  * 
ment  in  many  other  situiUioos,  where  scorbutus  has 
preTailed  j  and  it  has  been  found  to  be  highly  servlce- 
aUe  both  in  preventiu  ud  in  curing,  die  disease,  it 
was  pirliadariy  fonn^  during  the  late  American  wair, 
to  be  highly  bene6cial  to  the  British  troops  besieged 
ia  Bostiw,  who  w€xe  at  that  time  entirely  fed  on  salt 
provisions  sent  from  En^and,  and  among  whom  true 
scorbutus  was  very  fatal  till  the  soor  kroot  arrived. 
The  scurvy  at  one  period  bndte  out  among  them  with 
very  alarming  appearances }  but  by  the  seasonable  w- 
rival  of  a  quantity  of  sour  krout,  it  was  eflcctually  over- 
come. Care,  lio^rever,  must  be  bestowed,  that  this  ar- 
ticle be  properly  piepared  and  properly  kept.  When 
due  attention  is  paid  to  these  particulars,  it  may  be 
preserved  in  good  condition  for  many  months  j  and  is 
cMuidered  both  by  sailors  and  soldiers  as  a  very  accept- 
able additlmto  theirsalt  provisions.  But  when  served 
'  not  to  them  in  a  putrid  state,  it  is  not  only  hi^y  dis- 
agreeable to  ^  taste,  but  probably  also  permdoos  in 
its  effects* 

Among  other  means  of  preventing  scurvy,  CaptaiB 
Cook  had  also  a  liberal  supply  of  portable  soup: 
of  which  tbe  men  bad  generally  an  ounce,  three 
days  in  the  week,  boUed  up  with  tlieir  pease  j  and 
sometimes  it  was  served  to  tbem  oftener  i  and  when 
they  could  get  fresh  greens,  it  was  boiled  up  with 
them,  and  ssade  buch  an  agreeable  mess,  that  It 
was  the  means  of  making  the  people  ,  eat  a  greater 
quantity  of  greens  than  tliey  would  otherwise  have 
ilcme.  And  wliut  wu  still .  4^  further  advantage, 
they  were  furnished  with  sugar  in  lieu  of  butt^  or 
oil,  which  is  seldom  of  tbe  sweetest  sort  >  so  that 
the  crew  were  undoohtedly  great  gainers  by  the  ex- 
change. 

In  addition,  to  all  these  advanta^  of  being  w 
well  provided  with  every  necessary,  citlier  in  tbe  way 
of  diet  or  medicine,  O^ain  Cook  was  remarkaUy  at- 
tentive to  alt  the  circumstances  reH>ecting  cleanliness, 
exercise,  sufficient  clothing,  provision  of  pure  water, 
and  purification  of  the  air  in  the  closer  parts  of  the 
ship. 

From  the  effect  of  these  different  means,  as  em- 
ployed by  Captain  Cook,  .  there  can  be  little  doubt 
that  they  will  with  due  attention  be  suiKcient  for 
tbe  prevention  and  cure  of  the  disease,  at  least  in 
most  situations :  but  besides  these,  there  aro  also  some 
other  articles  which  may  be  emplt^ed  with  gseat  adp 
vantage. 

Newly  Invwed  ^we  hen'  made  from  a  decoction 
of  the  tops  of  tbe  sjvuce  fir  and  mekuses,  is  an  ex- 
cellent antiseoibutte it  acts  in  the  same  way  that  U>c 

wort  does,  and  will  be  found  of  eqaal  efficacy,  and 
therefore  may  be  substituted.  \W»ere  the  tops  of 
the  spruce  fir  are  not  to  be  bad,  this  beex  may  be 
parcd  from  tbe  essence  of  spruce,  as  it  has  been  call- 
ed, an  article  which  keeps  easily  for  a  great  length  of 
time.  Bnt  in  situations  where  neither  the  one  nor 
the  other  can  be  had,  a  moeX  salutary  mess  may  be  - 
prepared  from  oatmeal,  by  infusing  it  in  water, 
in  a  wooden  vessel,  till  it  forments,  and  begins  tp 
turn  sourish ',  which  ^nerally  happens,  in  mode- 
rately narm  weather,  m  the  space  of  two  days.— 
"He  liquor  ia  then  strained  off  £Rmi  the  ^rwudf, 

and 
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faipeti.   and  bo3ed  ihnfti  to  the  nmnatoKe  of  »  jelly,  iMA  » 
g*»M-  .  to  be  eaten  vitii  mne  and  aagar,  or  mA  botter  and 
'  mnr. 

NotUsg  Is  more  commonly  talked  of  than  a  land 
weurvg,  aa  a  dis^wt  species  m  dlseaae  from  that  which 
bafl  Men  no*  dtiscHbed ;  but  no  writer  has  ^et  ^ven 
a  description  so  clear  as  to  enaUo  as  to  distmgoish  it 
from  the  varions  kinds  of  cntaneoos  fenbiess  and  erap- 
tion,  which  indeed  are  valgarly  termed  tcorlmtie,  bnt 
which  are  akin  to  the  itch  or  leprosy,  and  for  die  most 
part  require  mercurials.  These,  however,  are  rery  dif- 
ferent diseases  from  the  true  scorbutus,  which,  it  is  well 
known,  may  prevail  in  certain  situations  m  land  as 
well  as  at  sea,  and  is  in  no  dejfree  to  be  attributed  to 
sea  air. 
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Elephantiasis,  Sauv,  gen.  joit 

gen.  X28. 
Elephantia  Armlnun,  322. 
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The  best  aeoouiit  of  Ais  disease  ia  that  by  Or  He- 
berden,  ^blisbed  in  the  Srst  voluino  of  the  Medicd 
Transactions.  According  to  him,  frequently  the  first 
symptom  is  a  sadden  eruption  of  tubercles,  or  bumps 
oif  different  siites,  of  a  red  colour,  more  or  less  intense 
(attended  with  great  heat  and  itching)  on  the  body, 
legs,  arms,  and  face  ;  sometime?  in  the  face  and  neck 
alone,  at  other  times  occupying  the  limbs  only  j  the 
patient  is  feverisfa  ;  the  fever  ceasing,  the  tubercles  re- 
main indolent,  and  in  some  degree  scirrhous,  of  a  livid 
or  c^per  ccdoor,  but  sometimes  of  the  natural  colour 
of  Che  skin,  or  at  least  very  little  altered  \  and  afUr 
some  months  they  not  unfirequently  ulcerate,  dtscharg^g 
k  fetid  ichorons  homonr  in  smaU  qoutity,  bnt  never 
kudaUe  pnt. 

The  featines  of  Ae'  &ee  sifelt  and  enlar^  greatly} 
the  pnC  above  the  eyebrows  aeemrf  iwBated  ;  the  hair 
of  tM  eyebrows  falls  off,  as  does  the  haiif  of  the  beard  ; 
bnt  Dr  Heberdeft  has  never  seen  anty  one  whose  hair 
fajto  net  l«maitfed  on  his  head.  The  o/te  fiasi  are  swell- 
ed and  scabrous  ;  the  libstrils  patiilons,  and  sometimes 
affected  with  ulcers,  which,  corroding  the  cartilage  and 
9^fufn  nasij  occasion  the  nose  to  hll.  The  lips  are  tn- 
md ;  the  voice  is  hoarse ;  which  ^mptom  has  been  ob- 
served itheH  no  idcers  have  appeared  in  the  throat,  al- 
tbou)^  sometimes  both  the  tluoat  and  gums  a^  ulce- 
rated. The  ear^  parUeolariythe  lobes,  are  thickened, 
inf  ocenjpied  l^'  tnheftfes.  nails  grow  scabrous 

and  ngose,  npearing  Mniethuig  Kke  ue  roagh  bark 
efa-tree;  and  the  fittemper  advan»i^,  corrodes  Uw 
pirts'  gradnatty  «iih  a  dry  sordid  sciab  or  gangrenont 
Aloer ;  BO  that  the  fingers  and  tees  rot  ami  separaM 
jmM  after  joint.  In  some  patients  the  legs  seem  rather 
posts  than  legs,  being  no  longer  of  the  nMural  shapfr, 
brt  tiwelled  to  an  enormous  sne,  and  indurated,  not 
vSeMing  to'  the  pr^ore  of  the-  Bngers ;  and  the  super- 
ficies is  covered  with  very  thin  scales,  of  a  dull  wintisft 
cfifonr,  seemiAgly  much  finer,  bnt  not  so  white  as  those 
observed  in  the  lepra  Ortgeorum,  The  whole  limb  is 
ovwspi^ad  with  tuberclea,  interspersed  with  deep  lis- 
som ;  sometimes  the  limb  is  covmd  mfli  a  Aick  moist 
acabby  crast,  and  not  nnfreqnentljr  the  tubercles  nice- 
k»te.   In  othen  the  tegs  are  Anacufted,  muA  sometiaMS 

Vot,  Xm.  Part  n. 


CINE. 

ulcerated  ;  at  other  times  affected  with  tubercles  with-  Elephsnti- 
out  ulceration.  The  muscular  flesh  between  the  thttfttb  «>>■■ 
and  forefinger  is  generally  extenuated.  '"    « '  '  ^ 

The  whole  skid,  paiticulariy  that  of  the  hce,  has  a  ' 
nmariubly  ahning  imtBraace,  as  if  it  was  varnished 
or  finely  pdisbed.  Tiie  sensaUon  in  the  parts  affected 
is  very  obtuse,  or  totally  abfdisbed ;  so  that  pinchuig, 
or  ponctnring  tbe  part,  ^vet  little  or  no  meanness 
and  in  some  patients,  tlra  motion  of  tbe  fingers  and  toes 
is  quite  destroyed.  The  breath  is  very  dnehsive  ;  tbe 
poise  in  pneral  weak  and  slow. 

The  disease  often  attacks  the  patient  in  a  different 
nmnner  from  that  above  described,  beginning  almost  in- 
sensibly }  a  few  indolent  tuberdes  applearing  on  varions 
parti  of  the  body  or  limbs,  generally  on  the  legs  or 
•nss,  sometimes  on  the  face,  neck,  m  breast,  and  some- 
times in  the  lobes  of  the  ears,  increasing  hf  veiy  slow 
degrees,  withont  any  disorder,  previons  or  concomitant, 
in  respect  of  pun  or  oneasiness. 

To  distinguish,  tbe  distenmer  from  its  manner  of  at- 
tacking tbe  patient,  Dr  Heberilen  stj^  the  first  by 
Jbuim  and  Ae  other  Vr  eongeation.  That  hj  flnxion 
is  oftoi  tbe  attendant  of  a  crapula,  or  surfi^t  from  {^ws 
foods ;  whereby,  perlnps,  the  latent  seeds  of  the  disor- 
der yet  dormant  in  tbe  mass  of  blood  are  excited  ;  and 
proMbly  from  freqoent  observations  of  this  kind  (the 
last  meal  being  always  blamed),  it  is,  that,  according 
to  tbe  received  opinion,  either  fish,  (the  tunny,  macka- 
rel,  and  shell-fish,  in  particular),  melons,  cucnnibers, 
yonng  garden-beans,  or  mulberries,  eaten  at  the  same 
meal  with  bntter,  cheese,  or  any  preparation  of  milk, 
are  supposed  to  prodoce  the  distonper,  and  are  accord- 
inriy  relipously  avoided. 

Violent  commotions  of  the  mind,  as  anger,  fear,  and 
grtef,  have  more  than  once  been  observed  to  have  given 
rise  to  tbe  disord« :  and  more  frequently,  in  the  female 
sex,  a  sodden  suppression  of  an  accostomed  evacuation, 
by  bathing  the  legs  and  feet  in  cold  water  at  an  impro- 
per season. 

Tbe  disorder  by  fluxion  is  what  is  tbe  of^nest  endea- 
voured to  be  remedied  by  timely  ^plication ;  that  by 
congestion,  not  being  so  conspicuous,  is  generally  either 
neglected  or  attempted  to  be  concealed,  nntil  perhaps 
it  be  too  late  to  be  cured,  at  least  unless  the  patients 
would  submit  to  a  longer  coune  of  medicine  and  stricter 
regimen  of  £ct  than  they  are  commonly  inclined  to 
do. 

Several  incident  disorders  byfluxion  have  been  known 
to  yield  to  an  antiphlogistic  method,  as  bleeding,  re- 
frigerant salts  in  uw  saline  draughts,  and  a  solution 
of  ciystds  of  tartar  in  water,  for  common  drink,  (by 
this  means  MBdeavooring  to  preeiintate  part  of  the  pec- 
cant matter,  perh^  too  gross  to  pass  Uie  pores  by  tbe 
kidneys') ;  and  when  on^  tibe  fiSver  is  overcome,  cin- 
chona combined  with  sassafras,  is  the  remedy  princi- 
pally to  be  relied  on.  The  only  topical  medicine  pre- 
scribed by  Dr  Heberden,  was  an  attenuating  embroca- 
tion of  bnndy  and  alkaline  spirit.  By  tbe  same  method 
some  confirmed' cases  have  beeii  palliated.  But,  except- 
ing in  one  patient,  Dr  Heberden  never  saw  or  heard  of 
a  confirmed  elephantiasis  radically  cnred.  He  adds, 
however,  that  he  never  met  irith  another  patient  pos- 
sessed of  prudence  and  peraevcnoee  enough  ,  to  prose- 
cute the  cure  as  be  ongfat. 
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The  Lbpbost, 

Lepra,  Saav,  gen.  303.   Lin,  262.   Sag,  129. 
Lepra  Greeconmiy  Vog.  ^20, 

This  distemper  is  but  little  kDown  to  pbysiclatu  is 
the  western  parta  of  Europe.  Wallia  tells  us,  that  it 
first  begins  with  red  pimples,  or  pustules,  brenking  out 
in  various  parts  of  the  body.  Sometimes -tbey  appear 
single ;  sometimes  a  great  number  arise  togetMr,  espe- 
cially on  the  arms  and  legs ;  as  the  disease  increases, 
fresh  pimples  appear,  which,  joining  the  former,  make 
•a  sort  of  clusters }  all  which  enlarge  their  benders,  and 
Bprend  in  an  orbicular  form.  The  superficies  of  these 
pustules  are  roagh,  whitish,  and  scalj ;  when  tfaey  are 
■cmtched  the  scales  fiUI  1^  nnon.wluch  a  thin  ichor 
oozes  out,  v^ch  soon  dries  and  hardens  into  a  scaly 
crust.  These  clusters  of  pustules  are  at  first  small  and 
6w }  perhaps  only  three  or  four  in  an  arm  or  leg,  and 
of  the  size  of  a  stiver  penny.  But  if  the  disease  be  suf- 
fered to  go  on,  they  become  more  numerous,  and  the' 
clusters  increase  to  the  size  of  a  crown-piece,  but  not 
exactly  round.  Afterwards  the  affection  increases  to 
such  a  degree,  that  the  whole  bod^  is  covered  with  a  le- 
prous scurf.  The  cure  of  this  distemper  is  verjc  much 
the  same  with  that  of  the  Elephantiasis.  Here,  how- 
ever, recourse  is  frequently  had  to  aotimooial  and  m^ 
burial  medicines,  continued  for  a  considerable  length  of 
time.  In  conjunction  with  these,  warm  hathtnf^  par^ 
ticularW  the  vapour  bath,  has  often  been  empl^rcd 
with  advantage. 

Although  what  can  strictly  he' calted  lepra- ia  now, 
at  least,  a  very  rare  disease  in  this  country,  yet  to  tins 
general  head  may  be  referred  a  varie^  of  cntaneoos 
affections  which  are  here  very  common,  and  which 
in  many  instances  prove  very  obstinate.  These  appear 
under  a  variety  of  different  forms :  sometimes  under 
that  of  red  pustules  :  sometimes  of  white  scurfs  j  some- 
times of  ulcerations;  and  not  unfireqnently  a  transi- 
tioo  takes  place  from  one  form  to  another,  so  that 
they  cannot  be  divided  into  different  genera  from  the 
external  appearance.  These  affections  will  of^n  yield 
to  the  remedies  already  mentioned  \  but  where  anti- 
moniab  and  mercurials  cither  fail,  or  from  different 
circumstances  are  considered  as  unadviseable,  a  cure 
may  sometimes  be  effected  by  others.  Li  parti«nilar 
cases,  purwn^  nuoeral  waters,  the  decoction  of  cindio- 
na,  the,  infusion  of  the  oenantbe  crecata,  and  variona 
o^rs,  have  been  employed  with  snccaa.  Difierokt 
external  applications  also  have  sometimes  been  em* 
ployed  with  advantage.  An  article  used  in  this  way, 
known  under  the  name  of  Gowland's  lotion,  with 
the  con^KKtition  which  we  are .  unacquainted,  has 
been  much  celebrated,  and  has  been  Said  to  be  employ- 
ed with  great  success,  particularfy  against  eroptiony  onr 
the  fiwe  and  nose. 

Gehus  LXXXTX.  FBAMBOESIA. 
The  Yaws: 
Framboesia,  Sbiio.  gen.  125.   Sag*  laj-- 

Demr^tim,   Th^  description  which  is  glvai  of  thif 


disCempar  1^  the  anenymooi  aathor  of  a  paper  lU  tbefidiFni^baedk 
volume  of  the  £dinhur{^  Medical  Essays,  (art.  76.)  dif-^— r^"* 
fen,  in  some  circumstances,  from  one  thatSanvagea  n-  , 
ceifed  from  M.  Viigik,  an  eninent  surveon  of  Mont, 
pelier,  who  .practised  twelve  jrears  in  the  island  of  St 
I)omingo ;  and  therefore  be  distingwnlM  die  Jrambt^ 
sia  into  two  species,  Guineensis  and  Amtricana. 

The  framba$ia  Guineentu  is  said  by  the  first-men- 
titmed  writer  to  be  so.  common  on  the  coast  of  Guinea  ■ 
and  other  parts  of  Africa,  that  it  seldom  fails  to  at- 
tack each  individual  of  both  sexes,  one  time  or  other, 
in  the  course  of  their  lives :  hut  most  commonly  dur- 
ing childhood  or  youth.  It  makes  its  appearance 
in  little  spots  on  the  cuticle,  level  with  the  skiii,  at 
first  no  larger  than  a  pin's  head,  which -increase  daily, 
and  become  protuberant  like  pimples :  soon  after  the  . 
cuticle  frets  off,  and  then,  instead  of  finding  pus  or 
ichor,  in-  this  small  tumor,  imly  wUte  sloqahs  m. 
■ordes  appear,  under  which  is  a  small  red  fungus, 
growing  out  of  the  cutis,  incrcssing  gradually  to  very 
different  magnitodes,  some  less  than  the  smallest  wood 
strawberry,  some  a»  big  as  a  raspberry,  and  others  ex- 
ceeding in  size  even  the  largest  mulberries which  her^  . 
ries  they- very  much  reseiid)le,  beibe  knobbed  as  these 
are.^^  These  protuberances,  whiu  give  the  name  to 
the  disease,  appear,  on  all  parts  of  the  body  :  hut  the 

Ctest  numbers,  and  the  largest  sized,  are  generally 
d  in  the  groins,  and  about  th^pudepda  or  anus,  in 
the  armpits,  and  on  the  face ;  tvbeii  the  yaws  are  very 
large,  they  are  few  in  nurnb^ ;  and  when  remarkably 
nomennis,  they  are  less  in  size.  Hie  patients,. in  aU 
other  respects,  enjpy  good  health,  do  not  lose  ^heir  ap- 
petite, and  seem  to  have  liule  other  nnessinesa  ^^aa 
what  the  'sores  occasion.      *  '  ■  .  '  , 

M.  Virgile  describes  the  species -.of  yaws  U>at  » 
oonunon  amMig  the  negroes  of  St  Domingo,  hnd 
which  Sauvagea  has  termed  J^wmAtcfto  AmericanOf  as  . 
he^ning  from  an  ulcer  that  breaks  oqt  indiscriminate* 
ly  in  diflerent  parts  of  the  body,  though  most  common- 
ly on  the  legs ;  at  first  supeificial,  and  not  difierent 
from  a  common  ulcer  in  any  ether  circumstance  saving 
its  not  healing  by  the  usual  applicatipna;  sooner  or  ■ 
later,  numerous  fungous  excrescences  Weak  out  on  the 
surface  of  the  body,  as  before  described,  like  little  ber^ 
ries,  moist,  wi^i  a  reddish  mocu^  •  Besides  these,  the 
soles  of  the  feet  and  palms  of 'the  hands  becomi  raw, 
the  skin  freUing  off,  so  as  to  leave  the  muscles  base^ 
these  eKDoriatipns  an  sonntimes  nwitt  with  idiqr  and  . 
■ometimefl  'dzy,  but  alfreys  painful,  and  consequenUy 
very  distressing.  T%ey  are,  mentioned- also  by  the  au- 
thor of  the  article  in  the  Medical  Essays ;  and  both 
he  and  M.  Virgile  observe,  .that  there  is  always  one 
excrest^nce,  or  yaw,  of  an  uncommon  size,  wnicfa  is 
longer  in  falling  off  than  the  others,  and  which  is  con- 
sidered as  the  tmuter-yaw,  and  so  termed.  An  ingeni- 
ous inaugural  dissertation  on  the  subject  of  the  yaws  ■  . 
was  lately  published  at  Edinburgh  by  Dr  Jonathan 
Anderson  Ludford,  now  physician  in  Jamaica.  The 
author  of  that  dissertation  considers  Dr  Cullen  as  im- 
properiy  referring  fiandxEsia  to  the  chus  of  cachexiis., 
He  thinks  that  this  disease  ought  rather  to^  he  refemd. 
to  the  exanthemata  j  for,  like  the  smallpox,  be  tells  us,  . 
it  has  its  -  accessim,  height,  and  dediae.  It  b^ins 
with  some, degree  of  fever  either  more  or  l$ss  violent} 
it  may  be  ^opkg^ted  hy  iaoculatim  j  and  k  atUdcs^ 
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tti-  tlie  same  individaal  on]f  once  in  t]w  coorae  of  a  life- 
ct.  time,  those  who  recover  from  the  disefts*  being  never 
"^Jifterwards  affected  with  it.  These  particutara  re- 
specting framboesia  are  rested  not  merely  oa  the  au- 
tborttj  Br  Lndford,  but  are  sapporte<t  also  by  tbe 
testimony  of  Dr  WilUam  Wright,  a  ^yucian  of  di- 
stinguisbed  embence,  wlio,  while  he  resided  in  Janwi- 
ea,  l|ad»  in  the  cmirse  of  extensive  practice,  many  op- 
pntunities  of  obaerving  this  disease,  uid  to  whom  Dr 
Xndfiird  acknow)ed|eo  great  obligations  for  having 
commotticated  tb  him  many  uupwtant  facts  respect- 
ingit. 

l>r  Xfldford  considers  die  yaws  as  being  in  every 
instance  Uie  consequence  of  contagion,  and  as  depend- 
ing on  a  matter  tut  generis.  He  supposes  no  peculiar 
-  predispontion  from  diet,  colour,  or  other  circumstan- 
ces, as  being  in  any  de^e  necessary.  He  views 
the  disease  as  diiefly  arismg  from  contact'  with  the 
mattM*,  'in  colueqnence  of  sleeping  in  the  same  bed, 
mshing  ip  the  same  vessel  with  tbe  infected,  or  the 
Uke*  In  -short,  tbe  yaws  may  be  communicated  by 
ffiy  kmd  of  contact )  nay,  it  is  even  believed  that  flies 
■  r«mn  OMtvey  the  infection,  when,  after  having  gorged 
themselves  with  tbe  virulent  matter  by  sndLii^  the  vl- 
«cn  of  those  who  aare  diseased,  they  make  pm^res  in 
tbe  skin  v£  nick  as  are  sowid,  and  thus  inoculate 
Iben; }  k  cooseqnenoe  of  iriiich  the  disuder  will  soon, 

^^^fnonV.  The  yaws  sre  not  dugerous,  if  the  cure 
tw  skOfuUy  managed  at  a  proper  time  ;  but  if  the  pa- 
taent  bas  beeii  prematurely  salivated,  or  has  taken  any 
qnantity-of  inevcujy,  and  if  his  skin^bas  been  suddenly 
'cleare^  the  on*  inll  be  difficult,  if  no(  imprac- 
ticable. 

.  CvffWk    In  attempting  the  cure  of  this  disease,  tbe 
.  four  fidkming  indications  are  chiefly  to  be  held  in  view : 
ir  To  ra^^  the  strength  of  tbe  patient. 

■  3.  To  pnagNile-«yeiction  1^  the  skin. 

■  3.  To  ooRCct  tbe  vitiated  fluids. 

■  4.  To  lemoue  nd  eonntenifit  the  injoriea  done  eidier 
to .  the  eomtitatiai  in  pmmX,  or  to  particttlar  parts, 

-  by  tM  diseastw- 

y9\(k  the  £i8t  of  these  intentiaBB,  a  Uberal  diet,  con- 
us^g  of  a  oonsideraUe  ^aftntity  animal  food,  witii 
a  conuderable  propMtiov  of  wine,  and  f[entle  exercise, 
are  (0  be  enfJoyed :  but  tbe  cure  is  principally  to 
bceffectcd  bymerenrial  salivation,  after  the  virulent 

■  matter  has  been  completely  thrown  out  .to  tbe  suriaco 
of  the 'body  by  sudorifics.  Tbe  foUowing  are  the  par* 
ticniar  diKctions- given  od>  this  head  by  the  author  of 
dw  article  in  tbe  Medical  Essays.  The  yaws  being  an 
inAiGtiotu  disease,  as  soon-  as  uiey  beg^n  to  appear  on- 
*  own,  Ik  must  be  removed  to  a  house  by  himself ; 
«V  if  it  is.aot  eulain  whether  the  eruption  be  tbe 
yaws  or  not,  shot  him  up.seven  days,  and  look  on  him 
■again,  as  tlie  Jews  were  cemnunded  to  do  with  dmr- 
lepers,  and  in  tlkat  time  yon  maj  in  most  jBases  be  Ger> 
tain. 

As  seon  aa  you  are  xonvinced  diat  it  is.  the  yaws, 
give  a  bdns  of  Aowen  .of  sulphur,  with  eamjdior  wid 
dwrtaca.    Bepeat  this  bolos  every  nif^t  for  a  fortoight 
.  '«r  three  weeks,  or  till  the  yaws  come  to  the  height ; 
tlut  is,  when  tbey  neither  increase  in  size  or  number  : 
throw  your  patient  into  a  gentle  salivatim  witk 
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calomel  given  in  smalt  doscii,  without  fartlier  prepara- 
tion }  five  gi-nins  repeated  once,  twice,  or  thrice  a-day, 
is  sufficient,  as  the  patient  can  bear  it.  If  be  spits  a 
quart  in  24  hours.  It  is  enough.  Generally,  when  tho 
-  salivation  is  at  this  height,  all  the  yaws  are  covered 
with  dry  scaly  cmsts  or  scabs }  which,  if  nummus, 
look  terribly.  These  fall  off  daily  in  small  white  scales  j 
and  in  ten  or  twelve  days  leave  the  skin  smooth  and 
clean.  Tbui  the  calomel  may  be  omitted,  and  the  sa- 
livation permitted  to  go  off  spontaneondy.  A  dram  of 
corrosive  sublimate  dissolved  ui  an  ounce  of  mria-<v 
brandy,  and  the  solution  daubed  On  dw  yaws,  will,  it 
is  said,  in  genNul  dear  the  skin  in  two  uys  time. 

A-her  tbe  salivation,  sweat  tbe  padent  twice  cx  thrice 
in  a  frame  or  cbair  with  spirits  of  wine  s  and  give  an 
alterative  electuary  of  tethiops  and  gum  gnaiac.  H« 
may  likewise  nse  the  decoction  of  gnaiacum  and  sassa- 
fras fermented  with  melasses,  for  his  constant  drink 
while  (he  electuary  is  taking,  and  a  week  or  a  fort- 
night after  the  electuary  is  fini^ed. 

I^e  roaster  yaw  most  be  consumed  an  eighth  or  a 
.tenth  part  of  au  inch  below  the  skin,  with  Mercur.  car^' 
ros.  rub.  et  alum.  ust.  port.  ^qual.  and  digested  with 
C^sfg.  hastLJiav.  Jj.  and  mercur.  corros.  rub.  5j.  and  ci-  ' 
catrized  with  lint  pressed  oat  of  spirits  of  wine,  and 
with  the  sulphate  of  copper. 

After  the  yaws  are  cored,  some  patients  are  afflicted 
with  caibnncles  in  their  ieet ;  whidi  sometimes  render' 
them  incapable  of  walking,  unless  -with  pain.  Ths 
method  of  cure  Is,. by  bathing  and  paring  to  destroy 
the  cuticle,  and  then  proceed  as  in  the  nuster-yaw. 
The  gentle  escharotics  are  to  be  preferred  j  and  sdl 
imaginaUe  care  is  to  be  t^en  to  avoid  the  tendons  and 
periosteum. 

To  children  under  six  or  seven  years  old,  at  the  pro- 
per time  of  salivating,  when  the  yaws  are  come  to 
their  full,  ^wdi,  give  a  grain  or  two  of  calomel  in 
vriiite  sugar,  once  a-day,  once  in  two  days,  or  once  in 
three  days,  so  as  only  to  keep  their  mouths  a  little  sorp 
dll  tbe  yaws  dry,  and,  fidUng  off  in  iriiite  scales,  leave 
tbe  skin  dean.  His  snccceds  alway^  but  require*  a 
'  famgor  time  than  in  adults. 

in  St  Domingo  they  are  salivated  by  unction  ;  but  it 
does  not  anwar  that  success  always  followed  this 
praedce.  It  is  also  tnoal  in  that  isbnd  to  give  the  so- 
lution of  corrosive  sublimate  along  with  a  decoction 
of  sarsaparilla.  Twelve  ounces  of  this  root,  and  12 
pounds  of  the  coarsest  sugar,  macerated  for  1 5  days  in 
1 2  quarts  of  water,  is  mentioned  as  a  specific,  and  said 
to  be  tbe  prescription  of  an  English  fdiyuciaa  j  the  dose 
is  fonr  ounces  every  sixth  hour. 

GevusXC.  Trichoma. 

The  Plica  Polovka^  or  Pim'ted  Hair, 

Trichoma,  Sauv.  gen.  31X.  Sag.  137. 

Plica,  Zifi.  313, 

Flica  sive  lUwpalosis,  fi^,  323* 

Him  ^Samdtt  is  only  met  with  in  Poland  and  Lithn-' 
ania,  and  consists  of  several  Uood*vesseU  running  from  . 
the  bead  into  the  ends  of  the  hairs  j  which  cleave  toge-' 
ther,  and  hang  from -the  bead  H)  broad  fiat  puces,  ge- 
jKrally  about  ao  dl  in  length,  hot  stnaetiaws  tbcy  are  * 
.    3 1  a  *v» 
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InpcU-  five  ot  ax  yuA  long;  one  patieiit  ba»  mm  or  lest  of 
gmw-  these,  up  to  30,  and  oometimeo  30.  Tbey  are  painfiil 
*  K  I-  '  to  the  wearer,  and  odious  to  every  apectator.  At  the 
approach  of  w'mter  an  eruptive  fever  happens  to  many 
in  these  countrieB :  the  eruptioos  principally  infest  the 
head,  and  nfaen  at  the  height  an  ichorous  humoor  flowa 
from  them.  In  this  state  they  are  too  tender  to  admit 
of  being  touched,  and  the  matter  running  down  tba 
bairs.mats  them  together ;  the  sktn  by  degrees,  break- 
ings the  ramificatioos  of  the  capiUnrr  vessels  following 
the  conne  of  the  hair,  or  prohmged  out  of  the  akin, 
are  increased  to  a  vast  length. 

No  method  of  relief  is  yet  known }  for  if  the  dis- 
charge be  checked,  or  the  vessel*  cut  off,  the  conse- 
quence is  an  increase  of  mon  miserable  symptoms,  and 
ia  the  atd  death.  Smncrtus  says,  when  all  the  morbid 
matter  is  thrown  out  the  body  tlie  plic«  fall  spon- 
taneously. He  further  observca,  that  the  only  safe  prac-. 
tice  in  this  case  is,  to  solicit  the  peceut  matter  to  the 
hairs,  to  which  it  naturally  tends ;  and  that  this  is  beat 
answered  by  lotions  of  bearVbreecb.  Some  say  that 
a  decoction  of  the  herb  club-nHWS,  and  its  seeds,  with 
which  the  head  is  to  be  washed,  is  a  specific. 

35C  Gmis  XCI.  ICTEBUS. 

The  Jaondzcs, 

Tetenn,  Lm.  224.  J^og,  306.  Boerh.  918.  Junck, 
90. 

Aorigo,  Smtv.  gen.  306.  132. 
Cad^ia  icterica,  Hoffm,  III.  301. 

I>e»er^ptiim<  The  jaundice  first  shows  itself  by  a  list- 
lesaness  and  want  of  appetite,  the  patient  becomes  dull, 
oppressed,  and  genenity  costive.  These  symptonw 
have  continued  but  a  very  short  time,  when  a  yellow 
colour  begins  to  diSnse  itself  over  the  tunica  a^gimoy 
ot  white  part  of  the  eye,  and  the  nails  of  the  fingers  i 
the  urine  becomes  hi^  coloured,  with  a  yellowish  se- 
diment capable  of  giymg  a  yellow  tinct  to  linen  }  the 
stools  are  whitish  or  gray.  In  some  there  is  a  most 
violent  pain  in  the  epigastric  region,  which  is  coniiider-. 
ahly  increased  after  meals.  Sometimes  the  patient  has 
a  f!on*in"^*  propensity  to  sleep  j  but  in  ethers  there  is 
too  great  watcb&luess }  and  sometimes  the  pain  is  an 
great,  that  tho^  the  patient  be  sleej^  he  cauwt 
compose  himself  to  zest.  The  ^ains  come  by  fits  )  and 
most  women  who  have  bad  the  jaundice  and  bom  chil- 
draa,  agree,  that  they  are  nwce  violeBt  than  labour- 
pams.  As  the  disease  increases,  the  yellow  colour  be- 
comes more  and  more  deep  j  an  itching  is  f«lt  all  over 
Ute  skin  j  and  even  the  intomal  membranes  of  the  vis- 
cera, the  bones,  and  the  brain  itself,  become  tinged,  as 
hath  been  shown  from  dissectiwu,  where  the  bones  have 
been  found  tinged  sometimes  for  years  after  the  jaun- 
dice has  been  cured. 

In  Hke  manner,  all  the  seeretions  arc  affected  with 
the  yellow  colour  of  the  bile,  which  in  this  disease  u 
diffused  throughout  the  whole  mass' of  fluids.  The  am- 
Uva  becomes  yellowish  and  lutter ;  the  urine  exoessively 
€oloui*4f  u>  *  onnner  as  to  Kfigiw  elnuet 
Viack }  nay,  the  hlood  itself  is  sometimes  said  te  ap- 
Mar  nf  a  yellow  coleqr  when  drawn  £mn  a  vein  j  yet 
jQr  Heherdeiiaays,  that  he  never  eav  the  milk  altered 
edom,  even  in  cases  of  very  deep  jaundice.  In 
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pnoeie  time  the  Uepd  begins  to  Mquira  a  tnden^  btanb 
to  disselntiwi  ana'  pntre&ction }  which  is  knowo  ■»* 
the  patienOs  colour  changing  firom  a  deep  ydlow  to  «. 
Mack  or  darit  yellow.  Himorrha^  ensue  from  vari- 
ous parts  of  the  body,  and  the  patients  frequently  die 
of  an  apoplexy}  though  in  some  the  disease  degene- 
rates into  an  incurable  dropsy }  and  there  have  not  been 
wanting  instances  of  some  who  have  died  of  the  dropsy, 
afrer  the  jaundice  itself  had  been  totally  removed. 

Came*,  As  the  jaundice  consists  m  a  diffusion  of 
the  bile  throughout  the  whole  system,  it  thence  fol- 
lows, that  whatever  may  favour  the  diffiision  is  ^Iso  Ui 
be  reckoned  amoog  the  Muses  of  jaundice.  Many  dis- 
putes have  arisen  cmiceming  the  mmux  in  whicp  the 
bile  is  introduced  into  the  blood }  but  it  is  now  general- 
ly agreed  that  it  is  taken  up  by  (be  lymphatics  of  ^ 
gall-bladder  and  hiUary  ducts.  Hence,  a  jwin4iee. 
may  arise  .from  any  Uuug  nhstnirting  the  pessege  ef 
tlw  bile  into  the  duodenum,  m  finom  any  thing  wbick 
alters  the  state  of  the  lymphatics  in  such  a  mnnner  aa 
to  make  them  capable  of  absorbing  the  bile  in  its  na-. 
tural  state.  Hence  the  jaundice  may  arise  from  sqirrfai 
of  the  liver  tnr  other  viscera  pressing  vpon  the  hiliary> 
docts,  and  obstructing  the  passage  of  the  bUe }  froor 
flatus  distending  the  duodenum,  and  jotting  up  the 
mtrance  of  the  ductus  communis  choledochus  into  it  ^ 
from  the  same  orifice  being  fugged  Vf  Iff  viscid  bil^ 
or  other  sordes  ;  but  by  far  tlie  uMSt  frv^nent  cause  of 
jaundice  is  the  formation  of  cakuli,  or.  mate  pnpeily 
hiliaiy  coocreti<ms :  for  altbmgb  they  mre  long  eon- 
8ideredaBheingof  .acakanouenatuze,  yetn«eafle»- 
rate  experimente  have  now  deoonstrnted,  that  they  eon^ 
sist  principally  of  n  sebeeeens  matter  ^  aeciurdio^y,  wbila 
diey  are  so  li^t  as  to  swim  in  water,  they  we  ako 
hipdy  inflammable.  These  are  found  of  almost  all 
aiaes,  from  that  of  a  small  pea  to  that  of  a  walnut,  or 
bigger :  they  are  of  different  colours }  and  sometimes 
appear  as  if  fonwd  in  the  inward  part  by  orystalliza- 
tioo,  but  of  lamellse  on  the  outer  part }  though  some- 
times the  outward  part  is  covned  with  rough  and 
Miiniog  crystals,  while  the  inward  part  is  iameUated. 
These  enter  ioto  the  biliary  ducts,  and  ohstnwt  them, 
causing  a  jann^ce,  with  violent  pain  .for  aome  tinse ; 
and  which  can  be  cured  by  no  means  till  the  coiciiMMai 
ia  either  passed  entirely  throiwh  the  ductus  cMnmonis 
or  returned  into  the  gidl-Uauer.  Scsnetimea,  in  the 
i^inion  tS  many  calefarated  physidans,  the  janadioe  ia 
ocoasiancd  W  spasmodic  constrictiona  of  the  Uliniy; 
ducts ;  hut  this  is  denied  by  others,  and  it  is  not  yet 
ascertained  whether  these  ducts  are  capable  1^  bemg 
afl»cted  by  spasm  or  not,  as  the  exiateaee  of  jnuscoW 
fibres  in  them  has  not  with  oertainty  been  discovered.. 
It  cannot,  however,  be  denied,  that  violent  fits  of  pas- 
sion have  often  produced  jaundice,  sometimes  tempora-'  ' 
ry,  but  frequently  permanent.  This  has  been  by  aome 
deemed  a  sufficient  proof  of  the  spasmodic  contractitm 
of  the  ducts;  but  their  oppments  supposed,  diat  the 
agitation  occasioned  by  the  passion  might  push  fwwaiA 
aome  biliary  concretion  into.a  narrow  part  of  the  duct, 
hy  v^iich  means  a. jaundice  vronid  certainly,  bo  pi«- 
duced,  till  the  cmeretiea  was  either  driven  he^ward 
or  finvrtwd  into  the  duodenum  altogether.  But  even 
suppoatng  the  ducts  thansdvua  to  be  ineapaUe-  of  tfmt 
yet  these  can  be  no  doobt  that  fay  a  spasm  af  the  i»> 
testines  biliary  ctmczetiMi  may  be  retaued  in  the  ducte^ 
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FmpHi-         iodetfd  it  ia  jrltic^iSiy  itheit  the  duct  entering 
ginea.    f^liquely  into  the  iot£9trae  forms  u  it  were  a  species  of 
'  *  "   '  Talve  thst  these  coAcretiona  are  retained. 

In  a  very  relaxt^  state  of  the  bodj  there  is  also  an 
absorption  of  the  bile,  in  the  ^Iknr  few;  and  in- 
deed in  all  putrid  disorders  there  is  a  kind,  of  yellowish 
tinct  0T«  the  skin,  though  mnch  less  than  in  the  true 
jaundice.  Hie  reason  of  this  is,  that  in  these  disor- 
ders there  is  usoally  an  increased  seeretion  of  bile,'oMii> 
Bonly  of  m  diinaer  consistenoe  than  in  a  healthy  state, 
while  the  orifioes  of  Ae  lyinphstics  -are  probably  en- 
hvged,  and  thus  ready  to  absorb  a  fluid  aoniewhat 
thidter  than  what  they  ought  take  up  in  n  healthy 
state  ;  but  these^disorders  are  of  short  duration  in  com- 

Sirison  with  the  real  jaundice,  which  sometimes  lasts 
r  many  jears.  Hiese  afiectidos,  however,  cannot 
with  propriety  in  anr  case  be  eonsidered  as  real  in- 
stances jaundice ;  ror,  to  constitute  that  disease,  bile 
most  not  only  be  present  in  the  blood,  but  wanting  in 
the  alimentary  canal. 

It  is  obsenrable,  that  women  are  more  subject  to 
jaundice  than  men,  wiuth  {wobably  arises  firom  their 
more  sedentary  life }  for  this,  toother  with  some  of 
the  depreaing  passions  of  the  mmd,  is  found  to  pro- 
mote the  accession  of  the  disease,  if  not  absolutely  to 
fooduce  it.  Fregnant  wmnen  also  nra  frequently  at- 
tacked by  the  janndioe,  which  goes  off  after  their  de- 
livery. 

Prognosu.  As  jaundice  may  arise  from  many  dif- 
Csrent  causes,  some  of  which  cannot  be  discovered  du- 
ring the  patient's  life,  the  prognosis  must  on  this  ac- 
count be  very  uncertain.  The  only  cases  which  admit 
ef  a  cure  are  those  depending  upon  biliary  concretions, 
•r  obstructions  of  the  biliary  docts  by  viscid  bile  j  for 
the  concretions  are  seldom  of  such  a  size  that  the  duets 
wilt  not  let  them  paw  tbrougb,  thoog^  frequently  not 
without  -extreme  pain.  Indeed  this  pain,  though  so 
violent,  and  almost  intolerable  to  the  sick  person,  af- 
fords llie  best  ^gnosis  -,  as  the  physician  may  reaidily 
assure  his  patient  that  there  is  great  hope  of  his  being 
relimd  from  it.  The  coming  on  «f  a  gentle  diarrlicea, 
attended  with  bilious  stoob,  tsjgetber  with  the  oessation 
of  pain,  are  signs  of  the  disease  being  cored.  We  are 
not,  however,  always  to  conclude,  because  the  disease 
is  not  attended  with  acute  pain,  that  it  is  therefore  in- 
curable }  for  frequently  the  passage  of  a  concretion 
through  the  biliary  ducts  is  accompanied  only  with  a 
sensation  of  sligbt  uneasioess. 

Cure.  The  gre;at  object  to  be  aimed  at  in  the  cure 
of  jaundice  is  unquestionably  the  removal  of  the  cause 
which  obstructs  the  passage  of  bile  into  Ae  intestines  : 
But  before  this  can  be  accomplished,  practices  are  o^ 
ten  necessary  for  alleviating  urgent  symptoms;  which 
may  he  done  sometimes  by  supplpring  Uie  want  of  biln 
in  die  alimentary  canal,  sometimes  by  affindiug  an 
exit  ibr  Inlums  matter  from  the  geneiml  mass  <tf  Uood, 
but  most  frequently  hj  ehviating  the  tSttU  of  diaton- 
tion  and  tdMtaicltM  te  die  cirountion  in  the  wytHtm  of 
the  liver. 

The  measures  to  he  employed  for  the  removal  of  the 
obstruction  must  depend  vefy  massif  on  the  mtnve  of  the 
obstmcting  cause. 

When  the  jaundice  arises  from  indurated  swellings 
or  scirrhi  sf -the  vascera,  it  is  absdutely  incuiaUe  y  ne> 
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vertbeless,  as  these  oaanot  always  be.  discovered,  the 
ph^cian  ought  to  pjrocced  in  every  case  of  jaundice  as 
if  it  arose  from  calculi.  Tbe  indications  here  arc,  z.  To 
dissolve  tiie  concretions  j  and,  2.  To  prevent  their  for-, 
matimi  a  second  time.   Bat  unhappUy  the  medical  art 
has  not  yet  afforded  a  solvent  fvr  bunry  concretions*-. 
They  cannot  eves  be  dissoLved  when  triod  out  of  the 
body  either  bv  acids  or  alkaliem  or  any  tiniig  hot  n 
mixtnre  of  «1  irf  tnrpentiiK  and  i^irit  of  wine  j  end 
these  substances  are  ^  far  too  irritating  to.be  gtven  in. 
snfficiettt  quantity  to  affect  a  ooncretioii  in  the  bUiary 
dncts.   Boeriieavc  observes,  that  diseases  of  the  Jiver 
are  moch  mwe  difficult  to  cmre  than  ihose  in  any  other 
part  of  the  body  *,  because  of  the  dcSctdty  there  is  in 
getting  at  the  put  affected,  and  the  tedious  and  round* 
about  passage  tbe  blood  has  to  it.   The  juioe  of  com- 
nieo  gnus  has  indeed  been  recommoided  as  A:tpe(i6e 
in  tbe  jaundice,  but  on  np  good  foundation.  Glissoil 
observes,  that  black  cattle  are  subject  to  biliary  con- 
cretions when  fed  with  hay  or  dried  straw  b  winter, 
but  are  cured  by  the  succulent  grass  in  tbe  siviog  i. 
aad  Van  Swieten  tells  a  strange  story  of  a  nan  wm 
oured  himself  of  the  janndioe  ^  living  almost  SBtire-t 
ly  on  grass,  oi  wbim  be  devoured  such  qnanttties» 
that  the  formers  were  wont  to  drive  him  out  of  (heir 
fields ;  but  other  peactltianm  have  by  no  means  foonA 
this  in  any  degree  cSectoaL   The  only  nwthod  of  .cuoe 
now  attempted  in  tbe  jaundice  is  to  expel  the  cenore- 
tlon  into  the  intcstlaes }  for  which  vomits  and  exer- 
cise are  the  principal  medicines.     The  former  are 
justly  reckoned  the  most  efficacious  medicipes,  as  they 
powerfully  shake  all  the  abdominal  and  thoracic  viscera  ^. 
and  dies  tend  to  didodge.  any  obstructing,  matter  that  . 
maybe  contained  in  toem.     Bet  if -there  be  a  ten- 
dency to  inflammation,  vomits  most  not  be  exhibit- 
ed till  bleeding  has  been  premised.    We  most  also 
|»roeeed  with  caution  if  dw  pain  be  very  sharp ;  for 
in  all  cases  where  die  disease  is  attended  with  violent 
pain,  it  will  he  neoesswy  to  allay  it  by  opiates  beflMc 
the  exhibition  ef  aa  emrtic    There  is  also  -dannr,.. 
that,  hj  a  oontinned  nse  of  vomits,  a  cenrntion  wUch. 
is  too         to  pass,  may  he  ae  is^aoted  in  die  ducts 
that  it  cannot  even  be  retained  into  the  gall-bbid- 
der,  which  would  otherwise  have  happened.    In  idl 
cases,  therefore,  if  no  relief  follows  the  exhibitioD  of 
the  second  or  third  emetic,  it  will  be  pmdcnt  to  for- 
bear their  farther  use  for  some  time. 

Of  all  kinds  of  exercise,  that  of  riding  on  horseback . 
is  most  to*be  depended  upon  in  this  disease.    It  ope-- 
rates  in  the  same  manner  with  vomits,  namely,  by  the 
concussion  it  gives  to  the  visoera;  and  therefore  the 
cautions  necessary  to  he  observed  in  the  use  of  vomits 
arc  also  necessary  to  be  ebserved  in  the  use  of  riding. 
Catharties  also  may  he  of  service,  by  cleansing  the 
prima  vuB,  and  soliciting  a  disoharge  of  the  bile  into 
die  intestines  \  hat  they  must  net  he  of  too  drastic  a. 
nature,  ebe  ^ey  mi^^fredace  incnimbli  ofastructioas,. 
by  brinnng  li»«nrd  concretiau  that  are  too  laige  to 
pass.    Aiiod3mes  and  the  warm  bath  are  serrieeabfe  by 
their  relaxing  quality}  and  there  can  be  no  doubt, 
that,  from  acting  as  powerful  aatispasmodicB,  they  oflen 
give  an  opportunity  for  Ae  discharge  of  concretimis 
by  very  sli^t  causes,  when  they  would  otherwise  be 
fivOly  retained.    Soaj  has.  been  supposed  to  do  service 


as 


Digitized  by 


Google 


43«  MEDI 

Sjrwfthe-  M  A  kolveiik;  bat  tbis  u  now  found  to  be  a  mistake,  anil 
.   ^     it  acts  in  no  other  vajr  (ban  as  a  rdaxaot  or  as  a  gentle 
"  *  "'pnreative. 

Bat  when  all  means  of  relief  fail,  as  in  cases  of  scir- 
rhaS|  we  can  then  onlj  attempt  to  palliate  the  sjrmp- 
toms,  and  preserve  the  patient's  life  as  long  as  posuble. 
Tlis  is  best  accomplished  by  diaretics }  for  thns  a  great 
quantity  of  bilious  matter  is  evacuated,  and  the  system 
is  freed  from  the  bad  consequences  which  ensue  on  its 
stagnation  in  the  habit.  But  even  this  is  by  no  means 
equal  to  the  common  evacuation  by  stool )  nw  can  all 
the  attempts  to  supply  the  want  of  bile  in  the  intestines 
by  bitters  and  other  stomachics  restore  the  patient  to 
ius  wonted  appetite  and  vigear.  If  the  pain  be  very 
violent,  wn  ranst  od  all  occasions  have  recoorse  to 
i^ates }  or  if  the  blood  has  acqwred  a  tendency  to 
■dissolntioD}  it  nanst  be  counteracted  by  proper  anti- 
septics. 

If  the  disease  goes  off,  its  return  must  be  prevented 
by  a  course  of  tonic  medicines,  particularly  the  cin- 
chona and  antiseptics :  bnt  we  can  by  no  means  be 
colain  that  the  jaundice  will  not  retutn,  and  that  at 
any  interval ;  for  diere  may  be  a  number  of  concre- 
tions  in  the  gall-bladder,  and  though  one  has  passed, 
another  maj  very  qnick^  fidlow,  and  produce  a  new 
fit  of  jaundice  ;  ud  thns  some  peojde  have  ctmtinued 
(o  be  affected  with  the  distemper,  at  short  intervals, 
during  life. 

In  the  East  Indies,  merenry  has  been  lately  recmn- 
mended  as  exoeedia^y  efficacioas  in  disorders  of  the 
liver,  especially  diow  whidi  fidhm  intermitting  and 
wmitting  fevers.  Dr  A^mro,  in  his  ObservatioDS  on 
the  means  of  preserving  the  hmlth  of  soldiers,  acquaints, 
us,  that  be  has  seen  some  icteric  cases  which,  he  thought, 
received  beoe6t  from  taking  a  few  grains  of  the  sub- 
murias  hydrargyrt  at  night,  and  a  purge  next  rooming ) 
and  this  repeated  two  or  tluee  times  a-week. 

Infimts  are  subject  to  a  temporary  jaundice,  com- 
monly called  the  gffit,  soon  after  birth ;  the  cause  of 
which  is  not  well  understood.  It  differs  zcmaritably 
ficom  the  common  jaondice ;  as,  in  the  latter,  the  dis- 
ease is  first  discovemble  in  the  white  of  the  eyes  }  but . 
thmigfa  the  dtin  of  iiduits  in  the  gam  is  all  over  yel- 
low, their  eyes  always  remain  dear,  llie  disorder 
goes  1^  spmtaileoasly,  or  by  the  use  of  a  gentle  par>  - 
gative  or  two. 


j57 


3S« 


J5? 


C1.A8S  IV.  LOCALES. 

Vitia,  Smw.  Class  L  Zi>.  Ckua  XI.  Tt^.  Class  X. 

Sag.  Class  I. 
Flagee,  Sag.  Class  II. 
Morbi  organid  Anctoram. 

Order  I.  DYSiESTHESI^. 

DysaesthesiK,  Sauv.  Ckus  VI.  Ord.  L        Class  IX. 
Ord.L 

Genus  XCII.  CALIGa 
The  Cataract, 

Cialigo,  Amw.  gen.  153.  Vag,  288.  Sag.  gen,  259. 
prtaraeta,  Lin,  f(H). 


C  I  N  %.  Practice. 

A  cataract  1%  an  obstmctiop'  of  the  pa|ul,  by  the  in-  Amandi. 
terposition  of  some  opaque  substance  which  either  di-  '-^y 
mioishes  or  totally  extinguishes  the  sight.  It  is  ge< 
nerally  an  opacity  in  the  crystalline  humour.-  In  a  re- 
cent or  beginning  cataract^  the  same  medicines  are  to 
be  med  as  in  the  gutta  serejia;  and  they  will  sometimeii 
succeed.  Sut  when  this  does  not  happen,  and  the  ca- 
taract becranes  firm,  it  must  be  coached,  or  rather  ex- 
tracted ;  for  whidk  opcratkm,  see  SoRdERV.*— Dt 
Buchan  says  he  has  res<rfved  a  recent  eataract  by  giviiw 
the  patient  some  purges  with  calomel,  keeping  a  pouf 
tice  of  firesh  beodock  constantiy  upon  dw  eye,  and  a 
perpetual  blister  on  the  neck. 

Then  is,  however,  but  little  reaam  to  SD^ose  that 
these  practices  will  frequently  suceeed.  A  reaolutioa 
can  only  be  effected  here  by  an  abstn^ion  of  the 
opaque  matter  ^  and  where  tiiis  is  possible,  there  is  per^ 
haps  a  better  chance  of  its  being  effected  by  the 
agen^  of  the  electric  fluid  than  by  any  other  means, 
^r  this  fibTpoae  electricity  is  chiefly  applied  under  the 
form  of  tlw  ekctrie  as  it  has  been  called}  but 
even  this  is  very  rarely  soecessfid.. 


Genus  XCin.  AMAUROSIS. 

He  GvTTA  Saayj. 

Amaurosis,  Sauv.  gen.  155.   Lin.  lio.    fcg,  238* 

Sc^.  261. 
Amblyo^  Lin,  X08.    Feg,  236. 

A  gutta  tereim  is  an  abcditioo'  the  sight  without 
any  ajj^arent  cause  or  fimlt  in  tlie  eyes.  In  every  caeo 
it  depoids  OD  an  a&otiMi  of  some  part  of  the  optto 
.nerve.  But  tbe  afieetions  wbich  may  produce  this 
disease  are  of  diflferent  kinds.  .  'When  it  is  owing  to  a 
decay  or  wasting  of  the  optic  nerve,  it  dors  not  adniit 
of  a  cure  j  but  when  it  ^oceed«  from  a  compression 
of  the  nerves  by  redundant  bosMNirB,  these  may  be  in  ' 
some  measure  drained  o^  and  the  patient  relieved. 
For  this  purpose,  the  body  mast  be  kept  open  with 
the  laxative  mercurial  pills.  If  the  patient  be  young, 
and  of  a  sanguine  habit,  he  may  be  bled.  Cupping 
with  scarifications  on  the  back  part  of  the  head  will 
likewise  be  of  use.  A  ronniog  at  the  nose  may  be 
prcanoted  1^^  volatile  salts,  stimulating  powders,  &c. 
But  tbe  most  likely  means  of  relieving  the  p^ient, 
are  issues  or  bliften  open  tor  a  long  time  on  the 
hack  put  of  the  head,  belund  tbe  ean,  or  00  the 
neck ;  whidi  have  been  known  to  restore  ug^t  even 
afUr  it  had  been  for  a  considerable  time  lost— Should 
these  fail,  recourse  mUst  be  had  to  a  mercurial  saliva- 
tion }  or,  what  will  perhaps  answer  tbe  purpose  better, 
1 2  grains  tbe  corrosive  sublimate  merciiiy  may  b^ ' 
dissolved  in  an  English  pint  and  a  half  of  brandy,  and 
a  table  spoonful  of  tt  taken  twice  a-day,  drinking  half 
a  pint  of  the  decoction  of  sarsaparilla  after  it.— Of 
late  electricity  has  been  much  celebrated  as  cfBcacions, 
when  no  other  thing  could  do  service  }  and  here  it  has 
in  some  degree  the  same  chance  of  success  as  in  other 
cases  of  insensibility,  depoidtng  on  an  affection  of  Uie . 
nerves,  in  some  of  whiefa  it  has  certainly  in  particular 
cases  been  of  use. 

In  the  amaurosis,  Dr  Forterfield  observes,  that  it  is, 
ef  the  utmost  consequence  to  know  ef  how  long  stand- 
ing the  disease  has  been}  which  is  not  always  easily 
dmie  if  one  eye  obly  he  infected.  This  is  a  very  essen- 
I         ^  ,  tial 
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tbe-  ti^  poiat  (  becaoffr  inwnaorous  of  long  stMuling  is  al- 
.  together  incurable.  Mr  Boyle,  mentions  tbe  «aae  of  a 
man  who  bad  a  cataract  for  seTcral  years  without  know- 
ing it  hiniBelff  though  others  did.  He  discoTercd  it 
'  at  last  by  happening  to  rub  bis  sound  eye,  and  was  sur- 
fwised  to  find  himself  in  tbe  dark.  AVben  a  person, 
therefore  has  a  gutta  serena  only  in  one  of  tbe  eyes,  be 
may  think  that  tbe  eye  has  but  lately  lost  the  power  of 
sight  J  Uiougb'this  perliaps  has  been  the  case  for  several 
years.  On  the  other  liand,  be  may  imagine  that  a  re- 
cent diBcaae  of  this  kind  is  really  of  long  standing.  But 
by  inquiring  at  what  time  he  first  became  subject  to 
mistakes  in  all  actlobs  that  require  the  distance  to  be 
■  exactly  dibtinguisbed,  as  in  pouring  liquor  into  a  fflasSp 
■nuffing  a  candle,  or  threading  a  needle,  we  may  disco- 
ver  the  age  of  the  disease,  andtbeace  be  assisted  to  form 
a  more  just  prognostic  with  respect  to  its  cure,  Dr 
Porterfield  gives  an  instance  of  his  conjecturing  in  this 
manner  concerning  the  case  of  a  ysnng  lady  who  had 
discovered  a  loss  of  sight  in  one  of  ber  eyos  only  the 
day  before.  The  disease  was  thought  to  be  of  long 
striding ;  but  as  the  doctor  found  that  she  had  only 
been  subject  to  mistakes  of  the  kind  above  mentioned 
for  about  a  month,  he  drew  a  &TOunble]in)gnostic,  and 
the  disease  was  cured. 

I  GzNus  XCIV.  DYSOPIA. 

DspiursD  Vistos. 
Amblyopia,  JSouv.  gen.  154.    Sag,  258. 

Then  are  several  species  rc&rxed  to  this  genus  by 
Dr  CuHen,  viz. 

I.  Dy9(qm  Tehzbrarum  \  2.  Dysopta  Luuinis.— 
The  former  of  these  is  fropeily  the  t^fctalopuif  or  night- 
blindness,  of  ancient  authors.  But  amongst  both  tbe 
Greek  and  Latin  writers,  there  is  a  direct  opposition  in 
the  use  of  this  word  ntfctali^'a  ;  some  saying  it  signifies 
**  those  who  cmmot  see  by  ni^t,"  and  others  express 
by  it  **  those  who  cannot  see  during  the  day,  but  during 
the  rK^A^.*^— The  difference  in  the  account  of  this  di»> 
order,  as  to  its  appearing  in  the  night  or  in  tbe  day,  is 
reconciled  by  oonsidering  it  as  of  the  intermitting  kind : 
the  diffisrence  then  will  consist  in  the  different  tmies  of 
its  approadi;  so  it  may  be  called  penodKol  blindness. 
lotcnnittents  appearing  in  a  variety  s£  modes,  and  the 
sueceasiif  cinchona  in  some  ioitancea  of  this  smt  of 
Mindnees,  both  fiivour  tbe  opinion  of  Its  being  an  inter- 
mittent disease  the  eyes }  and  tlua  view  has  accord- 
ingly been  taken  of  it  by  some  late  writers,  particularly 
in  some  papers  in  the  London  Medical  Observations, 
and  Medical  Transactions. 

.  3.  Dtfstmia  Peoxiuohvm  (Prcshytm^')  or  the  defect 
of  those  irao  we  on//  at  too  great  distance.  4.  Dustjpia 
DasjTOitVM  (^Mycpia),  or  the  defect  of  tbqse  who  are 
s^ts^hted.—''thest:  are  disorders  which  depend  an  the 
origimu  structure  or  figure  of  the  eye,  therefore  admit 
of  no  eore.  The  inoonveniences  arising  from  them 
may,  however,  be  In  some  measnre  remedied  by  tbe  help  ' 
of  proper  glasses.  Hie  former  requires  the  aid  of  a 
WBvex,  and  the  latter  of  a  concave  glass. 

5.  Djfaiyn'a  Lateralis  t  a  defect  hj  which  objects 
cannot  M  viewed  distioctly  but  in  an  oblique  position. 
•    Thns,  in  viewing  an  object  placed  on  the  left,  they 
taa  their  &ce  lutd  eyes  to  the  rif^t,  and  vice  vcrn^ 


This  disorder  may  proectd  from  various  causes  both  phnuntii. 
natural  and  accidental,  some  of  which  admit  of  no  re-       ^  ' 

medy.  If  it  be  occasioned  by  a  partial  adhesion  of  the 
eyelids,  the  hand  of  the  surgeoo  is  required :  if  by  a 
transverse  position  of  the  pupU,  some  mechanical  con- 
trivance is  necessary.  If  it  be  owing  to  an  albugo  co- 
vering part  of  the  pupil,  or  to  a  film  rendering  a  por- 
tion of  the  cornea  opaque,  the  remedies  for  these  affec- 
tions are  to  be  here  aj^Ied. 

Gehvs  XCY.  FSEUDOBLEFSIS.  j«s 

Imaoihamy  ymoH  of  Objects  which  do  net  exist.  . 

Suffiisio,  Sauv.  gen.  217.   Sag.  329. 
Fbantasma,  Un.  73.   Sag,  289. 

Tliis  very  often  takes  place  iriien  the  body  is  dis- 
eased, and  then  the  patient  is  said  to  be  delirious. 
Sometimes,  however.  In  these  cases,  It  does  not  amount 
to  delirium  }  but  the  person  imagines  he  sees  gnats  or 
other  Insects  flying  before  his  eyes  \  or  sometimes,  that 
every  thing  he  looks  at  has  black  spots  in  it,  which 
last  IS  a  very  daogeroos  sign-  Sometimes  also  sparks 
of  fire  a^ear  be£m  the  eves }  which  appearances  are 
not  to  be  disregarded,  as  tb^  frequently  precede  apo- 
plexy or  epilepsy.  Sometimes,  however,  people  have 
been  affected  in  this  roanper  during  life  wiUiout  feelii^ 
any  other  incoavcnience.  Such  a  wsoder  cu  rarely  if  ' 
cvcar  be  cured^ 

C^»XCVL  BYSECOEA. 

D^FXMBS,  or  D^cu^  oj  JCmtm^- 

Gurui  XCVU.  PARACUSIS. 

Dq>ravia£m  ^  H&ARina, 

mumcosis,  Sauv.  gen.  159.   Sa^,  a6S' 
Syrigmoa,  Sam:,  gen.  215^   St^*  231. 

The  fiinctlons  of  the  car  may  be  injured  by  wonnd^t, 
ulcers,  or  any  thing  that  hnrta  ks  fiihric.  lie  hear- 
ing may  likewise  Iw  hurt  by  excesriva  ocose ;  violent 
colds  in  the  head ;  fevers  j  hard  wax,  or  odier  sub- 
stances sticking  In  the  cavity  of  the  ear  j  too  gre*t  a 
Jegree  of  moiBtnre  or  dryacsa  of  Ae  car,  Deainess  is 
very  often  the  effbct  m  tAA  age,  and  is  incident  to 
most  people  in  the  decline  of  UEc  SometimeB  it  u  ow- 
ing to  an  oru^al  fiwlt  in  the  rtructore  or  ibnnation  of 
tlie  ear  itselt  When  this  is  tbe  case  it  admits  of  no 
cure  ;  and  the  unhappy  person  not  only  continues  deaf, 
but  generally  likewise  dumb,  for  life. 

When  deafness  is  the  effect  of  wounds  or  ulcers  of 
the  ears,  or  of  old  ase,  it  is  not  easily  removed.  When 
it  proceeds  from  cold  applied  to  the  head,  tbe  patient 
must  be  carefol  to  keep  his  bead  warm,  especially  in  . 
the  ni^t ;  he  should  likewise  take  some  gentle  purges, 
and  keep  bis  feet  wum,  and  bathe  them  frequently  in 
lukewarm  water  at  bedtime.  When  deafiiess  is  the  ef- 
fect <^  a  fever,  it  genCirally  goes  off  after  die  patient 
recovers.  If  it  proceed  {ram  dry  wax  sticking  in  the 
ears,  it  may  be  softened  by  drop^g  oU  into^  them  j 
afterwards  they  must  be  syringed  with  warm  milk  and 
vratcr.  ■  ^ 

If  deafness  proceeds  from  diynest  of  tte  cars,  wfaidi 

maj 

Digitized  byGoOglC 


3*3 


440  M  £  I>  I 

Pj—iWi  WW  be  kiwwn  liy  looking  into  tlien,  half  u  ounce 
cfthe  oil  of  sweet  almonds,  and  tha  sanw  qoaati^  of 

*  ' '  f  '  campbonted  spirit  of  wioe,  or  tincture  of  asafixtida, 
may  be  mixed  twether,  Mid  a  fcv  drops  of  it  put  into 
the  car  eTeiy  ni^t  at  bedtime,  stopping  them  after- 
ward* with  a  little  wool  or  cotton.  Some,  instead  of 
oil,  put  a  smaU  slice  of  the  fat  of  bacon  into  each  ear, 
which  is  Aid  to  answer  the  purpose  very  well^— 'Wben 
the  eais  abound  with  moistnTe,  it  may  be  drained  off  by 
-an  issue  or  setoo,  which  should  be  made  as  near  the  al'- 
'fected  parts  as  possible. 

Some,  for  thie  core  of  deafness,  recommend  the  gall 
of  an  eel  nrixed  with  spirit  of  wine,  to  be  dropped  in- 
to the  ear ;  others,  equal  parts  of  Hungary  water  and 
spirit  of  lavender.  EtmnUer  extds  amber  and  mnsk  j 
and  Brookes  says,  he  has  often  known  hardness  bear- 
■fng  cured  hf  putting  a  grain  or  two  of  nmrit  into  the 
ear  with  cotton  wool.  Where,  howevw,  «i  applicn- 
cion  with  considerabte  stimulant  potfer  is  Beoessnry, 
camphorated  oil,  with  the  addition  of  a  few  drops  of 
volatile  alkaline  spirit,  ttrnj  be  considered  as  one  of  the 
best  it  is  proper,  however,  to  begin  with  a  smalt  quan- 
tity of  (he  alkali,  increanng  it  as  the  ear  is  found  to 
bear  it.  In  some  instances,  where  deafoess  depends  <m 
•  state  of  insensibility  in  the  nerrea,  electricity,  parti- 
cularly under  (be  form  either  sparks,  or  of  tbe  eleti- 
fric  sunk,  has  been  employed  wkh  great  success.  Great 
benefit  has  also  in  some  cases  been  derived  from'  galyn- 
lusm.  But  these  and  other  applicatiins  must  be  varied 
according  to  the  cause  of  the  disorder. 

Thougn  sudt  ap^icatioBS  mvf  sometimes  be  of  ser- 
vice, yet  thw  nrach  oftoner  fail,  and  frequently  they 
•do  hurt.  Neither  the  eyes  nor  cars  ou^t  to  be  tam- 
pered with ;  they  are  tender  organs,  and  require  a  very 
delicate  touch.  For  &is  reason,  what  we  would'chief- 
ly  recommend  in  deafness,  is  to  keep  the  head  warm, 
r  rom  whatever  cause  this  disorder  proceeds,  this  is  al- 
V  ways  proper  y  and  more  benefit  has  <Aen  bem  derived 
from  it  alone,  in  the  most  obstinate  cases  ci  deafiieas, 
than  from  any  medicines  whatever. 

3tfj  Gtvxji  XCVIII.  ANOSMIA. 

Defect  of  SiiSLLiKO. 

Anosmia,  Sattv.  gen»X5$*   Zm.  113.    yog*  I4S. 
Sag,  aSi, 

Causet.  Moi^id  affections  in  the  tfense  of  smelling, 
may  be  considered  With  resect  to  their  causes,  as  aris- 
ing from  one  of  tvto  sources  either  from  some  orga- 
nic aflection  tif  (be  parts  hoe  principally  concerned, 
or  itom  a  mere  -atonic  state  of  the  parts  without  an^ 
obvious  affection,  like  t&oit  of  stnolling  may  be  di- 
mbished  or  destnrted  by'  various  diaeasea  of  tlie  parts ; 
as,  ihtf  moistnte,  irfaiMf  inflammatioil  oi'  suppuration 
of  t&at  menhnUe  which  lines  the  inside  of  the  nosei 
commoidy  called  (he  e^ctafy  mendtfanes  the  com^res- 
uon  of  we  nerves  which  supply  this  metobrnnei  9f  some 
fiuilt  in  the  brain  iCsdf  'at  tlieir  origin*  A  diefect,  or 
too  great  a  dqpee  of  aolifity,  of  the  small  spongy 
bones  of  the  up^t  pa^,  the  caverns  of  the  forehead, 
&c.  may  Hkewise  impair  the  settse  of  smelling.  It 
may  also  be  injured  by  a  collection  of  fetid  matter  in 
these  cavenur  whiob  keeps  coostaatly  exhaling  froita 


CINE.  Practice. 

them.  Fe#  thin^  are  ibore  hurtfiil  to  the  eMiM  AicMti.' 
smelling  than  taking  great  quantities  of  snuff.  ■■■  *^  v.  '"^ 

Cure,  When  the  nose  abounds  with  aMttston,  after 
gentle  evacuations,  such  things  as  tend  to  tdke  off  ir* 
ritation  aod  coa^late  the  thin  sharp  serum  may  be  a^ 
plied ;  as  the  oU  of  anise  mixed  with  fine  floor,  earn- 
phire  dissolved  in  oil  of  almonds,  &c.  The  vapours  of 
amber,  frankincense,  gum-mastic,  and  benzoin,  may 
likewise  be  received  into  the  naoe  and  mouth.  For 
moistening  the  mucus  when  it  is  too  dry,  some  recom- 
mend snuff  made  of  the  leaves  1^  maijonun,  mixed  with 
ml  of  amber,  and  aniseed }  or  a  stennt^iy  of  calcined 
snJpbate  of  zinc,  1 2  grabs  of  which  may  be  mixed  with 
two  ounces  of  maijoram-watcr  and  filtr^ed.  Hie  steam 
or  vapour  of  vinegmr  thrown  npon  hot  iron  received 
die  nostrils  is  likCTfiae  of  use  nr  softoning  the  maens, 
opening  obstmctioas,  &c. 

If  there  be  an  nicer  in  the  nose,  U  ought  to  be 
dressed  with  some  emoUient  mntment,  to  which,  if  the 
pmn  be  very  great,  a  little  laudanum  may  be  added. 
If  it  be  a  venereal  ulcer,  it  is  not  to  be  cured  without 
mercury.  In  that  case,  the  solutim  of  the  cotrwive 
mdilimate  in  brandy  may  be  taken,  as  directed  in  the 
gntto  Serena.  The  nicer  ought  likewise  to  be  washed 
with  it  \  and  tiie  fumes  of  cinnabar  may  be  received 
up  the  nostrils. 

If  there  be  reason  to  suspect  that  the  nerves  which 
supply  the  organs  of  smelling  are  inert  or  want  stiinn- 
lating,  vdatiw  salts,  strong  snuflb,  and  other  tlungs 
which  occamon  sneetbg,  nay  be  a^plspd  to  tlw  nose. 
The  fwehead  taaj  likewise  be  aixmited  with  balsam 
of  Peru,  to  which  may  be  added  a  little  of  the  ml  of 
amber. 

GxKDS  XCIX.  AGEUBTtA.  3<« 
Depict  of  TjMTiita, 

Ageustia,  Sauv.  gen.  157.   Sag,  aS$* 
Agenstia,  Ltn,  1 14. 
Apogeusis,  Vog.  449. 

Came,  This  disease  also  may  arise  either  from  aii 
organic  affection,  or  an  atonic  state  of  the  parts.  Tbe 
taste  may  be  diminished  by  cmsts,  filth,  mucus,  aphthae, 
pellicles,  wuts,  &&  covering  the  tongUe  }  it  may  be 
depraved  by  a  fiinlt  of  the  saliva,  imid,  bdag  dis- 
d»Med  into  die  mouth,  gives  the  same  sensaticm  as  if 
(he  teod  which  the  person  takes  had  really  a  bad  taste } 
or  it  may  be  entirely  destroyed  by  injuries  done  to  the 
nerves  of  the  tongue  and  palate.  FeW  ^ngs  prove 
more  hurtful  either  to  the  sense  of  tasting  ot  smelling 
than  obstisato  Gold^  espedally  those  which  ilfect  the 
head. 

Cure.  When  the  taste  is  diminished  by  filth,  mu- 
cus, &c  (he  tongue  ought  to  be  scKiped,  and  fre- 
quently wa^d  irid  a  mixture  nf  water,  vinegar,  and 
honey,  or  aoiie  odi^  dete^geut.  When  the  saliva  i$ 
vitiated,  which  sieldom  happetu  unless  in  frvers  ci 
other  dueases,  the  curing  of  the  diso^r  iii  the  cure  of 
this  symptom.  To  iclwve  it,  however,  in  the  mead 
time,  the  fiillo«ing  practical  niay  be'  of  use  :  if  there 
be  a  bitter  tasCe,  it  ttay  be  Aikett  Away  by  vomits, 
purges,  and  other  things  which  evacuate  bile :  what 
IS  called  a  m'dohtus  fadey  arisktg  froiii  putrid  humours^ 
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jyjwmclM.  i*  ooiTQCtefl  br  tlie  juice  of  citrons,  oraagea,  and  othrr 
—  v^i-i*  acids ;  a  nit  taste  n  cured  by  plentifnl  dilution  witli 
watery  Uqnora  :  an  acid  taste  is  destroyed  by  abanbents 
and  ukaline  salts,  as  powder  of  oyster-shells,  salt  of 
vormwood,  &c. 

When  the  sensibility  of  the  nerves  which  supply  the 
organs  of  taate  is  diminished,  the  chewing  of  horse- 
radish, and  of  other  stimulating  substances,  will  help  to 
recover  it. 
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Genus  C.  AN.£STH£SIA. 

Defect  of  the  Seiue  ^  Fskuisg, 

Sauv.  gen.  161.   Lin.  218. "  Vttg,  ^6^^ 

Gwm,  &e.  This  sense  may  be  hurt  by  any  thing 
that  obstmcts  the  nervous  system,  or  prevents  its  being 
refpilariy  conveyed  to  the  organs  of  tonching,  as  pres- 
mtfy  extreme  cold,  &c.  It  may  likewise  be  hurt  by 
too  great  a  degree  of  sensitnlity,  when  the  nerve  is  not 
sufficiently  covered  by  the  cuticle  or  scarf-skin,  or  where 
there  is  too  great  a  tension  of  it,  or  it  is  too  delicate. 
IVhatever  disorders  the  functions  of  ^e  brain  and 
nerves,  hurts  the  sense  of  touching.  Hence  it  appears 
to  proceed  frmn  the  same  general  caoses  as  palsy  and 
apoplexy,  and  tfeqoitea  nearly  the  same  method  of  treat- 
ment. 

In  a  ttupor^  or  defect  of  tonching,  which  arises 
from  an  obstruction  of  the  Antaneous  nerves,  Uie  pa- 
tient most  first  he  purged  \  afterwards  sodi  medicines 
as  excite  the  action  of  the  nwes,  or  fitimolate  the  sy- 
stem, may  be  used.  For  this  purpose,  the  spirit  of 
bartshom,  either  by  itself  or  combined  with  essential 
oils,  horse-radish,  &,c.  may  be  taken  inwardly ;  the 
disordered  parts,  at  the  same  time,  may  be  frequently 
rubbed  with  fresh  nettles  or  spirit  of  sal  ammentac. 
Blisters  uid  sinapisms  applied  to  the  parts  will  likewise 
be  of  nse  )  and  also  warm  bathing,  especially  in  the  na- 
tural hot  baths. 

Order  II.  DYSOREXI^ 
Sect.  I.  APPETITVS  ERRONEI. 


Morositates,  Sauv.  Class  VJII.  Order  U. 

Class.  XIII.  Order  II. 
Fathetici,  Lin.  Class.  V.  Order  II. 
Hypenestheses,  V(^.  Qhws  VII. 

GsMoaCL  BITLIMIA. 


INSATIABLE  Hunger,  or  Oxnine  A^tite, 

Bulimia,  Sauv.  gen.  233.   Lim,  79.  jS^.  gui.  335. 
Bnlimus,  Vog,  296. 
Addephi^gia,  Vog.  297. 
Cynwczia,  Fi^.  298. 

This  disease  is  commmly  owing  to  mdw  ftult  io 
the  stomadi,  by  iriuch  the  aliments  are  thnwn  out 
too  soon;  and  nnless  the  person  be  indulged  in  his 
desire  for  eating,  he  frequently  &1l8  into  fainting  fits. 
Sometimes  it  is  attended  with  such  a  state  of  the  sto- 
mach, that  the  aliment  is  rejected  by  vomit  almost  im- 
mediately after  being  swallowed  }  after  which  the  wf- 
petite  for  food  returns  as  violent  si  ever.   Bnt  tfacxe 
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are  many  circnmsbuices  which  seem  to  render  it  pro-  FuTimia. 
hable  that  it  more  frequently  arises  from  a  mwbid 
condition  of  the  secreted  fluid  poured  into  the  sto- 
mach, by  means  of  which  the  aliment  is  dissolved. 
"When  tbe  activity  of  this  fluid  is  morbidly  increased, 
it  will  both  produce  too  sudden  a  Solution  of  the  solid 
aliment,  and  likewise  operate  as  a  powerful  and  pecu- 
liar stimulus  to  the  stomach,  giving  an  uneasy  sensa- 
tion, similar  to  that  which  takes  place  in  natural  hun- 
ger. Such  things  are  proper  for  tbe  cure  as  may  en- 
able tbe  stomach  to  perform  its  office :  cbalybeates  and 
other  tonics  will  generally  he  lovper.  In  some,  brandy 
drunk  in  a  morning  has  been  useful  j  and  frequent 
■mokii^  tobacco  has  relieved  others.  Oil,  fat  meat, 
pork,  opiates,  and  in  shwt  every  thing  which  in  a  sound 
person  would  be  most  apt  to  pall  the  appetite,  may  also 
be  used  as  temporary  expedients,  but  cannot  be  ex- 
pected to  perform  a  cure.  In  some,  the  pylorus  has 
been  found  too  large  }  in  which  case  the  disease  must 
have  been  iDcurable. 

Genus  CXI.  POLYDIPSIA.  J7« 

Excessive  Thirst. 

Polydipsia,  Sauv,  gen.  224.   Lin,  80.    Vog,  275. 
Sag.  336. 

This  is  almost  alwavs  symptomatic  *,  and  occurs  iu 
fever,  dropsy,  fluxes,  &c.  Tbe  cure  is  very  generally 
obtained  only  by  tbe  removal  of  the  primary  disease  ; 
and  it  is  beat  |wlliated  by  the  gradual  introduction  of 
diluents  :  But  when  these  are  coutraiodicated,  it  may 
often  be  successfully  obviated  by  such  articles  taken 
into  the  mouth  as  have  effect  in  augmen^g  the  flow 
of  saliva. 

Genus  CIU.  PICA. 

Longing,  or  Fabe  Appetite, 

Pica,  Sauv.  gen.  222.    Sag,  334. 
Citta,  Lin.  78. 
Allotriophagia,  Vog,  299. 
Malacia,  ^cpg.  300. 

Hie  pica  is  also  very  generally  symptomatic  of  other 
diseases,  as  of  worms,  chlorosis,  ]Mregnancy,  &c ;  and  is 
dierefore  chiefly  to  be  combated  by  the  removal  of  the 
primary  aflection.  It  may,  however,  be  observed,  that 
peculiar  longings  occurring  in  certain  diseases,  as  for 
example  in  fevers,  often  point  out  a  natural  cure.  Tbe 
indulgence  of  such  appetites  to  a  moderate  degree  is 
seld(»n  productive  of  any  inconvenience,  and  often  fol- 
lowed by  the  best  consequences.— Hence  there  are  some^ 
practitioners  who  think  that  such  craving  should  very 
genmlly  be  indulged  j  particularly  when  the  pntient 
can  assign  no  reason  whatever  for  such  particnlailim^ 
ings,  hot  is  nmely  ^oapted  na  UBConuDoa  mad  in^ 
M^caUe  desire. 

Genus  CIV.  SATYBIASIS. 

Sa^rrinsis,  Sami.  gen.  32S.   Lin.  8x.   Su^.  340. 

Satyriasit  is  a  vident  desire  of  venery  In  men,  evea 
so  that  reasoD'is  depraved  by  it.    The  pulse  is  ^ck, 
sad  the  breathing  8lurt>  thejoatiait  is  sle^ess,  thirsty, 
3K  ^     and  I 
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DysorcxHe.  and  loatlies  hia  food }  the  nrine  is  evacuated  with  dif- 
'    ■  V  I  '■'  ficulty,  and  a  fever  soon  cornea  on.   These  symptoms, 
however,  are  probably  not  so  nracb  the  cimsequence  of 
satyriasis,  as  merely  coocomitant  effects  resulting  from 
the  same  cause.    And  indeed  this  afTectioo  is  most 
'  frequently  the  concomitant  of  a.  certain  raodificatioa 
.  of  insanity.    The  nature  and  cause  of  this  affection  are 
in  most  instances  very  little  ascertained }  but  as  far  as 
ve  are  acquainted  with  the  treatment,  it  agrees  very 
much  with  the  affectitm  next  to  be  mentifmed,  whibh, 
of  thp  twOf  is  the  most  common  occurrence. 
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GxHus  CV.  NYMPHOMANIA. 

FimoR  Utekinus. 

Nymphomania,  •Slrav.  229.   Siig,  341. 
Satyriasis,  Lin.Bi, 

.Hie  /iiror  uterinus  is  in  most  instaneet  either  a 
spedes  of  madness  or  a  hi^  degree  of  hysterics.  Its 
immediate  cause  is  a  preternatural  irritability  of  the 
uterus  and  pudenda  of  wranen  (to  whom  the  disorder  is 
proper),  or  an  unusual  acrimony  of  the  fluids  in  these  ■ 
parts. — Its  presence  is  known  by  the  wanton  behaviour 
of  the  patient ;  she  speaks  and  acts  with  unrestrained  : 
obscenity ;  and.  as  the  disorder  increases,  she  8f:olds, 
cries,  and  laughs,  by  turns.  While  reason  is  retained, 
dw  is  silent,  and  seems  melancholy,  but  her  eyes  dis- 
cover an  unusual  wantonness.  Hie  symptoms  are  bet- 
ter and  worse  until  the  greatest  degree  of  the  disorder 
approaches,  and  then  by  every  word  and  action  her- 
condition  is  too  manifesU^In  the  beginning  a  en«  may* 
be  boped  for  $  but  if  it  contittne,  it  degenerates  into  a- 
nania.*In  order  to  the  core,  blood-lemng  is  ciminuHW. 
ly  recommended  in  proportion- to  the  patient's  strength.- 
CamphOT  in  doses  of  15  or  20  grains,  with  nitre,  and> 
small  doses  of  the  tincture  of  opium,  should  be  repeated 
at  proper  intervals.  Some  venture  to  -give  cerusa  tfceta- 
ta  in  doses  from  three  to  five  grains.  Besides  bleeding, 
cooling  purges  should  also  be  repeated  in  proportion  to 
the  violence  of  symp^ms,  &c.  What  is  n?eful  in 
maniacal  and  hypochondriac  disorders,  is  also  useful 
here,  regard  being  bad  to  sangnine  or  phlegmatic  ha* 
bits,  &c  When  the  delirium  ia  at  the  height,  ^ve 
opiates  to  compose  *,  and  use  the  same  methods  as  in  a 
fJirenltis  or  a  mania.  Injections  of  barley-water,  with 
a  small  quantity  of  hemlock-juice,  accoiding  to  Rive- 
rins,  nlay  be  frequently  thrown  up  into  the  uterus ; 
this  is  called  specHic  ,*  but  matrimony,  if  possible,  should 
be  preferred.  I^r  atthou^  this  cannot  be  represent' 
ed  as  a  cure  for  the  disease  when  in  an  advanced  state,, 
yet  there  is  reason  .to  believe  that  it  has  not  unfre- 
quently  prevented  it  where  it  would  otherwise  have, 
taken  place. 

OxHus  CVI.  NOSTALGIA. 

Tehemtmt  l^suss^BsnsiTiNa  one**  Couittsy. 

Nostalgia,  <S«/v.  gen.  226.   Xm.  83.    Sag,  ^^8. 

This  is  to  be  reckoned  a  species  of  melancholy }  and  ' 
unleM: it.be  indulged,  it  very , commonly  proveS'  not 
only  incurable  bat  even  fatal.    Although  it  cannot 
be  considered  as  ahi^ther  peculiar  to  any  nation, 
J9i  it  is  obfcrved.  to  be  -muicb  mfm  fre^uept  .TOth* 
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some  than  with  others  ;  and  it  has  paiticnlarly  been  Nostalgia, 
remariutd  among  Swiss  sotdieit  ip  the  service  of  fiircign ' '  ■  -r' 
states.. 

Sect.  IL  APPET£TUS  DEFICIEKFES. 

Anepithymiic,  Sauv.  Class  VI.  Ord.  II.   Sag,  IX. 
Ordll. 

Privativi,  Lin.  Class  VI.  Order  III. . 
Adynamiee,  V<^.  Class  VI. 


Genus  CVU.  AN(^EXIA. 
Want  of  Af PETITE. 

Anorexia,  Sa^v.  gen.  162.   Lin.  116.    Vog.  279. 
^.  268. 

The  anorexia  is  symptomatic  of  many  diseases,  but. 
seldom  appears  as  a  [Hamary  afiection  >  and  it  is  very 
generallv  overcome  ooly  by  the  removal  .of  the  aSectioa, 
on  wbico  it  depends, 

Cekits  CVUI.  ADIP3IA.. 
ITant  of  Thirst. 
Adipsia,  Sauv.  gen.  162. .  Zm.  117.  V<^.  281.  S^. 

This  by  "Dr  Cullen  is  xcckened  to  be  always  symp- 
tomatic m  some  distemper  aflCecting  the  tetuuium  cem-r 

Genus  CIX.  ANAPHBODISIA. 

Impotence  to  Veskrt. 

Anapbrodisia,  Sauv.  g^.  164.    Sag.  270*  . 
Atecnia,  Lin.  119. 
Agenesia,  Vog.  283. 

For  this,  see  the  artide  Impotence  in  the  al;^be- 
tieol  order.  . 

OjiDER  in.  DTSCINESLX:.. 

Genus.  CX.  APHONIA. 

turn  of  V RfcjT.  ■ 

Aphonia,  Smiv.  gni.  166.    £«s.  1x5,    Vag^  253. 
272. 

The  loss  of  voice  may  proceed  from  various  causes. 
If  one  of  the  recurrent  nerves,  which  are  formed  fay 
the  par  vagum  and  the  nervus  accessoriuSf  and  readi 
the  Urynx,^  be-  cut,,  the  person  is  capable  of  only  as  it 
were  a  half-pronunciation  y  but  if  -both  be  cut,  the 
speech  and  voice  are  both  lost.  The  loss  of  speech 
happening  in  hysteric  patients  is  also  called  t^/Aonui  ; 
but  more  properly  that  loss  of  speech  is  thus  named 
which  depends  on  some  fault  of  the  tongue. 

Sin^e  the  motion  of  any  part  is  destroyed,  or  lessen- 
ed at  least,  by  the  interception  of  the  nervous  fluid 
in  ite  passage  thither,  and  since  the  nerves  destined  for, 
the  motim  of  the  tongue  arise  principally  from  the 
fifUi  pair,  it  awears  that  die  sei^  of  this  disorder  is  in 
Uw  fifth  pair  of  nerves,  and  that  the  inunedlate.  cause 
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cinesufcis  a  dimination  or  total  destraction  of  the  nerrons 
-y— '  power  in  them.  Hence  a  palsj  of  the  tongue,  ivhich 
is  either  antecedent  or  subsequent  to  hemiplectic  m  apo- 
plectic dis<n^er9,  demand  our  utmost  attention. 

If  an  aphonia  appears  alone,  it  generally  bespeaks 
an  approaching  hemiplegia  or  apoplexy }  but  if  it  suc- 
ceed these  disorders,  and  is  complicated  nith  a  ireak 
memory  and  a  duggishness  of  the  mental  powers,  it 
threatens  their  return.  That  aphony  usuMy  termi- 
nates the  best  which  proceeds  from  a  stagnation  of 
serous  humours  compressing  the  branches  of  the  fifth 
pair  of  nerfes,  which  ran  to  the  tongue ;  but  it  is  no 
less  afflictive  to  the  patient,  and  is  very  obstinate  of  cure. 

Other  causes  of  this  disorder  are,  the  striking  in  of 
eruptions  on  the  skin,  a  congestion  of  blood  in  the 
fauces  and  tongue,  obstructed  periodical  evacuations  in 
plethoric  habits,  spasmodic  affections,  worms,  a  crumb 
of  bread  falling  into  the  larynx,  fear,  too  free  an  use 
of  spirituous  liquors ;  also  whatever  destroys  the  liga- 
ments which  go  from  the  arytsmoid  to  the  thyroid  car- 
tilages, will  destroy  the  voice. 

Tht  prt^nostics  yarj  according  to  the  cause.  rHiat 
species  which  is  o,wing  tmmediately  to  spasms,  soon  gives 
way  on  the  removal  of  them.  If  a  palsy  of  the  tongoe 
he  the  cause,  it  is  very  apt  to  return,  though  relieved, 
but  oflen  continnes  incurable. 

In  order  to  the  cure,  we  must  endeavour  first  to  re- 
move whatever  obstructs  the  itiflux  of  the  nervous  fluid 
into  th«  tongue,  and  secondly  to  strengthen  the  weak 
parts.  These  general  intentions,  in  all  cases,  being  re- 
garded, the  particular  causes  must  be  removed  by  re- 
medies accommodated  to  each. 

If  worms  be  the  cause,  antispasmodics  may  give  pre- 
sent relief  j  but  the  cure  depends  on  the  destrnction  or 
cxpuluon  of  the  animals  themselves.  In  case  of  a  con- 
gestion of  blood  about  the  bead,  bleeding  and  nitrous 
medicines  are  to  be  nsed.<<— That  species*  of  aphony 
which  remains  after  the  shock  of  an  henu[degia  or  apo- 
plexy, requires  blisters  to  be  applied  to  the  nape  of  the 
neck }  is  spasmodic  constrictions  about  the  fauces  and 
tongue  be  the  cause,  external  paregorics  are  of  the 
greatest  service,  anodyne  antispasmodics  may  be  laid 
under  the  tongue,  and  the  feet  bathed  in  warm  water ; 
ctomiaative  clysters  also  are  useful.-— When  a  palsy  of 
the  tongue  produces  this  complaint,  evacuations,  ac- 
Cwdaig  to  the  patient^s  habit,  must  be  nmde,  and  warm 
nervous  medicines  must  he  externally  i^tplied,  and  in- 
ttemajly  administered;  bliaters  also  should  he  jdacedhe- 
tween  the  shoulders'.— In  case  of  repelled  cnticnlar  erup- 
titms,  sndiHnficB  ^onld  he  given,  and  thffpatientV  drink 
should  he  warm.  The  spiritus  ammtmise  anccinatiis,  or 
Tinom  antimonii,  way  be  employed  either  in  combina- 
tion with  other  articles,  or  by  theroselvcs.  Mid  given 
at  ^per  distances  of  time,  in  the  patient*s  drink, 
or  on  a  bit  of  sugar.— Sometimes  the  serum  flows 
so  rapidly  to  the  fiiuces  and  adjacent  parts,  in  a 
salivation }  as  to  deprive  the  patient  of  all  power 
to  speak ;  in  this  case  diaphoretics  and  laxatives, 
with  a  forheaxance  of  all  mercarials,  an-the  speedieat 
remedies. 


Genus  CXL  MUXITAS. 
Dumbness. 

MatitKS.  iSnw.  gen.  Z65.         257.  Sn^*  2ju 


3S1 


M  E  to  I  C  1  N  E.  443 

Dumb  ||eopIe  are  generally  born  deaf  >  in  which  Mntiiog- 
case  the  £stemper  is  incurable  by  medicine  :  though  ^— v— ' 
even  such  people  may  be  tanght  not  only  to  read  and 
write,  but  also  to  speak  and  understand  what  otbei-s 
say  to  them.    From  some  observations  on  the  method 
in  which  this  has  been  accomplished,  we  may  refer  the 
reader  to  the  article  Dumbness,  in  the  alphabetical 
order.    But  in  these  cases,  admitting  of  cure  in  the 
manner  above  alluded  to,  the  dumbness  proceeds  prin- 
cipally, if  not  solely,  from  the  deafness.    For  when  it 
proceeds  from  a  defect  of  any  of  the  organs  necessary  - 
for  speech,  the  tongue  for  instance,  it  is  idways  incura- 
ble }  but  if  it  arise  from  a  palsy,  the  medicines  applica- 
ble in  that  case  will  sometimes  restore  the  speech.  • 

Gekus  CXII.  FARAFHONIA. 

Chan^  in  the  Sound  ^  the  Voice.  - 

Paraphonia,  Sauv.  gen.  168. 
Cacophoaia,  Sag.  274. 
Raucedo,  Ltn.  146. 
Raucitas,  Vog.  252.  ' 

Asaphia,  Stc  Vog,  250,  251,  254,  255,  2j6. 

-The  voice  may  be  changed  from  various  causes.  la 
males  it  becMoes  much  mwe  hard  about  the  time  of  po- 
herty ;  but  this  can  by  no  means  he  reckimed  a  diseue. 
In  others  it  {woceeds  from  a  catairii,  or  what  we 
a  coidi  it  arises  also  firouafle^ions  of  the  nose  and  pa- 
late, as  polypi,  ulcers,  ^c-in  which  case  the  cure  be- 
longs properly  to  SuRGERT.  In  some  it  arises  from  a 
laxity  of  the  vehtm  pendidam  palati  and  glottis,  which 
makes  a  kind  of  snoring  noise  during  inspiration.  The 
cure  of  tills  last  case  is  to  be  attempted  by  tonics  and 
such  other  medicines  as  are  service  in  dieeasn  at- 
tended with  laxity. 

GenbsCXIU.  PSELLISMUS. 


Defect  in  Phonunciatiox. 

PseUismos,  &iu«.  gen.  167.  Lin.  139.  Sag,  273* 
Traolotis,  &c.  V(^.  258,  259,  260,  261. 

Of  this  disease  (if  soch  it  may  be  called),  there  are 
many  dllTerent  kin^  Some  cannot  pronounce  the  let- 
ter S }  others  labour  under  the  same  difficult  with 
R,  L,  M,  K,  &c. ;  while  some  who  can  with  siuEeient 
ease  pronounce  all  the  letters,  yet  repeat  their  words, 
or  the  first  syllables  of  them,  in  such  a  strange  manner, 
that  they  can  scarce  be  understood.  Very  frequently 
these  defects  arise  entirely  from  habit,  and  ma^  then  be 
got  the  better  of  by  those  who  have  the  resolution  to  at- 
tempt it ;  as  we  are  told  that  Demosthenes  the  cele- 
brated orator  got  the  better  of  a  habit  of  stammering 
by  declaiming  with  pebbles  in  his  moutb.  Sometimes, 
however,  pronunciiUion  may  be  impeded  by  a  wrong 
conformation  of  the  tongue  or  organs  of  speech  ;  ana 
then  it  cannot  by  any  pains  whatever  be  totally  re- 
moved. 

Gekus  CXIV.  STRABISMUS. 

StlUINTING. 

Strabismus,  Sauv*  gen.  1x6.   Lin*  304.    ^e^.  514. 
-  ^ag,  222. 
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PjtrifWwif     Heseription.  This  disease  shows  .itself  by  an  uncom- 
■  ■■  V       mon  contnctioo  of  the  muscles  of  the  eye }  whereby 
the  axis  of  the  papil  is  drawn  towards  the  nose,  temples, 
forehead,  or  checks,  so  that  the  person  cannot  behold  an 
object  directly. 

Causes^  Prognosi'sj  &c.  I.  This  disease  may  proceed 
Tram  custom  and  habit  ^  while  in  the  eye  itself,  or  in 
its  muscles,  nothing  is  preternatural  or  defective. 

Thus  children  by  imitating  those  that  squint,  and 
io&nts  by  having  man^  agreeable  objects  presented  to 
them  at  once,  which  invite  them  to  turn  one  eye  to 
one  and  the  other  e^e  to  another,  do  frequently  con- 
tract a  habit  of  moving  their  e^  differently,  which 
afterwards  they  Cannot  so  easily  correct.  Iniknts 
likewise  get  a  custom  of  squinting  by  being  placed 
tdiliquely  towards  m  f»ndle,  window,  or  any  other 
agreeable  object  capable  of  attracting  their  sight :  for 
though,  to  Bee  the  object,  they  may  at  first  turn  both 
eyes  towards  it }  yet,  because  such  an  oblique  situation 
is  painful  and  Uborious,  especially  to  the  most  distant 
eye,  they  soon  relax  one  of  the  eyes,  and  content  them- 
selves with  examining  it  with  the  eye  that  is  next  it  'j 
whence  arises  a  diversity  of  situation  and  a  habit  of 
moving  the  eyes  differently. 

la  this  tase,  which  may  admit  of  a  cure  if  not  too 
much  omfirmed,  it  is  evident,  that  objects  will  be  seen 
.  in  the  same  place  by  hotfa  eyes,  and  therefore  must 
appear  single  as  to  other  men }  but  because,  in  the  eye 
tlint  squints,  the  image  of  the  object  to  which  the 
other  eye  is  directed  nils  not  on  the  most  sensible  and 
delicBte  part  of  the  retina,  which  is  naturally  in  the 
axis  of  the  eje,  it  is  easy  to  see  that  it  most  be  hut 
faintly  perceived  by  this  eye.  Hence  it  is,  that  while 
they  are  attentive  in  viewing  any  object,  if  the  hand 
be  brought  before  the  other  eye,  this  oljject  will  be 
but  obscurely  seen,  till  the  eye  change  its  situation 
and  have  its  axis  directed  to  it ;  which  chan^  of  situ- 
ation is  indeed  very  easy  for  them,  because  it  depends 
on  the  muscles  of  toe  eyes,  whose  functions  are  entire } 
hot,  by  reason  of  the  habit  they  have  contracted  of 
moving  their  eyes  differently,  the  other  eye  is  at  the 
same  time  fveqneotly  tamed  aside,  so  that  only  one  at  a 
time  is  directed  to  this  object. 

H.  The  itrabt'smuM  may  proceed  from  a  fault  in  the 
finst  conformation,  by  whidi  the.  most  delicate  and 
sensibly  part  of  ttte  retina  is  removed  from  its  natural 
situation,  which  is  directly  opposite  te  the  pupil,  and  is 
placed  a  little  to  a  side  of  the  axis  of  the  eye ;  which 
obliges  such'  people  to  turn  away  the  eye  from  the  object 
they  would  view,  that  its  picture  may  fall  oh  this  most 
sensible  part  of  the  organ. 

^lien  this  is  the  case,  the  £sease  is  altogether  in- 
curable, and  the  phenomena  that  arise  therefrom  differ 
in  nothing  from  the  phenomena  of  the  former  case, 
excepting  mily  that  here,  I.  The  object  to  which  the 
eye  is  not  directed  will  h6  beat  seen }.  which  is  the  re- 
verse of  what  happens  when  this  disease  arises  hiavly 
frmu  habit  and  custom.  3.  No  object  will  appear 
altogether  clear  and  distinct :  for  all  objects  to  which 
the  eye  is  directed,  by  having  their  ima^  painted  in 
the  retina  at  the  axis  of  the  eye,  where  tt  is  not  very 
r^nsible,  will  be  but  obsci^rely  seen  }  and  objects  that 
are  placed  so  far  to  a  side  of  the  optic  axis  as  is  ne- 
cf  ssary  for  making  their  ima^  fati  on  the  most  sensible 
and  delicate  part  of  the  retina^  must  appear  a  little 


CINE.  Practice. 

colifused,  because  the  several  penciU  of  rays  tlwt  opmeStialiiiiinn. 
therefrom  fall  too  obliqaely  00  the  crystalline  to  be  *  '  » 
accurately  collected  in  so  many  distinct  points  of  the 
retina ;  though  it  must  be  acknowledged,  that  this 
confusion  will,  for  the  most  part,  be  so  small  as  to  es- 
cape unobserved. 

III.  This  disease  may  proceed  from  an  oblique  po-. 
sition  of  tbe  crystalline,  where  the  rays  that  come  di- 
rectly to  the  eye  from  an  object,  and  that  ought  la 
converge  to  the  point  of  the  retina,  which  is  in  the 
axis  of  the  eye,  are,  by  reason  of  the  obliquity  of  tbe 
crystalline,  made  to  converge  to  another  point  on  that 
side  of  the  visual  axis  where  the  cryataltine  is  most 
elevated ;  and  .therefore  the  object  is  but  obscurely 
seen,  because  its  image  fidls  not  oD  the  retina  at  tlw^ 
axis  of  the  eye,  where  it  is  most  sensible :  But  the. 
rays  that  fall  obliquely  on  the  eye,  will  after  refrac- 
tion, converge  to  this  most  sensible  part  of  the  re- 
tina ;  and,  by  converging  there,  must  impress  the 
mind  with  a  clear  idea  of  the  object  from  whence 
they  c^ime.  It  is  for  this  reason  that  the  eye  ne- 
ver moves  uniformly  with  the  other,  but  turns  amy 
from  the  object  it  would  view,  being  atteutivc  to. 
the  object  to  which  it  is  not  directed.  AVhen  this  is 
the  case,  it  is  in  vain  to  expect  any  good  from  me- 
dicine. 

The  symptoms  whidi  naturally  arise  from  it  are, 
I.  The  object  to  which  the  eye  is  directed  will  he. 
hat  faintly  seen,  because  its  image  falls  <n  the  retina 
where  it  is  not  very  sensible.  2.  The  object  to  which 
the  eye  is  not  directed,  by  having  its  image  painted 
on  the  retina  at  the  axis  of  the  eye,  will  be  clearly 
peixeived.  But,  3d.  Hiis  same  object  must  appear 
somewhat  indistinct,  because  the  pencils  of  rays  that 
flow  from  it  are  not  accurately  collected  in  so  many 
distinct  points  in  the  retina,  by  reason  of  their  oblique 
incidence  on  the  crystalline.  4.  It  most  be  seen,  not 
in  its  proper  place,  but  thence  translated  lo  some 
other  place  situated  in  the  axis  of  vision.  And,  ^.  Be- 
ing thus  translated  from  its  true  place,  where  it  is  seen 
hv  the  other  eye  that  does  not  squint,,  it  must  necessa- 
nly  appear  doable ;  and  the  distance  between  the 
places  of  its  appearance  will  be  still  greater,  if  the 
crrataUine  of  toe  other  eye  indiiui  to  the  cwtrary 
siae. 

IV,  This  disease  may  arise  from  an  oblique  posi- 
tion of  the  cornea}  which,  in  this  case,  is  geacr 
rally  more  arched  and  prominent  than  what  it  is  -na- 
turally. 

When  the  eye  has  this  confonnation,  no  object  to 
which -it  is  directed  csui,  he  clearly  seen,,  because  its 
image  falls  not  on  thf^ retina  ^t  the  axi$..-of  the, eye  j 
and  therefore  the  eye  .turns  .aside  from  th«  object  it. 
wouU  view,  that  its  image  ^y  fall  on  the  moat  sensible, 
part  of  the  retin.a. 

"When  the  stiahismus  proceeds  fr(mi:lhift  cause,  the. 
pn^nostic  and  the -phenomena  thafl  attend  it  will  he. 
much  the  same  as  in  the  case  iqim|edif;tfly,  preoediiig  > 
from  which  .neyerthejeoa.it.mii^  he.,  distinonished  ,by.. 
the  obliquity  of  the  cornea,  which  is  manifest  to  ..the 
senses,  and  jf  the  cornea  be  also  more  arched  and  pro- 
minent than  what  it  is  natur^y,  which,  is  commonly  the 
case,  the  eye  will  also  be  short-sigbted. 

V.  This  want  of  uniformity  in  Uie  motions  of  oar 
eyes,  niay  arise  irom  ■  %  defeat,  oran^  great  weakness, 
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tjaamaim.  or  imiwTfc>ctioD,  in  tlie  tight  of  tiodi  or  eUber  of  llw 
"W  — ^  eyes }  nnd  Uiis,  accordiag  to  Dr  Porttrfield,  is  tbe 

most  cooimoo  cause  of  this  disease.  The  prognoatlc  in 
this  case  is  the  same  with  that  of  tbe  disease  from  which 
it  proceeds. 

VI.  Another  cause  from  which  the  strabisonis  maj 
proceed,  lies  in  tbe  muscles  that  move  the  eye.  When 
any  of  those  muscles  are  too  short  or  too  long,  too 
tense  or  too  lax,  or  are  seized  with  a  spasm  or  paralysis, 
tbeir  cquilibrittm  will  be  destroyed,  and  the  eye  will 
be  turned  towards  or  &om  that  side  where  the  muscles 
are  faulty. 

In  this  case,  the  disease  frequently  yields  to  medi- 
cine, and  therefore  ^mits  of  bvonrdile  |ffognostic 
excepting  only  when,  by  a  fault  in  tbe  lint  confor- 
mation, any  of  tbe  modcies  are  longer  or  shorter  than 
their  antagonist ;  in  which  case,  if  ever  it  should  hap- 
pen, no  medicine  can  be  of  any  use. 

As  to  what  concerns  the  optica)  phsenomena,  tbey 
are  the  same  here  as  in  case  first :  only  wben  the  dis- 
ease commences  not  till,  by  custom  and  habit,  the 
uniform  motion  of  tbe  eyes  has  been  rendered  ne- 
cessary, all  objects  do  for  some  time  appear  double } 
but  in  time  they  appear  single. 

LasUiff  This  want  of  uoifonnity  in  the  motiont  of 
onr  eres  may  proceed  from  a  preternatural  adhesion  or 
attacbment  to  tbe  eyelids :  of  this  we  have  an  instance 
in  Lanipua.  And  that  the  same  thing  may  also  be  oc- 
casioned by  a  tumour  of  any  kind  within  the  orbit, 
pressing  the  eye  aside,  and  restraining  it  firom  follow- 
ing tbe  motions  of  the  other,  is  so  evideatj  that  in- 
stances need  not  be  brougbt  to  prove  it.  Here  al- 
so tbe  case  may  admit  of  a  favourable  prognostic  } 
and  as  for  what  concernai  tbe  optical  pbsenoaiena, 
tbey  must  be  the  lame  as  in  tbe  case  inuncdiately  ]ve- 
ceding. 

The  cure^  in  confirmed  cases,  ia  to  be  effected 
by  mechanical  contrivances,  by  which  the  peismL 
may  be  obliged  to  look  straight  upon  objecta,  or  not 
see  them  at  all ;  or  at  least  that  he  may  see  with 
uneasiness  and  confusedly  when  be  squints.  In  tbe 
68tb  volume  of  the  PbilosopbioBl  Tnuwaotioas  we  have 
an  accoont  of  a  confirmed  case  of  squinting  of  a  very 
vncommoa  kind.  Tbe  patient  wm  a  b^  «  five  yean 
old,  and  viewed  every  object  which  was  presented  to 
him  with  but  one  eye  at  a  time.  If  the  object  was 
presented  on  bis  right  side,  be  viewed  it  with  his  lefl 
eye ;  and  if  it  was  presented  on  bis  left  side,  he  viewed 
it  with  his  right  eye.  He  turned  the  pupil  of  that 
eye  which  was  on  the  eaoie  aide  with  the  object  in 
snch  a  direction  that  <.  tbe  image  of  the  object  mi(^t 
£^  w  that  part  of  the  bottom  of  the  eye  where  the 
optic  nerve  enters  it.  When  au;  object  was  held  di- 
rectly, before  htm,  be  turned  his  head  a  little  to  one 
side,  and  ohwrred  it  with .  but  one  eye,  viz.  .thu.  most 
distant  fnm  the  object,  turning  away  the- other  in 
tbe  niaiHier  above  desnibed ;  and.  wmO' he  became  • 
tired  (rf'  ob«erving  it  with  that  eye,  he<tttffiiedhis  haul. 
th«  contrary  way,  ■  and  ob««r.vcd  it  vith  Uie«dnEeye  : 
aloae,  wi^  eqaal  faciJitj^ J  but  never  tuned  tbe'ftxia 
of  both  eyes  on  it  at  the  same  time.  He  saw  letters ' 
which  wore-  written  lobi  bits,  of  pap^,.  ao  as< to  name 
ibem  with  equal  ease,  and  st  equal  distances, .with  one' 
eye  as  with  tbotiotber.  .  These  waS'  ne  peroeplible  dif* 
fereace  in  thi  diMBBlcr<o£'>thrinMBj.  nor  inth* 
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tractility  of  them  after  having  covered  his  eyes  fiom  strHfebmai. 
tbe  light    These  observaUons  were  carefully  made  by '  ■■      ■ ' 
writing  single  letters  on  sbrcds  of  paper,  and  laying 
wagers  with  tbe  child  that  be  could  not  read  them 
when  tbey  were  presented  at  certaia  distances  and  ia 
certain  directions. 

As  from  these  circumstances  it  appeared  that  there 
was  no  defect  in  either  eye,  which  is  frequently  the 
case  with  persons' who  squint,  and  hence  that  tbedts- 
eaae  was  simply  a  depraved  habit  of  moving  his'cycsy 
the  disease  seemed  capable  of  a  core.  A  paper  gno- 
mon was  made  for  this  purpose,  and  fixed  to  a  cap  ^ 
and  when  tliis  artificial  nose  was  placed  over  his  real 
nose,  so  as  to  project  an  inch  between  his  eyes,  the 
child,  rather  than  tnm  his  head  so  far  to  look  at  oblique 
objects,  unmediately  began  tp  view  them  vrith  that  eye 
which  was  next  to  them.  But  having  the  misfortune 
to  lose  his  father  soon  after  this  method  ivas  begun  to 
be  followed,  the  child  was  neglected  for  six  ^ears,  du- 
ring which  time  the  habit  was  confirmed  m  such  a 
manner  as  seemed  to  leave  little  room  to  ho^  for  a 
cure.  Tbe  same  physician,  however,  being  again  cal- 
led, attempted  a  second  time  to  remove  tbe  deformity 
by  a  similar  contrivance.  A  gnomon  of  thin  brass 
vnu  made  to  stand  over  his  nose,  with  a  half  circle  of 
the  swne  metal  to  go  round  his  temples :  these  were 
covered  with  black  silk,  and  by  nieana  of  a  buckle 
behind  hts  head,  and  a  cross  piece  over  the  crown  of 
his  head,  this  gnomon  was  worn  witbout  any  incon- 
venience, and  projected  before  his  nose  about  two 
inches  and  a  h^f.  By  the  use  of  this  machine  be 
soon  fonnd  it  less  infwnvenient  to  view  all  oblique  ob- 
jects with  tbe  eye  -  next  to  them  than  the  eye  i^posite 
to  them. 

After  this  habit  was  weakened  by  a  week^s  use  of 
tbe  gnomon,  two  bits  of  wofid,  about  tbe  size  of  a 
goose  quill,  were  blackened  all  but  a  quarter  of  an  inch 
at  their  summits  \  these  were  frequently  presented  to 
him  to  look  at,  one  being  held  on  one  side  the  extre- 
mity of  his 'black' gnomon,  and  the  other  on  tbe  other 
side  of  it.  As  he  viewed  theset  they  were  gradually 
hrott^t  forwards  byroad  the  gnomon,  and  then  one 
was  concealed  behtna  the  other :  by  these  means,  in  aa- 
other  week,  he  could  bend  both  bis  eyes  on  the  same 
(A>jert  for  hatf  a  minnte  U^cUier  }  and  by  continuing 
the  use  of  tbe  same  machine,  he  was  in  a  foir  way  w 
being  cured  wh«i  the  paper  was  vrritten. 

Dr  Darwin,  who  writes  the  histoiy  of  the  above  case, 
adds,'  that  all  tbe  other  squinting  people  be  had  occa* 
sion  to  attend,  had  one  eye  much  less  perfect  thaa 
the  other :  these  patients,  says  he,  are  certainly  cure- 
able  by  covering  the  best  eye  many  hours  in  a  day }  as 
by  a  more  frequent  use  of  the  weak  eye,  it  not  only 
acquires  a  habit  of  turning  to  the  objects  which  tbe 
patient  wishes  to  see,  but  gains  at  the  same  time  a 
more  disUnct  visimi  ;  and  the  better  eye  at  the  aame  - 
time  seems  to  lose  amnewhat  in  both  these  respects, 
iriiieb  ab»&alitstcs  the  cure; 

Genus  CXV.   CONTBACTURA.  ^ 

Contractions  of  the  Limbs. 

Contractnra,;&nw.  g«i.  119.  Zm.  399.   Si^.  225. 
Ofastipitas,  Souv.  gea.'ix. 

^  >  Caput  I 
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Tbe  contraction  of  various  muscles  of  the  body  is 
generally  tbe  consequence  of  some  other  disease,  as  the 
rheumatism,  gout,  scurvy,  or  palsy,  especially  that  spe- 
cies of  the  latter  which  follows  the  coh'ca  Pictonunt.  It 
is  exceedingly  difficult  of  cure  )  tliough  tbe^  'frarm  me- 
dicinal waters  are  mucli  recommended,  and  have  some- 
times-done  great  service.  Of  late  electricity  has  beoi 
found  tp  perform  aiirprisii^-ciiFes  in  tbu  my. 

Order  IV.  AFOCENOSES. 

Apocenoses,  Vog»  Class  II.  Ord.  II. 
Fluxus,  Souv.  Class  IX.  Sag,  Class  V. 
'  Morbi'evacuatorii,-Z)».  Class  IX. 

Genus  CXVI.  PROFUSIO. 

Flux  of  Blood. 

Profosio,  Lin.  239. 

Hsemorrhagia,  Vog.  81.    Soerh.  218. 

•  Hie  disease  cnumudy  known  by  the  name  of  iloitdy 
^/Zm7,  is  the  putrid  or  contagtfHis  dysentery,  a  diitease 
iriuch  has  already  been  treated  oC  But  independent 
ttf  liie  discharge  of  blood  vhich  tlie&  takes  pUce,  hse- 
morrhagy  may  take  place  from  the  alimentary  canal 
as  well  as  tcvm  other  parts  of  the  system.  In  such  in- 
stances, however,  if  •  we  except  the  place  from  which 
the  discharge  oscurs,  Uie  phenomena  are  very  much 
the  same-  as  in  menorrhagia,  haemoptysis,  and  other 
htemorrbagies  already  treated  of }  while  tbe  disease  is  to 
be  combated  on  the  same  ^najdes  and  by  the  sanu 
vemedies. 


-  GfiNi^  CXVn.  EPHIDBOSIS. 

.  Excessive  Sweating. 

'  Ephidroais,  Sauv.  gen.  258.   Jog.  gen.  J94. 
Sudor,  Ltn.  208. 
Hydropedesis,  Vog,  121. 

Hiis  is  generally  symptomatic }  and  occurs  in  al- 
most all  fevers,  but  especially  in  the  latter  stages  of 
tbe  hectic.  Sometimes  it  is  a  primary-  disease  arising 
merely  from  weakness}  and  then  easily  admits  of  a  core 
by  the  use  of ,  tbe  cinchona,  the  «oId  bath,  and  other 
tonics. 

.  Gekus  CXYUL  epiphora. 

Tlux  of  tbe  Lachkthal  Humour. 

'  Epi^ora,  Sauv*  gen.  259.   Lm,  172.     Veg,  99. 
Sag.  195. 

This  by  Sauva^  is  described  as  an  involuntary 
effusion  of  tears  without  any  remarkable  itching,  heat, 
or  pain.  It  follows  long-cqntinued  ophthalmias }  or 
it  may  be  occasioned  by  immoderate  study,  or  any 
thing  that  weakens  the  ^eyes :  hence  it  comes  on  about 
the  age  of  50  years,  when  the  eyesight  naturally  be- 
comes weak.  It  in  general  grows  wme  in  the  win- 
i  ter-time,  and  is  very  hard  to  cure.  Soma  anthon  xe- 
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commend  purgatives,  and  blisters  ,t)n  the  nape  of  the  ptyalinmu. 
neck,  in  order  to  draw  oft'  the  abundant  humours  ;  but  v 
as  the  disease  evidently  proceeds -from  weakness,  it 
would  rather  seem  proper  to  pursue  a  contrary  method. 
Sauvages  recommends  to  tbe  patients  to  abstain  from 
study,  wine,  and  salted  meats  \  and'  also  to  avoid  smoke 
m  wind,  and  at  nigbt  to  foment  the  eyes  with  an  in- 
fusion of  foor  'cloveii  in  two  ounces  of  proof'S^irit.— 
Hungary  water,  rose  water  with  snlidiate  of  unc  dis 
solved  in  it,  6(c.  have  also  been  recommended. 


GzxusCXIX.  PTTALISMUS. 

Salivation. 


Ptyalismus,  Sauv,  gen.  261. 
Sag.  197. 


£t».  176.    Vog,  103, 


A  salivation  is  often  symptomatic,  but  rarely  a  prima- 
ry disease.  Dr  Cullen  is  of  opinion,  that  when  the  lat- 
ter happens  to  be  the  case,  it  arises  from  laxity  j  and 
then  is  to  be  cured  by  astringents  and  tonics.  In  the 
Medical  Transactions' we  have  ibe  following  account  of 
a  saliv^on  brought  on  hy  a  foreign  substance  irritatbg 
one  of  the  parotid  glands. 

In  Uie  month- of  April  1751^  a  young  lady  about 
the  ago  of  1 6  years,  of  a  delicate  habit,  but  subject  to 
no  particular  -complaints,  perceived  the  beginning  of  a 
disease  ^ich  afterwards  proved  most  olwtinate  and 
loathsmne,  vuu  an  incessant  ^tting.  The  qtiantity  of 
this  discbarge  was  different  at  different  times,  varying 
from  otie  pint  to  two  pints  and  a  half  In  24  hours. 
As  to  its  quaKty,  it  seeined  to  be  no  other  than  the  or- 
dinary secretion  of  the  salival  glands.  By  so  large  and 
constant  an  evacuation,  her  strength  became  extreme- 
ly impaired,  and  tbe  most  efficacious  medicines  had 
proved  useless  She  bad  taken  large  quantities  of  tnn- 
dhona,  both  alone  and  combined  with  ^vparations  of 
iron :  and  afterwards  the  fetid  gums,  opium,  amber, 
alum,  and  the  Neville-Holt  water,  had  in  snccesrimi 
been  given  her.  In  tbe  mean  time  an  exact  regimen 
had  been  prescribed  :  she  had  been  order^  to  ride  cott- 
Btently }  and  to  confine  herself  to  a  mucilaginous  diet, 
auch  as  veal,  calves  feet,  tiLc  liikewise  a  gentle  open- 
ing medicine  had  now  ud  then  been  inter^ned.  Tbe 
duease.  still  continued  unaltered,  she  Imd  afterwards 
tried  the  tinetura  aatumina  ;  and  had,  at  tbe  same  time, 
been  encouraged  to  chew  cinchona,  and  to  swallow  the 
saliva.  But  all  these  attempte  bad  been  vain }  and  after 
she  had  taken  some  or  other  of  the  medicines  above 
mentioned  until  the  end  of  September  1753,  namely, 
above  two  years,  it  appeared  to  her  ph^cian,  Sir 
George  Baker,  unreasonable  to  expect  relief  in  snch-a 
case  from  any  internal  medicines  whatever. 

He  now  conceived  a  snspicion,  that  some  extrane- 
ous body  having  accidentally  fonnd  its  way  into  the 
flMote*  atuUtomUt  m^ht  possiU^  he  tbe  cause  this 
eztraordinaiy  secretion,  by  kccpang  up  a  conUnued  ir^ 
ritatton  in  dw  parotid  ^ands,  ^th  this  view  he  ex- 
amined her  ears,  and  extracted  (iram  them  a  qnanti^  of 
fetid  wooL  How,  or  when,  it  came  tbtth^,  no  ac^ 
count  could  be  given. 

To  this- substance  he  attributed  the  beginning  of  the 
salivatioa,  notwithstanding  that  die  disease  did  not  im- 
mediately abate  on  tbe  removal  of  the  wotd )  as  it  a|e 
peaied  to  be  no  iq^baUa  npposhioa  that  the  di»- 
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CM.  chai^  nugbt4)e  continued  by  the  force  of  hsbit,  though 

*     the  original  cause  oo  longer  remaioed. 

It  seemed,  therefore,  expedient  to  introduce  flome 
other  habit,  in  the  place  of  the  increased  secretion  of 
saliva  j  which  habit  mi^bt  attertrards  be  gradually  lef^ 
o£  \Vitb  Uiia  intention,  he  prevailed  on  the  patient 
to  chew  perpetually  a  little  dry  bread,  and  to  swaUow 
it  with  her  spittle.  In  a  few  weeks,  it  became  neces- 
sary for  ber  to  chew  the  bread  only  at  certain  houn  in 
the  day  >  and  thus,  after  two  nKmths,  she  became  vom 
tirely  free  from  a  most  di^ustful .  aiid  tedious  disorr 
'der. 

It  is  worthy  of  observation,  tfast,  at  first,  the  swallow- 
ing of  8o  moch  saliva  frequently  occasioned  a  nausea  \ 
and  that  then,  for  a  few  hours,  she  was  obliged  to  spit 
it  out  as  usual  >  and  that  during  the  greatest  part  of 
the  time,  when  she  chewed  the  bread,  she  bad  a  stool 
or  two  every  day  more  than  comnon. 

Gehds  CXX.  enuresis. 

A».mooitmtary  Flux  fif  Umism, 

Ennresis,  Semv,  gen.  264.    Zifi.  195.    Vog»  11^ 
Sag.  300. 

This  it  a  distemper  which  frequently  affects  fJiil- 
dyen,  otherwise  healoiy,  when  adeep }  and  is  extreme- 
ly disagreeable.  Often  it  is  merely  the  e&ot  of  huu- 
neSB,  and  may  be  daven  off  fay  proper  correction  ;  but 
sometimes  it  proceeds  from  an  atony  or  weakness  of 
the  sphincter  of  the  bladder.  Many  ridiculous  cures 
have  been  prescribed  for  it,  and  among  the  rest  field- 
mice  dried  and  powdered.  Tonics  are  frequently  of 
use but  sometimes  the  distemper  proves  obstinate,  in 
spite  of  every  thing  we  can  use.  In  the  London  Me- 
dical Observations  we  find  blisters  much  recommend- 
ed in  this  disease  when  applied  to  the  region  of  the  w 
sacrum.  A-  ^irl  of  13  years  of  age  bad  been  subjec^ 
to  aa  -enuresis  for  fouc  years,  ^e-  could  retain  hei» 
water  hut  a  very  little  while  in  the  day-time,  but  it 
flowed  continually  in  the  'iHght. '  She  had  taken  Fern- 
nan  bark-andeliw  of  vitriol  in  considerahlequuititiesy 
also  valerian  and  the  volatile  julep,  without  effect. 
She  was  severely  threatened,  as  the  physician  suspected 
it  might  arise  from  a  bad  habit ;  but  thiS'  producing  do* 
cfiect,  a  blister  was  applied  to-tbe  os  sacrum,  which  in 
34  hours  totally  removed  the  disease.  A  man  aged  32, 
having  been  seized  with  an  incontinence  of  'urine  and- 
palsy  of  the  lower  extremities  in  consequence -of  tak- 
ing a  quack  medicine,  was  cured  of  the  incontineoce- 
ofurine  in  24  hours  by  one  blister,  and  of  the  palsy  it- 
self by  another.  A  woman  of  50  having  been  seiz.ed> 
widi  an  enuresis  and  paralytic  affection  of  the  rigfati 
thigh  and  leg  in  consequence  of  a  spnun,  was  cured  oF 
hoth  by  a  single  blister.  Several  other  cases  am  men- 
tioned, by  whif^  die  poww  of  blisters  in  removing  thia 
distemper  seems  io  exceed  that  .of  eveiy  other  medi-: 
ciae  iriiatever.  . 

Genus  €XXI.  GONORRHOEA. 

GkMorrhceq^  Sauv.  gen.  208.   Lin.  200.    V^,  zi8. 

Sag.  304.  . 

The  gonorrhoea  is  a  flux  of  viscid  matter  of  various. 
ctdeuB^  from  the  orethn  in  men  and  the  vagina  in  wo- 
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men.     It  commonly  proceeds  from  coition  with  a  Conot- 
person  infected  with  the  venereal  disease^  and  is  one  of    rba*.  ^ 
the  most  commoD  forms  under  which  that  disease  shows '  ' 

itself.. 

jyescrtpiim.  The  first  symptoms  of  the  disease  in 
naen  are  commonly  a  sensation  at  the  end  of  the  penis 
not  unlike  a  fiea-bite,  together  with  a  fulness  of  the 
lips  of  the  urethra,  and  some  degree  of  tension  in  the 
penis,  the  urinary  canal  feeling  as  if  tightened,  and 
the  urine  flowing  in  a  small  and  unequal  stream :  a 
little  whitidi  mucus  is  to  be  seen  about  the  orifice  of 
the  urethra,  and  oozing  frem  it  when  slightly  pressed, 
especially  if  the  pressure  >be  made  on  the  spot  where  the 
soreness  is  most  felt.  Hie  discharge  soon  increases  in 
quantity,  and  varies  in  its  colour  aircording  to  die 
degree  of  inflammation.  The  patient  feels  a  sensation 
of  heat  and  pain  in  evacuating  his  urine,  paiticularly- 
at  certain  spots  of  the  urethra,  and  above  all  towards 
its  orifice  'y  and  the  involuntary  erections  to  which  he 
is  subjected  from  the  stimulus,  particularly  when  warm 
in  bed,  occasion  a  distortion  or  curvature  of  the  peuts, 
attended  with  exquisite  pain.  When  the  inflammation 
is  violeat,  the  glans  appears  tumid  and  transparent, 
the  tension  extends  through  the  whole  of  the  penis, 
the  perinseum  is  affiscted  with  swelling  and  redness,  and 
enren  the  loins,  hottocks,  and  anus,  sympa^ize  and  af-  - 
fivrd  a  very  uneasy  sensation.  Sometimes  the  prepuce  - 
inflames  aitout  the  end  of  the  penis,  and  cannot  be 
drawn  back,  occasioning  what  is  called  a  phymogms  at 
other  tilnes,  as  in  the  parapkymosisf  it  remains  in  an ' 
inflamed  state  below  the  glans,  so  that  it  cannot  be 
drawn  forwards  ;  and,  if  the  strictnre  and  inflammation 
be  violent,  may  terminate  in  gangrene.'  Now  and 
then,  especially  when  there  is  a  phyroosift,  we  may 
perceive  a  hard  chord  extending  along  the  back  of  the 
penisk  This  is  an  inflamed  lymtdiatic,  and  may  be 
considered  as  a  prelude  to  a  bubo.  -  When,  however, 
a  bnbo  does  appear^  almost  universally  seme  ulceration 
is  previousty  -to  be  discovered  about  Ute'pneputium, 
or  ghuis  penis }  whidi  gives  ground  'to  presume  that 
some  other  contagions  matter  besides  th^  of  gonor- 
vhcea  may  have  been  applied  to  the  uredira,.  For  it  is 
certain  that  matter  capaUe  of  oommnnicating  the  oaa- 
ti^on  of  gonorrhoea  to  a  female,  is  oAen  coinously 
applied  to  ue  whole  glans  penis  <^  a  nule  for  several ' 
days  together,  without  giving  either  ulceration  or  ■ 
bubo. 

In  mild  cases,  the  seat  of  the  disease  is  in  the  urethra, 
not  far  from  its  orifice ;  but  it  frequently  happens  that 
the  virus  insinuates  itself  much  higher  up,  so  as  to 
affect  Cowper^s  glands,  the  prostate,  and  parts  very 
near  to  the  neck  of  the  bladder. 

In  the  generality' of  cases,  the  inflammation  goes 
on  increasing  for  several  days^  commonly-  for  a  week 
or  a  feitnigfat ;  after  which  the  sym|itonis  begin  to 
lUiate }  and  the  running,  when  left  to  itself,  gradually 
lessens  in  quantity,  and  becomes  iriiiter  and  thidcer, 
tiU  at  len^  it  teitally  stopsi  The  colour  of  the  mucus, 
however,  is  by  no  means  a  certain  guide  in  these  cases : 
for  in  many  patients  it  is  of  a'  yellowish,  and  some- 
times of  a  greenish  hue  to  the  very  last ;  but  in  gene- 
ral it  becomes  more  consistent  towards  the  close  of  the 
disease. 

In  women,  the  external  |iarts  of  generatieo^  being- 
fewer  and  more  simjde,  the.  disease  is  less  complicated 
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Apoceoo-  tlian  in  men.    Sometimes  tlie  vagina  only  is  aOected  j 
Kl.      and  when  this  happens,  the  symptoms  are  very  trifling : 
'  "     but  In  general  it  comes  on  with  an  itching  and  sensation 
of  heat  as  in  the  other  sex  ;  and  is  attended  with  in- 
flammation of  the  nymphce,  inside  of  the  iabia,  citioris, 
■  varuncuUe  myrlifornieSf  the  orifice  and  sometimes  the 
whole  of  the  meatus  unnariua.    Very  often  the  deep- 
seated  gknds  of  the  vagio^  are  aflected,  and  it  is  some- 
times difHcult  to  distinguish  the  discharge  of  a  go- 
norrho^  from  that  of  tbe  fluor  albiu. 

Causes^  &C.  Many  ingenious  ailments  have  of 
1^  been  advanced  to  prove,  that  tbe  gonorriKca  and 
the  lues  venerea  are  different  al&ctions,  originating 
from  two  distinct  species  of  Tinia ;  and  this  contro- 
versy still,  perhaps,  remains  to  he  decided  by  future 
facts.  Certain  it  is,  that  in  19  of  20  cases  of  gonor- 
rhoea, no  symptom  ^atever  of  siphylls  appears  ;  and 
.  that  tbe  disease  readily  admits  of  cure  without  having 
recourse  to  those  remedies  which  are  universally  requi- 
site for  combating  tbe  conta^on  of  sij^ylis.  It  is  by 
no  means  wonderful,  that  in  some  cases  both  conta- 
gions, supposing  them  different,  should  be  communi- 
cated at  the  same  time.  Nay,  cafics  are  by  no  means 
rare,  where  the  contagion  of  itch,  though  essentially 
different  from  both,  has  been  communicated  with  ei- 
ther. But  as  luideoiablc  proof  that  the  contagion  in 
both  cases  is  precisely  the  same,  it  has  been  alleged  by 
some,  that  the  matter  of  a  chancre  introdaced  uito  the 
uretluv  will  generate  n  gonorrhoB*,  and  that  the  dis- 
obavge  from  a  gon<nrriicea  will  produce  chancre,  bobo, 
and  every  other  ^mptmn  of  uphylis.  On  the  other 
hand,  however,  it  is  contended,  that  when  experinwata 
of  this  nature,  are  conducted  with  tbe  greatest  accu- 
racy, die  matter  of  siphylis  uniformly  produces  si|^y- 
*  lis,  and  that  of  gonorrhoea,  gonorrhcea  only.  With- 
out pretending  to  decide  on  which  of  these  experi- 
ments the  greatest  dependence  is  to  be  pot,  we  may 
only  observe,  that  while  an  almost  inconceivably  small 
poiti<m  of  siphylitie  matter  applied  to  the  glans  penis, 
-irom  connection  with  an  infected  female,  in&llibly 
produces  siphylls  if  it  be  not  speedily  removed,  the 
matter  of  gonorrfaceaf  in  every  instance  of  that  disease, 
.18  aj^Ued  to  tbe  whole  sorbce  of  the  glans -penis  for 
many  days  tt^ether  wttbont  producing  almost  any  bad 
effect  whatever.  Fjram  this,  therefore,  there  is  ^roond 
for  infeiring,  either  that  it  is  not  capable  «f  being  ab- 
sorbed, or  that  if  absorbed  it  is  innocent. 

But  while  there  have  been  disputes  with  regard  to 
the  peculiar  nature  of  the  matter  In  gonorrhoea,  there 
have  also  been  controversies  with  respect  to  the  source' 
from  whence  it  is  derived.    While  some  suppose  It  to 
J>e  principally  purulent  matter  arising  from  ulcerations, 
others  assert  that  00  such  ulceration  is  ever  prodnced  In 
the  urethra  by  gonorrhoea.    They  contend  that  the  in- 
,  creased  secretion  in  these  eases  is  exactly  similar  to 
what  happens  in  the  catarrh.    But  the  comparison 
will  by  no  means  hold  good  in  evwy  par^olar :  in  tbe 
latter  Uic  whole  membnuie  of  tbe  nose  is  equally  irri- 
tated }  whereas  in  the  gonorrhoea,  only  particular  parts 
•  nf  the  nrethra  seem  to  be  aflected.   The  disease,  in 
the  generality  of  cases,  seldom  extends  more  than  an 
iQch  and  a  half  along  that  canal,  and  in  many  is  con- 
fined (at  least  In  the  beginning)  to  a  small  spot  about 
an  inch  .&om  the  extremity  of  the  glans.   Tho  dia< 
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chai^  Is  }Ht»doced  from  that  part  of  the  nrethra  where  Gwt- 
tlie  pain  is  felt  }  and  the  patient,  when  be  voids  his  iftm. 
urine,  feels  no  smarting  till  it  reachesthe  Inflamed  spot :  ■* 
but  as  the  disorder  increases,  the  iuflanunation  affects 
a  greater  number  of  points,  just  in  tbe  same  manner  as 
chancres  affect  different  parts  of  tbe  glans.  It  might 
be  supposed  that  disseclion  would  at  once  clear  up  this 
matter,  and  put  an  end  to  the  dispute  \  but  this  is  far 
from  being  the  case.  Dr  Simmons  has  seen  several 
urethras  opened  in  persons  vdio  bad  a  gonorrhoea  at 
the  time  of  thoir  death  :  in  three  of  them  the  surimce 
of  the. urethra,  as  in  the  cases  related  by  Morgagnt, 
appeared  for  some  way  down  of  a  slight  red  colour, 
and  in  all  of  them  wos  covered  with  mucus  \  but  with- 
out any  appearance  of  ulceration,  except  in  two  dissec- 
tion^  at  Paris,  in  which  most  of  the  gentlemen  present 
were  convinced  that  they  saw  evident  marks  of  it : 
but  Dr  Simmons  says  that  the  appearances  were  to 
him  not  sufficiently  satisfactory  to  enable  bim  to  decide 
with  certainty  on  tbe  subject.  >0n  the  other  hand, 
when  we  consider  (liat  the  discharge  in  a  gonorrhoea  is 
sometimes  tinged  with  blood,  and  that  when  this  hap- 
pens a  little  blood  vessel  Is  no  doubt  ruptured,  we 
can  have  no  reason  to  doubt  that  an  ulceration  may, 
and  sometimes  does,  happen  in  these  cases  ;  especially 
as  we  of^en  observe  an  excoriation  near  the  uifiee  ef 
the  urethra.  It  is  c»rtaiii,. that -wherever  there  is  con- 
■siderable  inflammatioa,  there  will  be  danger  of  nlcera- 
tion.  Besides,  froin  a  ne^ected  or  badly  treated  go- 
dmrhoea,  we  often  see  fistwav  inperimeo,  and  oUier  ul- 
cers of  the  urethra,  penetrating  threi^  its  siAstanoe, 
and  affording  a  passage  to  the  urine.  And  there  can 
be  no  doubt  that  .slight  ulcerations  of  this  canal  often 
occur,  and  are  afitmranls  perfectly  obliterated,  in  a 
similar  manner  to  what  hi^pens  in  die  papiUse  of  the 
tongue,  the  tonsils,  &ic.  Such  an  obliteration  will 
the  more  readily  take  place  in  a  part  like  the  urethra, 
-defended  with  mucus,  and  not  exposed  to  tbe  air, 
which  is  known  to-teve  no  litUe  e&ct  iA-hardening  a 
cicatrix. 

But  whether  niters  take  place  or  not,  -whether  tbe 
vvirus  <^ gonorrhoea  be  precisely  i>f  the  same  kind  with 
-that  whidi  gives  siphylis,  or  of  a  different  kind,  then 
is  reason  from  the'  pMnomena  of  tbe  disease  to  con- 
clude, that  the  matter  first  acts  by  mixing  with  tbe 
'  mncuB  at  the  extremity  of  the  urethra ;  and  that  firom 
thence  it  is  propagated  upwards,  particularly  where  the 
excretories  of  mucus  are  most  numerous  j  and  that  on 
tbe  parts  to  which  it  is  applied,  it  operates  as  a  peculiar 
irritating  cause.  The  consequences  of  this  irritation 
will  be  inflammation  and  .an  increased  secretion  of 
mucus ;  and  so  fiir  tbe  complaint  will  be  local.  In 
ninety-nioe  cases  of  an  hundred,  a  local  afiiecUon  of  this 
kind  constitutes  the  wbole  of  the  disease  ;  and  of  this 
inflammation,  ulcerations  within  the  urethra,  strictures, 
and  other  local  affections,  may  be  the  consequence. 
But  whether  a  disease  of  the  nahit  ever  takes  phwe, 
unless  when  the  contagion  of  aiph^lis  is  eoininDtttcated 
with  that  of  gonorrhoea,  still  remains  to  be  deterauned 
by  futnre  diservations  and  experiments. . 

Nothing  can  be  more  variable  than  the  period  at 
which  the  disease  makes  its  appearance  after  infection. 
Perhaps,  at  a  medium,  we  may  place  it  between  the 
4th  and  I4tk  day :  but  in  some  cases  it  happens  within 
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jeno-  S4  boon  'f  and  in  others,  not  Itefore  the  cod  of  five  or 
»-  even  six  weeks  :  neither  of  these  extremes,  however, 
' " '  ■'  are  common. 

From  what  hu  been  said  of  the  manner  in  i^udi 
the  omt^ous  matter  in  gonorrhoea  acts,  and  of  the 
inflnence  it  exerts  on  those  parts  with  which  it  comes 
ID  contact,  it  follows,  that  the  prevention  of  gonor- 
rhoea mnst  depend  on  the  removal  of  tiie  contagiotis 
matter,  u  moo  as  that  can  be  done ;  and  where  this  is 
nther  altraedicr  neglected  or  not  pnpnly  aecnnplish- 
cd,  that  the  core -most  depend  on  counteractmg  the  in-* 
flaiumatitm  which  this  contagious  matter  cocciteB,  and 
the  conseqaences  which  reanlt  from  iL 

The  first  of  these  intentions  may  be  most  certainly 
and  most  easily  accomplished  by  carefnl  lotion  of  all 
the  parts  to  wbich  the  contagious  matter  has  any 
chance  of  being  implied.  These  pnrte,  at  least  on  the 
fint  applicatioa  m  the  matter,  are  rnidil/  accessible : 
for  even  in  men  there  is  no  reason  to  belive  that  it 
at  fiiM  peaetntes  to  any  extent  in  tbe  nrethrm.  This 
washing  of  the  puts  should  be  performed  as  soon  aa 
^oasiUej  because  then  the  matter  is  both  moat  ac- 
cessible and  least  involved  with  mucus :  but  althongh 
trashing  cannot  be  accomplished  at  an  early  period,  it 
should  not  be  neglected  afterwards  j  for  from  the  dis- 
ease uniformly  commencing,  even  when  it  does  not 
appear  till  a  considerable  time  after  the  application  of 
iht  contagious  matter,  with  a  peculiar  sense  of  titilla- 
tion  at  the  external  parts,  particnlarly  in  men  at  tbe 
extremity  of  the  urethra,  tbm  is  reason  to  believe  that 
the  eontagioos  matter  attached  to  the  mucus  may  re- 
main latent  there  for  a  veir  considerable  time.  For 
the  purpose  of  washing,  with  a  view  to  the  preventiou 
of  diis  disease,  recourse  may  be  had  to  almost  any  wa- 
tery fluid,  ]nY>vided  it  be  not  so  stimulant  as  to  pto^ 
duoe  bad  effects  from  injuring  the  puts.  Pure  watery 
propeHy  aj^ed,  is  perhaps  on«  <^  the  best  lotions  } 
but  tboe  can  be  no  doubt  that  its  power  in  removing 
the  cmtai^oua  natter  may  be  somewhat  increased  by 
such  additions  as  render  it  a  more  powerftil  solvent  of 
mucus.  With  this  intention,  one  of  tbe  most  power- 
ful additions  is  tbe  v^etabte  alkali,  either  in  its  mitd  or 
caustic  state.  In  the  latter  state  it  is  tbe  most  active, 
but  in  the  former  it  is  most  safe  j  and  tbe  carioruu  pot- 
asta  of  tbe  Edinburgh  pharmacopceia,  to  the  extent 
nf  half  a  dram,  dissolved  in  six  or  eight  ounces  of 
water,  is  one  tbe  best  lotions  that  can  be  onpio^ed. 
The  purpose  of  removidg  the  contagion  may  often  also 
be  cmectuall^  answmd  from  washing  with  water  im- 
ivegnatnl  witH  soap ;  for  there  the  alludi,  dmngh  in 
a  caustic  state,  is  prevented  from  exerting  any  disa- 
greeable effects,  in  cmuaquehce  its  bmng  combined 
^th  oily  matters. 

With  tbe  view  of  preventing  gonorrhoba,  some  have 
advised,  that  tbe  alkali  either  in  its  mild  or  caustic 
Rtate,  properly  diluted  witb  water,  should  be  injected 
into  the  urethra :  and  thei*e  can  be  no  doubt,  that  by 
this  means  tbe  contagicms  matter,  when  it  has  entered 
the  urethra,  onay  be  removed.  A  remoVal  may  also 
he  effected  by  the  injection  of  a  weak  solution  of  cor- 
rosive sublimate,  whteh  seents  to  act  not  by  dissolvii^ 
the  mucus  but  by  producing  an  augmented  secretion. 
Bnt  at  a  very  eairly  period  of  the  disease,  injecl^ms  are 
prdmbly  unnecessary  i  and  if  it  has  made  any  conside- 
Vable  profress,  they  are  dangcruns:  for  finm  the  «ig- 
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mented  sensibility  of  th^  pai-t,  even  very  j^ntle  ones  Conor- 
are  apt  to  excite  a  bigfa  degree  of  inflammatioD.  riuea. 

There  are  practitioners  who,  supposing  that  the  body  »  '  ''" 
possesses  powers  to  expel  die  virus,  and  that  the  disease 
has  a  certain  period  to  mn  through  its  sev  eral  stages  of 
progress,  aemi,  and  decline,  are  for  leaving  the  cure  to 
nature }  or  at  least  content  themselves  with  assisting  her 
hy  an  antiphlogistio  rej^men,  gentle  evacuation^  And 
the  like. 

That  in  many  cases  the  disorder  admits  of  a  natural 
cure,  there  can  be  no  doubt  j  the  increased  secretion  of 
mucus  carrying  off  tbe  virus  faster  than  it  is  formed, 
till  at  length  the  infection  is  wholly  removed  :  But  it 
is  equally  certain,  that  in  every  case,  by  the  applica- 
tion of  Suitable  remedies  to  tbe  inflamed  part.  We  may 
shorten  the  duration  of  tbe  complaint,  and  abridge  tbe 
sufferings  of  tbe  patient,  witb  the  same  certainty  and 
safety  as  we  are  enabled  to  remove  the  effects  of  an 
ophthalmia  or  any  other  local  inflammation,  by  proper 
topical  applications.  General  remedies,  such  as  occa- 
siraal  blood-lettingt  a  cooling  diet,  the  liberal  use  of 
diluting  liquors,  and  mild  purges,  are  by  all  allowed 
to  be  useful,  and  even  necessary.  Astroc  was  of  opi- 
nion that  in  these  cases  blood-letting  ought  to  be  re- 
peated &ve  or  six  times  }  and  there  are  still  many  prac- 
titioners who  depend  much  on  repeated  evacuations  of 
this  sort  for  a  removal  of  the  inflammattoD.  But  there 
is,  perhaps,  not  one  case  in  ten  in  which  it  is  at  all  re- 
quisite J  and  this  smalt  number  of  cases  wilt  consist  only 
of  tbe  strong  and  plethoric :  in  such,  when  the  chordce 
is  frequent  and  painfuli  and  the  pulse  hard  and  fullf 
the  loss  of  from  eight  to  twelve  ounces  of  blood  will  be 
beneficial,  hot  it  will  be  seldom  necessary  to  repeat  the 
operation.  The  inflammation  in  these  cat-ea  is  kept  up 
by  the  local  sdmulus  of  the  vims  and  the  urine  j  and 
All  that  vre  can  expect  from  venesection  is  to  moderate 
the  pain  and  the  frequency  of  erectitm.  In  persons  of  a 
delicate  habit,  and  of  an  irritable  fibre,  the  evacuation 
will  do  no  good ;  but  if  repeated  will  certainly  be  liable 
to  do  harm,  by  increasing  irritability,  and  of  course 
rendering  the  patient  more  susceptible  of  stimulna. 

The  utility,  and  even  the  necessity,  of  a  cooling  i-c- 
jrimen,  are  sufficiently  obvious  j  wine  and  spirituous 
liquors,  spicenes,  a  fish-diet,  much  animal-food,  and 
salted  and  hifj^Hsnsoned  dishes  of  every  sort,  irlll  con- 
stantly add  to  the  complaint.  The  patient  should  cat 
meat  only  once  a-day,  and  that  sparingly.  He  should 
abstun  from  hot  suppers.  Milk,  mild  vegetables,  and 
fruit,  should  constitute  the  principal  part  of  bis  diet 
while  the  in&mmatory  symptoms  continue.  Every 
thing  that  tends  to  excite  the  venereal  imagination 
should  hi  studiously  avoided  {  fin-  whatever,  promotes 
erections  of  the  penis  wilt  increase  the  inflammation^ 
and  of  course  add  fuel  to  tbe  disease.  For  the  same 
reasons  much  walking  or  riding  on  horseback  will  be 
hurtful,  from  the  irritation  kept  up  in  the  perinseiim 
by  such  means.  Violent  exercise  of  any  kind,  or  any 
thing  that  is  liable  tO  increase  tbe  heat  and  the  momen- 
tum of  tbe  blood,  will  of  course  be  improper. 

Hie  drinking  freely  <^  mild,  cooling,  mucilaginous 
liquors,  sudi  as  linseed  tea,  orgeat,  whey,  milk  and 
water,  alnrnid  emiulsion,  and  tbe  like,  will  be  extreme- 
ly usrful,  by  diluting  tbe  urine,  and  preventing  its  salts 
from  stimulating  tbe  oretbra.  When  the  heat  and  pain 
in  making  water  are  very  considerable,  mucilaginous 
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suWUnces  are  found  to  h&v«  tli«  best  effect,  particularly 
the  gum  tra^caotfa.    It  is  a  comraon  practice  to  give 

'  equsn  quantities  of  this  gnm  or  gum  arable  and  nitre, 
and  to  dissolve  nitre  in  the  patient's  drink,  with  a  view 
to  lessen  the  ioflammation.  But  in  these  oases  nitre  is 
always  improper  :  it  is  known  to  be  a  powerful  diuv- 
tic,  Its  chief  action  being  npon  the  orioaiy  passages ;  ao 
^at  the  stiaiulos  it  occasions  will  only  serve  to  increase 
the  evil  it  is  intended  to  alleviate.  Supertartrite  of 
potass,  OD  account  of  its  diuretic  quality,  will  be  equal- 
ly improper.  Oor  view  here  is  not  to  promote  a  pqe- 
tematunl  flow  of  urine ;  fiur  the  virus,  being  insfduble 
in  water,  cannot  easily  be  washed  airay  by  such  means; 
but  our  object  ought  to  b«^  to  render  the  urine  that  is. 
secreted  as  mild  and  as  little  atiniulating  as  possible. 

Mild  purges,  which  constitute  another  material  part 
of  the  general  remedies,  are  no  doubt  extremely  useful 
wbcn  exhibited  with  prudence  'j  but  it  is  well  knnwn 
that  the  abuse  of  purgative  medicines  in  this  disease 
has  been  productive  of  numerous  evils.  Formerly  it 
was  a  pretty  general  practice  to  give  a  large  dose  of 
calomel  at  bed-time,  three  or  four  times  a-week  }  and 
to  woHl  it  off  the  next  Doming  with  a  strong  dose 
of  the'  pHultB  caca'aj  at  some  other  drastic  pur^.  This 
method  was  persevered  in  fmr  several  weeks :  w  conse- 
qoence  of  which  the  ^patient  often  found  kinself  trou- 
bled with  an  obstinate  gleet,  and  perbeps  his  constitu- 
tion  materially  injured  i  the  effect  of  such  a  method 

.  being  (especially  in  irritable  habits)  to  weaken  the 
stomach  and  bowels,  and  lay  the  foundation  of  hypo- 
chondriacal complaints.  Violent  pargtng  likewise  otWn 
occ»sion&  strangury,  and  other  troublesome  symptoms. 

The  cathartics  employed  in  these  cases  should  be 
gentle;  such  as  Rocbelle  salt,  manna,. tartanaed  alkali, 
and  the  like.  Tbey  should  be  given  only  in  a  dose  suf- 
ficient to  procure  two  or  three  stools,  and  be  repeated 
only  every  two  or  three  days.  The  daily  ose  of  the 
purgative  electuaries  that  are  still  given  by  some  prac- 
titioners, serves  <Hily  to  keep  up  a  continual  irritation 
on  the  bladder,  and  v£  course  to  ^idoDg  the  inflann 
mation. 

The  topical  remedies  that  are  nsed  consist  chiefly  of 
di&rent  sorts  of  injections,  the  ingredients  of  which  are 
extremely  various ;  but  their  modes  of  operation  may 
in  genoral  be  referred  to  their  rancilaginous  and  sed^ 
tive,  or  to  their  detergent,  stimulating,  and  astringent 
qualUies.  In  the  hands  of  skilful  practiUoners,  great 
advantages  may  doubtless  be  derived  from  the  use  <tf 
these  remedies ;  but,  on  the  other  hand,  the  improper 
and  unseasonable  administration  of  them  may  prove  % 
.  source  of  irreparable  mischief  to  the  patient 

We  know  that  mucilaginous  and  oily  injectioni  will 
tend  to  allay  the  local  inflammation  ;  and  that  a  seda- 
tive injectira,  such  as  m  solntion  of  c^ium,  will  lessen 
the  irritabili^  of  the  parts,  and  of  course  produce  a 
similar  effect ;  the  utility  of  suc^i  applications  is  there- 
fore sufficiently  obvious. 

A  detergent  injection,  or  one  that  will  act  upon  the 
mucus  of  toe  urethra,  increase  the  discharge  of  it,  wash 
it  away,  and  with  it  the  venereal  vims  that  ii  blended 
-with  it,  can  only  be  used  as  a  ]HrophyIactie  befinv  tho 
symptoms  of  infection  have  made  their  appearance. 
But  great  circumspection  is  necessary  in  the  use  of 
this  kind  of  injection.  If  it  he  too  weak,  it  can 
be  of  no  efficacy  j  and  if  it,be  tpo  itroo^  i^  may  prove 
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dangerous  to  the  patient.  A  suppression  of  urine  has 
been  brought  on  by  the  improper  use  of  an  injection  of 
this  kind.  When  tbe  symptoms  of  ioflammation  have ' 
once  made  their  appearance,  the  stimnlus  of  such  an  in- 
jection must  be  extremely  hazardous.  Excoriation  of 
the  urethra  has  but  too  often  been  produced  by  remedies 
of  this  sort  in  the  hands  of  adventurous  and  unskilful 
practitioners 

While  tbe  inflammation  oftlie  urethra  continues, 
every  thing  that  stimulates  it  must  be  hurtfuL  If  the  ' 
injection  excites  a  painful  sensation  in  the  nrethra,  as  is 
but  too  often  the  case,  it  will  be  liable  to  produce  swell- 
ed testicles,  difficulty  in  making  water,  excorsatioB,  and 
other  effects  of  increased  inflammation :  if^  by  its  astrin- 
gency,  tbe  running  be  checked  before  the  virus  that 
excited  the  discbaive  be  properly  subdued,  the  patient 
will  be  exposed  to  fresh  dangers  ;  and  perhi^u  to  a  va- 
riety of  local  complaints,  such  as  obstroctioas  in  the 
urethra,  and  abscesses  in  perinxOf  which  are  well  known 
Co  be  sometimes  omng  to  applications  of  tUs  sort  im- 
pn^rly  managed. 

When  the  ipflamroation  has  subsided,  gently  stimu-  ^ 
lattng  and  astringent  injections  may  be  used  with  safe- 
ty, and  with  considerable  advantage !  for  as  the  in- 
dammation  is  at  first  excited  by  the  stimnlns  of  tbe  ve- 
nereal virtu,  00  when  tbe  Sotxntx  begins  to  lessen,  we 
may  be  assured  that  the  activity  of  the  latter  has  idiftt^ 
in  proportion ;  and,  in  general,  when  the  inflamma- 
tory symptoms  are  entirely  removed,  it  will  be  feundj 
that  the  mucus  is  no  longer  of  an  infeetious  naturcj 
but  is  merely  the  effect  of  an  increased  secretion  and 
•f  relaxation.  Mild  astringents  will  therefore  serve  to 
brace  and  strengthen  the  vessels  secreting  mucus,  and 
in  this  way  will  lessen  the  discharge,  and  greatly  pnn 
mote  the  cure.  It  is  certain,  that  in  the  greater  ntim- 
her  of  cases,  a  gonorrhcca,  wbicfa  if  treated  by  internal 
remedies  alone,  would  continue  for  five  or  six  weeks, 
or  Imffer,  may,  when  judiciously  treated  with  injec- 
tions, be  cured  in  a  fostnight,  and  very  often  in  less 
time.  The  great  aim,  therefore,  of  tbe  prMtitimer 
ought  to  be  at  first  to  make  nse  of  such  injections  CMily 
as  will  tend  to  lubricate  the  suHace  of  the  urethra,  and 
to  counteract  and  destroy  the  stimulns  of  the  vims  :  as 
the  inflammation  abates,  he  may  add  some  gently  astrin- 
gent preparation  to  a  mucilaginous  and  sedative  injec- 
tion ;  taking  care  that  hs  astrin^ncy  be  suited  to  tbe 
state  of  tbe  disease,  and  to  the  irritability  of  tbe  pa- 
tient. Amongst  a  great  variety  of  subsUnces,  mer- 
cury in  diffncnt  finms  is  one  of  those  that  is  die  most 
firequently  employed  in  injections.  All  these  mercurial 
injections  Inve  more  or  less  of  astriogency ;  and,  ac- 
centing to  Or  Simmms,  it  is  solely  to  this  property 
that  we  are  to  ascribe  their  effects ;  for  tbe  idea  « 
their  correcting  tbe  veneml  vims  was  originally  in- 
troduced, and  has,  he  thinks,  been  contimttd,  upon  mis- 
taken princii^es. 

Calomel,  mixed  with  the  mucus  dischar^d  in  a  go- 
ntnrhoea,  has  no  more  power  in  destroying  the  infec- 
tious properties  of  that  mucus  than  cerusse  or  any  other 
preparation  would  have..  A  diluted  solution  of  subli- 
mate ipjected  into  tbe  urethra,  will,  like  a  solution  of 
verdigrise,  or  blue  vitriol,  or  any  other  styptic,  am- 
stringe  mouths  of  the  lacunse ;  but  this  is  all  that 
k  will  ^  for  it  will  never  lessen  the  infectious  nature 
of  tbe  virus.    This  same  thing  may  be  observed  of 
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ipaeciw.  crude  merc&ry  extinguished  by  means  of  mucUtge,  or 
sn-    of  mercnrial  oiatmeut,  blended  mtfa  the  yolk  of  an  egg, 

""V""^  and  wbich,  wben  tbrovru  up  into  tbe  urethra,  will  act 
nearly  in  the  same  manner  as  balsam  of  copaiva,  or  any 
other  stimulating  injection.  The  stimulus  of  mercury, 
-however,  has  often  been  found  of  considerable  efficacy  ; 
and  in  women,  when  tbe  vagina  only  was  affected,  af- 
ter washing  tbe  parts  well,  the  cure  has  been  accom- 
^ished  by  rubbing  Ihem  .repeatedly  with  mercurial 
mntment. 

As  the  gonorriioea  is  only  a  local  affection,  it  may 
•be  inferred  that  the  internal  use  of  mercury  is  umic- 
cassary  towards  the  cure.  Very  often  indeed  this  com- 
plaint may  be  removed  without  having  reconne  to  mer- 
curials. Sometimes  patients  have  been  met  with  whose 
ireoeral  health  has  been  greatly  impaired  by  a  lon^  con- 
tinued ase  of  mercury  in  such  cases,  while  the  original 
disease,  tbe  ^norrboea,  was  rendered  much, worse  by 
it  In  some  it  bas  degenerated  into  a  gleet,  that  was 
cored  with  extreme  difficulty  ;  in  others  it  has  brouglit 
•n  a  variety  of  distresaing  symptoms.  In  cases  of  gonor^ 
rhflsas,  thnefore,  whenever  mercury  is  administered,  it 
.nught  to  be,  not  with  a  view  to  expedite  the  cure,  but 
merely  to  obviate  tbe  dangers  of  siph^lis.  When  the 
infiBctMin  is  ajqparently  slight,  and  the  inflammation  and 
the  symptoms  trifling,  we  mi^  proceed  without  the  as- 
sistance of  mercury,  especially  if  the  patient  be  of  a 
weak,  relaxed,  and  iiritable  haUt,  likely  to  be  injured 
Ity  mercurial  medicines.  On  the  other  lumd,  wlicu  tbe 
.discbarge  is  violent,  the  iuflammation  considerable,  or 
the  seat  of  the  disease  high  up  in  the  urethra,  it  is  per- 
liaps  the  most  prudent  plau  to  give  mercurials  in  small 
doses,  and  in  such  forms  as  seem  the  best  adapted  to  the 
constitution  of  the  patient. 

The  pilula  Iiydrargyrif  as  prepared  according  to  tbe 
Tec^pts  inserted  in  the  last  edition  either  of  the  Lon- 
don (V  Edinbargh  Fharmacopoeias,  in  both  of  which 
the  mercury  is  rendered  active  merely  by  triture,  may 
perhaps  be  considered  as  one  of  the  mUdest  and  most 
efficacious  £irms  under  which  mereuiy  can  be  exhibited 
.1)^  the  mouth.  Its  efficacy,  will  depend  on  'its  not  ir- 
'  ntatin^  the  bowek,  and  thus  passing  by  stool  j  care 
must  Jikewise  be  taken  to  prevent  its  a&cting  tbe 
mouth.  Of  the  chemical  preparations  of  mercury,  the 
mildest  and  least  irritating  is  calomel.  It  may  be  given 
from  gr.  ifi.  to  gr.  iii,  at  bed-time,  occasimall^  inter- 
posing a  mild  purgative  to  prevent  it  from  salivating  j 
but  in  general  tbe  mercurial  piil  just  mentioned  is  to  be 
preferred. 

When  there  is  no  chancre  or  bubo,  no.  aj^iearance 
in  short  of  sipbylitic  infection,  it  would  be  improper 
.to  administer  corrosive  sublimate,  the  mrrcurius  c^i- 
natus,  or  any  eUier  of  the  mure  acrid  preparations  of 
m^ury. 

After  a  gonorriioea  pvceediog  from  venereal  causes 
^as  been  removed,  another  kind  of  running  without 
.pain,  called  the  gonorrhoea  mucosa,  or  gieeif  sometimes 
j^mains.  Sometimes  it  arises  from  a  constriction  and 
excoriation  of  the  urethra,  and  frequently  it  is  tbe  ef- 
fect of  an  enlai^mcat  and  diseased  state  of  the  pro- 
state. In  each  of  these  cases,  as  the  gleet  is  tbe  eSect 
of  irritation,  the  cure  will  depend  on  the  removal  of 
2he  local  disease  that  occasions  it.  But  there  is  ano- 
ther species  of  ^leet  that  seons  to  depend  chiefly  on 
aaelaxatiim.   It  is  in  genenl  lite  frnn  infection,  and 
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is  most  common  in  those  who  have  had  k>ng  and  fre^  Obttipatio. 
quent  gonorrhoeas.  It  is  likewise  often  the  effect  of  a ' 
debilitated  habit,  from  severe  purging,  or  a  long  con- 
tinued use  of  mercurials.  A  discharge  of  this  kind  is 
more  frequent  in  women  than  in  men  j  or,  at  least,  the 
floor  albus,  after  a  gonorrhoea)  will  often  be  mistaken 
for  a  gleet. 

When  there  is  no  reason  to  suspect  remaining  con- 
tagion, astringent  injections  will  be  of  tbe  greatest  ser- 
vice. It  will  be  necessary,  at  the  same  time,  to  attend 
to  the  health  of  the  patient,  by  nuployiog  cinchona, 
chalybeate  waters,  cold  bathing,  and  suoi  other  reme- 
dies as  will  tend  to  stren^en  the  system :  and  indeed 
by  tbe  use  of  these,  ^rtacnlariy  by  the  wndiona,  such 
runnings  are  often  snccessftilly  combated  in  those  who 
from  np{wehension  of  d«igefous  consequences  cannot  be 
prevaik-d  upon  to  emplc^  injections.  Wheu  there  is 
□0  tendency  to  inflammation,  the  balsam  of  copaiva  may 
be  prescribed  with  advantage  in  large  doses.  Dr  Sim- 
mons says  he  once  saw  a  complaint  of  this  sort  removed 
b^  applying  a  blister  to  the  perinieum,  after  it  had  re- 
sisted a  variety  of  othdr  remedies.  In  the  Medical  Ob- 
servatiims  also  we  have  an  account  of  a  gleet  and  in- 
continence of  nrine  removed  at  once  by  a  blister  to  the 
OS  sacrum.  In  general,  however,  the'  oUier  methods 
above  mentioned  will  be  sufficient  to  remove  it,  though 
sometimes  it  will  continue  fiir  a  long  time  in  spite  of  all . 
our  epdeavours  to  check  it.— Other  kinds  of  gooorrfaoea, 
io  which  the  semen  itself  is  ejected,  especially  during 
sleep,  may  be  cured  by  tonics  and  a  mild  cooUng  regi- 
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Order  V.  EPISCHESES. 
GENt;s  CXXU.  OBSTIFATIO. 

COSTIVEHESS. 

Obstipatio,  Lin,  i66.    Ft^.  1 28.    <Sir^.  ilX. 

Costiveoess  is  sometimes  occasioned  by  debility  in 
dyspeptic  persons,  sometimes  it  is  the  effect  of  ri^- 
dity,  and  sometimes  it  is  symptomatic  of  the  colic. 
It  may  proceed  from  an  affection  of  the  liver ;  drink- 
ing rough  red  wines,  or  other  astringent  liquors ;  too 
much  exercise,  especially  on  horseback  :  it  may  like- 
wise proceed  from  a  long  use  of  cold  insipid  food,  which 
does  not  sufficiently  stimulate  the  intestines.  Sometimes 
it  is  owin^  to  the  bile  not  descending  to  the  intestines, 
as  in  the  jaundice :  and  at  other  times  it  proceeds  frou 
diseases  of  the  intestines  themselves,  as  a  pnl^,  spasms, 
tumors,  &c. 

Excessive  costiveness  is  apt  to  occasion  ^nins  of  the 
head,  vomiting,  colics,  and  other  com^amts  of  the 
hewds.  ~  It  is  peculiarly  hurtfid  to  hypochondriac  and 
h^teric  persons,  as  it  generatct  wind  and  ether  distres- 
sing symptoms. 

Persons  wbo  are  generally  costive  should  live  upon 
a  moistening  and  laxative  diet ;  as  roasted  or  boiled 
apples,  pears,  stewed  prunes,  raisins,  gruels,  with  cur- 
rants, butter,  htmey,  sugar,  and  such  like.  Broths 
with  spinage,  leeks,  and  other  soft  pot-herbs,  are  like- 
wise proper.  Rye-bread,  or  thaA  which  is  made  of  a 
mixture  of  wheat  and  rye  together,  oiwht  to  be  eaten. 
No  person  troubled  with  costiveoess  snonld  eat  white 
bread  nkoc,  cspecinUy  that  whick  is  oade  of  fins 
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EpiwheiM.  flour.  Tbe  best  bread  for  keeping  tin  bellj  solaUa  it 
wliat  in  some  parts  of  England  they  call  metim.  It  is 
made  of  a  haixtnre  of  wheat  and  lye,  and  U  vtry  a^ree- 
:tblc  to  those  who  are  accustomed  to  it. 

Costivenesa  19  increased  by  keeping  the  body  too 
warm,  and  by  every  tbiog  that  promotes  the  perspira- 
tion  \  as  wearing  flannel,  lying  too  long  in  bed,  Sec. 
inteiue  thought,  and  a  sedentary  life,  are  likewise  hurt* 
t\i\.  All  the  secretions  and  excretions  are  promoted  by 
moderate  exercise  without  doors,  and  by  a  gay,  cheer- 
ful, sprightly  temper  of  mind. 

The  drink  should  be  of  an  opening  quality.  All  ar- 
dent spirits,  austere  and  aatringent  wines,  as  port,  cla- 
ret, &C.  ought  to  be  avoided.  Malt  liquor  that  ia  fine 
and  of  a  moderate  strength  is  very  proper.  Bntter-milk, 
ivhcy;  and  other  watery  liqaois,  arc  likewise  proper, 
and  may  he  drank  in  turns,  as  the  patient*s  Inclioatioa 
directs. 

Those  who  are  troubled  with  costivenesB  ought,  if 
possible,  to  remedy  it  by  diet,  as  the  constant  use  of  me-- 
dicines  for  that  purpose  is  attended  with  maitv  incon- 
veniences, and  often  with  bad  consequences.  In  time 
the  custom  becomes  necessary,  and  generally  ends  in  a 
total  rehucatitm  of  tbe  bowels,  indigestion,  km  of  appe- 
tite, wasting  of  the  strength,  and  death. 

The  learned  Dr  Ailiutluiot  advises  those  who  are 
troubled  with  costiveiieH  to  use  animal  oils,  as  fresh- 
butler,  cream,  mamnr,  iat  broths,  &c.  He  likewise 
reomnmeuds  Uie  espresaed  oils  of  mild  vegetables,  as 
elivM,  almonds,  pistacbes,  and  the  firaits  themselves ; 
all  oily  and  mild  fruits,  as  figs  decoctions  of  mealy  ve- 
getables ;  these  lubricate  the  intestines  ;  some  saponace- 
ous substances  which  stimulate  gently,  as  hooey,  hydro- 
mel,  or  boiled  honey  and  water,  unrelined  sugar,  &c. 
are  useful. 

The  doctor  observes,  that  such  lenitive  substances 
are  proper  for  persons  of  dry  atrabiliarian  constitutions, 
who  are  subject  to  astricdon  of  the  belly  and  the  piles, 
and  will  operate  when  stronger  medicin^  substances  are 
sometimes  inefiectnal }  but  that  sodi  lenitive  diet  hurts 
diose  yrboBK  bowels  are  weak  aad  lax.  He  likewise  ob- 
serves, that  all  watery  substances  are  Icsiitive )  aod  tiiat 
even  common  water,  whey,  sour-milk,  and  butter-milk, 
have  that  effect :— lliat  new  milk,  especially  asses  milk, 
stimulates  still  more  when  it  sours  on  the  stomach }  and 
that  whey,  turned  sour,  wilt  purge  strongly  : — ^Hiat 
most  part  of  fruits  are  likewise  laxative }  and  that  some 
of  them,  as  grapes,  will  throw  such  as  take  them  im- 
moderately, into  a  cholera  morbus,  or  incurable  diar- 
rhoea. 

When  the  body  cannot  be  kept  open  without  medi- 
cine, gentle  doses  of  riiiAaib  amy  be  taken  twice  or 
tbrice  a-week.  This  is  not  near  ao  iojitfious  to  the  sto- 
mach as  aloes,  jaltp,  or  tbe  other  drastic  purgatives  so 
mw^  in  use^  Infiirioos  of  SMiiamiid  manna  may  like- 
wise be  takvOf  or  half  an  dunce  of  tartarised  alkiui  dia> 
solved  in  water  gmel.  About  the  size  of  a  niitmeg  of 
lenitive  electmy  taken  twice  or  tbrice  a*day,  generally 
aotwsn  tbe  pufose  very  well. 
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lliis  disease  is  distinruished  into  vanons  species,  bchnris. 
according  as  tbe  scat  M  it  is  in  tho  kidneys,  the'-  v 
ureters,  the  bladder,  or  the  urethra ;  and  hence  these 
species  are  named  rmcuErV,  ureterica,  veskaliSf  and  ure- 
thrtUis. 

I .  Ischuria  renaltM^  or  a  suppression  of  urine  from  an  395 
affection  of  tbe  kidneys,  happens  but  rarely  ;  however, 
Dr  Home  in  his  Clinical  Experiments  describes  such 
«  case.  In  the  end  of  December  1774,  a  man  of  a 
full  habit,  aged  35,  was  seized  with  shivering,  cold- 
ness, and  severe  cough.  Three  days  after,  hie  urine 
appeared  high-coloured,  was  passed  with  pain,  and 
in  small  quantity.  About  tbe  8th  of  JannaTy  1775, 
he  was  attacked  with  vicdent  pains  in  tbe  small  of  lus 
bsck,  over  tbe  whole  abdomen,  and  in  the  aiUes, 
with  pain  in  tbe  region  of  tbe  liver  when  pressed.  A 
general  swelling  was  aftuwards  observed  all  over  tbe 
body,  but  chiefly  in  the  ankles  and  abdomen,  which 
last  was  tense  and  bard.  These  were  attended  with 
vomiting,  bad  appetite,  and  considerable  Urint.  When 
he  entered  the  clinical  ward  (Janua^  2ist),  the  cough, 
sickness,  and  vomiting,  had  gone  on,  but  tbe  suppres- 
sion ofnrine  remained.  The  lUtle  iHiich  he  made  was 
passed  with  his  stools,  so  that  Dr  Heme  saw  it  but 
once ;  and  then  it  was  pale,  uid  had  a  white  powder 
at  bottom.  The  pains  and  swellinj^  which  retained 
the  impression  of  the  finger,  contmned;  he  bad  a 
beadadi,  and  a  very  slow  jmlse,  beating  only  488tr(dces 
in  a  minute.  He  bad  tdcen  a  gnat  many  dinretto 
medicines  before  his  adiniseion.  Ilw  day  aner  bta  re- 
ception, he  was  seized  with  a  spontaneous  diafrfaoea, 
which  CMitinued  during  the  remainder  of  his  life. 
Crystals  of  tartar  were  exhibited  In  doses  of  half  an- 
ounce  each  morning ;  at  bed-time  he  took  20  drops 
of  tincture  of  c^ium  with  a  scmple  of  nitre,  and  con- 
tinued this  course  for  eight  days  without  any  increase 
of  urine.  Hie  stronger  and  beating  diuretics  were 
then  tried,  as  an  iofusion  of  juniper  berries  and  pills 
of  garlic;'  but  they  were  attended  with  no  manifest 
advantage.  'Wbenever  tbe  pulse  became  so  stoong  thM 
be  could  bear  Ueoding,  «gbt  ounces  of  blood  wen 
taken  away,  which  was  sizy.  IRtis  was  thrice  repeat- 
ed;  he  appeared  easier  after  eaeb  bleeding,  bis  pulse 
bore  it  well,  and  tbe  swellings  and  other  symptoms 
abated.  The  besting  diuretics,  in  this  state,  were 
given  np,  and  a  mixture  of  vinegar  and  nitre  was 
substituted  in  their  place,  in  each  dose  of  which,  taken 
every  two  hours,  there  was  a  scnple  of  nitre.  Fo- 
mentations were  applied  to  the  region  of  the  kidneys, 
and  campbwated  oil  was  afterwards  rubbed  on  the 
fart.  He  was  ordered  the  semica^nm,  which,  from 
adcfidency  of  water  in  the  hospital  at  that  time,  he 
got  only  onoe  \  and  which  then  seemed  to  have  a  ^ood 
efect,  as  be  passed  a  gill  of  urine  when  be  was  m  it. 
Notwithstanding  this,  however,  tbe  disease  conttnnallr 
gained  ground;  be  became  comatose,  ddirions,  and 
died  ten  days  after  his  admission.  On  dissection, 
kidneys  were  found  of  an  irregular  form ;  some  watery^ 
vesicles  appeared  on  their  surface,  containing  black 
gritty  particles  like  fine  sand ;  and  tbe  lower  part 
Uie  right  kidney  was  considerably  inftuned.  Hw 
pyloms,  part  of'^  the  duodenum,  and  a  consid^able 
part  of  the  small  intestines,  were  mach  inflamed.  In 
tbe  abdomen  were  found  about  five  pounds  of  fluid, 
and  in  the  cavities  of  tbe  thorax  about  balf  a  pound. 
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iiebew«.The  lung*  wtn  •  Httle  inflamed,  and  fall  of  nnall 
— tubercles  on  their  snrface  and  in  their  substance :  the 
heart  was  large,  and  a  polypus  in  each  ventricle.  About 
six  ounces  of  fiuid  were  tbund  in  the  pericardium :  in 
the  brain  nothing  preternatural  appeared^  except  about 
an  ounce  of  water  in  each  ventricle. 

Dr  Home  seems  to  hare  been  at  a  loss  for  the  re- 
mote cause  of  this  suppression  of  urine,  whith  mani- 
festly bad  its  iounednte  ori^n  from  the  kidneys  having 
lost  the  power  of  performing  their  functions.  He 
thii^  the  inflammatioa  which  appeared  in  the  right 
kidney  was  scuce  safficieat  to  have  oecaaioaed  ue 
distemper,  as  the  other  would  have  supplied  its  ^ee : 
tor  vAich  reason  also  he  thinks  that  the  ischuria  was 
owing  to  a  general  aRction  of  the  system }  and  tbat 
it  was  of  an  atthritte  nature,  the  patient  having  been 
troubled  with  complaints  of  that  kind  for  a  long  time 
before. 

396  2.  The  itckuria  ureterioa  ia  also  a  rare  disease,  unless 
the  obstmetion  proceeds  from  a  stone  or  clot  of  blood 
stopping  up  the  passage.  Gravel  or  stones,  indeed,  are 
very  frequently  formed  in  the  kidneys  :  and,  by  iWUing 
into  the  ureters,  ocoaeion  an  ischuria,  with  violent  pain, 
and  symptems  omm*  or  lees  urgent  in  propwtion  to 
the  size  ead  shape  of  the  stones.  Sometimes  it  is 
attended  with  eeldness  of  the  extremUies,  nausea, 
vomiting,  and  spastic  oonsteictioo  of  die  ^vecordia, 
a  difficmty  of  nuking  water,  constipation  of  the  belly, 
difficaky  of  breathing,  atnpw  of  the  tbi^,  retraction 
of  the  testiele,  inqaietiide,  less  of  strength,  ^mcope,  and 
convulsion  fits.  When  the  violent  ^lain  has  continued  for 
several  days  and  nights  without  intermission,  and  has 
brought  tM  patient  exceeding  low,  and  the  suppression 
of  urine  ia  complete,  with  coldness  of  the  extremities 
and  coavulsims  of  the  tendons,  death  is  at  hand.  Nor 
is  it  a  good  sign  when  the  stone  continues  long  in  the 
ureter  j  for  uien  the  appetite  decays,  a  nausea  mid 
retching  to  vomit  supervene,  and  the  patient  is  con- 
sumed  with  a  hectic  heat.  Sometimes  the  pain  ia  at- 
tended with  an  inAunsMUiea  of  the  ctemaiBli  and  in- 
tettmes  (  and  sometimes  the  disease  ends  in  a  dropsy 
of  die  breast,  or  lethaigy,  which  soon  carry  off  tlie 
patieaL 

The  indications  of  cure  are,  to  exclude  the  stone  as 
easily  as  possible,  and  prevent  the  breeding  of  others. 
If  the  patient  be  of  a  sanguineous  temperament,  Sy- 
denham reconxDends  to  take  away  ten  ounces  of  blood 
from  the  affected  side ;  and  then  to  give  the  patient  a 
gallon  of  posset-drink  in  which  two  ounces  of  marsh- 
mallow  roots  have  beea  boiled,  injecting  at  the  same 
time  an  emollient  glyster.  After  the  posset  drink  has 
been  vomited  np,  aod  the  clyster  returned,  .give  a 
prat^  lane  dose  of  an  tfiate.  But  if  the  patient  be 
eld  or  weut,  or  snIgcGt  to  nervoos  aflections,  bleeding 
may  he  omitted,  especially  if  bis  urine  at  die  b^n- 
amg  (tf  the  fit  he  ome-coloured,  and  mixed  with 
gravel ;  bat  as  to  the  other  things,  the  cure  is  the 
earoe.  Hnxbam  highly  recommends  an  emollient  bath 
prepared  of  a  decoction  of  marsbmallow  root,  liotseed, 
ibenagreek  seed,  and  flowers  of  chamoniile,  to  which 
may-  be  added  a-few  white'  poppy  seeds.  By  tbeuse  of 
this  bath  he  sajrs  he  has  seen  the  most  cruet  fit  of  the 
gravel  suddenly  ended,  when  neither  copious  bleeding 
nor  i^atea  had  the  least  effect.  Mild  dioretica  are  al- 
so of  eervMe.  Hoffman  recommeiids  dulcified  sjurit  of. 
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nitre  as  pn^er  to  relax  the  ^astie  stricture.  It  is  to  be  bchurU. 
taken  with  suitable  distilled  waters  and  syrup  of  pop- '  y 
pies;  or  in  broth,  with  a  few  spoonfuls  of  oil  of  sweet 
almonds.    Turpentine  glystera  are  also  accounted  very 
serviceable ;  and  may  be  prepared  with  ten  ounces  of  a . 
decoction  of  cliamomile,  with  half  an  ounce  of  turpen- 
tine dissolved  in  the  yolk  of  an  egg,  and  about  as  much 
honey.    The  sai  diureticuSf  or  acctt't  potasscr,  is  much 
esteemed  by  some,  when  taken  along  with  an  opiate. 
But  when  the  stone  is  too  big  to  pass,  Arbuthnot  re- 
commends a  cool  and  diluent  diet  to  hinder  the  further 
growth  of  it.   Whey,  infusion  of  lintseed,  decoctitm  of. 
marshmallows,  and  gently  resolving  diuretics,  are  also  ; 
proper.   To  put  a  stop  to  the  vomiting,  the  compoinid 
tincture  of  benzoin,  formerly  named  bStatmtm  trauma- 
ticumf  has  sometimes  been  used  with  success,  when  al- 
most every  other  means  have  &iled. 

3.  The  ischuria  vesicalia  may  arise  from  a  stone  in  391 
the  bladder;   and  this  indeed  is  the  most  commm 
cause  of  it:   boC  there  are  certain  cases,  in  which, 
though  the  usual  quantity  of  urine,  or  perhaps  more, 
be  passed,  the  patient  dies  from  the  retention  of  a  stiU  . 
greater  quantity  in  the  bladder.    Of  this  Dr  Hume 
gives  the  following  instances.    A  man  of  58  years  of 
age,  of  a  strong  spare  habit,  and  never  subject  to  the 
gravel,  had,  during  the  winter  of  1777,  a  cough 
with  expectoration,  which  went  off  in  the  beginning 
of  1778.   About  die  lyth  of  Felnrmtry  177S  he  fek  ' 
some  difficulty  in  passng  his  mine,  and  much  pain 
about  the  region  of  the  bladder.   He  continued  in. 
this  way  for  ten  days,  after  which  he  became  easier  on 
application  of  some  medicines.    The  abdomen  then 
swelled,  and  he  had  pains  in  his  loins  and  thighs. 
Ou  tbe  3d  of  March  he  was  admitted  into  the  clinical 
ward ;  his  abdomen  was  then  swelled  and  tense  ;  and 
an  evident  fluctuation  was  felt,  which  some  that  touched  . 
him  thought  was  sonorous  and  prodwxd  by  wind.  A. 
tnroor  was  discovered  between  the  navel  uid  sj^ne 
of  the  OS  ilium  on  the  left  side,  which  gave  him  much  . 
pain,  especially  when  pressed.     This  tumor  hecame 
mere  easily  felt  aflu-  theswelling  of  the  lAdomen  dc-  - 
creased,  seemed  ronnd,  and  very  near  as  large  as  the 
bead  of  a  chUd.   It  appeared  very  much  on  the  left 
side,  even  when  the  patient  laj  on  the  right,  and  itthea  . 
became  dependent.    He  passed  urine  frequently,  and 
rather  more  than  in  health,  as  it  was  computed  at  four 
pints  a-day.    It  was  always  clear,  and  of  a  light  oo~  - 
looTt    His  body  had  a  strong  disagreeable  smei  il;  his. 
skin  was  dry,  belly  bound,  and  his  appetite  entirely 
gone,  sO'that  he  had  hardly  taken  any  food  fer  1 2  days. , 
His  less  swelled  slightly  for  some,  days  in  the  evening. 
His  pulse  was  generally  re^lar,  sometimes  slower  than, 
Batitfal,.and  sometimes  a  little  qoicker ;  being  once  iclt 
at  644  and  another  time  at  5^    He  ma  often  seiud,  . 
especially  after  eating  or  drinking^  with  hicoough; 
which  increased  and  lasted  till  Im.  dratb.   On  the  30th 
day  of  his  disease,  after  some  doses  of  squills,  the  gene- 
ral swelling  of  his  abdomen  Sell,  became  ranch  softer, . 
and  more  distinctly  discovered  the  swelling  of  the  left 
side.    The  next  day-a  vomiting  carae  on-;,  he  became 
d^rions,  and  died  the  day  foUowiog.    The  body  be- 
ing opened,  it  appewvd  that,  the  tumw  which  was  so- 
distinctly  felt  on  the  left  side  of  the  abdomen,  was 
owing  to  a  distention  id  the  bladder  with  nrine.  Its 
fondos  xeached.to  ahovt  the  division  of  the  aorta  into 
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Epiichcies.  tlie  iliacs ;  it  entirely  filled  the  pelvis,  and  contauied 
'     V  ~"'  between  five  and  six  pounds  of  urme  of  a  pale  colour. 

Od  examinbg  the  external  surface,  iu  neck,  and  the 
beginoing  of  the  aretfara,  were  found  to  be  surrounded 
with  a  scurbonty,  vbicb  impeded  tbe'evacuatioa  of 
tbe  urine.  The  bladder  itaelf  vas  much  tlHckciied, 
but  not  more  in  one  part  than  another.  Hie  ureters 
entered  natonlly  j  but  were  much  thickened  in  their 
,  upper  half  near  tbe  kidney.  The  kidnevs  were  some' 
vrhat  enlarged  ^  particularly  tlie  left,  Vhlch  bad  se\'eral 
watery  vesicles  on  its  external  surface.  These  organs 
were  not  in  their  usual  situation  j  but  lay  close  on 
each  side  of  the  spme,  and  very  near  the  aorta  :  bo 
that  the  renal  vessels  were  very  short.  VMiat  vtaa  very 
singular,  the  lower  end  of  each  arose  over  tbe  sjum, 
'Mod  they  were  nnited  together  by  their  membranea, 
the  aorta  passing  beneath  the  union.  The  bladder  had 
.  -pressed  considerably  on  this  part }  and  the  peritoneum 
■covering  them  was  considerably  thicker  than  natural. 
The  lungs  adhered  every  wbeie  to  the  plennf  and  in 
some  places  very  firmly :  tbe^  were  of  a  loose  texture 
and  black  colour ;  and  the  veins  of  the  lower  extremi- 
ties were  turgid  with  blood.  It  does  not  appear  that 
'  this  patient  got  any  medicines  farther  than  a  few  dried 
squills,' which  diminished  tbe  swellings  and  brought  off 
much  wind.  He  also  got  a  mixture  of  musk,  and  af- 
terwards of  opium,  for  bis  hiccough  i  but  without  suo- 
cess.  His  disease  Was  mistaken  for  an  ascites  }  and  tbe 
catheter  was  not  tried  :  but  in  another  case  the  use  of 
this  instrument  "was  appurently  of  more  service  than  any 
internal  medicines.   This  last  patient  was  about  90 

J 'ears  of  age,  and  laboured  under  symptoms  very  simi- 
iir  to  tbow  already  mentioned.  When  admitted  into 
the  clinical  ward,  he  had  the  hypogastric  region  swel- 
led, and  difliculty  of  passing  bis  water ;  but  without 
pain,  vomiting,  or  hiccou^i.  He  had  lost  all  appis 
tite  'f  was  thirsty,  and  costive.  His  pulse  was  1 10,  and 
weak.  In  the  evening  about  three  English  pints  of 
pale  clear  urine  were  drawn  by  means  of  the  cathe- 
ter :  the  next  day  all  the  symptoms  were  gone  off  or 
abated.  After  this  he  continued  to  pass  some  urine, 
sometimes  voluntarily,  sometimes  involuntarily  and  in- 
(icnsihly  :  but  so  much  always  runained  behind,  that  his 
bladder  was  constantly  full,  unless  when  the  urine  Was 
drawn  off,  which  was  done  twice  every  day.  The  urine 
■was  sometimes  pale,  sometimes  of  m  deep  red  odour  ( 
and  once  there  was  some  blood  nuaed  with  it,  which 
perhaps  might  have  been  occasioned  by  the  catheter. 
About  the  sixth  day  the  urine  was  very  putrid,  with 
ranch  purulent  like  matter  at  the  bottom,  and  was  pas- 
sed with  more  pain.  About  the  ilth,  the  putrid 
smell  went  off.  The  next  day  all  the  urine  passed  in- 
sensibly except  what  was  drawn  off;  and  an  hiccough, 
though  not  ver^  severe,  had  come  on.  In  this  way 
lie  continued  without  fever,  thon^  frequently  troubled 
with  the  hiccough,  especially  during  those  nights  in 
-  which  the  urine  had  not  been  drawn  off.  A  month 
after  adnussion,  the  bladdM',  with  the  assistance  of 
the  catheter,  was  almost  entirely,  though  insensibly 
evacuated,  and  the  hiKouj^  had  left  him }  he  had  no 
other  complaint  but  that  of  voiding  his  urine  insen- 
i»ibly,  tbe  natural  effect  of  m  scirrhous  bladder,  and 
which  was  probably  incurable.  With  this  patient 
4Jk  hot  bath  and  mercurials  were  tricdt  in  order 
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to  soften  the  Bcirriuwity  of  the  bladder,  bat  wtt&nit  ivbaA 
effect.  '■■   0  — * 

4.  Hie  uchuria  urethroUs  arises  from  .some  tumor 
obstructing  the  passage  of  the  urethra,  and  thus  hin- 
dering the  flow  of  the  orue.  U  is  no  uncommon  dis- 
>  temper,  and  often  fiillows  a  gooorrhoea.  Dr  Hoow 
gives  us  an  example  of  this  also.— Tbe  patient  >was  » 
man  oi  60  years  of  age,  who  had  laboored  under  a 
goaorrhcca  six  OMHiths  before,  and  which  was  stopped 
by  s<nne  medicines  io  two  or  three  days.  He  felt, 
soon  afterwai  ds,  a  difficulty  in  passing  his  urine,  which 
gradually  increased.  About  10  days  before  his  ad- 
mission into  the  cUoical  ward,  it  was  attended  with 
pains  in  the  tflans,  and  ardor  urintt;  he  had  passed 
only  about  ei^tomces  the  day  before  his  admisuui, 
and  that  with  very  great  difficulty  \  and  the  hypo^- 
stric  region  was  swelled  and  pained.  On  introducing 
the  catheter,  three  pounds  of  urine  were  drawn  off,  by 
which  the  pain  -and  strellii^  wevo  nuovcd.  Tbe  in- 
stmment  required  foive  to  auks  it  pass  the  nedc  of  th« 
bladder,  and  blood  followed  the  operation :  and  the 
finger,  introduced  into  the  anus,  felt  a  hard  tumor  a- 
bout  its  neck.  He  was  treated  with  mercurial  pills  and 
ointment,  by  which  the  swelling  about  tbe  neck  of  the 
bladder  soon  be^an  to  decrease ;  but  at  the  same  time  » 
swelling  the  ri^t  testicle  appeared.  He  was  vomit- 
ed with  four  grams  of  turbith-mineral,  the  stibstilphat 
hydrargyri^vut  of  tbe  present  pharmacopoeia,  which 
operated  gently ;  and  here  Dr  Home  otoerves,  that 
though  these  vomits  are  little  used,  from  a  mistaken  no- 
tion  of  their  severity,  he  never  saw  them  operate  with 
more  violence  than  (Kher  vomits,  or  than  he  could  h«ve 
widied.  The  swelling  diminished  in  consequence  of  tJie 
emetic  and  some  external  applications }  and  the  cure 
was  completed  by  bleeding  and  a  decoction  of  mezereen 
root. 

Genus  CXXIV.  DYSURU.  35, 

Difficulty  of  discharging  urine. 

Dysuria,  Sauv.  gen.-  265.    Lin.  57.    I^og,  164. 

Sag.  213. 
Stranguria  auctorum, 

A  difficulty  of  making  water  may  arise  from  many 
different  causes ;  a«  from  some  acrid  matter  in  the 
blood,  canthnridcs,  for  instance ;  and  hence  a  stniD- 

fnry  very  often  succeeds  the  application  of  blisters, 
n  many  cases  it  arises  from  a  compression  of  some 
of  tbe  Jieighbouring  parts  }  of  the  uterus,  for  instance, 
in  a  state  of  pregnancy.  Or  It  may  arise  from  a  spas- 
modic affection  of  the  bladder,  or  rather  its  sphincter; 
or  from  an  inflammation  of  these  parts,  or  others  near 
^  them.  Hence  the  disease  is  distinguished  into  so  many 
species,  the  cure  of  which  is  to  he  attempted  by  reme- 
dies indicated  by  their  different  canses. 

But  tbe  most  common,  as  well  as  the  most  dangerous 
species  is  that  arising  from  a  calculous  concretion,  or 

Stone  in  the  BuDofiiu 

Dyxuria  ddculosa,  Smiv,  sp.  1 2.  400 

.  The  signs  of  a  stone  in  the  bladder  are,  pain,  espe- 
cially about  the  splutter  3  and  bloody  urine,  in  conse- 
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betei.  quence  of  riding  or  Wing  jolted  In  8  carriage ;  t  scste 
r™— '  of  weight  in  the  perttktum  ;  an  itchiness  of  the  glan» 
pern's;  slimy  sediment  to  the  urine  }  and  frequent  stop< 
pages  in  making  watery  a  tenesmus  also  comes  on  while 
the  urine  is  discharged :  hut  the  ihost  oertaio  sign  is^ 
when  the  stone  is  felt  bj  the  finger  introduced  into  the 
anu9,  or  by  sounding. 

Causes,  £cc.  It  la  not  easy  to  say  what  the  pardcu- 
lar  causes  are  which  occasion  the  apparently  earthy  par- 
ticles of  tlie  fluids  to  run  together,  and  form  diosc  cal- 
culous concretions  which  are  found  in  different  parts  of 
the  body,  and  especially  in  the  organs  for  secreting  and 
discharging  the  urine. 

The  gout  and  stone  are  generally  supposed  to  have 
some  aranity,  because  gouty  people  are  for  the  most 
part  alHicted  with  the  gravel.  But  perhaps  this  is 
in  part  owing  to  their  long  conBnemcnt, .  ana  to  tying 
on  the  back,  which  people  who  labour  under  the  gout 
are  often  obliged  to  submit  to  ;  since  the  want  of  exer- 
cise, and  this  posture,  will  naturally  favour  the  stagna- 
tion of  grass  matters  in  the  kidneys :  besides,  there  are 
many  instances  of  people  severely  afflicted  with  the  8ton« 
for  the  greatest  part  of  a  long  lue,  who  have  never  had 
tke  least  attack  of  the  gout. 

There  is,  however,  good  reason  for  bcHeviog,  that 
some  fardier  connection  takes  place  between  ue  two  ~ 
diseases;  and  when  treating  of  the  goat  we  have  ^- 
ready  given  some  mccoont  of  the  opinion  of  an  inge> 
nious  anonymous  author,  who  has  endeavoured  to 
prove,  that  both  the  one  and  the  other  depend  on  a 
pecaliar  acid,  the  concreting^  lithic,  or  uric  acid,  which 
is  always  present  in  blood and  which  may  be  precipi- 
tated from  thence  b^  various  causes,  such  as  the  intro- 
duction of  other  acids,  or  the  like.  When  thus  preci- 
pitated, be  supposes  it  to  produce  the  whole  phenomena 
of  Jwth  diseases.  The  objections  we  formerly  stated 
'to  his  theory  of  gout,  do  not  equally  militate  against 
that  of  calcnloa  }  and  it  is  at  lust  certain,  irom  the 
beat  diemical  analysis,  that  what  are  commonly  called 
uriiuru  calculi,  and  have  been  considered  as  entirely 
u  earuy  nutter,  conust  principally  of  acid  in  a  solid 
state  united  only  with  a  anall  proportion  of  earth  or 
mucus.  We  may,  therefore,  whether  this  hypothesis 
be  altogedier  well  founded  or  not,  justly  view  Uthiasls 
as  depending,  in  a  great  measure,  on  the  separation  of 
an  acid  fixim  the  blood. 

Whatever  may  be  the  particnlar  cause  of  the  disposl- 
U(m  to  HthuistM,  the  kidneys  siffeu  to  be  the  most  like- 
ly places  for  particles  to  concrete  or  ran  toother,  be- 
caose  of  the  great  quantity  of  blood  whidi  passes 
throng^  the  raial  arteries,  and  which  coma  inune- 
itiately  from  the  beurt,  fraught  with  vazioua  newly  re- 
ceived matters,  that  have  not  nndergone  much  ia  the 
mction  of  the  vesstls,  and  therefore  cannot  as  yet  be  sup- 
posed to  be  thoroughly  assintilated. 

Anatomists  who  have  carefully  examined  the  kid- 
nejn  in  the  human  suhject,.  particularly  M.  Bertin,  in- 
form ua,  .that  there  are  two  sets  of  tubuli  uriniferi ; 
the  one  continued  directly  from  the  extremities  of 
the  renal  nrtmy,  and  the  other  s^ningiug  from  that 
vesiealar  textors  which  is  conspicuous  ia  the.  kid- 

It  is  in  this  Teslcolar  part  of  the  kidney  that  we 
frtaamt  the  particles  of  the  concreting  matter  first 
stagnate  and  ^»alesce  :  for  it  is  hardly  to  be  supposed, 
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that  such  solid  matters  eou^d  be  stlowcd  to  stop  in  i>jsaria. 
the  extremities  of  the  renal  arteries,  since  the  blood, '  V" 
and  the  urine  separated  from  it,  must  flow  through 
these  vessels  with  great  degrees  of  force  and  velocity  j 
but  in  the  intermediate  vesicuhc  the  particles  may  lie, 
and  there  attracting  each  other,  soon  come  to  acquire 
sensible  degrees  of^agnitude,  and  Uius  become  sand 
or  gravel.  As  loug  as  this  sand  or  gravel  formed  In 
the  vesicular  part  of  the  kidney  lies  quiet,  there  will 
be  no  pain  or  uneasiness,  until  the  concretions  become 
large  enough  to  press  either  on  the  adjoining  tvbult\ 
or  on  the  blood-vessels ;  then  a  sense  of  weight,  and 
a  kind  of  obtuse  pttiit  in  the  loins,  will  be  len.  But 
when  the  small  pieces  of  concreting  matter  shall  be 
dislodged  and  washed  off  by  the  force  of  the  circu- 
lating fluids,  or  loosened  by  some  spasmodic  action  of 
the  moving  fibres  In  these  parts,  they  will  in  their  pas- 
sage create  pain,  raise  diflerent  degrees  of  inflamma- 
tion, or  perhaps  lacerate  some  blood-vessels,  and  cause 
bloody  urine.  When  these  little  concretions  happen  ta 
be  detained  in  the  pelvis  of  the  kidney,  or  any  other 
place  where  a  flow  of  urine  continually  passes,  thef 
soon  increase  In  size,  and  become  calculi,  frtan  the  con- 
stant accession  of  particles,  which  are  attracted  by  the 
original  bit  of  sand,  which  thus  becomes  the  nuckua- 
of  a  stone. 

It  is  an  o^ion  which  Hippocrates  first  advanced, 
and  which  has  been  almost  universally  adopted  by  his 
followers,  and  has  remained  till  lately  uncontrovert- 
ed,  that  the  stone  and  gravel  are  generated  by  the  use 
of  hard  water.  From  the  quality,  which  the  waters  of 
certain  springs  possess,  of  depositing  a  large  earthy  sedi- 
ment, either  in  the  aqueducts  through  which  they  are 
conveyed,  or  in  the  vessels  in  which  they  are  boiled  or 
preserved,  it  was  conjectured,  that  in  passing  through 
,  the  kidneys,  and  especially  whilst  retained  in  the  blad- 
der, they  would  let  fall  their  nxjsser  particles,  which 
by  the  continued  a^jiosition  of  fresh  matter,  Gmmected 
1^  the  animal  gluten,  ^nd  compacted  hy  tli«  moBcnlar 
action  of  that  organ,  wonld  in  tune  fiim  a  calculos  suf<^ 
ficiently  large  to  produce  a  train  of  the  most  excraciat- 
ing  symptoms.  And  this  reasoning  i  priori  has  been 
supposed  to  be  fHmfirmed  hy  facts  and  experience )  for 
not  to  mention  the  authority  of  Hippocrates,  Dr  Lister 
has  observed,  that  the  inhabitants  of  Paris  are  peculiar' 
ly  subject  to  the  stone  in  the  bladder.  Nicholas  dc  Bleg- 
ny  has  related  the  history  of  one  who  was  dissected  at 
Paris,  In-  whom  the  pylorus,  a  great  part  of  the  duode- 
num,  and  the  stomach  itself,  were  found  incrustated 
with  a  stony  matter,  to  the  thieknew  of  a  finger's 
breadth.  Aiid  it  well  known,  that  Uw  water  of  the 
river  Seine,  with  which  that  city  is  supplied,  ia  so  im- 
pegnated  with  calcareoos  matter,  as  to  incrustaCe,  and 
in  a  short  time  to  choke  up,,  the  pipes  throng^  which 
it  runs.  But  on  the  other  hand  it  is  objected,  that  the 
human  calculus  is  of  animal  origin,  and  fay  chemical' 
analysis  appears  to  bear  very  little  analogy  to  the  stony 
concretions  of  water :  and  though  it  be  allowed,  that 
more  persons  are  cut  for  the  stone  in  the  hospitfUs  at 
Paris  than  in  most  other  places ;  yet  upcm  inquiry  it  is 
found,  that  many  of  those  patients  come  frt>m  different 
provinces,  and  from  towns  and  villages  far  distant  froA 
the  Seine. 

Dr  Percival  conjectures,  that  thon^  this  disease  may 
chiefly  depend  upon  a  ptcnliar  dispontioa  to  concreto 
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'  EpiscliescE.  in  tlje  animal  fluldis,  wliich  in  matiy  instances  is  faere- 
*  ditaiy,  and  in  no  instance  can  with  certainty  be  impu- 
ted to  anj*  particular  cause  ;  yet  hard  water  is  at  least 
negatively  favourable  to  this  diathesis,  by  having  no 
tendency  to  diminish  it.  The  urine  of  the  most  heaJtiiy 
'person  is  generally  loaded  with  an  apparently  terreouji 
matter,  capable  in  favourable  circumstances  of  forming 
a  f:a1cu1U8  ;  as  is  evident  from  the  thick  crust  which  it 
'deposits  on  the  sidesof  the  vessels  in  whidi  it  is  contaio- 
td.  And  it  seems  as  if  nattu^  intended  by  this  excre- 
tion to  dischai^  all  the  snpeiflnons  salts  of  the  blood, 
together  witji  those  earthy  particles,  iriiich  are  either 
derived  from  our  aliment,  and  fine  enoagh  to  |tas8 
through  the  lacteals,  though  insuperable  by  the  powers 
of  circulation,  or  wbifch  arise  from  the  abrasion  of  the 
Solids,  or  from  the  dissolution  of  the  red  globular  part 
of  our  fluids.  New  water,  wlwther  used  as  nature  pre- 
sents us  with  it,  or  mixed  with  wine,  or  taken  under 
the  form  of  beer  or  ale,  is  the  great  diluter,  vehicle, 
and  menstruum,  both  of  oor  food,  and  of  the  salincf 
earthy,  and  excrementitious  parts  of  the  auitoal  juices. 
And  it  is  more  or  less  adapted  to  the  performance  of 
.  these  offices,  in  proportion  to  its  degree  of  parity.  For 
it  most  appear  evident  to  the  most  (mtinary  understand- 
ing, that  a  menstnnun  already  loaded,  ud  perhaps  sa- 
tured  with  different  contents,  cannot  act  so  potrerfully 
as  one  which  is  free  from  all  sensible  impregnation^ 
Nor  is  this  reasoning  founded  ajfon  theory  alone  j 
for  it  is  Obser^-ed,  that  Malvern  water,  which  issues 
from  a  spring  in  Woitestershire,  remarkable  for  its  un- 
common purity,  has  the  pn^rty  of  dissolving  the  little 
sabulous  stones  which  are  often  voided  in  nephritic 
complaints.  And  the  solution  too,  which  is  a  proof 
of  its  hcin^  complete,  is  perfectly  colourless.  Hence 
this  water  is  drunk  with  great  advantage  in  disorders 
-of  the  urinary  passages.  And  during  the  use  of  it,  the 
patient*s  urine  is  generally  limpid,  and  seldom  deposits 
any  sandy  sediment.  Tet  notwithstandins  this  appear- 
ance of  transparency,  it  is  certainly  at  suoi  times  load- 
ed irith  impurities,  which  are  so  diluted  and  dissolved 
as  not  to  he  visible.  For  it  is  attended  with  a  strong 
and  fetid  smell,  exactly  resembling  that  of  asparagus. 
Hoffman  mentions  a  pure^  light,  simple  water  in  the 
principality  of  Henneber^,  in  Germany,  which  is  re- 
markable for  its  efficacy  in  the  stone  and  gravel  *,  and 
a  water  of  similar  virtues  was  discovered  not  many  yean 
a^  in  the  Black  forest,  near  Osterod,  which  upon  exa- 
mination did  not  afford  a  single  gnun  of  mineral  matter. 
Indeed  it  is  worthy  of  ofaseovaTion,  that  most  of  the 
springs  which  were  fornieriy  held  in  great  esteem,  and 
were  called  hdy  ttftUs,  aTe  very  pure,  and  yield  little 
or  no  sediment 

DrPercival  infiih&s  us  that  a  gentleman  of  Mhn- 
chestfer,  who  had  been  long  subject  to  nephritic  com* 
plaints,  and  often  voided  small  stones,  was  advised  to 
refrain  from  his  own  purtip-water,  which  is  uncom- 
monly hard,  and  to  dnnk  constantly  the  soft  watei* 
of  a  neighbouring  spring  and  that  this  change  alone, 
without  the  use  of  any  medicine,  has  rendered  the  re- 
turns of  his  disorder  much  less  frequent  and  painful. 
A  lady  also,  much  a&cted  with  the  gravel,  was  in- 
duced by  the'lperusal  of  tiie  first  edition  of  Dr  Perci- 
'val*8  Essay,  to  try  the  effect  of  soft  water  ;  and  by  the 
Constant  use  of  it  remained  two  years  cntiiely  free  from 
her  diswder. 


In  nephritic  cases,  distilled  water  Would  be  an  excel-  Djmrit. 
lent  substitute  for  Malvern  water,  as  the  following  ex- '  y '  " 
periment  evinces. 

Two  fragments  of  the  same  calculus  nearly  of  equal 
weight,  were  immersed,  the  one  in  three  ounces  of  di- 
stilled water,  the  other  in  three  ounces  of  hard  pnmp> 
Water.  The  phials  were  hung  up  close  together  in  a  • 
kitchen-chimney,  at  a  convenient  distance  from  the  Are. 
After  14  days  maceration,  the  calculi  were  taken  out, 
and  carefully  dried  by  a  very  gentle  heat.  Hie  for^ 
mer,  viK.  that  which  had  been  immersed  in  distilled 
water,  was  diminished  in  its  weight  a  grain  and  a  half; 
the  latter  bad  lost  only  half  a  grain. 

It  is  the  passage  of  these  calculi  from  the  kidneys 
down  Into  the  bladder,  which  occasions  the  pain,  vo- 
miting, and  other  symptoms,  that  constitute  what  is 
usually  termed  il  Jit  of  the  gravel  or  stone. 

When  an  inflammation  is  actually  raised,  the  disease 
is  known  by  the  name  of  nepkritisj  and  has  been  already 
treated  of. 

As  soon  ds  the  stone  pauses  through  the  ureter,  and 
fidls  into  the  bladder,  the  pain  and  other  nephritic 
B^ptoms  cease }  and  every  diing  will  remain  quiet, 
either  till  the  stone  he  carried  into  the  urethra,  m  until 
it  has  remained  long  enongh  in  the  bladder  (0  ac^nire 
Weight  sufficient  to  create  new  distress. 

If  a  stone  happen  to  be  smooth  and  of  a  roundish 
form,  it  may  lie  in  the  bladder  and  acquire  consider- 
able bulk  before  it  can  be  perceived  by  the  patient ; 
but  when  it  is  angular,  or  has  a  rugged  surface,  even 
though  it  may  be  small  in  size,  yet  it  seldom  fails  to 
ruse  pain,  and  occasion  bloody  unne,.  or  the  discbarge 
of  a  slimyflaid,  with  tenenmn,  ud  difficulty  in  making 
water. 

There  have  been  various  attempts  made  to  dissolve 
the  stone ;  and  there  are  certainly  some  articles  which 
have  this  effect  when  applied  to  them  out  of  the  bodyj 
hot  the  almost  total  impossibility  of  getting  these  con- 
veyed to  the  kidneys,  renders  it  extremely  doubtful 
whether  a  solvent  ever  will  be  discovered.  Of  all  the 
articles  employed  for  tiita  jiorpose,  no  one  perhaps  has 
had  greater  reputation  than  fixed  alkaline  salt  in  its  cau- 
stic state,  particularly  under  the  form  of  the  lixivivm 
cattsticvm^  or  €Upta  patasset^  as  it  is  now  called :  but  this 
being  of  a  very  acrid  nature,  it  requires  to  be  well 
sheathed  by  means  of  some  gelatinous  or  mncHaginons 
vehicle.  veal-brotti  is  as  Convenient  as  any  for 
this  purpose }  and  accordingly  It  is  used  by  those  who 
make  a  secret  of  the  caustic  alkali  as  a  solvent  of  cal- 
culus. 

Mr  Blackrie,  who  has  taken  much  pains  in  this  in- 
qtiiry,  has  proved  very  satisfactorily,  tiiat  Chittrick^ 
nostrum  is  no  other  tiian  soap-lees  given  in  veal-brotb* 
tdiich  the  patients  send  every  da^  to  the  doctor,  who 
returns  it  mixed  up  with  die  medicine,  in  a  cloae  vessel 
secured  by  a  lock. 

It  is  not  every  case,  however,  that  eldier  requires 
vt  win  bear  i  course  of  the  caustic  alkali.  Some  cal- 
culi tfte  of  that  soft  and  friable  nature,  that  tbey  will 
dissolve  even  in  common  Water ;  atid  there  are  cases 
wherein  it  appears  that  the  constant  use  of  some  very 
simple  decoction  or  infusion  of  an  insignificant  vege-* 
table,  has  brought  away  large  quantities  of  eartliy 
matter,  in  flakes  which  apparently  have  been  united 
together  in  layers  to  finja  n  fltone<   Dr  ll&idiride  a»^ 
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EpiKluKi.  suns  Mt  Uiat  r  d«Coction  6f  nW  o^Eee,  oolj  30  ber- 
ries  in  a.  quart  of  water,  boiled  till  U  aoqoirea  *  deep 
greenish  colour,  taken  liiomiilg  and  evening  to  the 
quantity  of  eight  or  teti  ouuces»  with  ten  dn^  of 
BKcet  spifit  of  nijtre,  had  the  powerful  effect  of  bring- 
ing away,  in  the  course  of  idmut  two  months,  as 
%iuch  earthy  matter  in  flakes  as  filled  a  large  teacup. 
The  patient  was  far  advanced  in  year9  i  and,  before  fab 
began  this  decoction,  had  been  reduced  to  great  extre- 
nitica  by  the  continuance  of  paia  and  other  divtic*- 
aing  symptoow  i  h^  was  fVergiA  oecasjoaally  with  oleim 
ticim. 

Very  lately  Uie  alkali  in  a  mild  state,  and  m  a  dif* 
fereat  foiai}  baa  been  nApeh  used  ^  man^  balcoloM 
yatientB,  nod  with  great  ad^tage,  imder  the  Am 
«f  what  is  c^led  allcMiac  aXrated  water^  the  ac|na  supov 
twrbonatis  potassse  of  the  present  edition  of  (he  Edin-* 
burgh  Phannacopceia.  Fbr  the  intreduetion  of  this 
medicine,  or  Rt  least  for  its  extensive  use,  we  arc  chieiy 
indebted  to  tb^  ii^geoiooa  physician  Dr  William  Fai- 
coner  of  £|ath.  He  hM  laUily  published  aq  account  rf 
the  Apia  i^phitmt  Aikalit^^  car  tolutioa  of  fixed  al- 
kaline saltt  saturated  with  fiXRble  air,  ia  calculous  dis« 
orders  j  which  contains  a  number  of  cases  strongly  si^ 
porting  the  benefit  to  be  derived  front  iL  Butiriw^ 
ther  the  good  effects  obtained  ift  these  instttwes  nre  to 
be  explained  from  its  eperating  as  a  aolveat  of  calealta^ 
seems  to  be  extreqidy  doubf  Ad.  Hun  are  todeedcMca 
in  Dr  Falconer's  treatise,  of  putienti  in  whom,  Rfier 
osing  it  for  a  con«derabl«  time,  no  stcme  contd  be  6ti^ 
tet^d  by  sonndiog,  alUieugh  it  had  beeo  discovered  in 
that  way  before  they  began  the  emptoyment  of  it.  Bui 
in  many  iastaoces,  the  relief  bas  been  so  sudden,  that  it 
may  be  concluded,  that,  nptwithstanding  the  ease  oh^ 
tsincd,  the  calculus  still  remained.  In  su^^  eases,  it 
probaUy  removed  from  the  urine  that  quality  b^  which 
it  ipves  to  the  calculus  fresh  accretions,  producing  that 
toughness  of  its  surface  by  which  it  is  chiefly  capable  of 
«cting  as  a  stimulus.  Fw  the  distressu^  sjjrmptoms  re* 
snlting  froqi  stone  are  chiefly  to  be  attnhuted  to  the 
Hifla^Dmatoryapd.sp)Uua6du!  aQectioiis  which  itisduces| 
Vid  when  its  suriaoe  is  Least  c«pable  of  ojieiiKting  aa  * 
stimulus,  these  of  course  will  be  least  oonudendil^  It 
is  therefore  not  improbable,  that  thh  remedy  produces 
relief  by  preventing  fresh  additions  being  mside  to  the 
talcalos. 

An  infusion  olf  the  seeds  of  daueus  »ylve4tri»»ireeteh' 
«d  with  honey,  it  another  airiiplc  and  much  oelehrattid 
remedy  ;  it  has  been  found  to  give  cuasiderahle  ease  iil 
cases  where  the  stomaoh  coulcf  rtot  bear  My  thnig  of  tm 
Rcrid  nature^  The  leaves  of  the  ttva  wst  were  streogty 
recommended  by  the  late  celebrated  Do  Haen ;  an^ 
thjd,  whatever  its  way  of  o^tntiAg  may  be,  seems  to 
have  been  prnduetiTc  of  ^food  dfiKcts  in  seme  Snstanoetv 
There  is  no  reason  to  fadsm  th^E  U  has  any  infaenca 
in  dissoiviug  calculus ;  aad  indead  it  seems  to  be  diief* 
ly  nsefid  in  these  instances  wheitfolcskiatidM  take  place 
in  the  urinary  passages. 

Tn  the  Edinborgfa  Me£ci^  C^mitientaries,  vol.  iii^ 
we  have  an  account  of  a  method  used  by  the  inhabi- 
tants of  Aiftbia  FetriaEa  for  coring  (he  stone,  to  which 
they  arie  very  much  subject,  and  wbieb  the  author  (an 
Eogiish  gentleman  of  experience  and  candour)  affirms 
be  has  seen  frequently  performed  with  success.  Bt 
means  of  s;  catheter,  they  inject  into  ffae  Uadder  a  we^ 
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ley  of  alkali  with  the  purified  fiit  of  a  sbeep^  tail,  and  Djsuria. 
a  proper  quantity  of  opium,  all  put  together.  Their'"  \  ■  '■' 
catheters  ate  made  of  gold ;  and  in  performing  the 
operation  thejr  introduce  them  quite  into  the  bladder  j 
so  that  the  eompositioa  is  safely  conveyed  to  the  stone 
without  hurting  any  other  part.  Bat  when  a  stood 
is  situated  in  the  kidney,  tbcy  hare  no  method  of 
cure. 

If  this  method  of  cniiog  by  injection  conld  be  safely 
practised,  it  would  no  doubt  have  the  advantage  over 
that  of  tdting  alkalies  by  the  mouth,  where  the  medi- 
cine ii  Hot  omy  much  weakened,  but  the  constitution  of 
the  pntieat  nus  the  risk  «f  hntig  greatly  injurisd.  But 
froni  sooM  nperimeuCs  menUoiM  in  the  second  vriwDe 
of  the  Medical  Transactibos,  and  still  more  fi«m  the 
chemical  analysis  of  wltiary  ooocretioos,  lately  publish- 
ed b^  Fourcroy  and  other  modern  Khemists,  it  appears 
that  the  human  CUlculi  are  very  difl^rent  from  one  an- 
other in  their  natut^.  Stn&e,  for  instance,  will  easily 
yield  to  an  alkaline  menstnumi  and  very  little  to  an 
■tiid  i  while  others  are  found  to  resist  the  alkali,  and 
^ield  to  the  acid  ;  and  smilfe  are  of  such  a  compact  na- 
ture, that  the^  yield  neither  to  acids  nor  alkalies.  An 
kttetftion,  however^  to  tiie  fragments,  scales,  or  films, 
which  the  stone  may  cast  o^  and  also  to  the  contents 
and  sedimmt  of  the  uiide,  may  lead  to  thii  discovery  of 
tifaat  solvent  is  ittvfit,  or  Abether  the  stone  can  he  dis- 
■dved  by  any.  To  use  either  alkalies  or  acids  imprv> 
fierly  ma^  be  iMitfuI  i  ttov^  there  may  be  such  kinds 
of  cakuh  mg  dHhand  tto  aftarmle  use  of  aci&  and  al^ 
icalies ;  nay,  tbete  ^y  ht  found  calcrii  of  o^osite 
kinds  in  the  saibe  s6bject( 

,  In  such  caws  as  will  not  allow  us  to  think  of  dissol- 
ving; the  stony  concretions,  and  %here  the  only  object 
is  to  palliate  and  procure  eaScr  ftom  time  to  time,' 
littie  more  t*n  be  done  than  to  keep  the  bowels  open 
occasionally  by  soAie  gentle  cathartic,  and  Wash  on  a4 
much  of  the  loose-  gravel^  matter  and  slime  can  be 
tettMved  by  such  mild  dmretic  infusions  and  decoc- 
tluilis  fts  mil  be  found  to  pass  freely  and  sit  well  on 
the  sionach.  Pemm  affieted  witk.dte  stone  should  he. 
carclnl  in  respect  of  their  diet,  ted  stsdHMsly  avud  all 
heavy  and  Aatulent  food,  ar  well  as  high  sauces  that 
are  apt  to  turn  ftintiid.  Pbr  the  same  reason,  butter  and 
acids  are  to  be  shunned ;  for  these  often  Create  beart- 
bumiAg,  and  every  thittg  that  offends  the  stomach 
rftises  the  nephiitic  pain  ;  wfth  h  the  sympathy  that  . 
obtains  bctwcctt  tttt  digesdve  and  the  umfoietic  or* 
gans. 

'then  have  been  surgMns  60U  enoogh  to  entertain 
SA  idea  of  cutting  even  iato  the  kidn^,  in  wrder  to 
Mnct  a  stoae :  tUi,  hoiMver,  exc^  m  caacs  iriiere 
aa  abscess  has.  been  fivmed,  and  aatmc  points  out  the 
iff  both  wr}  unoertain  and  v«y  hanardoos.  Bui 
artting  into  the  Uadder  far  the  sane  purpose,  is  an  an- 
cient  and  well  known  operation,  and  often  crowned 
Irith  success.  A  descripti<Hi,  however,  of  this  opera- 
tion befengs  to  the  article  Surgxkt,  to  which  we  re- 
fer }  and  here  shall  only  make  this  remark,  that  a  suiv 
geon  should  never  begin  his  operation,  nntU  he  and  lus 
Assistants  are  perfectiy  satisfied,  from  actually  fBeliiw 
the  stone,  that  there  is  one  in  the  bladder }  because  fi 
has  s4Nnetirae8  happened,  that  when  the  incision  has 
hem  made,  no  stone  cenld  he  found :  and  the  patient 
bavkig  died  in  cooseqnence  of  the  opentioa,  and  tkc 
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Et&chcui.  body  iKing  opened,  it  liu  ap|ieu«d  that  the  symptoms 
*  fpUdi  occuloDcd  Uie  beli^  of  »  stow  in  the  Uaditer 

BTose  from  some  other  cMue. 


Practice. 


When  a  dysuria  proceeds  from  any  acrimonions  mat- 
ter throVD  into  the  blood,  it  maj  be  readily  cured  by 
bleeding,  emollient  clysters,  cooling  and  diluting  drinks 
with-  gum  arabic  or  gum  tiagiacaoth,  linseed  tea,  or 
the  warm  batb.  'When  it  arises  from  inflammations  of 
the  bladder  or  ]Murts  adjobing  to  it,  we  are  to  regard 
it  only  as  a  symptomatic  affection ;  and  the  remedies 
used  to  remove  the  primaiy  diicase  will  also  remove  the 
dvniria.  Sometimes  it  may  arise  from  an  ulcer  <tf  the 
bladder }  in  which  case  it  is  generally  ■  incnrmble ;  a 
mild  atttriUoos  dkt  will,  however,  protraot  dw  paticQt^ 
life }  and  evea  render  that  life  tolmhle,  by  alleviating 
symptoms. 

401  Gekus  CXXY.  DYSPERMATISMU8. 

,    Difficult  Emission  ^  Sjuikm* 

Dyspermatismns,  iSbtfv.  gen..  2fo. 
Sterilitas,  Lin.  171.   Sag,  ail. 
Agenesia,  Vog.  283. 

This  impediment  proceeds  generally  from  obstmc- 
tiMB  in  the  urethra,  either  by  tamors  in  itself,  or  in 
the  Cttvemous  bodies  of  the  penis }  in  which  case  th« 
tivatmeiU  i«  the  same  as  in  the  ischuria  urethndis  \ 
aomedmes  it  ia  o»in|t  ^viA  of  epil^tic  fit  «4iich 
aei^  thet.niB»  in  the  venereal  act  j  and  sometimes  the 
semen,  when-  ejected  from  the  proper  receptacles,  i4 
i^ain  absorbed,  or  flows  into  the  bladder,  and  is  expel- 
led along  with  the  uripe.  The  last  case,  it  is  very  diffi- 
cult, or  even  impossible,  to  cure;  proceeding  from 
scirrhi,  or  .other  indissoluble  tnm<vs  (m  the  vfirumonta, 
num,  or  the  neighbouring  parts.  It.  is-also,  in  gene* 
ral,  incurable.  In  some  it  proceeds-  merely  from  too 
violent  an  erection  }  in  which  oase  emollient  and  relax- 
ing medicines  will  be  of  service  ;  and  we  have  an  ex- 
ample of  a  cure  performed  by  means  of  tbe^e  iA.the  fiest 
volnme  of  the  E^burgfa  Medical  Essays. 

Gewus  CXXVI.  AMENORRHOEA*. 
SuprnEssiOH  of  the  Menses..  . 

AmenorrfatEa,  Vm.  130: 
Dysmenorrhcea,  £Yii.  168.    Sag,  218^ 

This  obstruction,  with  many-  other  symptnmsy  as 
dyspepsia,  yellowish  or  greenish  colour  «f  the  skin,  un* 
usual  appetites,  &c.  constitutes  the-  ehkmi*.  almidji 
treated  of,  a  -  disease  which  seldom-  or  oever  appears 
without  a  suppression  of  the  menses.  Id  Dt  Home's 
Clinical  Experiments  ve  find  the  virtues  of  several  elm- 
menagognos  set  fwth  in  the  f(41o«ing  manner.  Chaly- 
beaias  seldtmi  or  never  succeeded  :  they  -Were 
fiHuid  more .  nseful .  in.  diminUhing  the .  evacnatiob  when 


too  viident,  than  in  restoring  it  when  d^cieht.  The  Ameaor. 
tincture  of  bladt  hellebore  proved  snceessfnl  cmly  in  one  rif*- 
of  nine  or  ten  cases,  though  given  to  the  length  of  foor  ' ' 
tea-spoonfrrls  a-day,  which  is  double  the  quantity  re- 
commended by  Dr  Mead.  Compression  of  the  crund  ■■ 
artery,  recommended  by  Dr  Hamilton  in  the  Physical 
and  Literary  Essays,  vol.  ii.  proved  successful  only  in 
one  of  six  cases.  From  the  eflnects  produced  by  this 
compression,  it  has  the  strongest  appearance  of  loading 
the  uterus  with  blood }  from  the  sensations  of  the  pa- 
tient it  produces  the  same  efiects  as  the  approach  of  the 
menses,  and  has  every  appearance  in  its  favour  \  jht 
does  not  sufceeed.  Dr  Home  supposes  that  the-  uterus  is 
SMSt  frequently -in  too  ^ethnic  and  inflammatory* 
skate }  in  wbii»  case,  this  remedy  (rill  do  more  hurt 
Ami  ilk-  a  state  of  innnition ;  however,  he  owns,  that  m 
the  casa  iu' wUcfa  it  did  succeed,  the  patient  was  ple> 
thorie  and  inflammatory.  Venesection  is  recommended . 
as  an  excellent  remedy ;  the  doctor  gives  three  iastan- 
ces  of  its  success,  and  says  he  could  give  many  more. 
It  acts  by  removing  the  plethoric  state  of  the  ntems, 
rriaxia^  the  fibres,  and  giviup  the  vessels  full  play  }  so 
that  their  actian  overcomes  afl  resistance,  and  the  eva- 
cuation takes  ]daoe.  It  is  of  no  great  moment  from 
whence  the  blood  is  taken :  the  saphanic  vein  has  been 
supposed  to  empty  the  uterus  most ;  but  it  is  difficult  to 
get  the  proper  quantity  from  it,' and  the  quantity  of  the 
discbarge  cannot  be  so  well  measured.  The  powder  of 
savine  is  a  most  powerlul  remedy ;  and  proved  sncceas' 
fal  in  three  cases  out  of  four  in  which  it  was  tried.  It 
wss  giv^B  to  the  quantity  of  half  a  dram  twice  a-day. 
It  is  a  'strong  topical  stimulus,  and  seems  improper  in 
|iietboric  habits.  Madder-root,  according  to  Dr  Home, 
IS  a  very  powerful  medicine  in  this  disease and  proved 
Bttccesmil  in  14'Out  of  19  cases  in  which  it  was  tried, 
being  sometimes  exhibited  in  the  quantity  of  two  scru- 
ples, or  a  dram,  four  times  a-day.  It  has  scarcely  any 
sensible  effects  j  never  quickens  the  pulse,  or  excites  in- 
flammatory symptoms :  on  the  contrary,  -the  heat,  thirst, 
and  other  com^aints  abate }  and  sometimes  these  symp- 
toms  are  removed,  though  the  disease  be  not  cured }  but 
when  it  succeeds,  the  menses  appear  from  the  thfrd  to 
the  x-2th  .day« 

We  have  now  considered  alt  those  diseases  enumera- 
ted in  Dr  Cullen*s  Nosology,  the  cure  of  which  is  to 
he  attempted  chiefly  by  internal  medicines.  The  other 
genera  either  raqoire  particular  manual  operatiotts,  ora 
very  considerable  use  of  external '  applications  ;  and 
tdierefore more  properly  fall  underthe  article  SuRGERT. 
To  this,  therefore,  we  shall  refer  the  genera  which  fall 
under-  the  three-last  orders  of  the  class  of  locales,  viz. 
the  tumorc»i  eetapix^  and  diafysea ;  and  we  shall  add, 
by- way- of  Appendix,  a  few  observations  on  some  im- 
portant affections  to  which  Dr  CuUen  has  not  giten 
a  place  in  his  S||r8tem,  or  which  practitioners  in  general, 
are  not  agreed  m  referring  to  any  one  partiGuUr  genus, 
which  he  has  mentioned. . 
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ANGINA  PECTORIS. 

D&  Hi:B£Bi>EN  was  die  first  who  described  this  dis- 
ease, though  It.  is  an  extremely  dangerous,  and,  hj  bis 
account,  not  very  rare  affection.  It  seizes  those  who 
lire  subject  to  it  when  tbey  are  walking,  and  particu- 
larly when  they  walk  soon  afler  eating,  with  a  most 
disagreeable  uul  painful  sensation  in  the  breast,  which 
aeems  to  threaten  imniedtate  destruction  :  but  the  mo* 
ment  they  stand  stilly  all  the  uneasioess  vanishes.  In  all 
other  respects  the  patiuits  at  the  beginning  of  this  dis- 
order are  well,  and  have  no  shortness  of  breath  i  from 
which  the  angina  pectoris  is  totally  different.  After  it 
has  continued  some  months,  the  £ts  will  not  cease  In- 
stantaoeously  on  standing  still }  and  it  will  come  on  not 
only  when  the  patients  are  walking,  but  when  tbey  are 
lying  down,  and  oblige  them  to  rise  up  out  of  bed  every 
'  night  for  many  months  together.  In  one  or  two  very 
inveterate  cases,  it  has  been  brought  on  by  the  motion 
of  a  horse  or  carriage,^  and  even  by  swallowing,  cough- 
in^  going  to  stool,  speakioj^  or  by  any  disturbance  of 
mind.  Ibe  persons  a&cted  were  all  men,  almost  lUl 
of  whom  were  above  50  years  of  age,  and  most  dT  them 
with  n  short  neck  and  inclining  to  be  ht.  Something 
like  it,  however.  Was  observed  in  oue  woman,  who  was 
paralytic  }  and  one  or  two  youn^  men  complained  of  it 
in  a  slight  degree. ,  Other  practitioners  have  observed 
it  in  very  young  persons. 

When  a  fit  of  this  sort  comes  on  by  walking,  its  du- 
ration is  very  short,  as  it  goes  off  almost  immediately 
upon  stopping.  If  it  comes  on  in  the  night,  it  will  last 
an  boor  or  two.  Dr  Heberden  met  wiUi  one  in  whom 
it  once  continued  for  several  days }  during  all  which 
time  tbe  patient  seemed  to  be  in  imminent  danger 
of  death.  Most  of  those  attacked  with  the  distemper 
died  suddenly :  though  this  rule  was  not  without  ex- 
ceptions ',  and  Dr  Heberden  observed  one  who  sank 
under  a  lingering  illness  of  a  different  nature. 

^e  OS  stemi  u  usually  pointed  to  as  the  seat  of  this 
malady.  It  seems  as  if  it  was  under  tbe  lower  part  of 
that  bone,  and  at  other  times  under  the  pntddle  or  up- 
per part,  but  always  inclining  more  to  the. left  side  ; 
and  in  many  cases  there  is  joined  with  it  a  pain  about 
tbe  middle  of  the  left  arm,  which  appears  to  be  seated 
in  the  biceps  muscle. 

Tbe  appearance  of  the  Heberden^s  paper  In  tbe  Me- 
dical Transactions  very  soon  raised  the  attention  of  tbe 
facolty,  and  produced  other  observations  from  phy- 
sicians of  eminence }  particularly  Dr  Fothergill,  Dr 
Wall  of  Worcester,  Dr  Hiurgartb  of  Chester,  and  Dr 
Pcrcival  of  Mancbesten  It  also  induced  an  unknown 
Buflerer  under  the  disease  to  write  Dr  Heberden  a  very 
senaiUe  letter,  describing  liis  feelings  in  the  most  na- 
tural manner ;  which,  unfortunately,  in  three  weeks 
after  tl>e  date  of  this  anonymous  epistle,  terminated 
in  a  sudden  death^  as  the  writer  himself  bad  appre- 
hended. 

The  youngest  subject  that  Dr  Fothergill  ever  saw 
'«fflicted  with'  this  <Usordei'wu  ^bout.  30  yean  of  age  } 


and  this  person  was  cured.  The  method  that  succeed* 
ed  with  bim  was  a  course  of  pills,  composed  of  the  musi 
of  gum  pill,  soap,  and  native  cinnabar }  with  a  light 
dialybeate  bitter :  this  was  continued  for  some  monms^ 
after  which  he  went  to  Bath  several  successive  seasons, 
and  aciquired  bis  usual  health :  be  was  ordered  to  be 
very  sparing  in  his  diet }  to  keep  the  bowels  open ;  and 
to  use  moderate  exercise  on  hoiseback,  hut  not  to  take 
long  w  fatiguing  walks. 

The  ool^  symptom  in  this  patient  tiimt  is  mentioned, 
was  a  stricture  about  the  chest,  which  came  on  if  he 
was  walking  up  bill  or  a  little  faster  than  ordinary,  or 
if  be  was  riding  at  a  very  brisk  trot }  for  moderate  ex- 
ercise of  any  kind  did  not  affect  him  :  and  this  uneasr 
sensation  always  obliged  bim  to  stop,  as  he  felt  himself 
threatened  with  immediate  death  if  be  had  been  obliged 
to  so  forward. 

It  is  tbe  sharp  constrictive  pain  across  the  chest  which 
(according  to  Dr  Fothergill*s  observation)  particularly 
marks  this  singular  disease  ;  and  which  is  apt  to  super- 
vene upon  a  certain  degree  of  muscular  motion,  or 
whatever  agitates  the  nervous  system. 

In  nxh  cases  as  fell  under  tlie  inspection  of  Dr  Fo- 
thergill, he  ver^  seldom  met  with  one  that  was  not  at- 
tended with  an  irregular  and  intermitting  pulse  i  not 
only  during  the  exacerbations,  but  often  when  the  pa- 
tient was  iree  from  pain  and  at  rest :  but  Dr  Heber- 
den obser^'es,  that  the  pulse  is,  at  least  sometimes,  not 
disturbed ;  and  mentions  his  having  once  had  aq  op- 
portunity of  being  convinced  of  this  circumstance,  by 
feeling  the  pulse  during  the  paroxysm. 

But  no  doubt  these  varieties,  as  well  as  many  other 
little  circumstances,  will  occur  in  this  disease,  as  they 
do  in  every  other,  on  account  of  the  divei^ityof  tbe  hu- 
man frame  j  and'  if  those  which  in  general  are  found 
to  pitdomioate  and  give  tlie  distinguishing  character 
be  present,  they  will  always  authorise  in  in  giving  the 
name  to  the  disease :  thuSfwhen  we  find  the  constric- 
tory  pain  across  the  chest,  accbmpanied  with  a  sense 
of  strangling  or  suffocation  }  and  still  more,  If  this  pain 
should  strike  across  the  breast  Into  one  or  both  arms^; 
we  should  not  hesitate  to  pronounce  the  case  an  angina 
pectoris. 

As  to  tbe  nature  of  this  disease,  it  appears  to  be 
purely  spasmodic:  and  this  opinion  will  readily  present 
itself  to  any  one  who  considers  tbe  sudden  manner  of 
its  coming  on  and  ^ng  off  i  the  loop  intervals  of  per- 
fect ease  ;  the  relief  afforded  by  wine  and  spirituous 
cordials  J  the  influence  which  passionate  affections  of 
the  mind  has  over  it }  the  ease  which  comes  from 
varying  the  ^ture  of  the  head  and  shoulders,  or  from 
remaining  ^uite  motionless  *,  the  number  of  ^  years  for 
which  it  will  continue,  without  otherwise  disordering 
health  j  its  bearing  so  well  the  motion  of  a  horse  or 
carriage,  wliiob  circumstance  often  distinguishes  spas- 
modic pains  from  those  which  arise  from  ulcers  ^  and, 
lasdy,  its  coming  on  for  the  most  part  after  a  full  meal, 
and  in  certain  patients  at  night,  just  after  the  first  sleep, 
at  which  time  the  incubus,  convulsive  asthma,  and 
other  diseases,  justly  attributed  to  the  disordered  fonc- 
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AnglH*  tions  of  die  ncmB,  are  pecniiari  j  Apt  to  Tetmi  or  to  be 
Ptctorit.^  aggravated. 

'  '  '  '  From  all  these  circumstancefl  taken  together,  there 
'  can  be  little  doubt  that  this  afiection  is  of  a  apmmodic 
nature :  but  though  it  should  be  admitted,  that  the 
whole  distress  in  tliese  cases  arise  from  spasm,  it  may  not 
be  so  easy  to  ascertain  the  particular  muscles  which  an 
thus  a&cted. 

The  violent  sense  of  strangling  or  choking  which 
shows  the  circulation  through  the  longs  to  be  inter- 
ru]vted  during  the  height  of  the  paroxysm  j  and  the  pe- 
culiar constrictive  pain  ander  the  etemam,  always  in- 
clining (according  to  Dr  Heberden*s  observation)  to 
the  left  side  ;  together  with  that  most  distressing  and 
alarming  sensation,  which,  if  it  were  to  racrease  or 
continue,  threatens  an  immediate  extinction  of  life  j 
might  authorise  as  to  conclade  that  the  heart  itself  it 
the  muscle  affected  :  the  only  objection  to  this  idea  is, 
that  the  pulse  is  not  always  interrupted  during  the  pa- 
roxysm. The  a^iearances  In  two  of  the  dissections,  fa- 
vour the  opinion  that  the  spasca  affects  the  heart }  as  in 
one  subject  the  left  ventrfclc  was  found  as  empty  of 
blood  as  if  it  had  beea  washed  }  and  in  another,  the 
Substance  of  the  he^  ai^eared  whitish,  not  nnlike  a 
ligament  j  as  U  should  seem,  in  both  cases,  from  the 
force  of  the  BW(h  s^oeezing  dw  blood  out  from  Uie  Tea- 
sels and  cftviui^. 

If  tfiis  b^l^odiens  be  allowed,  we  must  conclnde  that 
,  the  spasnf  can  only  take  place  in  an  inferior  degree,  as 
Umg  as  the  patient  continues  to  survive  the  paroxysm ; 
since  an  affection  of  this  sort,  and  In  this  part,  of  any 
CooStderable  duration  or  violence,  most  inevitably  prove 
fa6kl :  and  accordingly,  as  far  as  could  be  traced,  the 
^rsons  who  have  been  known  to  labour  under  this  dis- 
ease have  In  general  died  suddenly. 

The  diasectioos  also  show,  that  whatever  may  be  the 
true  seat  of  the  spasoi,  it  is  not  necet^sary  for  th^  bring- 
ing of  It  on,  that  the  heart,  or  its  Immediate  appends- 
ges,  should  be  in  a  mcvhid  state ;  for  in  three  out  of  the 
six  that  have  as  yet  been  made  public,  these  parts 
were  found  in  a  sound  state. 

On  opening  the  body  of  the  poor  gentleman  who 
wrote  the  letter  to  0r  Hehei^n,  "  upon  the  most 
cuefiil  exanunatioD,  no  nanifest  cause  of  his  death 
could  be  discovered  ;  the  heart,  in  particular,  with  its 
vessels  and  valves,  were  all  found  in  a  natural  condi- 
tion." 

In  the  case  c<Hnmunicated  b^  Dr  Percival  to  the  pub- 
lishers of  the  Kdlnburgh  Medical  Commentaries,  **the 
heart  and  aorto  descendens  were  found  In  a  sound  state.** 
And  in  Dr  Haygartfa*s  patient,  **  on  opening  the  tho- 
rax, the  lungs,  pericardium,  and  heart,  appMred  per^ 
feetly  sound.**  Not  to  mention  Dr  Fothergill^  pa- 
tient (B.  M.),  in  whose  body  the  only  mmbid  m- 
pearance  abont  the  heart  was  a  small  white  spot  near  the' 
apex.  Tins  the  cause,  whatever  its  nature  might  have 
been,  was  at  too  great  a  distence,  or  of  too  siriitile  a 
nature,  to  cone  onder  the  inspection  of  the  anatomist. 
But  there  was  a  ciremnstance  in  two  of  the  subjects  that 
in  worthy  of  remembrance ;  and  which  shows  that  the 
craais  of  the  blood,  while  they  were  living,  most  have 
been  greatly  injured,  namely,  its  not  coagulating,  but 
remaining  of  a  cream-like  consistence,  without  any  se- 
paratiim  into  semm  and  crasnunentum. 


CINE.  ^cticei 

From  all  that  we  have  aeen  hitherto  published,  it  does 
not  appear  that  any  considerable  advances  have  been  Psetarit. 
made  towards  the  actual  cure  of  this  anomalous  spasm. ' "  ■ 

The  very  judicious  and  attentive  Dr  Heberden  (to 
whom  tbe  public  are  highly  indebted  for  first  making 
the  disorder  known)  confesses,  that  bleedings,  vomits, 
and  other  evacuations,  have  not  appeared  to  do  any- 
good  :  wine  and  cordials  taken  at  bed-time,  will  some- 
times prevent  or  weaken  the  fits ;  but  nothing  does  this 
so  effectually  as  opiates :  in  short,  the  tnedicines  usualljr 
called  nervottw  or  cordial^  such  as  relieve  and  quiet  con- 
vQlxivft  motions,  and  invigorate  the  languishing  princi- 
jde  of  life,  are  what  he  recommends. 

Dr  Wall  mentions  one  patient,  out  of  the  1 3  or  13 
that  he  had  seen,  who  ap^ied  to  hint  carif  In  the  dis- 
ease, and  was  relieved  cooslderddy  bv  the  use  of  anti- 
monlal  medicines  joined  with  the  feud  gmh:  he  waff 
still  living  at  the  time  tbe  doctor  wrote  his  paper, 
(November  17^2),  and  gmng  about  with  tolcfrable  ease. 
Two  were  earned  off  by  othw  disorders ;  all  the  rest 
died  suddenly. 

Dr  FothcrgiU*8  directions  are  chiefly  calculated  with 
the  view  to  prevent  the  disorder  from  gaining  ground, 
and  to  alleviate  present  distress.  Accordin^y  he  en- 
joins such  a  kind  of  diet  as  nay  be  meat  tikely  to  pre- 
vent irritability :  in  particular,  not  to  eat  voracionsly : 
to  be  very  abstemious  in  respe<A  to  every  thin^  heating  ; 
spices,  spirits,  wines,  and  all  fermented  liquors :  to 
guard  most  scrnpnIeiKly  agunstpasnon,  or  any  vehement 
emotions ;  and  to  make  use  of  all  the  nsnid  means  of 
establishing  and  preserving  general  health :  to  mitinte 
excesses  of  irrilability  by  anodynes  \  or  pains,  if  they 
quicken  the  circulation  :  to  disperse  flatulencies  when 
they  distend  the  stomach,  by  moderate  doses  of  carmina- 
tives 'y  amongst  which,  perhaps,  simple  peppermint  war< 
ter  may  be  reckoned  one  of  the  safest.  Bnt  since  obesity 
is  justly  considered  as  a  principal  predisposing  cause,  he 
insists  strongly  on  the  necessity  of  preventing  an  increase 
of  &t,  by  a  vegetable  diet,  and  uain^  every  other  prac- 
ticable method  of  aug^nting  the  thinner  secretions. 

Hiese  were  the  uily  means  recommended  by  the 
practitioners  mentioned  above  Sat  o|mosing  this  iormi- 
dable  disease :  bnt  Dr  Smyth  of  Irdand  has,  we  are 
tdd,  discovered  that  it  may  be  certainty  emd  by 
issues,  of  which  Dr  Macbride  {^vea  Ae  fmlowing  in* 
stance. 

'*  A.  B.  a  tell  well-made  man  }  rather  large  than 
otherwise }  of  healthy  patents,  except  that  there  had 
been  a  little  gout  In  the  family ;  temperate ;  being 
very  attentive  to  the  business  of  his  trade  (that  of  a 
watchmaker),  led  a  life  uncommonly  sedentary }  had, 
from  his  boyhood  npwards,  been  remarkably  subject 
to  alarming  inflammiuions  of  his  throat,  which  seized 
him,athsast,  once  in  the  course  of  the  year  j  in  all  other 
respects  well. 

"  In  1767,  (then  48  years  of  age),  he  was  taken, 
without  any  evident  cause,  with  a  sudden  and  very 
dispiriting  throbbing  under  the  sternum.  It  soon 
afterwards  increased,  and  returned  npan  him  every 
third  or  fourth  week,  accompanied  with  great  anxiety, 
very  laborious  breathing,  choking,  a  sensation  of 
fulness  and  distention  in  the  head,  a  bloated  and 
flushed  countenance,  turgid  and  watery  eyes,  and  a 
very  iiregutar  and  unequal  pulse.  The  paroxysm  in- 
vaded 
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vaded,  almost  eoastaatly,  while  be  ms  sitting  at 
dinner :  now  and  then  he  ^as  seized  with  h  in  tho 
morning,  «hen  walking  a  little  faster  thbn  usnal ;  and 
was  then  obliged  to  stop,  uid  rest  on  any  object  at 
hand.  Once  or  twice  it  came  on  in  bed  }  but  did  not 
oblige  him  to  kit  ilp,  as  it  was  'then  attended  with  no 
great  difficulty  in  breathing.  In  the  afternoon  fits, 
bis  greatest  ease  was  from  a  snpine  ]^tnre ;  in  which 
be  used  to  contibiK  motionless  lor  <ome  hoars,  until, 
quite  spent  and  worn  out  with  anguish,  he  dropt  loto 
ft  slumber.  In  the  intervals  between  these  attacks, 
which  at  length  grew  so  frequent  as  to  return  every 
fourth  or  Sfth  day,  he  was  to  appearance  in  perfect 
ftealth. 

**  Thus  matters  contimied  fbr  teore  than  two  years  j 
and  various  antispasmodics  were  ineffectuallj'  tned  for 
his  relief.  In  1769,  there  supervened  a  very  sharp 
constrictory  pain  at  the  o^per  end  of  die  sternum, 
stretcfamg  equally  u  each  nde,  attended  with  the  foi> 


lile  or  rum-pdnch,  each  of  which  never  ful^  to  ifs-  Ansina 
order  him  from  the  bpgimung  of  his  illaess :  and  evos  ftatoris. 
Ob  these  occasions,  he  has  felt  no  more  than  the  slight- ' 
est  motion  of  his  tonaeT  saSerin^ ;  insomuch  that  be 
would  despise  the  attack,  if  it  did  not  appear  to  be  of 
the  same  stock  with  his  <M  complaint.  No  other  cause 
has  had  the  least  ill  effect  on  bin. 

**  Though  ram  was  ooutantly  hurtful,  yet  pnniA 
iluule  with  a  maccntioo  of  black  cnraants  in  oar  vnU 
gar  oom-apirtt,  is  n  liquor  that  agrea  ronarkably  well 
with  him. 

"  He  never  took  any  medicine  after  the  issue  began 
to  discharge}  and  I  have  directed  that  it  shall  be 
k^t  open  as  long  as  he  lives.  The  inflammations  of 
bis  throat  have  duappeared  for  &ve  years  past  (  he 
has  recovered  the  strength  and  cleaniess  of  his  sight ; 
and  his  health  seems  now  to  be  entirely  reestablish- 
ed." 

Dr  Macbride,  in  a  letter  to  Dr  Dnncan,  pobUshed 


mer  symptoms  of  Mxiety,  ^spnoea,  choking,  &c.    in  the  £diohux;^Biedieal -Commentaries,  gms  the  fidr- 


and  with  an  excruciating  cramp,  as  he  called  it,  that 
could  be  covered  with  a  crown-pcce,  in  each  'hf  his 
arms,  betmen  the  elbow  and  the  wrist,  exactly  at  the 
insertion  of  the  wonatcv  teres ;  tbo  rest  of  the  limb 
was  quite  free,  xbe  fits  wen  sometimes  brought  on, 
Mud  ahrays  exasperated,  by  any  agitation  of  mind  or 
body.  He  once  attempted  to  ride  on  horseback  du- 
ring the  paroxysm }  but  the  experiment  was  near  prov- 
ing fatal  to  him.  The  difference  of  season  or  weather 
made  no  impression  apod  fafan.  Still,  in  the  intervals, 
bis  health  was  perfectly  good  i  except  that  his  eyes, 
which  before  his  illness  were  remarkably  strong  and 
clear,  were  now  grown  extremely  tender :  and  that  his 
sight  was  much  impaired.  He  bad  no  flatidency  of 
stwnach,  and  his  bowels  were  regular. 

**  In  this  situation,  Febmalry  22.  177O1  ^  implied 
to  me  for  asustanee.  I  bad  seen,  1  briieve,  eight  or' 
ten  of  these  ftigbtful  cases  befim.  Two  of  the  patients 
drapt  dead  soddenly.  Tbey  were  men  between  40  and 
50  years  of  age,  and  of  a  make  somewhat  fleshy.  Tin 
fate-  of  the  others  I  was  not  infonned  of  j  or,  at  least 
cannot  now  recollect. 

"  Having  found  the  total  ineflicacy  of  Misters  and 
the  whole  class  of  nervous  medicines  in  the  treatment 
of  this  anomalous  spaMn,  I  thcMght  it  rig^t  to  attempt 
the  correcting  or  mining  off  of  the  irritatiog  fluid 
in  the  case  now  before  ns.  To  this  purpose,  I  ordered 
a  mixture  of  lime-water  with  a  little  of  the  compound 
juniper^water,  and  an  idterative  proportion  of  Htobam^a 
antimonid  wine :  I  put  the  pati^t  on  a  j^ain,  li|^t,' 
pexspirdile  diet  j  attd  restrained  him  (fom  all  virad, 
flatulent,  attd  acrtmoniont  articles.  By  pursuing  this 
course,  he  was  soon  apparently  mended ;  hot  afiber  he 
had  perufited  regulariy  in  it  mr  at  least  two  months, 
he  kept  for  Borae  time  at  a  stand.  I  then  ordered  'a 
large  issue  to  be  opened  on  eath  of  his  thighs.  Only 
one  was  made.  However,  as  soon  as  it  began  to  dis- 
charge, his  amendment  manifestly  increased.  The  fre- 
quency and  severity  of  the  fits  abated  conaiderablr : 
and  he  continued  improving  gradbally,  ntttil,  at  the 
end  of  1 8  roondiB  he  was  restored  to'  perfect  bcaMi : 
which  he  has  enjoved,  without  the  least  inteilmption, 
till  now,  except  w)wb  he  has  been  tempted  (perhaps 
once  in  a  twelvemonth)  to  transgM  rales,  hjr  making 
a  Uf^  meal  on  salted  meat,  or  indcDgfa^  lumtdf  in 


lowing  additional  observatiaaa  on  tbia  diMnae. 

**  Within  these  fiew  weeks  I  bawe,  at  the  desire  of 
Dr  Smyth,  visited,  three  or  four  times,  a  very  ili|g^ 
nious  man  who  keeps  aa  acadnny  in  this  city,  or  nbont  ■ 
34  years  of  age,  who  applied  to  the  doctor  in  bis  ad- 
vice in  Janoary  hut. 

"  I  shall  give  you  bis  symptoms  as  I  bad  them  from 
bis  own  mouth,  whieh  appear  to  me  to  mark  his  case 
to  he  an  angina  pectoris,  and  as  deidoraUe  as  any 
that  I  have  i«ad  of.    It  was  strongly  disttnigiiiahed  W 
the  exquisite  eonstrictory  pab  of  the  stermnn,  extend- 
ing to  eadi  of  his  arms  as  far  aa  the  insertiai  of  the 
deltoid  muscle,  extreme  anxie^,  laborions  breathing^  ■ 
strangling,  and  violent  pidpitatioa  of  the  heart,  wi&- 
a  most  irregular  pvliw.'  lie  paroxysms  were  so  fro- 
qUent,  tfastt  be  tcaraly«vcr  escaped  a  day,  for  <ix  or 
seven  years,  without  mie»  Ttcywere  osanUy  esched  • 
byanragitatSoiiafnrindOThttdy,  thongfat  alMrt.  Hn 
had  cJear  intervab  of  btahb  between  the  tts.  Tlw 
^stemper  sOems  heroditsary  in  him,  as  be  saya  his  fa- 
ther was  afl^ctedln'  the  same  manner  some  ;|rean  pre- 
vious to  bis  dead).  H«  ba*  a  Strang  gouty  tamt,  which '. 
never  showed  itself  in  (us  limba ;  and  be  has  led  a  life 
of  ancommen  sedentarinM,  from  intense  application  to  - 
mathematical  Studies,  and  attention  of  mind,  and  pas- 
sion, even  from  his  hoyislv  yetfs.   These  mrcumstsuces 
may,  perh^e,  account  for  his  hstvii^  been  taken  with 
this  disease  at  so  early  an  1^  as  17. 

**'A  large  issue  was  imnMdiatdy  opebed  in  eadi  of 
Us  thighs.    lit  A  month  afterwsrds  he  bwaa  to  mwiJ,  . 
and  has  gone  on  impruviiMf  grndnally*  He  can  now 
ratt'np  stain  briskly,  as  I  saw  him  do  no  later  tbu  ' 
yesfleWlay,  Wh^t  btwt }  can  bear  i^itatMi  of  naad  ; 
and  bhs  no  com^aint,'  excepting  a  slight  opsrenaioli  of 
the  breast,  onder  die  steinnm,  which  he  tms  some>  ■ 
times  in  a  nrnviog,  immedialely  after  dressii^  hii»- 
sdf,'  attd  whi^  her  thinks  is  Inougjlit  on  by  the  motion 
us^  in  putting  on  hiit  clothes ;  though  for  a  com^to 
week  preceding  the  day  on  which  I  saw  him  last,  be 
told  me  dtat  be  hid  been  entirely  free  from  all  un- 
easiness^ and  wai  exnttinv  that  he  had  nal  had  sutA  an 
interval  of  eaSe  firt- these  last  l«wn  years. 

**  Doctor  Smyth  also-  dwwed  me,  in  his  a^ermria, 
the  case  of  •  MttUfeman  Who  had  been  nttder  bis  can 
in  176^  wbntb  he  bad'  fln^BSttt*  wbu  my  book 
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Poerperml  w^t  to.tlie  ^reas,  Mid  wliich  he  was  remioded  of  the 
FcTw.  other  day  \tj  b  visit  from  his  patient.  It  ms  a  ge- 
^  noine  an^na  pectwia,  brought  od  by  a  very  seden- 
tary life,  and  great  vexation  of  mind,  clearly  nnil&ed 
by  the  exqoisite  pain  under  the  stemuni,  Oat  extend* 
ed  acutely  to  the  upper  exircmiUek,  particularly  along 
the  \eh  arm,  together  with  the  other  Bymptoms  of 
dyspnoea,  anxiety,  palpitation  of  the  heart,  &c.  re- 
cited in  the  ease  above,  llie  dtsordei'  went  off  in 
1^62,  by  large  spontaneous  diwharges  from  the  piles, 
huf  returned  upon  him  severely  in  1765.  "Issues  in 
his  thighs  were  then  recommended  to  him,  but  not 
,  made.  But,  whether  it  was  by  the  persuasion  of  soiiie- 
friend,  or  of  his  own'  accord,  he  went  into  a  course 
of  James's  powder,  in  -  small  alterative  doses,  colh- 
bioed  -with  'a  little  etotbr  and  asafoetida.  llils  be 
persiBted  in  for  about  ux  weoks  ^  in  the  meuTriiile,  he 
had  lar^  acrimonious  ^leetings  from  the  scrotum,  and 
a.  plentiful  dischaige  of  idior  from  the  anus.— From  this 
time  he  began  to  find  his  complaints  grow  less  and  less 
distressing,- and  be  has  now  been  totally  free  from  then 
fbr  sis  years  past. 

.-404         -Thii  PUERPJ^LAX*  or  Childbed  Fever. 

lliis  species  of  fever,  as  its  name  imports,  is  pecu- 
liar to  women  in  childbed ;  and  is  usually  the  most 
fatal  of  all  the  disorders  tor  wbieh  ^  sex  is  liable.  But, 
notwithstanding  the -prevalence  of  it  in  all  ages,  its 
real  natkire  has  remainedj  to  the-present  time,  a  subject 
of  mudi- dispute  and  uncertainty.  The  critical  period 
of  its  iuTftsioB,  -^riien  febrile  commotions  ate  apt  to  be 
excited  by^'varioos  accidents,  and  the  equivocal  symp- 
toms which  accontpaAy  it^  have  even  ^afforded  room 
for  questiooiog  whether  it  be  a  primair  or  a  secondary 
disease.  Some  writers  have  considered  it  as  proceeding 
entirely  from  an  inflammation  of  the  uterus;  others 
have  im^rined  it  to  be  the  coaseqneflce  of  an  obstruc- 
tion to  the  secretion  of  the  milk.  }  while  the  greater 
number  has  been  inclioed,  for  reasons  equally  if  not 
more  plausible,  to  impute  it  to  a  suppression  of  the 
lochia.  Jf  we  examine  this  fever  attentively,  however, 
according  to  its  natural  course,  and  independently  of  all 
the  acci&ntal  concomitant  symptoms  vith  which  it  is 
not  essentially  connected,  we  may  safely  pronounce  it  to 
be  a  primary  disease  of  a  particolar  nature,,  and  perhaps 
not  the  necessary  consequence  of  any  of  die  causes  above 
'mentioned. 

This  fevet  a  most  generally  ineident  to.  women  with- 
iu  48  hours  after  delivery,  though  it  may  supervene  on 
the  fourth  or  fifUi  day,  and  sometimes  cmsiderably 
later.    It  is  preceded,  like  other  fevers,  by  a  rigor, 
which  is  comrocoUy  violent }  and  when  happening  du- 
ring the  time  of  labour,  may  be  confounded  with  the 
pains  of  puturient^. .  In  its  earlier  stage  it  is  attended 
with  the  signs  of  inflaltamatioD.    A  great  pain  is  felt 
in  the  back,  hips,  and  the  region  of  the  "uterus  ;  which, 
in  the  part  last  tnentionedj  is  accompanied  with  the 
sense  of  beat  and  throbbing.    A  suddu  dwnge  in  the 
quality  or  quantity  of  the  lochia  now  also  takes  |dace  } 
'  tlie  patient  is  fr«quendy  troubled  with  a  tenesmus }  and 
the  urine,  which  is  very  high-coloured,  is  dischaiged 
small  quantity  and  with  pain.   At  Uie  first  nttaek, 
'  of  the  kveTf  the  woman  is  generally  seized  with  a  vo- 
•'mking  of  pocracMnu  mntter*  as  ia.ih»  cMcra  imrbuSf 
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to  which  disease  it  then  bean  «  ttrtfng  iresHAUaace.^  Pneipenl 
But  instead  of  this  aymptMn,  there  is  sometimes  only  Fever, 
a  nausea,  or  loathing  at  die  stomadi,  irith  a  dimgree-  »  ' 
able  taste-  in  the  nwuith.  The  heDy  swells  to  a  consi- 
derable hulk,  and  becomes  dUtecptible  of  painful  den- 
sations  from  the  slightest  impression.  The  tongiie  is 
geoerally  dry,  though  sometimes  moist,  and  covered 
with  a  thick  bronnisb  fur.  'When  the  fever  has  con- 
tinued a  few  days,  the  Symptoms  of  inflammation 
usually  subside,  and  the  disease  acquires  a  more  putrid 
form.  At  this  period,  if  not  at  the  very  beginning  of 
£he  disorder,  a  bilious  br  putrid  diarrhcea,  of  a  danger- 
ous and  obstinate  nature,  supervenes,  and  accompanies 
it  through  all  Its  {atMYe  progress  each  motion  to  stool 
being  preceded  by  a  temporary  increase,  and  followed 
by  an  alleviation  of  pain.  The  patient  usually  nau- 
seates all  kind  of  food  and  drink,  except  what  u  cold 
and  acidulated.  A  brown  or  blacjcish  sorde^  the  con- 
sequence of  pntnd  exhalations,  adheres  to  the  edges  of 
the  teeth  j  a  troublesome  hiccoogh  is  at  length  produ- 
ced, which  ^atly  exasperates  the  pains  of  tlie  abdo- 
men i  petecbise  or  vibices  also  appear,  with  sometimes 
1^  miliary  eruption,  but  which  froduces  no  mitigation 
'  of  the  disease.  Through  the  whole  course  of  the  fever, 
the  patient  is  affected  with  great  anxiety  and  dejection, 
of  spirits. 

Such  in  general  is  the  course  of  the  puerperal  fever : 
the  symptoms  of  which,  however,  may  be  often  varied,  ^ 
acconling  to  the  constitution  of  the  patient,  the  degree 
of  the  disease,  and  its  earlier  or  lat^  invasion.  When 
the  woman  is  naturally  weak,  or  her  strength  has  been 
greatly  reduced  by  immbderate  evacuations  after  de- 
Uveiy }  when  the  disease'  is  violent,  and  immediately 
fellows  that  period  }  its  progress  and  termination  are 
proportionally  rapid  and  fatal.  In  such  unfortunate 
circumstances,  many  have  been  known  to  expire  with- 
in 24  hours  from  the  fint  attack  of  the  disease  ;  nay, 
there  are  some  instances  where  the  rigor  has  concluded 
the  scene.  The  catastrophe,  however,  is  most  gene- 
'  rally  suspeoded  for  some  days ;  and  the  number  of  these 
is  variable,  though  the  iith  from  the  commencement 
of  the  fever  may  justly  be  fixed  as  the.  period  which 
is  usually  decisive.  In  whatever  stage  of  tbe  disease 
an  uufevourable  termination  may  happen,  it  would  seem 
as  if  the  commencement  of  tbe  patient^s  recovery  were 
not  marked  by  any  critical  revolution  of  the  fever,  as 
depending  on  an  alteration  of  the  humours ;  but  that 
the  cure  is  gradually  eflTected,  either  by  a  spontaneous 
vwniting,  or  a  long-continued  discharge  by  stool  of 
that  porraceous  matter,  the  existence  of  which  in  the 
stomach  is  usually  evinced  at  the  first  attack  of  tbe 
disease.  The  most  unfavourable  prognostic,  therefore, 
arises  from  such  a  weakness  of  the  patient  as  renders 
her  unable  to  support  so  tedious  an  evacuation  as  that  by 
which  the  fever  is  overcome.  When  the  lochia  return 
to  their  fonner  state^  when  the  swelling  and  tenderness 
of  tbe  abdomen  abate,  and  there  is  a  moisture  on  the 
skin,  we  have  tegson  to  hope  for  a  happy  tennination  of 
the  disease. 

Tliou^  ihe  puerperal  fever  may  generally  be  ascer- 
tained from  the .  descriptimi  which  has  been  given,  and 
chiefly  by  that  remarkable  tenderness  of  tfae  abdomen 

'  which  particularly  distinguidies  it :  yet,  as  some  of  its 
symptoms  may  be  confounded  with  those  ariaing  from 

■  other  diseases,  «id  which  rebuke  a  diflferent  method 
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•ncipenl  of  cure,  it  ffill  be  proper  to  mention  here  the  circum- 
Ferer,    stmnces  hy  which  it  may  be  known  with  greater  cer- 
w     '  tainty. 

The  pains  of  the  abdomen,  attending  the  childbed 
fever,  may  be  distinguished  from  those  called  after- 
pains,  hy  their  uninterrupted  continaance  throngh  the 
course  of  the  disease,  though  sometimes  they  suffer 
exacerbations ;  whereas,  in  the  latter,  they  oflen  to- 
Uily  intermit.  They  are  also  distingoisbed  fay  Uie  ab- 
sence  of  fever  with  concomitant  symptoms  in  the  one, 
and  their  endent  existence  io  the  other. 

Many  circtunstances  evince  a  diasunihirity  betweea 
the  puerperal  and  miliary  fevers,  notwithstanding  the 
symptoms  of  anxiety  and  oppression  are  common  to 
lA)th>  insomuch  that  the  nature  of  the  approaching 
disease  may  be  ascertained  at  the  very  commencement 
of  its  attack.  In  the  puerperal  fever  the  rigor  is  more 
violent,  of  longer  duration,  and  not  intemipted,  as  it  is 
in  the  other,  llie  pulse  is  fuller  and  stronger  i  the  skin 
is  more  hot ;  and  the  tongue,  whether  mmst  or  dry, 
though  generally  the  latter,  is  not  of  a  white,  but 
brownish  a[^»earance;  and  die  orine  is  also  higher  co- 
loured. Eruptions,  which  are  critical  in  miliary  fimr^ 
procure  no  mitigation  of  the  puerperal  fevter,  and 
cordials  generally  increase  it. 

IVIien  die  original  attack  of  the  puerperal  fever  bap- 
pens  to  coincide  with  the  febrile  commotion  which  n 
excited  in  childbed  women  hy  the  milk,  the  natore  of 
it  may  at  first  be  misapprehended  j  but  the  concomitant 
symptoms,  and  greater  violence  of  the '  disease,  must  in 
a  short  time  dissipate  such'  an  error. 

From  all  the  most  otjcurate  accounts  of  this  disease, 
,  and  from  the  period  at  which  it  generally  commences, 
there  seems  reation  to  conclude,  that  it  owes  its  rise 
more  immediately  to  accidents  after  delivery.  For  it 
"is  allowed  that  it  may  follow  a  labour  under  the  best 
and  most  &vonrable  circunutances,  though  endeavours 
to  dilate  the  os  internum  are  supposed  frequently  to 
produce  it.  The  more  immediate  causes  generally -as* 
signed  by  authors  are  a  stoppage  o£- peroration,  ths 
too  fSree  use.  of  spices,  and  the  neglect  of  procuring 
stools'  after  delivery ;  sudden  frights,  too  hasty  a  se. 
paration  of  the  placenta,  and  binding  the  abdoihien  too 
.  tight.  The  putrid  appearance,  bOwever,  which  this 
disease  so  soon  assumes,  aflbrds  ground'to  suspect  that 
the  predisposing  cause  of  it  is  a  vitiated  ^tatc  of  the 
humours  j  for  it  is  generally  observed  to-be  most  pre' 
vatcnt  In  an  unhealthy  reason,  and  among  women  of  a 
weakly  and  Scorbutic  constitutioh.  But  firom  its  pre- 
valence in  some  particular  hospitals,  while  others  in  the 
same  city  are  entirely  free  from  it,  there  can  be  little, 
dotibf  that  it  is  often  communicated  by  contagion  from 
one  female'  to  another.  This  opinion  is  cwroborated 
also  hy  many  other  circnmstanccs;  particul«4y  hy  thtf 
means  by  iriiidi  it-  has  been-  removed  front  bosjutala. 
It  would  seem,  bdwever,  that  this  eonti^on  does  not 
act  on  the  fehiale  systenr  withoota  certain  predisposition, 
and  that  this  predisposition  ia'induc^  hy  those  changes 
to  which  the  female  habit  ia  snlqefctedia^MHeqaance  of 
delivery. 

Within  these  few  years  this  fever  has  been  treated 
of  by  several  writers,  most  of  whom  have  differed  from 
each  other  in  their  sentiments  of  the  nature  of  the  dis- 
ease.- The  fint  in  the  order  of  pablicabon  is  Dr 
Snexunad,  vho  seems  to-  be  of  vglaaoBt  thut  it  awy  de> 
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rive  its  origin  cither  from  a  redundancy  or  too  great  Fneipenl 
acrimony  of  the  bile,  the  secretion  of  which  aj^ars  Fever- 
to  be  much  interrupted  in  the  time  of  gestation.    In  -       *■  ' 
Dr  Manning^s  treatise  on  this  fever,  be  mentions  its 
being  highly  probable  that  such  a  cause  contributes 
greatly  to  produce  the  disease,  espedidly  where  the  - 
putrid  tendency  of  the  humonrB  ii  increased  by  un-  - 
wholesome  air  and  diet. 

It  has  likewise  been  the  fiite  of  the  puerperal  fever, , 
that  no  disease  has  more  divided  the  sentiments  of  ]dif- 
sicianu  ia  reptfd  to  the  method  of  cure,  lie  app«- 
rent  indications  and  contrapindiGationa  ^  bkeding,  ■ 
and  other  remedies,  arising  from  the  eonpltcation  v£ 
inflammatoiy  and  putrid  symptoms  ^-tlie  equivocal  ap- 
pearanse  -  of  tbo  vomiting  and .  pnrgiug^  as  whetlwr 
they  be  critical  or  symptomatical  j  and  the  different 
causes  whence  symptoms  similar  tO'  each  other  may  ■ 
arise  in  pregnant  women  ;  all  these  circumstanees  cote* 
cur  to  involve  the  subject  in  great  obscurity  and  inde- 
cision. If  we  carefully  attend  to  the  several  charac- 
teristioB  of  the  disease,  bbwever,  so  as  to  be  able  to  di- 
stin^ish  it  from  every  atber  pncfporal  complaint,  and 
observe  at  the  same  time  the  usual  manner  of  its  de- 
elensioB,  our  judgment  maj  be  guided  in  the  matlmd 
of  cure  by  Um  mlntary  emvts  of  natnre.  Bat,  in  ' 
order  ta  obtain  a  clearer  view  of  the  genuine  in^ca- 
tions,  it  will  be  proper  to  coasider  tbem  under  the  se^^ 
veral  lights  in  wibicli  dMy  have  been  geimdiy  agitated. 
by^autfaors. 

One  oftbe  most  essential  points  to  be*  ascertained  in  ' 
the  cure  of  the  childbed  fever,  respects  the  pro- 
priety of  bleeding.  A  free  use  of  the  lancet  has  been 
^nerally  regarded  as  the  noost  successfol  expedient 
in  practice  i  and  there  are  some  instances  of  critical 
hasroorrhages  which  would  seem  to  confirm  its  utili- 
ty. But  Dr  Denman  thinks  we  may  -s^ly  affirm 
from  experience,  that  Sm  one  who  will  be  benefited  1^ 
laree  bleeding,  a-mneh  ^caturDamber*wiU  be  ioju> 
redj  and  Amt  eva»  almoit  irretrievably  •  Not  can  thii 
seem  sarprtsing,  when  wa  eouider  tfae-sitaatioii*  of 
childbed  women.  In  'most,  the  ev«cnati«is  conse- 
quent upon  delivery'  are-  sufficient -  to  diminish  any  on- 
due  superabundance  of  the  6uids;  and-if,  as  frequent- 
ly happens,  the  disease  -be  -prodaccd  by  too  -hasty  a  se>- 
paration  of  the  placenta,  the  consequence  of  which  is 
generally  a  very  copious  discbarge  of  blood,  we  can 
never  suppose  that  nature  will  be  assisted  ia  ovm^Mning 
the  febrile  commotion,  by  the  &rther  evacuatiou  of 
tbe  vital  flidd,  through  the  defetft  of  which-  she  is  now 
rendered  nneqnsl  even  to  the  ordinary -support  X)f  the 
animal  feeonomy.  We  may  appeal  to  every  practical  ■ 
physician,  how  n^uch  he  has  known  the  pulss  tO'  sink, 
and  wbata  train  of  nervous  symptoms  be  has  observed 
to^acceed-aa>exoaBS  of  the  discharge  above  mentioned. 
BesideSf  itisan  axiom  in  vliyaie,  that  a  rnwdy  which 
cures  any' disorder,  wiH  always  prove  sufficient  to  pe- 
vent  it ;  mud  therefore,  if  bleeding  were  the  proper  cure 
in  the  childbed  fever,  the  dtsease  ought  tc^bave  been 
prevented  by  a  large -evacua^n-  of  blood,  when  that 
happened  previous  to  its  attack.  Experience,  how- 
ever, in  this,  as  in  all  other  diseases,  is  the  only  uner- 
ring guide  we  can  follow ;  and  whoever  regulates  bis  - 
practice  by  f&ct  and  observation,  will  be  convinced  that 
bleedbg,  cspedally  in  a  large  qnantity,  is,  in  general, 
very  br  from  bcug  attended  with  succcm.  Bleeding; 
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Paerpnal  is  mldam  peoftt,  except  in  WNMn'of  fletborie  WMiBti- 
F«ver    totuHUy  and  in  wboni  the  ngm  of  inflMnnHition  rise 
'  Nw  even  in  such  pstients  onght  it  to  be  re- 

:  peated  witkout  great  c:aation,  and  the  cxisteiiD^  of 
'  atrong  indications.  Bleediog,  when  used  in  proper  cif^ 
'  cumstances,  ma/  Dn^oestionably  palliate  the  fever )  but 
:  that  it  often  shortens  the  duratios  of  it,  appears  to  bo 
a  matter  'of  much  doubt.  On  this  account  the  piac- 
f-  tice  becomes  still  suspicioas  and  exceptionable, 
'^Aen  we  consider  that  by  Tcnesection  improper!/  use^ 
''the  patient's  strength  maj  be  so  far  redtwed  as  oot  to 
-  miffoti  the  tediena  koacness  by  which  the  diseaae  is 

■  gencnll/  carried  oK    ThmaA  Ueeding,  however, 

•  'ong^  in  ^poenl  to  he  wad  wiu  gmt  cantioa,  Ifaeit 
..  are  certainly  many  caaea  in  wfaich  it  uhotb  neoesaary 
vand  advanta^^eous. 

The  genuine  natore  aad  effecta  <tf  the  kMweaess  ia 
^-^Uus  diwue,  ia  aootber  controTerted  point  of  the 

•  est  importance,  and  which  aaerita  the  most  attentive  ifl- 
.qniiy.  PhyBtaanB,  obaerring  that  women  who  die  of 
the  puerperal  fever  are  genomllj  OMdested  with  that 
evacuation,  have  been  induced  to  consider  thia  syn^ 
torn  as  of  the  mast  dangerons  and  iatal  tendency }  and 
what,  therefore,  we  sbonU  endeavovr  hy  every  means 
to  restrain,  la  thia  t^inioa,  however,  they  would 
seem  to  have  Jwea  govttncd  hj  too.^artial  aa  Obser- 
vation of  ftcts.  For  expanniee  oettainly  aathorisea  the 
.  aaserdon,  that  mora  wonea  awcar  to  have  recorcied 

of  the  childbed  fever,  through  the  intervention  of  « 
diarrhoea,  than  have  been  destroyed  by  that  cause.  If 
it  also  be  considered,  that  pnrgtng  is  usually  almost  the 
only  sensible  evacuation  in  the  more  advanced  Btate  of 
-the  disease,  and  ia  that  which  aecompanies  it  to  its  la- 
test period,  we  shall  have  the  ■strongest  reason  to  think 
that  it  is  critical  rather  than  symptomatica!,  and  ouf^t 
therefore  to  be  moderately  supported,  instead  of  beii^ 
.  uawarily  restrained  Nay,  the  advantage  wliich  is 
found  to  attend  vomiting  as  well  as  purf^og  in  the 
earlier  stages  of  the  disease,  would  seem  to  evince  that 
the  matter  discharged  by  theee  evacuations  is  what 
chiefly  fmnenta  the  disease.  Emetica  and  pureatives, 
therefore^  in  the  omnioa  efJDr  Maaoii^  joe  i£e  on^ 
mediciDea  on  wbiw-any  nlioaal.4fepmde11ee.is  to  he 
■plaeed  in  this  fover;  at  leut,  they  Mo-  eortalnW  sock 
aa  an  fognd  the  most  aaceeesfal.  It  is  an  catablisk^ 
rule  ia  pamctice,  to  {vescribe  a  vemit  at  the  beginning 
of  every  fever  attended  with  any  nausea  er  loathing  u 
the  stomach,  and -where  there  is  w>t  any  reason  toap-^ 
prebend  an  inflammation  of  that  organ.  Nor  does  the 
state  of  childbed  women  afford  the  smallest  ^ond  fw 
prohibiting,  our  recourse  to  Uie.same  expedient  in  aa* 
swcriog  a  similar  indication. 

It  IS.  so  seUom.a  physician  is  caHed  daring  then* 
gor  prcoedii^  dw  pne^eral  fever,  that  be  ha*  few  op- 
portanitics>of  trying  the  effscts  of  renwdie*  ia  that  oap> 
:  ly  state  of  the  diarase.  "Yfhen  tmh  oecpfr  howaveiv 
we  should  eodeavow  as  anoh  as  posnhlQ  to  abate  ud 
Garten  that  period,  as  die  suoceeding  fbaeria  geaml- 

■  hf  found  te  bear  a^poctiea  to  the'violcace  and  dxk- 
■rasuan  of  it.  For  this  purpose,  warm  dilotu^  drinks 
aboold  be  plentifully  used,  with  a  small  quamity  of  voi- 
latile  spirits  or  brandy.  .  'When  Dp  Muming  appre- 
hended such  aa  accident,  he  sometimes  -  ordered  the 
nurse  to  give  immediately  a  dish  or  two  itf -warm  aackr 

:  mbvf  i  tl|^^ng.  ipn  that  it..ww  wt  tn  atiwig,  which 

3 


CINE.  Appendiii 

is  a  caution  that  wtf^  always  to  be  remembered }  for 
though  a  free  nee  of  the  more  Cordial  and  opiritooos  fi"'- 
kinds  of  liquors  might  perhaps  soon  abate  the  rigor,'  '  «  ' 
there  t!i  danger  to  be  feared  from  their  influence  on  the 
approaching  fefer,  especially  in  woaieo  of  a  strong  and 
bealtby  consitutioci.  In  all  cases,  warm  applicatims 
to  the  oxtrcoaities,  iiuch  aa  heated  bricks,  towel8,-Qr 
toasted  grains  in  a  linen  ba^  may  be  used  vrith  perfect 
safeU,  and  some  advantage. 

When  the  hot  fit  is  advanced,  the  first  thing  I>r 
Manning  orders  is  some  emollient  injection,  as  chicken- 
Water,  er  water  nnd  milk,  which  onght  to  be  freqaent- 
ly  repeated  through  the  ceune  of  the  disease.  These 
prove  beneficial,  not  only  by  pwnoting  the  discharge 
frmn  the  ioteatines,  which  sceva  in  feet  to  be  the  to- 
luticm  of  the  disease }  but  also  Inr  acting  aa  a  kindly 
fomentation  to  the  uterus  and  adjacent  ^aita.  Wi^ 
this  intention  they  are  particularly  serviceable  when 
the  lochia  are  auppressed.  Great  care,  however,  is 
requisite  in  administering  tbem,  on  aecouot  of  the  ten- 
derness and  inflammatory  disposition,  which  at  that 
time  render  the  parts  in  the  pelvit  extremely  susceptible 
of  paia. 

The  next  step  in  the  method  of  cure  ought  to  he 
■to  promote  the  discharge  of  the  morbid  m^tcr  both  bj 
the  stomach  and  intestines.  This  intention  ipay  be  an- 
swered fay  a  remedy  presorUied  by  I)r  Boiman^Two 
graioa  of  tartritc  01  antimony  rubbed  up  with  a  scnqJe 
'of  the  powder-ef  ^pilU  eaD^oruok  , 

-Of  a  powder  thus  prepared,  DrJOoiman  gives  firom 
"two  to  six  grains,  and  repeats  it  as  circumstances  re- 
quire. If  the  first  dose  do  .aet  procure  aa^  sensible 
operation,  he  repeats  it  in  an  increased  quantity  at  the 
end  of  fewo  bonrs,  and  proceeds  in  that  manner  j  not 
expecting  any  benefit  but  £rom  its  sensible  evacuatioB. 

Should  the  diaease  be  abated,  bnt  not  removed^ 
(which  somelinMS  happens),  by  the  effect  of  the  first 
dose,  the  same  medicme  must  be  repeated,  but  in  a  leM 
qnantity^^tiU  all  danger  be  over.  But  if  any  alarmiqg 
•ymptoms  remain^  he  does  not  hesitate  one  moment  to 
repeat  die^powder,  in  the  saa*  qnantitf  as  first  given  ; 
i^ogfa  this  be  aeUUn  nccewaiy,  if  tbe^firat  dose  1^ 
rates  properly. 

It.is  to  be  ohsMTtfd,  says  Dr  Benman,  that  as  ^ 
cwtainty  of  core  depends  upon  die  proper  repetition 
of  the  medicine,  the  method  of  ffvnw  U  at  stated 
hours  does  not  a|qiear  eli|nble.  If '  the  first  dose  priH 
dace  any  considerable  elect  by  vomiting,  pnwnring 
stools,  ot  fitalMa^  sweatiagf  a  repetition  oS  the  me- 
dicine in  a^less  quantity  will  seldom  foil  to  answer  our 
expectations  >  but  great  ju^pKVt  ia  required  in  adapt- 
ing the  yuutity  firat  givea  lo'the  strength  ef  the  p»> 
tieot  and  other  circumstances.  We  are  not  to  expect 
that  It  disease  which  firom  the^-fimt  formation  caxries  sa 
evident  mariu  of  daacer,  dioald  inataatly  ceaw,  even 
llm^  a  great  pait-iu  the  canse  he  ceaioved. 

Fre^nt  doses  ef  the  saUiw  diat^^  oa|^  akota 
be  given,  which  aoC  eoly  pmnwte  ne  ewnatiaa  hj 
the  instratiaes,  M  likevrise  increase  the  salabar^  dis- 
charges of  urine  arid  perspintion.  Tbeee  medicines 
are  partioulfeTly  serviceriia  ia  sabdntng  the  remains  of 
the  fever,  afUr  ita  violeace  baa  been  bn^en  by  the 
more  ffitaciona  remedies  above  mentioned ;  but  when 
they  are  used  even  ia  the  define  irf  the  disaaae,  gentle 
iMEitifM  of  ifcnbrifc  a»d  ■■gniw,  m  advised  by  Dr 
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Altbougfa  tbe  dioefattrge  hy  the  tntestHiieS  appean  to 
hare  the  molt  salataiy  efiect  in  tbU  diseftse  *,  yet  when 
die  stomach  his  not  been  [Mperly  unloaded  of  offen- 
sire  otatter,  thoagh  a  great  tfausea  and  sickness  bad  in- 
dicated the  expodiencj  of  such  an  avaouation  at  the 
beginaing  of  the  fi:rer,  the  cMitinnance  of  the  loose- 
ness a  smnettmes  so  Imiff  protracted  as  in  the  end  to 
prove  fat^.  In  this  alaraung  state  of  the  disease, 
when  the  stools  are  very  frequent  and  involuntaryf 
and  aH  appearances  threaten  dw^,  MrDenman  aajs, 
that  a  clyster  chkken-watcr  injected  every  one,  two, 
or  three  hooxa,  or  u  often  as  possible  witbont  fi»i(guing 
the  patieat  too  much,  with  a  cordial  diapbcsetic  drau^ 
taken  every  tnt  hours,  has  produecd  better  effects  thmn 
could  be  expected. 

Wbtla  tbisse  medicines  are  employed,  we  sboold  en- 
deavovr  to  mitigate  the  pains  of  the  belly  by  relaxing 
a^^cations.  Dnring  the  course  of  the  disease,  the  pa- 
tient oaght  to  drink  fifeely  of  diluting  liqnen,  and  ab- 
stain from  erenr  thing  of  a  hewing  qoidity,  unless  jgreat 
fiuntaess  shoaM  indicatbl^  nae  m  a  snudl  qilanti^  of 
aomeoordi'al  medicine. 

Snch  is  ^  practice  reconmiended  in  this  disease  by 
Br  itenman.  We  shall  now  take  acnisory  view  of  tlie 
aentioMnts  of  succeeding  writers  on  this  subject. 

Accordiag  to  Hidme,  the  ^nntimate  cause  of 
the  pnerpml.feTtfr  is  an  mBuwnation  of  die  mtestinea 
aoA  iwiinilwn,  for- the  coiArmatHM  of  which  opinitin 
he  appeida  to  dbaectiona.  Be  snp^eses  Ute  chief  pre* 
disponent  cause  of  the  disease  to  be  the  pressure  of  the 
gmvid  Qtems  against  the  parts  above  meotiMied.  The 
oraenttim,  says  he,  in  the  latter  stage  of  pregnaney, 
nast  either  ht  flat,  wlncfa  is  its  natural  sitoation,  or  be 
rumpled  or  carried  up  by  the  ^vid  uterus  in  folds  or 
donblinn.  When  the  latter  is  the  case,  which  be  ob- 
serves IS  prtibaUy  not  seldom,  the  dattger  of  a  strangn- 
latcd  circ^ation  witt  be  greater. 

Mr  White,  who  has.auo  written  on  this  disease,  jo- 
dicioosfy  icHMidu,  that  were  Dr  Hulme'a  hypotliesis 
veU  founded,  the  disorder  ought  rather  to  take  ^oe 
b^wa  d^very,  and  be  immcuately  lemoved  at  that 
ptriod':  That  k  would  likewise  most  generally  happen 
to  women  at  their  first  labour,  when  the  Nomina! 
muicles  are  less  yielding,  ud  the  pains  more  violent  j 
tbe  contrary  ef  which  i*  most  freqoendy  experi^ieed  to 
be  the  case. 

Ik  also  deserves  to  be  remarked,  that,  npcai  Dr 
Hnlme*8  sapposition,  we  cannot  account  for  the  dis- 
caso  bMDg  more  common  and  fatal  in  large  towns  and 
la  hee|»tw,  than  in  tbe  oountiy  and  private  practice, 
while  other  iidammatory  disorwrs  are  more  endemic 
among  those  who  live  in  the  latter  than  the  former  si- 
toatioa.  Even  adnutting  the  friction  of  the  intestines 
and  mnentom  against  the  uterus  to  be  as  viident  as  Dr' 
Holme  supposes,  is  it  not  bi^Iy  improbable,  that  any 
inflammation  could  be  occasioned  by  the  pressure  of 
sndi  90&  substances  upon  eadi  other  ?  Or,  were  this 
cfieet  really  produced,  ought  not  tbe  puerperal  fever  to 
be  more  comm<m  and  fatal  after  tbe  most  laborious  de- 
liveriee  i  But  this  observatton  is  not  supported  hy  ex- 
perience. 

Dr  Holme,  in  laveur  of  his  own  hypothesis,  alleges 
VoL.2JILPartII.  f 


ibM,  it  gives  a  atlsfactory  answer  to  the  question,  poenxtal 

Wijr  idl  lyiag-in  women  have  been,  and  ever  will  Fever. 
he,  subject  to  this  disease  ?**  In  this  proposition,  how-  "v  ■  ' 
ever,  the  doctor  supposes  snch  an  universality  of  the 
disease  as  is  not  confirmed  by  observation,  it  is  af- 
firmed upon  undoubted  authority,  that  in  many  parts 
of  Britaio  tbe  puerperal  fever  is  hardly  known  \  where- 
as, were  it  really  produced  by  tbe  uoses  he  assigns,  it 
would  be  equally  general  and  unavoidable. 

But  bow  pecuUar  soever  this  authw^s  sentiments 
are  in  lespect  of  the  ^vximate  cause  of  this  disease,  - 
they  have  not -led.  him  to  any  meUiod  of  cure  difiereot 
from  tbe  established  practice.  On  this  subject  Dr 
Hulme  divides  his  observatuHM  into  two  parts  ;  com^v- 
hending  under  the  fo-mer  the  more  simfde  method  of 
treatment,  and  under  tbe  latter  the  more  cooiplex.  He 
sets  out  with  remarking,  that  the  patient  being  gene- 
rally costive  at  tbe  be^nning  of  the  disease,  an  erool* 
lient  opening  clyster  will  oileo  give  immediate  relief ; 
hot  if  this  should  not  yrore  effectual,  recourse  must  be 
bad  to  cathartics.  Those  which  he  found  answer  his 
purpose  best,  were  the  saJ  catharficus  amarus,  the  oleum  ^ 
rictat\  emetic  tartar,uLnd  antimonlal  wioe.  When  the 
bowels  have  been  snmciently  cleared  and  the  pain  a- 
bate^  he  advises  encouraging  a  gentle  dia^orests  by  ' 
medicines  which  neither  bind  tbe  body  nor  are  heat- 
ing ;  such  as  small  doses  of  ipecacuan,  emetic  tartar, 
abd  antimonial  wine,  comlnned  with  an  opiate  in  a 
moderatfe  dose,  and  given  once  or  twice  in  the  coarse 
of  24  hours ;  admintetertn^  tbe  aaliiie  draughts  in  the 
iaterinediate  spaces.  If,  jtfecedihg  or  dnring  this 
coarse,  a  sickness  at  stomach  or  vomiting  attend,  be 
advises  assisting  the  efforts  of  nature,  by  drinking  plen- 
tifully of  chamomile  tea,  warin  water,  or  any  odier  di- 
luting liqnor.  Hto  concludes  with  recommending  a 
coding  regimen,  rest  of  body,  and  tranquillity  of  mind ; 
prohibiting  all  kinds  of  banda^  upon  the  abdomen, 
and  enjoining  particular  attention  to  tbe  state  of  the 
bowels,  whicb  ou^it  to  be  kept  gently  open  for  some 
time,  even  afler  thie  disorder  seems  to  be  gone  off,  till 
^e  patient  be  quite  out  of  da&ger. 

So  nroch  for  the  simple  treatment :  we  now  proceed 
to  the  second  part,  where  he  describes  Uie  method  of 
practice  iriwn  dw  disease  is  in  its  imite  irregalar  and 
compKcated  state. 

When  a  diarrhoea  accompanies  the  disease,  he  ob- 
serves that  it  oagfat  by  no  means  to  be  checked,  but 
supported,  by  ordering  tbe  patient  to  drink  plentiful- 
ly of  mild  aperient  liquors.  If  tbe  pain  of  tbe  hypo- 
gastric re^on  be  attended  with  stitches  in  the  sides  or 
over  the  pit  of  the  stomach,  and  a  pulse  that  resists 
the  finger  pret^  strongly,  be  remarks  that  hleeding 
would  tbea  be  highly  necessary :  declaring,  however, 
his  opinion,  that,  in  tbe  puerperal  fever,  bleeding  is' 
to  be  considered  oily  as  a  secondary  means  of  relief, 
thon^  die  first  in  point  of  time  }  and  it  on^t  to  be 
advised  with  mat  caution ;  and  that  the  greatest  de- 
pendence is  uways  to  be  phKxd  upod  evacuations  by 
stool. 

Mr  White  impntes  the  puerperal  fever  to  a  putres- 
cent disposition  of  the  humours,  contracted  during  preg- 
nany,  and  fomented  by  die  hot  regimen  commonly 
used  by  womeb  in  childbed.  In  conformity  to  this 
o^nion,  tbe  diicf  means  which  he  recommend  for  pre- 
venting the  disease  is  a  cot^  regimea  and  btt  circnia- 
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peni  tu>a-  of  air,  which  he  evinces  to  be  of  the  greateft  im- 
veti  portance.  In  respect  of  bleeding,  be  informs  us,  that, 
upon  the  strictest  inquiry,  he  cannotfind  that  those  who 
have  bled  the  most  copiously  have  had  Uw  greatest  suc- 
cesii,  either  in  |wivate  or  hoe|Htal  practice.  He  even 
seems  to  question  the  propriety  of  this  evacuation  in  any 
casu>  but  approves  of  emetics,  cathartics,  and  cljsterSt 
for  cleansing  the  prima  viet^  and  likewise  of  such  me- 
dlcfnes  and  diet  as  will  correct  the  putrid  humours :  add- 
ing, that  an  upright  posture  and  free  ventilatum  are  at 
all  times  useful,  and  absolutely  necessary,  both  for  the 
preventioQ  and  cure  of  the  disease. 

Another  writer  who  treats  of  the  childbed  fever  is 
Dr  Leake,  who  has  published  the  result  of  bis  observa- 
tions on  tlus  disease  from  April  1768  to  the  autumn  of 
the  year  1770 }  bnt  ebiefly  from  December  1769  to 
May  1770,  during  which  period  the  childbed  fever 
prevailed  much  abont  Loodon. 

Dr  Leake  tells  as  that  this  fever  generally  conunen- 
ced  the  evening  of  the  second  or  morning  of  the  third 
day  after  delivery,  with  a  rigor  or  shivering  fit.  Some- 
times it  invaded  sooa  after  delivery  *,  and  at  other  times 
thou{^  rarely,  it  has  seized  so  late  as  the  fifth  or  sixth 
day.  Now  and  then  it  seemed  to  be  occasioned  by 
catching  cold,  or  by  errors  in  diet ;  but  oftener  by  an- 
xiety ai  mind.  Sometimes  the  thirst  was  great ;  though 
the  tongue  had,  in  general,  a  better  appearance  at  the 
beginning  than  is  common  in  other  fevers.  It  was  sel- 
dimi  ever  black  or  ven  fool :  but,  as  the  disease  advan- 
ced, became  white  and  dry,  with  an  increase  of  thirst } 
and  at  last  was  of  a  brownish  colour  towards  the  rooti 
where  it  was  aUj^tly  covered  wiUi  su  inspissated  mn-. 
ens.  The  lost  of  stieiigth  was  so  Jjreat  and  sudden, 
that  few  of  the  patients  oould  turn  ui  bed  without  as- 
sistance, even  sq  early  as  the  first  or  second  day  after 
the  attack.  The  lochia,  &om  first  to  last,  were  not 
obstructed,  nor  deficient  in  quantity  j  neither  did  the 
'  quality  of  this  discharge  seem  to  be  in  the  least  alter- 
ed from  its  natural  .state  }  a  presumption,  says  the  au- 
thor, that  the  uterus  was  not  at  all  affected.  Of  this 
he  was  convinced  by.  making  a  considerable  pressure 
above  the  pubes  with  the  hand,  which  did  not  occa^ 
sion  pain  \  but  when  the  same  degree  of  pressure  was 
a]^died  hi||^ier,.  betwsen^tliA'atomftdi  and  umbilical  re* 
gion,  it  became  almost  intoleraUe.  A  perfect  crisis, 
seldom  if  ever  happened  in  this  fever,  wh^  he  imputes 
to  the  great  oppression  of  the  vital  powers,  whereby 
they  were  rendered  unable  to  produce  such  an  event. 
When  the  disease  proved  mortal,  the  patient  general- 
ly died  on  the  lotb  or  xith  day  £com  the  first  attack. 
ta  those  who  died  of  the  fever,  the  omentnm  was  found 
uippurated  j  an  inflammation  of  which  part,  or  of  the 
intestines,  Dr  Leake  concludes  to  be  the  proximate 
cause  of  the  disease. 

In  consequence  of  this  idea  of  the  cause  of  the  dis- 
ease, Dr  Leake  affirms  that  venesection  is  the  only  re- 
medy which  can  give  the  jiatient  a  chance  for  life.  But, 
tiioag^  it  be  the  prinapal  resource  to  be  depended 
upon  1^  the  beginning  of  the  fever,  he  observes  that 
i(  will  seldom  prove  of  service  after  the  second  or  third 
day }  and  if  directed  yet  later,  •niBX  vAj^  weaken  and. 
exhaust  the  patient  j  when,  matter  having  begun  to 
form  in  the  omentum,  the  progress  of  the  disease  can 
no  longer  be  prevented  by  that  evacuation.  At  this 
period  the  blood  begini  to  be  tainted  by  the  ahsoiftioa 
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<^  the  purulent  fluid  ;  and  the  fever,  fron  bung  inflam-  pwipenl 
matory,  is  changed  into  a  putrid  uture.  Fever. 

After  bleedii^  in  inch  a  qnuitity  as  the  symptoms^  V 
require,  he  advises-  that  the  corrupted  Inle  be  evacoa* 
ted  and  corrected  as  soon  as  possible  ■■,  that  the  diar- 
rhcea,  when  excessive,  be  restrained  by  emollient  ano- 
dyoe  clysters  and  geotle  sudorifics,  or  even  by  opiates 
and  mUd  astringents,  when  the  patient^s  strength  be- 
gins to  sink  under  the  .discharge  \  and,  lastly,  that 
where  the  signs  of  the  putrefaction  or  intermission  take 
place,  antiseptics  and  the  funchonn  may  be  admioi- 
stored. 

The  great  uniforaiity  of  the  symptoms  in  all  Dr 
Leake's  patients  mi^bt  authorise  an  opinion,  that  the 
fever  which  be  describes  was  in  a  great  measure  a  dis- 
ease sm  generiSf  and  dejiended  mneh  upon  the  coosti- 
tntion  of  the  air  preceding  and  during  the  period  in 
wluch  the  fever  prevailed. 

Dr  Kiricland  has  also  made  judictons  ohservatioDS  on 
this  subject.  He  rejects  the  opinion  that  the  puerpe- 
ral fever  is  a  disease  tutgewrtSf  and  arises  always  from 
the  same  cause.  The  particular  situation  of  childbed 
women,  he  acknowledges,  occasiDns  a  similarity  in  the 
appearance  of  wH  the  febrile  symptoms:  but  be  af- 
firms that  the  same  kind  of  fever  may  be  {Btiduced  by 
various  causes ;  for  instance,  by  an  inflammation  of  the 
uterus  or  abdomen,  hy  putrid  blood  or  other  matter, 
and  pntrid  miasms.  The  symptoms,  he  dwerves,  will 
vary  according  to  the  time  of  seizure.  If  the  fover 
ha^n  in  three  or  four  days  after  delivery,  all  the 
^sym^oms  usual  to  the  situation  of  the  patient  will 
make  their  qipearance  >  but  if  it  do  not  invade  till 
the  milk  has  been  secreted,  and  the  locliial  disdiarge  be 
neariy  finished,  the  symptoms,  if  the  breasts  are  propo'- 
ty  drawn,  will,  for  the  most  part,  be.  those  only  which 
are  common  to  that  kind  of  disorder  by  which  the  fe- 
ver has  been  produced. 

With  respect  to  the  cure  of  puerperal  fevers,  Dr  Kark- 
land  advises  the  aotijdilegistic  meUiod  when  they  arise 
from  inflammation  but  when  this  method  fula  of  suc- 
cess, .and  a  diarrhoea  supnvcnes,  the  disease  has  changed 
its  nature,  having  become  more  or  less  putrid,  and  re- 
quires a  very  difierent  treatment. 

His  observations  relative  to  the  mam^^ent  of  the ' 
diarriioea  merit  attention.   No  one,  says  he,  would 
pai^ge  and  bleed  to  cun  the  colliquative  fever  arisin^g 
fnmi  die  absojpdon  of  matter  in  large  wounds }  and  yet 
the  only  dISerence  is,  that  in  the  puerperal  fever  'the 
matter  absorbed  frwa  the  Uterus,  ficc.  acts  with  iim«~ 
violence,  because  the  blood  is  commonly  thinner  and 
the  habit  in  a  more  irritable  state.    We  see,  continues 
be,  that  absorbed  matter  purges  as  effectually  as  if  uiy 
purging  medicine  bad  been  given  by  the  mouth  ;  and ' 
may  we  not  therefore  do  barn^  by  additional  purging^ 
when  there  has  been  a  large  evacuation,  especially  as 
purges  in  this  case  are  incapable  itf  entirely  remoVii^ 
the  fwnes  morin9 

He  considers  cinchona  as  the  principal  ranedy,  as 
soon  as  tbe  pulse  sinks,  the  heat  is  lessened,  and  the 
stomach  will  hear  it.  If  this  increase  the  diarafaisa  be- 
yond moderation,  he  joins  with  it  small  doses  of  lauda-  . 
num ;  hut  if  the  diarrhcca  should  entirely  stop  without 
the  fever  going  off,  in  place  of  laudanam  he  advises  a 
proper  quantity  of  rhubarb.  Should  the  dtatriiaea,  not-  - 
vithitandiog  die  use  of  the  medicines  ^posed,  be- 

Gconife| 


Appendix.  M  £  D  I 

Puerperal  come  SO  Violent  u  to  endanger  the  patient,  he  agrees 
'Fever,    tritb  Mr  White  in  recommendiag  the  colambo  root, 

'  *  ^'  vrfaich  is  a  warm  cordial,  and  removes  the  irritability 
of  the  stomach  and  intesthiea  more  powerfuUjr  than  Any 
other  bitter  he  knows. 

Of  tbiii  disease  also,  as  it  appeared  in  Derbjriiire  and 
some  of  the  adjacent  imvinces,  an  account  has  been 
published  bj  Dr  Batter.  Concerning  the  cansea  and 
nature  of  the  disease,  he  obserrea,  tfaat  pregnancy 
seeoN  to  add  ranch  to  the  nattml  leDtibiU^  of  the  fe- 
nude  constitution  ;  because  at  this  period  women  are 
often  subject  to  m  train  of  nerrous  Bjmptoms,  which 
ver  molest  tiiem  at  other  times.  I>nring  gestation  like- 
wise, the  appetite  is  for  the  most  part  keen,  while  the 
digestion  appears  to  be  impaired  i  and  this  weakness  is 
increased  not  only  by  improper  food,  of  which  die  wo- 
man is  frequently  desirous,  but  also  b^  the  inactivity  at; 
tending  her  situation.  To  these  circumstances,  it  is 
added,  that  the  intestinal  passage  being  interrupted  by 
the  uterine  ^«s8ure,  costivencss  generally  prevails. 
From  Uie  aever^  observations  here  enumerated,  Dr 
Butter  conclodes,  that  the  proximate  cause  of  the  poer* 
peral  fover  is  a  spasmodic  affection  of  the  first  passages, 
widi  a  morbid  aceomuli^ion  in  their  cavity  ^  and  upon 
this  snppositiiHi  be  endeavours  to  aeoonnt  for  the  vari- 
ous symptooM  of  the  disease. 

In  treating  <^  the  method  of  cnre,  he  lays  down 
two  indu:ations }  the  former  of  which  is  to  promote 
two,  three,  or  four  stools  daily,  in  a  bianner  suited 
to  the  strength  of  tbe  patient,  till  snch  time  as  they 
-  resume  a  natural'  appearance.  The  second  indication  is 
to  relieve  all  uneasy  symptoms,  such  as  beat,  thirst, 
headach,  &c. 

With  respect  to  the  opinion  entertained  by  Dr  But- 
ter of  the  cause  of  the  puerperal  fever,  it  nearly  coin- 
cides with  that  of  Mr  White.  But  however  plausible 
it  may  i^ear,  we  are  not  entirely  satisfied  that  a  dis- 
ease attmded  with  so  pecaliar  symptoms  as  the  puer- 
peral fever  can  depend  principally  upon  an  irritability, 
idach  is  not  restricted  either  to  the  pregnant  or  puer- 
pml  state. 

Hie  late  Dr  Thomas  Young  professor  of  midwifery 
in  the  university  of  Edinburgh,  althongh  he  published 
.  nothing  on  the  subject  of  the  puerperal  fever,  wrote 
a  very  ingenious  dissertation  respectiiij^  it,  which  was 
read  in  the  Philosophical  Society  of  Edinborgb.  In 
that  dissertation,  after  giving  a  veiy  accurate  account 
of  the  symptoms  of  tbe  disease,  which  coincides  very 
neariy  with  the  account  given  by  others,  he  endea- 
vours to  show,  that  the  puer^tral  fevery  strictly  so  called, 
is  in  every  instance  the  consequence  of  contagion  }  but 
he  oontends,  diat  the  cont^ous  matter  of  "this  disease 
is  capable  only  of  ]ffodttcing  its  effect,  in  consequence 
•f  a  peculiar  predisposition  given  by  delivery  and  its 
consequences.  In  support  u  tbia  doctrine,  he  re- 
maric^  tfaat  for  many  ^ears  the  disease  was  altogether 
unknown  in  tbe  lying-in  ward  of  the  Royal  Infirmary 
lit  £dinburp;h}  but  that  after  it  was  once  accidentally 
introduced  into  the  hospital,  almost  eveipr  woman  was  in 
a  sliort  time  after  delivery  attacked  with  it }  although 
jfcior  to  delivery,  she  may  have  lain,  even  for  weeks 
together,  not  only  in  the  same  ward  with  the  infected, 
but  even  in  the  very  next  bed.  He  remarks,  that  it' 
was  only  eradicated  from  tbe  hospital  in  consequmce  of 
the  wards  Mng  entirely  emptied,  th^nmghly  veott- 
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lated,  and  new  painted.  After  these  processes,  puer-  Womu. 
peral  females  in  the  hospital  remained  as  free  from  -1  ■■y— 
this  disease  as  formerly.  The  puerperal  fever,  accord- 
ing to  Dr  Young,  has  very  generally  a  strong  ten* 
dency  to  the  typhoid  type  j  altboUgb  he  allows,  that 
in  the  beginning  it  is  not  un&equeutly  attended  with' 
inflammatory  symptoms,  wd  even  with  topical  inflam- 
mation, particnluly  in  tbe  intestinal  canal.  On  this 
idea,  he  considers  the  puerperal  fever  as  admitting  of 
the  same  variety  of  treatment  with  other  affcctioas 
depending  on  contagion,  in  which-  sometimes  an  in- 
flammatory, sometimes  a  putrescent  tendency,  prevails  i 
snch,  for  example,  as  smallpox  or  erysipelas.  But 
from  the  prevailing  putrescent  tendency  in  this  affec- 
tion, he  considers  the  free  access  of  cool  air,  wifh  the 
liberal  use  of  antiseptics,  as  being  very  generally  requi- 
site. 

It  deserves  to  be  remarked,  that  though  the  several 
writers  who  treat  of  this  subject  have  conducted  their 
method  of  euro  conformably  to  their  particular  idea  of 
the  cause  of  the  disease,  respecting  which  their  senti- 
ments are  very  different,  they  seem  to  have  been  equally 
•nccessfol  in  tne  treatment  of  their  patients.  Indeed 
the  several  writers  differ  less  from  each  other  in  their 
method  of  core  than  might  be  expected,  where  so  gteat 
an  opposition  of  theoretical  sentiment  ^evaOs.  For 
after  endeavonring  to  establish  indications  corespon- 
dent to  their  particular  systems,  those  who  contend  for 
the  expediency  of  promoting  the  intestinal  discharge, 
dissuade  not  firom  having  recourse  to  phlebotomy  when 
the  disease  is  attended  with  inflammatory  symptoms  } 
while,  on  the  other  hand,  the  most  strenuous  advocates 
for  bleeding  admit  tbe  utility  of  the  former  evacuation. 
It  appears,  tberefore,  that  a  due  regulation  of  the  alvine 
discbarge  is  necessary  through  the  whole  course  of  the 
fover,  but  venesection  only  sometimes. 

WORMS.  405 

'  Hiose  infosting  Aeliumao  body  are  chiefly  of  three 
kinds  :  the  atcaridet^  or  small  nAind  an'd  snort  wliite 
worms ;  the  tcres^  or  round  and  long  worm ;  and  the 
tamOf  or  tape-worm. 

The  aaean'des  have  usually  their  seat  in  the  rectum.—  - 
The  teretes  or  lumhrKi  are  about  a  span  long,  round  and 
smooth :  they  are  seated  for  the  most  part  in  the  upper 
small  intestines }  but  sometimes  they  are  lodged  also  in 
the  stomach,  and  in  aqy  part  of  the  intestines,  even  to 
the  rectum.— Hie  tape-worms  are  from  ttro  to  forty 
feet  long,  mccordiw  to  the  testimony  of  Flaterus  ;  tliey 
generally  possess  rae  triiole  tract  of  tbe  intestines,  but 
especially  the  ileum :  they  very  much  resembe  a  tape 
in  their  i^peanmce,  whence  the  name  of  Uae-worm : 
but  Miotbor  species  of  this  genus,  from  the  resem- 
blance of  each  joint  to  a  gourd  seed,  has  die  name  of 
the  gourd-teorm. 

In  the  Medical  Transactions,  vol.  i.  Dr  Heberden 
gives  a  very  accurate  account  of  the  symptoins  pro- 
duced by  tbe  ascaridc$y  from  an  eminent  physician  who 
was  troubled  wiUi  them  all_  his  life.  They  brought  on 
an  uneasiness  in  tbe  rectum,  and  an  almost  intderable 
itching  in  the  anus ;  which  sens&tions  most  usual^. 
came  on  in  tbe  evening,  and  prevented  sleep  for  severu 
hours.  Hiey  were  attended  with  heat,  sometimes  so 
coasidenble  ns  to  produce  a  swcllhig  in  the  rectum 
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VToraa,  both  iDtenially  and  externall)'  j  and  if  these  symptoms 
'  w"*'^  WCTe  not  Boon  relieved,  a  tenesmus  vras  brougbt  on, 
with  a  mucous  dejection.  Sometimes  there  vaa  a  grip- 
ing pain  in  the  lover  part  of  the  abdomen,  a  uttle 
above  the  o»  pubis.  If  this  pain  was  very  severe,  a 
bloody  mucus  followed.  In  which  there  were  often 
found  ascarides  alive.  They  w«re  also  sometimes  sus- 
pected of  occasioning  disturbed  sleep,  and  some  degree 
of  headacb. 

-  On  this  case  Dr  Heberden  observes,  that  the  gcue- 
ral  health  of  the  patient  did  not  seem  to  have  su&red 
from  the  long  continuance  of  the  disease,  nor  the  im- 
mediate  inconveniences  of  the  disorder  itself  to  have 
increased.  **  It  is  (says  he)  perhaps  universally  true, 
that  this  kind  of  wonns,  though  as  difficult  to  be  ca- 
red as  any,  yet  is  the  least  dangerous  of  aU.  They 
have  been  known  to  accompany  a  person  through  the 
^ole  of  a  long  life,  without  %in  reason  to  ntenect 
that  they  had  hastened  its  end.  As  in  thu  case  ther^ 
was  no  remarkable  sickness,  indigestion,  giddiness,  pain 
of  the  stomach,  nor  itching  of  the  nose,  possibly  these 

rptoms,  where  they  have  happened  to  be  joined  with 
ascarides,  did  not  jovperly  belong  to  them,  but 
arose  from  some  other  causes.  There  u  indeed  no  one 
sign  of  these  worms,  but  what  In  some  patients  will 
be  wanting.*^ 

The  above-mentioned  patient  used  purging  and  iiri- 
tating  clysters  with  very  little  success.  One  dram 
and  a  half  of  tobacco  was  infused  in  six  ounces  of 
boiling  water }  and  the  strained,  liquor  being  given  as 
a  ctyster,  occasioned  a  violent  pain  in  the  lower  part 
of  the  abdomen,  with  faintness  and  a  cold  si^eat: 
this  injection,  though  retained  only  one  minute,  acted 
as  a  smart  purge,  but  did  little  or  no  good.  Lune- 
water  was  also  used  as  a  clyster  i  which  brought  on  a 
costlveness,  but  bad  no  good  effect.  Six  grains  of 
>  salt  of  steel  were  dissolved  in  six  ounces  of  water,  and 

injected.  This  clyster  in  a  few  minutes  occasioned  an 
adiing  in  the  rectum,  griped  a  little  without  purging, 
and  excited  a  tennsnusk  Sonv  few  ascarides  were 
Innught  off  with  it ;  but  all  of  them  were  alive.  The 
uneasy  sensation  in  the  rectum  did  not  abate  till  some 
warm  milk  was  dirown  up.  'Whenever  the  tenesmus 
or  mucous  stocds  were  tfaoaght  worth  tbe  taking  no- 
tice  of,  warm  milk' and  oil  generally  mve  launedaaCe 
relie£<  If  purging  was  necessary,  thelenient  puvgei, 
such  as  UMnna  with  oil,  were,  in  this  particubw  case, 
made  use  of:  rhubarb  was  found  too  -stimulating.^ 
But,  in  general,  the  roost  useful  purge,  and  which 
tberefore  was  most  usually  taken,  was  cinnabar  and 
xhubarb,  of  each  balf  a  drachm  :  this  powder  seldom 
failed  to  bring  away  a  mucus  as  transparent  as  the 
white  of  an  egg,  and'  in  this  many  ascarides  were 
moving  about.  The  cinnabar  frequently  adhered  to 
this  mucus,  which  did  not  come  off  in  la^  quanti- 
ties, when  a  purge  was  t:^en  without  cii^iabar.  Calo- 
mel did  no  more  tb»n  any  other  parn  vhiofa  operates 
briskly  would  have  done  j  that  is,  it  hfOugbt  away  as- 
carides, with  a  great  d^l  of  mucus.  Otl  gi«ra  as  a. 
dlyster  sometimes  brought  off  these  aniinalcnles :  the  oil 
swam  on  the  surliwe  of  the  mucus,  apd  the  ascarides  were 
alive  and  moving  in  the  vusus  itself,  which  jnxdjably 
hindered,  the  m1  from  CMIUDg  in  contact  with  Apm  xnd 
l^illing  them. 

]pv  Hebenkn  aim  obo^rves,  that  ntacns  or  sUsu  ia 
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the  proper  nest  of  tin  ascarides,  in  which  thejr  Uve,  Wohh. 
and  is  perhaps  the  food  by  which  they  are  nourished  i '  ■■■■kWi  * 
and  it  is  thu  niKos  triiich  preserves  them  uabut« 
tfaov^h  sorrounded  with  many  other  liquors,  the  im- 
mediate touch  of  which  wonld  be  fatal.   It  is  hard  to 
satisfy  ourselves  'by  what  iqstiuct  they  find  it  out  in 
the  human  body,  and  by  what  meaos  they  get  at  it } 
but  it  is  observable  in  many  other  parts  of  nature,  as. 
well  as  here,  tliat  where  ^ere  is  a  fit  soil  for  the 
hatching  and  growth  of  animals  and  vegetables,  na- 
ture has  taken  sufficient  care  that  their  seeds  should 
find  the  way  thither.    Worms  are  said  to  have  been 
found  in  the  intestines  of  stiU-bimi  infants.  PorgH, 
b^  lessening  this  slime,  never  fiiU  to  relieve  the  pa- 
tient :  and  tt  is  not  unlikely, .  that  tbc^  worms  which 
are  net  Ibrced  amqr  by  this  quiokened  motiw  of  the 
intestines,  may,  for  want  of  a  proper  quantity  of  it, 
langoish,  nod  at  last  die  (  for  if  the  ascandes  are  takes 
out  of  their  mncus,  and  exposed  to  the  open  air,  they 
become  motionlesB,  and  i^parentiy  die  in  a  very  short 
time.    Dr  Heberden  supposes  that  the  kind  of  purge 
made  use  of  is  of  boom  cmsequence  in  the  euie  of  all 
other  worms  as  well  as  ascarides }  the  animals  being 
always  defsnded  ^y  the  mucus  fimn  the  immediate 
action  of  medicines }  and  that  therefore  those  purgea 
are  the  best  which  act  briskly,  and  of  which  a  vepe- 
tition  can  be  most  easily  borne.   Fqrcpng  waters  are 
of  this  sort,  and  jalap  especially  Ibr  children  ;  two  «r 
mcffe  grains  of  whidi,  mixed  vUh  nvv,  we  most  eaut 
ly  taken,  and  may  be  repeated  daily. 

From  BrHaberdea's  obserauiom,  we  maj  easily  see 
iriiy  it  is  BO  difficult  to  destroy  these  uimab }  and  w^ 
anthelmintics,  greatly  celebrated  far  some  kinds,  ajpt 
yet  so  iar  fiom  baii^  specifics  in  the  disease.  A»  the 
worms  which  reside  in  the  cavities  of  the  human  body 
are  never  exposed  to  the  air,  by  iriiich  all  living  cna* 
tures  are  invigorated,  it  is  evident,  that  in  themselves 
they  must  be  the  most  tender  and  easily  destroctible 
creatures  imaginable,  and  much  less  will  be  requisite  to 
kill  them  than  any  of  our  common  inseets.  The 
most  pernicious  substances  to  any  of  the  common  in- 
sects are  oil,  caustic  fixed  alkali,  lime,  aud  lime-wmter. 
The  oil  oper^ee  upon  them  by  shut^ig  up  the  ^ores 
of  their  bodies  j  the  lime,  live^vatciv  m  eaastio  at- 
kali,  hy  dissolviaf  th«r  very  aahstanoe.  In  the  case 
of  intostiaal  worms,  however,  the  ml  can  have 
.little  e&ot  upon  tben^  as  they  are  ddended  from  it 
by  the  moisture  and  mucus  of  the  intestines  ;  the  like 
happens  with  liftie-water :  and  therefore  it  is  necessary 
that  the  medicine  ^old  be  of  snch  a  natsu^  as  to 
destroy  both  muQua  and  insects  together  j  for  which 
purpose  the  caustic  fixed  alkali  is  at  <mct  safe  a^d  ef- 
ficacious }  nor  is  it  probable  that  any  case  of  worms 
whatev»  could  resist  the  proper  use  of  Uiis  medioine. 
A  very  large  dose  of  any  salt  indeed  will  also  destroy 
the  mnctts  and  destroy  the  vrorms  }  but  it  is  apt  to 
inflame  and.  excoriate  the  stomach  and  utestines,  and. 
thus  to  produce  wwse  distempers  than  tluit  which  it 
was  isbended  to  rare.  Dr  Heberden  gives  the  fid- 
lowJng  lemarbahle  ease  of  a  patient  oured  of  wenss 
by  Miormons  deses  of  coannon  salt,  afto-  trying  many 
other  remedies  in  vain.  In  Felniiary  1757,  the  pa- 
.  tient  was  seized  with  uncommbn  pains  in  hia  stmnacb, 
aitten^d  with  nausea,  vomiting,  and  ooostipation  cf 
bowels,  and  a»aln»t  totfJ  km  of  aloep  and  oppetiu: 
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Womt.  He  flood  became  nluch  emacitfteil,  sad  ctiUld  neither 
*  "V  ■  ''staml  nor  walk  nprtght',  his  belly  gre*  small  and 
hard,  and  cloaely  retracted^  iasomuch  that  the  steniam 
corered  the  navel^  and  the  latter  sould  scarce  W  dU- 
covered'  or  felt  by  the  finger:  his  urine  was  always 
niUty,  and  soon  deposited  a  thick  white  sediment  ^  his 
eKofaneati  were  very  hard  and  lumpy,  resembling 
thoM  of  sheep,  only  of  a  brown  colour  %  nor  had  ha 
ever  a  stool  witbotit  soOie  medicine  or  ptber  to  pro- 
cnre  it.    In  thift  titHation  he  cootinued  four  year* ; 
during  which  time  he  had  been  in  an  infirmary,  at- 
tmded  by  enunent  phyaidaiii,  but  was'  dismissed  as  in- 
ciuntde.    At  last  be  was  advised  hy  a  neighbour  to 
'  drink  salt  and  water,  as  he  said  he  kitew  one  cured 
by  it  i^K>  had  fvr  many  years  been  afflicted  with  the 
same  kind  of  pains  in  the  belly  and  stomach.    As  bis 
distemper  was  now  almost  insu^ortaUe,  he  willingly 
tried  the  experiment.    Two  pmmds  of  iMMnmon  salt 
were  dissolved  in  as  HtUe  water  as  possible,  all  which 
be  drank  io  less  than  an  hour.   Swm  afterwards  he 
found  himself  greatly  oppressed  at  the  stooiaoh,  grew 
extremely  sick,  and  vwut^  violently  ;  on  the  fourth 
stmining  bo  brought  np  abont  half  a  pint  of  somU 
vorais,  part  ascnndea,  and  the  rost  resembliag  tboM  ■ 
wnou  whidi  are  called  the  hoM»,  and  fre^^enuy  net 
widi  in  the  stomach  of  hones,  bwt  UnMh  mailer,  and 
about  the  size  of  a  gnio  of  wheat.   The  salt  soon 
h^an  to  operate  dswnwards,  and  he  had  five  or  six 
very  coptous  fetid  stools,  tiitged  with  Uoed  i  and  in 
them  discharged  near  an  equal  quantity  of  the  sanae 
kind  of  wonne  he  had  vomited.    Being  greatly  fa- 
tigiied  with  the  violeace  of  the  operatiena,  he  fell  int* 
a  calm  deep,  which  lasted  two  hours,  during  which 
he  swenlcid  pmfusely,  and  awoke  much  refreshed. 
Instesud  of  hit  OBiud  paios,  be  now  only  complained  of 
a  nnRMsa  and  soreness  of  his  gullet,  stomach,  and 
bowels,  with  an  almost  unqtwnchable  thirst  i  to  allay 
vhic^  he  dnnk  laige  quantities  of  cold  inter,  vriuTf 
bnttei^aulk,  or  ithatevcr  he  oodd  get   Tk  i«nc  ha 
aow  pasied  was  small  in  quantity,  and  rendered  with 
ynr%  (m*  difficulty,  being  higUy  satanted  with  the 
salt,  from  whence  arose  a  most  tronUesomc  dyavia 
and  strMgory.   However  these  symptoms  gradually 
abated  by  a  free  use  of  the  liquors  above  meatiooed ; 
and  on  the  third  morning  he  was  so  well  recovered, 
tint  he  took  two  pounds  nmre  of  salt,  dissolved  in  the 
like  quantity  of  water.   The  effects  were  nearly  simi- 
lar te  the  Mrmer ;  only  that  most  of  the  worms  wm 
now  burst,  and  earae  nvray  with  a  MDsiderable  quan- 
tify of  slime  and  mucus.   The  drought,  stiangary,  &e. 
rotamed  •with  their  fiuraer  violence,  hat  sotm  yielded 
to  the  dd  treatment.   He  sweated  terf  o^onshr  for 
three  days,  slept  easily,  and  by  that  tune  conld  ex- 
tend his  body  Ireely  :  en  the  fifth  day  he  left  bis  bed, 
and,  though  very  weak,  could  waUc  upright  his 
stragth  and  appetite  soon  retuHied,  and  be  became 
robust  and  well. 

The  anthelmintic  medicines  whidi  have  been  Koom- 
nsended  by  one  person  or  o^r,  are  in  a  manner  inaa-> 
mexaUe  j  bat  the  principal,  are, 

J.  Q^knivcr.  This  is  ver^  efficaoiouB  against  dl 
kinds  of  worms,  either  taken  in  the  form  of  calomdl 
or  coiTOsive  sublimate.  Even  the  crude  metal  boiled  in 
water,  and  the  water  drank,  has  been  recommended  as 
«■  alfiKWt  eertaio  cure.  But  tUs,  it  is  evident,  can 
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receive  no  impregnation  from  tlie  mercury.  If,  tbere-  Worm*, 
fore,  it  have  any  effect,  it  must  be  from  some  foreign '  ">  ' 
and  accidental  nnpregnation.  In  most  instances  there 
can  be  no  objection  to  mercury,  but  only  that  it  is 
not  endowed  with  any  attenuating  quality  whereby 
the  raupiis  in  whidi  these  insects  reside  can  he  dis- 
solved. It  therefore  fails  in  many  cases,  though  it 
will  mcwt  certainly  destroy  wwms  where  it  can  get  at 
them. 

2.  Powder  ^  tin.  This  was  tag*  some  time  ccle^ 
hrated  as  a  ^ecific,  and  indeed  w6  may  reasonably 
expect  good  effects  from  it }  as  by  its  weight  and 
grittinesB  it  robs  off  the  mucus  and  worms  it  coataios 
from  the  coats  of  the  intestinal  canal,  in  which  case  they 
are  easily  evacuated  by  purgatives.  In  order  t^  pro- 
duce any  considerable  emctsj  it  must  he  g^ven  In  a  largu 
dose. 

3.  Geoffrtea  inerttm^  or  cabbagt  hark.  This  remedy 
is  used  by  the  inhabitants  of  Jamaica.  The  first  account 
of  it  which  appeared  in  this  country  was  published  in 
the  Physical  and  Literary  Essays,  vol.  ii.  by  Mr  Duguld 
s(ir^[eon  in  that  Island.  He  acquaints  us,  that  the  in- 
habitants of  Jamaica,  yonng  and  old,  white  and  black, 
are  moDh  infested  with  wwms,  especially  the  Itrng 
round  sort  j  the  reason  of  which,  he  thinks,  is  the  quan- 
tity of  sweet  viscid  vegetable*  vi^ich  they  eat.  On  dis- 
sectuBg  a  child  of  seven  months  old,  who  died  of  vemi- 
tiog  ud  convulsions,  twelve  large  wains  were  ibond  ; 
one  of  them  filled  the  offendtx  verm^ormu,  and  thm 
of  them  were  entwisted  In  such  a  manner  as  to  block 
np  the  vainula  TvlfUy  so  that  nothing  could  pass  finnn 
the  small  to  the  great  gnts«— The  cabbage  bu-k,  how- 
ever, be  tells  ns,  is  a  safe  and  effectual  remedy,  and 
the  most  powerful  vermifuge  yet  known }  and  that  it 
it  fipcquently  briiws  aw»'  as  many  worms  by  stool  av 
would  fill  a  large  oat.  He  ovrns  that  it  has  sometimea 
vi<dcnt  effects  }  but  this  he  ascribes  to  the  negroes  who 
make  the  decoction  (in  whidi  form  the  bark  is  used) 
too  strong,  and  not  to  the  remedy  itselC 

Kb  Andersen,  soigoon  in  £dinbar^  has  also  giveB 
an  account  of  this  bark  and  its  (qperatiob,  in  a  utter 
to  Dr  Duncan,  pubUaiied  In  the  Edinhar^  Medi- 
cal Commentaries,  volume  iv.  p.  84.  FrMD  this  ac- 
count it  appears,  that  there  are  two  different  kinds 
of  cabbage  bark  }  the  oae  much  pakr  thwi  the  other : 
the  pale  kind  operates  much  more  violently  thaa  the 
other.  It  oAmi  occasions  loose  stools,  great  nausea,  and 
snch  like  ^o^tems,  attended  with  gnat  nnensines* 
in  the  belly :  m  one  or  two  instances  it  was  sus- 
pected of  inducing  syncope.  The  darker  coUmred 
kind  Ksei^les  tlw  cassia  l^ea,  thmqA  it  is  of  » 
much  coateer  textwe.  Hus  kind,  Mr  AndmoB 
thinks,  ma^  be  exhibited  in  any  case  where  an  an- 
thelmintic IS  necessary ;  the  dangjeroos  symptoms  might 
have  followed  either  firom  the  use  <rf  the  first .  kind,  or 
from  an  ovet'dose  of  the  second.  The  usual  method  of 
p><eparing  the  medicine  is  by  boiling  two  ounces  and  a 
half  of  the  bark  in  two  quants  of  water  to  a  pint  and  a 
half.  Of  this  a  teo-spoMifal  may  be  given  at  first  in. 
the  morning,  gradnally  increasing  the  qnaotity  till  we 
come  to  four  w  five  tnUe-spoonfuls  in  a  day.  When 
exhibited  in  this  manner,  Mr  Anderson  informs  us, 
that  he  never  saw  it  prodace  any  violent  symptomsy 
and  has  eiqierienced  the  best  effects  from  it  as  an  a»- 
thelmintic.   After  Uw  we  of  this  decoction  fer  ei|^ 
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or  nine  moralogs  snccessivelyt  m  dofie  of  jalap  with 
calomel  must  be  given,  wbicb  seldom  fails  to  bring 
away  the  worms,  some  dead,  some  alive.  If  at  any 
time  the  detection  produce  more  than  one  or  twd 
looM  stools,  a  hw  drops  of  liquid  laudanum  nay  he. 
'jen  ;  and,  in  general,  Mr  Anderson  gave  1 5  or  20 
of  the  spirit  of  lavender  with  each  dose, 
a  letter  from  Dr  Rash,  professor  of  dwmirtrv  at 
Philadelphia,  t4  Dr  Doncan  of.  Edinbai^gh,  the  bUow-. 
ing  account  is  given  of  another  preparation  of  this  me- 
dicine. "  It  nu  long  (says  he)  been  a  complaint 
among  physicians,  that  we  have  no  vermifuge  medicine 
which  ran  be  depended  npon.  Even  calomel  fails  in 
many  cases  where  there  are  the  most  pathognomonic 
signs  of  worms  in  the  bowels.  Bat  this  compuiint,  it  is 
hoped,  is  now  at  an  end.  The  physicians  of  Jamaica 
have  lately  found,  that  the  cabbage-bark^  as  it  is  called 
in  the  West  Indies,  made  into  a  syrup  with  brown  sa- 
gar,  is  an  infallible  antidote  to  them.  I  have  used 
above  30  pounds  of  it,  and  have  never  found  it  fail  in 
me  instance.  The  symp  is  pleasant;  it  sometimes 
pokes,  and  always  puzges,  the  first  or  second  time  it 
H  myen.** 

The  most  accurate  botanical  description  of  tiie  geof- 
froea  inermis,  or  the  tree  fnmidiing  tbie  worm  bark,  as 
it  has  often  been  called,  is  that  which  was  published 
someyeats  ago  in  the  Philosophical  Transactions  by 
Dr  Wririit,  formerly  physician  at  Jamaica,  now  of 
Edinburgh,  who  also  bighjy  extols  this  remedy  as  an 
anthelmintic. 

Notwithstanding  these  encomiums,  however,  the  cab- 
bage hark  has  not  come  into  general  use  in  Britain. 
But  diseases  from  teretea^  or  tumbriei  as  they  are 
often  called,  the  species  of  worm  against  which  this 
bark  is  employed,  much  less  frequently  occur  in  Bri- 
tain tbui  in  some  other  countries.  When  they  do  oc- 
cnr,  in  almost  every  instance  Uiey  readily  ^eld  to  more 
gentle  and  safe  anuielmintics ;  and  the  worms  may  not 
only  be  expelled  by  calomel,  hut  by  the  ve^table  hit- 
ters }  as  die  powder  of  the  wrtemisia  santonica,  or  the 
like. 

4.  Cotthage,  or  cotD-itck.  Hits  is  the  DolicAos  urem 
or prurtens  of  LinnEEUS  ;  and  tbe  principles  on  which 
it  acts  have  been  already  explained  under  the  ar- 
ticle DoLiCHos,  It  is  somewhat  similar  to  the  pow- 
der of  tin,  but  bids  fair  for  being  more  efficacious. 
It  mi^ht  at  first  appear  to  occur  as  objections  to  this' 
medioine,  that  by  tbe  hairs  of  it  entangling  themselves 
-with  one  another,  calculi  might  be  formed  in  the  in' 
testines,  or  obstructions  equally  had ;  or  if  tbe  sharp 
Mints  or  books  with  iriiich  it  abounds  were  to  ad- 
here to  the  nervoos  coats  of  tbe  intestines  tbemsdves, 
they  might  occasion  a  fatal  irritation,  which  could  not 
be  removed  by  any  means  wbncever.  But  from  the 
experience  of  those  who  btive  employed  it  extensively 
in  practice,  it  would  appear  that  these  objections  are 
entirely  theoretical :  and  that  it  may  be  employed  with 
perfect  safety.  Hie  spiculte,  gently  scraped  off  from  a 
single  pod,  and  mixed  wiUi  syrup  or  melasses,  are  taken 
for  a  dose  in  the  morning  fasting.  This  dose  is  r^eat- 
ed  in  this  manner  for  two  or  uiree  days  without  any 
sensible  operation;  bat  even  a  very  slight  purgative 
taken  afbrwards  has  been  found  to  disdiarge  an  abnost 
incredible  qoantity  of  wurms.  And  accwding  to  Dr 
Bancroft,  -mha  ma  given  a  very  partioofair  account  of 
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its  use  in  his  Natural  History  of  Guiana,  it  is  one  of  Womu. 
tbe  sofeat  and  most  certain  anthelmintics  yet  discovered  > 
hat  as  well  as  die  bark  of  tlie  Geoffr-tra,  it  has  hither- 
to been  very  little  used  in  Britain,  probably  from  its 
not  being  necessary, 

5.  Indian  pink.  This  plant,  which  is  the  Spige^ 
marilandica  of  LinnawB,-  ia  also  an  American  j^ant, 
and  was  first  reccmunended  in  the  Edinborg^  Physical 
and  Iiiterary  Essws  hj  Dr  Garden  of  Charlestown  in 
South  Carolina.  He  is  of  o^ni«i  that  a  Tomit  ougjit 
i^ways  to  precede  tbe  Use  of  it ;  and  informs  as,that  half 
a  dram  of  it  purges  as  briskly  as  tbe  same  quantity  of 
rhubarb.  At  other  times  be  has  known  it  produce 
no  effect  im  tbe  belly  though  given  in  very  large 
quantity :  In  such  cases  it  becomes  necessary  to  add  a 
grain  or  two  of  sweet  mercury,  or  some  grains  of  ibu- 
barfa  }  but  then  it  is  less  efficacious  than  when  it  proves  - 
purgative  without  addition.  Tbe  use  of  it,  however, 
in  small  doses,  is  by  no  means  safe ;  as  it  Crequently 
produces  ^ddineu,  dimness  of  sight,  convulsions,  &c. 
The  addition  of  a  purgative,  indeed,  prevents  these  ef- 
fects }  but  at  tbe  same  time,  as  already  observed,  it  di- 
minishes the  virtue  of  the  medinne.  11m  doctor  theve- 
Ane  recommends  large  doses,  as  from  tbcm  be  never 
knew  any  othef  eflfect  than  tbe  medicine's  goring  eme* 
tic  or  violently  cathartic.  Hie  dose  is  from  j  %  to  60 
or  70  grains  of  the  root  in  subsUnce,  or  two,  ^iree,  or 
four  drams  of  tbe  infusion,  twice  a-day.  This  medicine 
has  also  had  its  day,  and  is  now  very  fiur  frnn  being 
considered  as  a  specific. 

The  round  worms  seem  to  be  the  most  dan- 
gerous which  infest  the  human  body,  as  they  ofton 
pierce  thnm^  the  stomach  and  intestines,  and  thus, 
bring  on  a  miserable  death.  The  common  symptoms  of 
tbem  are  nausea,  vomiting,  looseness,  fainting,  slender 
intermitting  pulse,  itching  of  tbe  nose,  and  epieptio 
fitt.  By  the  coDsnmptiott  of  the  cbyUi  they  prodnce 
hanger,  paleness,  wmkness,  eestivaiess,  tnmor  of  the 
abdomen,  eructations,  and  rumbling  of  die  intestines  $ 
hut  it  is  from  the  perforation  of  tbe  intestines  that 
the  disease  proves  so  frequently  fata).  A  child  may 
be  known  to  have  worms  from  his  cold  temperament, 
paleness  of  the  countenance,  livid  eyelids,  hollow  eyes, 
itching  of  the  nose,  voracity,  startings,  and  grinding. 
of  the  teeUi,  in  sleep }  and  more  especially  by  a  veiy 
fetid  breath.  Very  frequently,  bowOTer,  they  are  void- 
ed by  tbe  mouth  and  anus,  in  which  case  there  is  no 
room  for  donht.  In  the  Medical  Commentaries,  vol.  ii. 
we  have  an  account  of  tbe  intestines  being  pei^nrated 
1^  a  wom,  and  yet  the  patient  recovered.  Tbe  par 
tient  was  a  woman  troubled  with  an  inflamaution  in 
the  lOwer  part  of  tbe  abdomen.  Hie  pain  was  so  vio- 
lent, tbi^  for  ux  days  she  slept  none  at  all ;  the  tumor 
then  broke,  discharged  upwards  of  a  pound  of  thin  wa- 
tery sanies,  immediately  after  which  the  excrements 
followed.  Tbe  next  day  she  was  extremrly  low}  berpulse 
could  scarcely  be  felt  \  the  extremities  were  cold  j  and 
there  wss  a  considerable  discharge  from  the  wound, 
which  had  already  begun  to  mortify.  She  got  a  de-' 
Motion  of  cinchona  with  wine,  which  alleviated  the 
symptoms }  but  in  removing  tbe  mortified  parts  a  worm 
was  found  among  them  six  inches  long,  and  as  tfaidc 
as  an  eaglets  quUI.  By  proper  apj^ications,  the  dis* 
charge  of  excrements  ceased,- and  die  recovered 'perfect' 
healtL   Sbfr  was  teaaible  of  no  accident  giving^ris*  ta 
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^  tlie  infiiiiinaation ;  so  tliat  in  all  proWbilitjr  it  arose  en- 
tirely  from  tbe  woni)  itself.. 

Tbe  tarnia,  or  tape-worm  as  it  is  called*  is  one  of 
tbose  most  difficult  to  be  removed  from  tbe  fanraan  body. 
It  19  of  two  kinds,  teenut  solium  and  Uema  lata ;  for 
a  descnption  of  which  sec  the  article  Tamia. — The 
reason  of  its  being  so  difficult  to  cure  is,  that  though 
portions  of  it  are  apt  to  break  off  and  be  discharged, 
it  is  endowed  with  a  power  of  reproduction,  so  that 
the  patient  is  little  or  nothing  better.  The  symptoms 
-  occasioned  by  it  are  not  different  from  those  above 
described.  A  specific  against  the  tttttia  iota  has  been 
lately  so  mnch  celebrated  in  France,  that  the  king 
thought  proper  to  purchase  it  from  tbe  proprietor 
(Midanie  Nonfier),  and  tke  aocount  ctf  it  has  been 
translated  into  En^ish  by  Dr  Simtaons.  Tbe  patients 
are  repaired  to  obwrve  no  particular  regimen  till  the 
day  before  they  take  the  specific.  That  day  they  are 
to  take  nothing  after  dinner  till  about  7  o^clock  j  afW 
which,  they  are  to  take  the  following  soup :  **  Take 
a  pint  and  a  half  of  water,  two  or  three  ounces  of 
good  &esh  butter,  and  two  ounces  of  bread  cut  into 
thin  slices :  add  to  this  salt  enough  to  season  it,  and 
then- boil  it  to  tbe  consistence  of  panada.*'  About  a 
quarter  of  an  hour  after  this,  they  take  a  biscuit  and  a 
glass  of  white  wine,  either  pure  or  mixed  with  water  y 
or  even  water  alone,  if  they  have  not  been  acenstomed 
to  wine.  If  tbe  patioit  has  not  been  to  stod  that  da^, 
(which,  however,  is  not  usoal  with  patients  in  this 
way),  the  following  clyster  is  to  be  injected.  **  Take 
a  small  quantity  of  the  leaves  of  mallows,  and.  boil  them 
in  a  sumcient  quantity  of  water,  mixing  with  it  a  little 
salt,  and  when  strained  off  add  two  ounces  of  oUve 
oiL"  Next  morning,  about  eight  or  nine  hours  after 
the  supper  above  meatianed,  the  specific  is  to  he  taken. 
This  Ls  Qo  other  than  two  or  three  drams  of  the  root 
of  male  fern,  poUgndium  Jilix  mas  of  Linnseas,  ^tfaered 
in  antumn,  and  reduced  to  fine  powder.  It  is  to  be 
taken  in  anj  distilled  water,  or  in  common-water,  ^is 
medicine  is  apt  to  occasion  a  nausea :  to  avoid  which, 
Madame  Noutct  allows  her  patients  to  chew  any  thing 
that  is  agreeable,  hot  foriiids  any  thing  to  be  swallow- 
ed ;  or  uiey  may  smell  to  vine^i^  to  check  tbe  siek- 
ness :  hut  if,  notwithstanding  this,  the  specific  be  thrown 
np,  a  fresh  dose  must  hb  smllowed  as  soon  as  tbe  sick- 
ness is gone  off,  and  then  they  must  try  to  sleep*  About 
two  hours  after  this  the  following  bolus  is  to  be  taken. 
*'  Take  of  tbe  panacea  of  mercury  14  times  sublimed, 
and  select  resin  of  scammony,  each  ten  grains  j  of  fresh 
and  good  gamboge,  six  or  seven  grains  :  reduce  each  of 
tbese  substances  separately  into  powder,  and  then  mix 
them  with  some  conserve  into  a  bolus.**  This  composi- 
tion in  to  be  swallowed  at  two  different  times,  washing 
it  down  with  one  or  two  dishes  of  weak  green-tea,  after 
which  the  patient  must  walk  about  his  chunber.  When 
the  bolus  begins  to  operate,  he  is  to  take  a  didi  of  the 
same  tea  occasionally,  until  the  worm  he  expelled  j 
then,  and  not'hefim,  Aladame  Noaffer  gives  him  brodi 
or  soup,  and  he  is  directed  to  dine  as  is  usual  after  tak- 
ing physic.  After  dinner  he  may  either  lie  down  or 
walk  out,  taking  care  to  conduct  himself  discreetly^ 
to  eat  but  little  supper,  and  to  avoid  every  thing  that 
is  not  of  easy  digestion. 

The  cure  then  is  complete }  but  it  is  not  always  ef- 
Hected  with  tbe  same  qnickness  in  every  subject.  He 
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who  has  not  kept  down  tbe  wfa(de  bolus,  or  who  Is  not  Vvms. 
sufficiently  purged  by  it,  oogbt  to  take,  four  hours  a&  '^i  y  mi/ 
ter  it,  from  two  to  eight  drams  of  Epsom  saltdissolved  . 
in  boiling  water.    The  dose  of  this  salt  may  be  varied  • 
according -to  tbe  temperament  and  other  cironmstances 
of  the  patient. 

If  tbe  worm  should  not  come  away  in  a  bundle,  but 
in  the  form  of  a  thread  (which  particularly  happens 
when  the  worm  is  involved  in  mucb  tenacious  macus)^ 
the  patient  must  omtinue  to  sit  upon  the  close-stool  ■ 
without  nttemptii^  to  draw  it  away,  drinking  at  the 
same  time  warm  weak  tea :  sobietimes  this  alone  is  not  ■ 
sufficient,  and  the  patient  is  obliged  to  take  another  - 
dose  of  purging  salt,  but  without  varying  his  positton 
till  the  worm  be  wholly  expelled. 

It  is  unnsnal  fiir  patients  who  have  kept  down  both  > 
the  specific  and  purging  dose,  not  to  discharge  tb» 
Worm,  before  dinner-time.  This,  however,  soowtimes 
happens  when  the  dead  wofm  remains  in  large  bundles 
in  the  intestines,  so  thai  the  fseces  becoming  more 
limpid  towards  the  end  of  the  purging,  pass  by  it 
without  drawing  it  with  them.  The  patient  may  in 
this  case  eat  bis  dinner  j  and  it  has  been  observed,  that 
the  food,  joined  to  the  oie  of  a  clyster,  has  brouj^ 
about  the  expulsion  of  the  worm. 

Sometimes  the  worm  is  brought  away  by  the  action  . 
of  the  specific  alone,  before  the  patient  has  taken  the 
purging  bolus:  when  this  happens,  Ikhdame  Nouffer- 
gives  wily  two-thirds  of  it,  or  suhstitatca  the  salt  in  itw 
stead. 

Patients  must  not  be  alarmed  by  any  sensation  of 
heat  or  uneasiness  they  may  feel  during  the  action  of 
the  remedy,  either  before  or  after  a  copious  evacua- 
tion, or  just  as  they  are  about  to  void  the  worm.  These* 
sensations  are  transitory,  and  go  off  spontaneously,  er- 
by  the  assistance  of  the  vapour  of  vinegar  drawn  in  at 
the  nose. 

They  who  have  vunited  both  the  specific  and  btJus, 
or  who  have  kept  down  pnly  a  part  of  them,  some-* 
times  do  not  void  the  worm  that  day.  Bitadame  Non&- 
fer  therefore  directs  them  to  take  i^aia  that  night  tbe- 
Bonp,  the  wine  and  biscuit ;  and  a  drcnmitaneei  n- 
quire  it,  the  clystra.  If  tbe  worm  do  not  come  nway- 
dating  the  night,  she  gives  them  early  tht  next  nMuning 
anotKr  doee  of  tbe  specific,  and,  two  hours  afterwuds,- 
six  drams  or  an  ounce  of  purging  salt,  repeating  the 
whole  process  of  the  preceding  day  j  excepting  the 
bolus,  which  she  suppresses. 

She  observes,  that  very  hot  weather  diminidies  in 
some  degree  tbe  action  of  her  remedy  i  she  therefore 
prefers  the  month  of  September  for  administering  it } 
but  as  she  has  not  been  always  able  to  choose  the  sea- 
son, and  has  been  stHnetunes  obliged  to  undertake  the 
oure  of  patients  in  the  hottest  &ys  of  summer,  die 
then  her  specific  wry  early  in  tbe  morning ; 
and  with  this  precantion  she  saw  no  difference  in  ita 
effects. 

On  the  day  appointed  for  tbe  trial  of  this  medicine 
before  tbe  commisdooers  nominated  by  the  king  of 
France,  it  was  exhibited  to  five  different  persons }  but 
only  one  of  them  was  certainly  known  to  have  the  t^nia 
lata  by  having  discharged  parts  of  it  before.  That 
person  was  cured  the  second  voided  a  potion  of  the 
Umia  solnm  i  the  third  some  ascaridet,  with  a  part  of 
the  ttema  nl^m  g  tbe  firartb  end  fiAh  ?«ided  no  wwms ; 
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Imt  tba  last  coDsIdered  mucli  of  the  viscid  ilime  he  void- 
ed to  W  worm^ia  a  dUcolved  state. 

Tlua  trial  was  thonghfc  snffiaeat  to  ascertain  the  e£- 
fifiasy  ef  the  mediciiusi  and  fiuthcr  trials  wan  ouide 
^  tboae  to  rahem  die  secirt  was  caoBniipicated.  The 
first  voided  two  tsenia,  after  much  vomiting  and  i8  or 
20  stools  f  the  second  had  no  Tonutii^,  but  was  as  vio- 
lentljr  purged,  and  discharged  two  worms}  the  third 
had  20  copious  stools  during  the  night,  and  discharged 
the  -nfxrm  in  the  morniDg ;  and  the  fifth  was  affected 
ia  much  the  same  manner.  Some  others  who  were  not 
mlieved,  were  supposed  sot  to  have  a  taenia. 

This  specific,  however,  is  not  tit  be  considered  as  a 
new  discovery }  die  efficacy  of  fern  in  cases  oftssnia 
having  been  known  long  ag*.  Theophcastns  paesuibee 
its  coot,  in  doses  of  foor  d»ms,  given  in  water  sweeten- 
ed with  honey,  as.  useful  in  expelling  flat  worms.—* 
DiMconidea  orders  it  in  the  same  dose,  and  adds,  that 
ii»  efiects  are  moK  oottain  when  it  is  nixed  with  Star 
oboli  (40  grains)  of  scannnM^  or  black  bellehore  }  ha 
parUcularl^  requires  that  ^uc  should  be  taken  befera 
hand.  Fhny,  Galen,  Onbasius,  and  Aetius,  ascribe 
this  tiame  virtue  to  fera  }  and  are  followed  in  this  by 
Avicenna,  and  the  oUier  Arabian  physicians.  Dor- 
fltenius,  Valerius  Cordus,  Dodonseus,  Mathit^us,  Da- 
)cchampius,  who  commented  on  Dioscorides,  or  copied 
him  in  many  things,  all  fflenti<n  the  fem-root  as  a  spe- 
cific against  the  tania.  Senaertas,  and  Burnet  after 
him,  recommended  in  similar  cases  an  infusion  of  this 
plant,  or  a  dram  of  its  powder,  fw  young  persons,  and 
three  drams  for  adiUts.  Simon  FauJns,  qMted  by  Ray 
and  GeoflEra^,  ooasideia  it  ac  di«  niest  emcaaoiw  of  all- 
jMHscBB.  agauiit  the  iat  veamj  and  a»  bein^  the  basis 
all  the  seont  mne^eft  cxIoUed  by  eaipuiea  in  that 
disease,  Andiy  preivTS  distilled  fem-wator-  to  the  root 
in  powder,  orheemploysittnilyinthefismofanopiate, 
or  mixed  with  other  substances. 

These  are  not  the  only  avthors  who  have  mentioned 
the  tteniaj  nuiy  odiers  have  described  this  worm, 
the  symptoms  it  excites,  and  th«  treatment  pn^er  tO' 
expel  it.  Almost  all  oi  them  ineiUion  the  fem-root, 
but  at  the  saaoe  time  they  pmnt  oat  other  remedies  as 
possessing  equal  efficacy.  Amongst  these  we  find  the 
baik-  of  the  root  of  the  mnttcrr^tree,  the  juice  of  the 
.awruah  numUj  the  roots  ^  eJkoHutle»n  a^vt,  gin- 
ger, zedoary }  decoctions  of  mugwort,  sonthcmwood, 
wcwmwoo^,  pmi^-royal,  origawm,  hyssop,  and  in  ge- 
neral all  bitter  and  aromatic  plaats,  &c  Some  of 
them  direct  the  specific  t»  be  nmply  mixed  and  taken 
in  wine  or  hooey  and  water  :  others  join  to  it  the- use 
of  some  purgative  remedy,  which  they  say  adds  to  its 
efficacy.  Oribasias,  Sylvius,  &•«  distinguish  the  spe- 
cific that  kills  the  wonn,  from  the  purgative  that  cva- 
cnatei  it,  and  divept  them  to  be  gives  at  d^rent 
times.  Sennertus  gives  a  very  satinhctery  reason  for 
adopting  this  method.  If  we  give,  says  he,  the  pur- 
gative medicine  and  the  specific  at  the^same  time,  the 
latter  wiU  he  hastily  earned  off  befive  it  ct»  have  ex- 
erted- its  powers  on  the  wonn :  wbescas,  if  we  give 
the  specific  first,  and  tboa  weaken  the  worm,  it  will- 
collect  itself  into  a  bundle,  and,  being  brought  away 
by  means  of  the  purge,  the  paUcnt  will  be  cured.  The 
cure  will  be  mare  speedy  if  thtprwim  vu9  have  been 
previously  lubricated.  Hiese  precautions  are  all  of 
ibem  essential  to  the  swcasa  of  the  remedy,  wn-  are- 
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^y  neglected  by  Malstaa  NouAer  in  bet  method  of 
treatment.  The  panada  and  iojocti(m  she  prescribes  die  * 
night  before,  tv  labricale  the  tnteMines,  and  (npare 
the  pnituf  mr.  The  Sen  root,  taken  in  the  morning 
kills,  and  details  the  warm ;  of  this  the  pitieaCs  are 
BcnsiUe  by  the  ceaaation  of  the  pun  in  Uie  stomach, 
and  fcy  the  weight  that  is  &lt  in  the  lower  belly. 
The  purgative  bolus  administered  two  hours  after  this, 
jwocuns  a  comjdete  evacuation  *,  tb  is  composed  of  sub- 
stances that  are  at  once  purgative  and  vertnifuge,  and 
which,  evra  when  administered  alone,  by  diflTcmat 
physioiaBs,  sometinieB  suoceeded  ift  espelKng  worm. 
If  this  purgative  appear  to  be  too  strong,  tbe  reader  is 
desired  to  recollect,  that  it  produced  no  ill  efibcts  in 
eiAer  of  the  cases  that  came  und«-  the  ebservatimi  of 
the  physicians  a^mnted  to  make  dw  tl-tals  j  and  Hk^ 
in  one  of  those  eases,  by  ^minishinr  the  dose,  they 
•videnUy  retu<ded  the  evaeoations.— Slbgard  however, 
they  observe,  is  to  be  had  both  to  the  ^  and  tbe 
temperament  of  tbe  patient ;  and  th«  treatment  should 
always  be  dfaeeted  by  a  pmdMt  and'  experienced  phy- 
sician, who  may  know  how  to  vwy  the  proportions  ot 
the  dose  as  circumstances-  may  require.  If  the  purga- 
tive be  not  of  sufficient  strength,  tbe  worm,  -  after  be- 
ing detached  by  the  specific,  remains-  toe  long  a  time 
in  tbe  intestines,  and  becoming  soon  rarropted,  ie 
brought  away  only  in  detached  portions  :  on  tix  other 
hand,  if  the  ^utgadve  be  too  strong,,  it  occasions  too 
much  irritation,  and  evacuations  that- cannot  fail  to  be 
inconvenient. 

Madame  Nenffer^s  Img  exp^rimme  has-  tauf;ht  her 
t»  distingntA  all  these  drcwnstBMea  with  singular 
adrmtnesfc 

This  method  orcnre  as  we  htprt  seen,  copied  ih 
a  great  measure  from  the  ancients :  it  may  be  possible 
to  produce  tbe  same  e^ts  by  varying  me  remedies  ; 
but  the  manner  of  a]^lying  them  u  by  no  means  in- 
different :  we  rimll  be  always  more  certain  of  success 
if  the  intestines  be  previously  evacuated,  and  if  the 
specific  be  given  seme  time  before  tbe  pnroative  bolus. 
It  is  to  this  method  that  Iftdune  NonflerV  constant 
success  is  attributed. 

Her  remedy  has  likewise  some  power  over  die  Uema 
Mtium  ;  but  as  tbe  wings  of  this  worm  separate  from 
each  odier  more  easily  than  these  of  die  tama  Aite,  it 
is  almost  impesuUe  fiw  h  to  be  u^elled  cQtue.  It 
will  be  necessary  therefore  to  repeat  the  treatment  se- 
veral times,  till  the  patient  cease  to  void  any  portions 
of  worms.  It  must  likewise  be  r^eated,  if,  after  the 
expulsion  of  one  ttrma  soltufn^  another  should  be  gene- 
rated in  the  intestmal  canal.  'YhUa  last  case  is  so  rare, 
that  it  has  been  supposed  that  no  person  can  have 
more  than  one  of  these  worms  ;  and  for  this  reason  it 
has  been  named  solitary  «>orm,  which,  being  once  re- 
moved, could  never  be  renewed  or  replaced  by  .a  se- 
nxid :  but  experience  has  proved,  that  this  notion  is 
an  ill-feunded  prejudice  >  and  we  know  that  sometimes 
these-  worms  succeed  ea<^  other,  and  that  sometimes 
several  of  them  exist  together.  Two  living  tsenim  have 
frequently  been  expelled  frvm  the  saimt  patient.  Sr 
De  Haeii  relates  an  instance  of  a  woman  who  voided 
1 8  taeniEB  at  once.  In  these  rases  the  symptoms  sre ' 
usually  more  alarming  *,  and  the  a|^tite  becomes  exces- 
sive, because  these  wwmd  derive  all  tlietr  noorishnteDt, 
fimn  the  cby^> .  If  too  aostere  and  ill-judged  a  regimen 
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orms.  depnvea  them  of  tliis,  thcr  may  Jje  expected  to  attack 
-y '    ^  even  the  membranes  of  tlie  intestines  themselTes.  This 
evil  is  to  be  avoided  by  eating  frequently. 

Such  are  the  preCantioos  indicated  in  this  disease. 
The  ordinary  vermifnge  remedies  commonly  procured 
only  a  palliative  core,  perhaps  because  they  were  too 
often  improperly  administered.  But  the  efficacy  of 
the  present  remedy,  in  the  opinion  of  the  Frendi  phy- 
stciaus,  seems  to  be  sufficiently  confirmed  by  experi- 
ence. To  the  above  account,  bowerer,  it  seems  proper 
to  subjoin  the  following  observatioaa  by  Or  Simmmis. 

**  A  Swiss  physician,  of  the  name  o£  HerrttuckuHmdy 
more  ^n  70  years  ago,  acquired  do  little  eelelMrity 
by  distribatiog  a  composition  of  which  be  styled  him- 
«elf  the  iiwenter,  and  which  was  probably  of  the  same 
natui«  as  Madame  Noufller*8.    Several  very  eminent 
men,   as  Trmcbis,  Hovius,  Bonnet,  Cramer,  and 
others,  bave  written  concerning  the  effects  of  this  re- 
medyk    It  seems  that  Dr  HeTreiwcbwand  used  to  give 
a  powder  by  way  <tf  preparation,  the  night  before  be 
administered  bis  specific.    Nothing  could  be  said  with 
certainty  concerning  the  ctmiposition  either  of  One  Or 
the  other.    The  treatment  was  said  sometimes  to  pro- 
duce most  violent  eilects,  and  to  leave  the  patients  in 
a  valetudinary  state.    Dr  De  Haen  was  dissuaded  by 
his  friends  from  using  it,  because  it  disordered  the  pa- 
'      tients  too  much.   It  will  be  readily  conceived,  now 
tba^  we  ue  acquainted  with  Madame  Nouffer's  Method, 
that  these  effects  were  occasioned  wholly  by  the  pur- 
gative bolus.     It  is  not  strange,  that  resin  of  scam- 
raony  or  jalap,  combined  with  merc«ritts  dulcts  and 
gamboge,  alt  .of  them  in  strong  doses,  should  in  many 
subjects  occasion  the  greatest  disorders.    It  seems  like- 
ly, however,  that  much  of  the  success  of  the  remedy 
depends  on  the  use  of  a  drastic  purge.     Some  of  the 
ancients  who  were  acquainted  with  the  virtues  of  the 
icm  root,  observed  that  its  efficacy  was  increased  by 
scammony.    Resinous  purges,  especially  when  com- 
bined with  mercury,  bave  often  been  given  with  suc- 
cess in  cases  of  tania.    Dr  De  Haen  saw  a  worm  of 
this  sort  five  ells  long  expelled  by  the  reiin  df  jalap 
alone.   Dr  Gaobius  knew  a  women  who  had  taken  a 
variety  of  atttiielmintic  remedies  without  any  effect, 
though  she  had  vmded  a  portion  of  t<tma  an  ell  and 
a  half  long  previous  to  the  use  of  these  medicines :  but 
at  len^b,  after  taking  a  put^  of  singular  strength, 
she  voided  the  worm  entire.    Many  other  instances  of 
the  same  kind  -are  to  be  met  with  in  authors.  Other 
remedies  have  occasionally  been  given  with  suecess. 
In  Sweden,  it  has  been  a  practice  to  drink  several 
galloas  of  cold  water,^nd  then  to  t^e  some  drastic 
'  purge.    BoeHiaave  s^,  that  he  himself  saw  a  titnia 
measuring  300  ells  expelled  firom  a  Russian  by  means 
of  the  sulphate  of  iron* 

From  some  late  accounts,  there  is  reason  to  believe 
Dr  Herrenschwand*B  remedy  for  Uema  does  not  m 
exactly  agree  with  that  of  Madame  Norfisr  as  Dr  Sim* 
mmu  nema  to  uHapne.  Acciwding-to  the  acooont 
ffivea  m  by  a  gentleman  who  had  hie  iniormation  from 
Dr  Herrensdiwand  himself,  it  con^st*  entinly  of  gam- 
boge and  fixed  vegetable  alkali. 

08  0/ POISONS. 

Of  many  poisons  we  have  already  treated,  hot  there 
are  some  of  which  nothing  has  hitMrto  been  smd*  A- 
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mong  the  most  fatal  of  tlre.<;e  are  the  bites  an<!  stiiigi  of  p<iiKoiiiL 
serpents,  scorpions,  &c.    According  to  Dr  Mead,  the  — y*" 
symptoms  which  followthe  bite  of  a  viper  are,  an  acute 
pain  in  the  place  wounded,  with  a  swelling,  at  first  rvti, 
but  afterwards  livid,  which  by  degrees  spreads  farther 
to  the  neighbouring  parts  \  with  great  faintncss,  and  a  - 
quick,  low,  and  sometimes  interrupted  pulse }  great  sick- 
ness U  stomadi,  with  bilious  convulsive  vomitings,  cold 
sweats,  and  sometimes  pains  about  the  navel.  Frequent- 
ly a  sanions  liquor  runs  from  the  small  wound,  and  tittle 
pustules  ate  raised  about  it :  the  colour  of  the  whoh: 
skin  in  less  tliui  an  hour  is  changed  yellow,  as  if  the 
patient  had  the  jaundice*  Urase  symptoms  are  very  fre- 
quently followed  by  death,  especially  if  the  climate  he 
hot,  and  the  animal  of  a  large  sise.    This  is  not,  how- 
ever, the  case  with  alt  kinds  of  serpents.    Some,  we  ai-e 
assured,  kill  by  a  fatal  sleep ;  others  are  said  to  produce 
an  universal  haemorrhage  and  dissolution  of  the  blood  j 
and  others  an  unquenchable  thirst.    But  of  all  the 
species  of  serpents  hitherto  known,  there  is  none  whose 
bite  is  more  expeditiously  tatal  than  that  of  the  rattle- 
snake.   Dr  Mead  tells  as,  that  the  bite  of  a  large  ser- 
pent of  this  kind  killed  a  dog  in  a  quarter  of  a  minute) 
and  to  the  human  species  they  are  almost  equally  fata!. 
Of  this  serpent  it  is  said,  that  the  bite  makes  the  per* 
son*8  skin  become  spotted  all  over  like  the  ^in  of  the 
wpgmelt ;  and  that  it  has  socfa  a  motion  as  if  there  were 
inhumenhle  living  serpents  below  it.    But  this  is  pro- 
bably aothin||  mote  than  a  dissolution  of  the  blood,  by 
which  the  skin  becomes  spotted  as;  in  petechial  fevers| 
at  the  same.time  tbat  the  muscles  may  be  convulsed  a9 
in  the  distenlper  called  hieranoaoSy  whit^  was  fomter- 
)y  thought  to  foe  the  effect-of  evil  spirits :  but  it  is  even  , 
not  improbable  that  observers  have  been  somewhat  aid- 
ed by  firncy  and  superstition  nfhen  they  thought  that 
they  detected  such  appearances. 

It  has  justly  appeared  surprising  te  pbilo^phers^  how 
such  an  inconsiderable  quantity  ot  matter  as  the  poison 
emitted  by  a  viper  at  the  time  of  biting  should  produce 
such  vitdent  eflucts.  Bat  all  Inquiries  into  this  matter 
most  necessarily  be  nncerlatn  >  neither  can  the;  contri- 
bute any  thing  towards  the  core.  It  Ss  certain  that  the 
poison  prodoceH  a  gangrenons  disposition  of  the  part  it- 
self, ami  likewise  seemingly  of  the  rest  of  the  body  )  . 
and  that  the  coiginal  quantity  of  poison  continues  some 
time  befine  it  exerts  all  its  power  on  the  patient,  as  it 
is  known  that  removing  part  of  the  poisonoos  matter 
b^  suction  itill  alleviate  the  symptoms.  The  indica- 
tuiis  of  cure  then  are  three  :  i .  To  remove  the  poison- 
ous matter  from  the  body :  Or,  2.  If  this  cannot  be 
done,  to  change  its  destriKtive  nature  by  soi%e  powerful 
and  penetrating  application  to  the  wound  :  And,  3.  To 
counteract  the  effiwts  of  that  portion  already  received' 
into  the  system^ 

Hie  poisonoos  matter  can  mil^  be  removed  from  ' : 

the  body  by  sodiing  the  wound  either  Inr  the  mouthy 
or  by  means  of  a  capping  ^ass }  but  the  former  19 
prolwbly  the  more  effiowious,  as  the  saliva  wiU  in  some 
measure  dilute  and  pobps  obtand  the  poison.  Dr 
Mead  directs  the  pnson  uriio  socks  the  woond  to  hold 
warm  oil  in  his  mouth,  to  prevent  inflammatiim  of  the 
lips  and  tongue:  but  as  bites  of- this  kind  are  most 
likely  to  happen  in  the  fields,  and  at  a  distance  from 
houHS,  the  want  of  oil  ought  by  no  means  to  retard 
the  opentioD,  as  tfie  delay,  of  a  few  minutes  might  , 
^O  ^rove  I 
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prove  of  the  most  ftttal  conaeqaencc ;  and  it  appean 
from  Ur  Mead's  experiments,  dtat  the  taking  the 
poison  of  a  viper  into  tite  moath  undiluted,  is  attended 
with  no  worse  consequences  than  that  of  raising  a  slight 
infiHmnution.  A  quick  excisioa  of  the  part  might  also 
be  of  very  great  service. 

The  ouly  way  of  answering  the  second  indication  is, 
fay  destroying  the  poisoned  part  by  a  red-hot  iron,  or 
the  application  of  alkaline  salts,  which  have  the  power 
of  itumedlately  altering  the  texture  of  all  animal  sub- 
stances to  which  they  are  applied,  provided  they  are  not 
covered  by  the  skin  j  and  as  Ions  as  the  poistm  is  not 
totally  absorbed  into  the  ^tem,  mew  must  ceatainly  he 
of  use. 

To  answer  the  third  indication,  Dr  Mead  recommends 
a  vomit  of  ipecacuanha,  encoun^B|«d  in  the  working  with 
oil  and  warm  water,  lliejjood  effects  of  this,  be  says, 
are 'owing  to  the  shake  which  it  gives  to  the  nerrea, 
whereby  the  irregular  spasms  into  which  their  whole 
system  might  be  drawo  are  prevented.  After  this  the 
patient  must  go  to  bed,  and  a  sweat  must  be  procured 
by  cordial  medicines  ;  by  which  tt^  nmainiiig  effects. 
of  the  poison  will  be  carried  oflF. 

It  has  been  conGdently  asserted  by  many,,  that  ihp 
American  Indians  are  possessed  of  some  specific  remedy 
by  which  they  can  easily  cure  die  bite  of  a  rattlesnake* 
But  Mr  Catesby,  who  must  have  had  many  opportunt* 
ties  of  knowing  this,  positively  denies  that  they,  have 
any  such  medicine.  They  make  ajgdicaUoos  indeed; 
and  sometimes  the  patient  reeovers  y  but  these  recov«- 
^es  he  ascribes  to  the  strength-  of  nature  overcomiiur 
the  poison,,  man  than  to  toe  remedies  made  use  ot.. 
He  says,  tliey  are  veTj>  aeuto  in  their  prognoaUca  wht« 
ther  a  person  that  is  Int  will  die  or  not;  and  when 
they  happen  to  receive  a  bite  in  certain  parts  of  the 
body,  when  the  teeth  of  the  animal  enter  a  lajge  veisj 
for  instance,  they  quietly  resi^  themselves  to  their 
fate,  without  attempting  any  thing  £or  their  own  re- 
lief.  Indeed,  bo  violeut  and  quick  id  the  operation  of 
this  poison,  that  unless  tlie  antidote  be  instantly  ap- 

5 lied,,  the  person  will  die  before  he  can  get  to  a  house, 
t  would  seem  tlierefore  eligible  ibr  those  who  are  in 
danger  of  such  bites,  to  carry  along  with  them  some 
strong  alkaline  ley,  or  dry  alkaline  salt,  or  both, 
which  could  be  instantly  clapt  on  the  wound,,  and  by 
its  dissolving  power  would  destroy  both,  the  poism  , 
and  the  infected  parts.  Strmig-  ocndials  also,,  such  as 
ardent  spirits,  volatile  alluli,  &c.  mi^  possibly  ex- 
cite the  languid  powers  of  natwe,  and  enaUe^her  to 
expel  the  enemy,  which  would-  odkerwise  prove  too 
powerful.  This  seems,  to  be  stunewhat  confirmed  from 
the  account  we  have  in  the  PbiloBophical  Transactions 
of  a  gentleman  bit  by  a  rattlesnake,  who  was  more 
relieved  by  a  poultice  of  vinegar  and  vine-afihea  put  to 
his  wound  than  any  thing  else.  The -vino-ashes  being 
of  an  alkaline  nature,  must  have  saturated  the  vinegar^ 
to  that  no  part'  of  the  cure  could  be  attributed  to 
it :  on  the  other  hand,  the  ashes  themselves  could  not 
have  been  saturated  1:^  the  small  quantity,  of  acid  ne- 
cessary to  fbnn  them  into  a  poultice  i  of  consequence 
tifeey  must  have  operated  by  their  alkaline  quality.— 
80141 1^7*  therefore,  or  very  strong  salt  of  tartar,  may 
reasonably  be  thought  to  be  the  best  external  applica- 
tion, not  only  for  the  bites-  o£  vipers,,  but  of  every 
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Tenomous  creature  \  and  in  &uA  we  find  ^  salt  uni-  Dbcwi  or 
Tersally  recommend  both  in  the  bites  of  serpents  and- ChildrM. 
of  mad  dogs.   Dr  Mead  recommeDds  the  fat  of  vipers '  '  »  ' 
immediately  rubbed  into  the  wound  >  but  owns  that  it 
is  not  safe  to  trust  to  this  remedy  alone. 

Some  years  ago  the  volatile  alkali  was  stroi^y  re- 
comniended  by  M.  Sa^  of  the  French  academy,  as  a 
powerful  reoiedy  against  the  bite  of  a  viper :  and, 
by  a  letter  from  a  gentleman  in  Bengal  to  Dr  Wright, 
it  would  appear  that  this  article,  under  the  form  of  the 
eoH  de  bice^  which  is  very  little  if  any  thing  different 
firmn  the  »pirttu*  ammimia  succiaatu*  of  ue  Ijondon 
Phannacopceia,  has  been  emjdoyed  with  very  great 
success  against  this  affection  in  the  East  Indies :  but 
from  the  triak  made  with  it  by  the  zhh€  F<Httan«,  pub- 
lished in  his  Treatise  on  die  Poison  of  die  Viper,  it 
VMwld  imearthat  it  by  no  means  answerrd  his  expecta- 
tion }  and  the  effioa^  of  this,  as  woU  as  (tf'  the  snake 
pills  mentioned  mder  the  article  Htobomobia,  stUL 
requires  to  be  coBfirmed  by  further  cocperienee. 


This  is  a  distenqier  not  very  common,  but  it  has 
been  observed  by  .the  ancient  physicians,  and  is  de- 
scribed by  Hippocrates  under  the  name  of  morbus 
n^er.  It  shows  itself  bj  a  Tomiting  and  purging  of 
black  tac-like  matter,  which  Hippocrates,  Boerfaaave, . 
and  Van  Swieten,  supposed  to  be  occasioned  by  atra 
bilis.  But  Dr  Home,  in  his  Clinical  Experiments,  en- ' 
deavours  to  shew  that  it  is  owing  to  an  effusion  of  blood 
from  the  meseraio  vessels,  which,  by  its  stagnation  and 
ebrruptioo,  assumes  that  strange  appearance.  The 
disease,  he  says,  frequently  follows  hsemorrhage  j  and 
those  of  a  scvrbutic  habit  are  jnost  subject  to  it.  It 
is  an  acute  disease,  and  terminates  soon  }  yet  it  is  not 
attended' with  any  great  degree  of  fever.  In  one  of 
Dr  Home*s  patients  the  crisis,  happened  on  the  ei^th 
A^y  by  diarrhoea }  in  another,  en  the  i^th,  by  sweat  and 
uriiie }  and  a  third  had  no  evident  critical  evacuiUion. 

As  to  the  core,  Dr  Home  observes,  that  bleeding  Is 
always  necessary  where  the  pulse  can  bear  it }  nor  are 
we  to  be  deterred  from  it  by  a.  little  weakness  of  the 
pulse,  more  than  in  the  enteritis..  Emetics  are  hurtful, 
but  pui^tives  are  useful.  Bat  the  most  powerful 
mediicine  for  checking  this  hsemorrhage  is  the  sul|Auric 
acid :  and,  that  this  might  be  given  in  greater  quantity, 
be  mixed  it  with  mucilage  of  gum  arabic )  by  which 
means  he  was  enabled  to  give  double  the  quantity  be 
could  otherwise  have  done.  The  cold  bath  was  tried 
in  one  instance,  but  he  could  not  determine  whether  it 
was  of  any  service  or  not.  Th^j^re  was  completed  by 
exerciw  and  cinchona. 

Of  the  DISEASES  /  CHILDREN. 

Dr  Bnchan  observes,  that  from  the  annual  registers 
of  the  dead,  it  appears  that  about  one  half  of  the 
children  bom  in  Great  Britain  die  under  twelve  yean 
of  age  }  and  this  voy  great  mortality  he  lUir&iilcs 
in  a  great  measure  to  wrong  manageownt.  The  par^ 
ticolars  of  this  wrong  management  enmnerated:  by 
him  are, 

I .  Mothers  not  suckling  their  own  children,  litis, 
he  owns,,  it  is  soaMtimes  imposaibk:  fiir.  thcoa  to>  do 
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l>heun  of  but  wbm  it  ciD  be  dooe,  lie  affirms  Unt  it  vaAt 
ChUdmi.  never  to  be  omitted.  This,  he  smys,  would  prevest  the 
'  nniutund  onsloai  of  mothers  leaviog  thetr  own  children 
to  loekle  those  of  oAers  j  oa  iriiich  he  passes  »  most 
severe  censare,  and  indeed  scarce  «ay  censaTc  can  be 
severe  enough  njkoft  such  inhumanity.  Dr  fiucban  in- 
forms OS,  He  ia  sure  he  speaks  within  bounds, 
when  be  sa^  not  one  in  an  hundred  of  these  children 
live  who  are  thus  abandoned  by  their  mothers."  For 
this  reason  he  adds,  that  no  mother  should  be  allowed 
to  sochle  another's  child  till  her  Own  be  fit  to  be 
weaned.  A  reguhitioo  of  this  kind  would  save  many 
lives  among  the  poorer  swt,  and  woold  do  no  harm 
to  the  ridi  \  as  most  women  who  make  good  nurses  are 
able  to  sndtle  two  ehildren  in  succession  apon  the  same 
milk. 

2.  Aaother  aonrce  of  the  diseases  of  children  is  the 
anbeaUhineas  of  parents  :  and  onr  author  insists  diat 
no  person  who  iaboots  under  mn  incurable  malady 
to  many. 

3.  The  maaner  of  clothing  children  tends  to  pro- 
duce diseases.  All  that  is  neceMaiy  here,  he  says,  is 
to  wrap  the  child  in  a  soft  loose  covering;  and  the 
softness  of  every  part  of  the  in&at*s  body  sufficiently 
shows  the  injury  which  must  necessarily  ensue  by  pur- 
suing  a  contrary  method. 

4.  A  new-bom  infant,  instead  of  betag  treated  with 

rpa,  oils,  &c.  ought  to  be  allowed  to  suck  the  mo- 
's  milk  'almost  as  soon  as  it  comes  into  the  world. 
Ho  Goodenms  the  jMacticc  of  giving  wines  and  spiri- 
tnoos  liipiors  lUong  with  the  food  soon  after  birth  $ 
and  says,  -that  if  the  mother  or  norso  has  a  tnfficient 

Jiuantity  of  miU^  the  child  will  need  Kttle  or  no  other 
iiod  before  the  third  or  lourth  month.  Bat  to  this  it 
may  reasonably  be  objected,  not  only  that  the  nursing 
would  thus  be  very  severe  en  the  mother  (  but  if  the 
child  be  left-  thus  long  without  frther  food,  it  will  not 
easily  reli^  that  food  for  some  time,  aad  its  stomach  is 
apt  W  be  easily  hart  by  a  slight  chan^  of  diet  after  it 
has  been  long  accustomed  to  one  thing.  The  human 
species  are  unquestionably  fitted  by  nature  for  a  mixed 
^lineat,  both  from  the  vegetable  and  animal  kingdom. 
And  the  anslogy  of  ether  animals  belonging  to  the 
class  of  mammalia  for  whom  milk  is  equuly  provided 
-at  the  earliest  periods  of  life,  would  lead  us  to  the  con- 
clusion, that  mixed  aliment  is  well  fitted  fiv  the  human 
^ecies  •vnm  in  the  earliest  periods  of  infancy.  The 
lamb  is  no  sooner  dropt  than,  by^  natural  insti«:t,  it 
crops  the  grass  as  well  as  it  sucks  its  mother.  And  the 
stomach  in  the  human  species,  immediately  after  birth, 
can  digest  other  food  as  well  as  milk.  Neither  can  it 
be  shown,  that  the  strongest  and  most  faealdiy  inbnts  ate 
those  which  get  no  other  food  but  the  mother's  milk 
during  die  first  monUu  of  their  life.  In  fact,  children 
are  evidently  of  a  weak  aad  laa  habit  of  body,  so  that 
many  of  their  diseases  must  arise  irom  tluft  'caOse  ;  all 
directions  'wlftch  iadiscriminately  advise  an  anti|dil6- 
gistic  renmen  fi>r  hifimts  as  soon  as  they  come  into 
the  worid^  must  of  necessity  be  wrong.  Many  instances 
4a  fiu:t  mig^t  be  brought  to  ^w,  tW  by  the  prepo. 
aterons  nrthod  of  starving  infiwts,  and  at  the  same 
time  treatiiu  them  mth  vomits  and  purges,  th^  are 
•often  hurried  out  tii  the  world.  Animal  food  indeed, 
-particularly  under  the  ioni  of  broths,  is  excessively 
i^reeable  todiildnn,  nod  tbeyoqg^t  to-hc  indulged 
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irith  it  in  modentun.   Hiis  will  pm*  a  moA  hetteriMiMsn  of 
remedy  tar  those  aciditieB  with  wbidi  children  are  of-  CbUdfea. 
ten  troubled,  than  magneua  alba,  crabs  eyes,  or  odier "  '       '  ' 
absorbents,  which  have  the  most  pernicious  effects  on 
the  stomachs  of  these  tender  creatures,  and  pall  the  ap- 
petite to  a  surprising  degree.   Hie  natural  appetites  of 
diildren  are  indeed  the  best  rule  by  which  we  can  judge 
of  what  is  proper  or  improper  for  tbem.    Tbey  must  no 
doubt  be  regulated  as  to  the  quantity }  but  we  may  be 
assured  that  wbat  a  child  is  veir  fond  of  will  not  bort 
it,  if  taken  ia  moderation.    When  children  are  sick, 
they  refuse  every  thing  but  the  breast ;  and  if  their  dis- 
temper be  very  severe,  diey  will  lefiMO  it  also,  and  in 
this  case  they  ooKht  not  to  be  pressed  to  take  food  of 
any  kind ;  but  when  the  sickness  goes  oflE^  their  appe- 
tite also  returns,  and  they  will  require  the  usual  quan- 
tity of  food. 

Aocordiog  to  Dr  Armstrong,  mward  fiti^  as  tbey 
are  called,  are  in  general  the  first  complaint  that  ap- 
pears in  children  \  and  as  Far  as  he  has  observed,  most, 
if  net  ail  infants,  during  the  first  months,  are  mora  or 
less  liable  to  them.  The  symptoms  are  these :  The 
diild  appears  as  if  it  was  asleep,  only  the  eyelids  are 
not  quite  closed  j  and  if  you  observe  them  narrowly, 
you  will  see  the  eyes  frequently  twinkle,  with  tbe  white 
of  tbem  turned  up.  Hiere  is  a  kind  of  tremulous  mo- 
tion in  tbe  auudes  of  the  fiu»  and  Ups,  which  pro- 
daces  something  like  a  simper  or  a  smile,  and  sometiotes 
almost  the  appeMance  of  a  laaglu  As  the  disorder 
increases,  the  infantas  breath  seems  now  and  then  tn 
atop  for  a  little  \  the  nose  beoomes  pinched ;  diere  is  a 
pale  circle  about  fte  eyes  and  mou^  ndiich  sometimes 
changes  to  livid,  and  comes  and  goes  by  turns }  thn 
child  starts,  especially  if  you  attempt  to  stir  it  though 
ever  so  gently,  or  if  you  make  any  noise  near  it.  Tbus 
disturbed,  it  sighs,  or  breaks  wind,  which  gives  relief 
for  a  little  }  but  presently  it  relapses  into  the  dozing* 
Sometimes  it  struggles  hard  bef<n«  it  can  break  wind, 
and  seems  as  if  faUing  ii^  couvulsiona-^  but  a  violent 
bust  of  wind  from  tbe  stomach,  or  vomiting,  vt  a  loud 
fit  of  crying,  set:)  all  to  rights  again.  As  the  child 
inf:reases  in  strength,  these  tats  are  the  more  apt  to  g» 
off  spontaneouitly  and  by  degrees  ^  but  in  case  they  do 
not,  and  If  there  is  nothing  done  to  remove  them,  they 
cither  degenerate  into  an  almost  constant  drowsiness 
(whidi  is  succeeded  by  a  fever  nnd  tbe  Untish),  or  else 
vkvj  tnninate  in  vomitings,  sour,  curdled,  or  gree« 
•tows,  the  watery  gripes,  and  couTulsions.  The  thrush 
indeed  very  often  tenninates  in  these  last  symptoms; 
As  these  com^aints  oaturally  mn  into  one  another,  or 
succeed  one  another,  they  may  be  cmaldered,  in  a  man- 
lier, as  only  different  stages  of  tbe  same  disease,  an4 
which  derive  their  origin  from  the  same  cause.  Thus, 
the  inwud  fits  may  be  lodged  upon  as  the  first  stage  of 
tbe  disorder ;  the  fever,  and  thrush  (when  it  happens), 
as  tlie  second }  the  vomitings,  sour,  cnrdlefl,  greesi 
or  watery  stools,  as  the  tlnrd }  and  convnlstoiis  as  thn 
last. 

As  to  the  cause  of  these  vcomplaintB,  he  obeervei» 
that  in  in&nis  the  glandular  secretions,  which  are  all 
more  or  less  ^atinons,  are  mnch  more  aqwous  than  ia 
adults.  Dunng  the  time  of  swking,  the-^ands  of  thn 
month  and  fiuwes  being  squeezed  by  the  contraction 
of  the  nnscles,  pour  (artfa  their  omtents  plentifully  $ 
which  afterwards  mixing  with  the  mucus  of  the  gullet 

30  a  ^    and  . 
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X>iMua  of  ftod  Btoroacb,  renders  the  mUk  of  a  alioiy  cootistenccy  by 
ChUdren.  prhicb  means  it  is  not  bo  readihr  absorbed  Into  the  lac- 
'  '  teals  }  and  as  !q  most  infants  then  is  too  great  an  aci- 

dity in  the  stomach,  the  milk  is  thereby  cnrdled,  which 
adds  to  the  lond  ^  hence  sickness  and  spasms,  which, 
being  communicated  by  sympathy  to  tbe  nerves  of  tbe 
gullet  and  Tances  produce  the  convulsive  motions  above 
described,  which  go  commonly  by  tbe  name  of  inward 
Jits.  The  air,  likewise,  which  is  drawn  in  during  suc- 
tion mixing  with  the  milk,  &c.  in  tbe  stomach,  per- 
haps contributes  towards  increasing  tbe  spasms  above 
mentioned.  Dr  ArmBtrong  is  the  more  indaced  to 
attribate  these  fits  to  the  causes  nowassigned,  that  they 
always  appear  immediately  after  sucking  or  feeding ; 
especially  if  the  child  has  been  long  at  tbe  breast,  or 
fed  heartily,  and  has  been  laid  down  to  sleep  witbovt 
baring  first  broken  wind.  Another  reason  is,  that 
.  nothing  relieves  them  so  soon  as  belching  or  vomituig  \ 
and  tbe  milk  or  food  they  throw  op  is  generally  either 
curdled,  or  mixed  with  a  large  quantity  of  heavy 
phlegm.  If  they  be  not  relieved  by  belching  or  vomit- 
ing, the  fits  sometimes  continue  a  good  while,  and  gra- 
dually abate,  according  as  the  contents  of  the  stomach 
are  pushed  into  tbe  intestines  ^  and  as  soon  as  the  former 
is  pretty  well  emptied,  tbe  child  is  waked  by  hunger, 
cries,  and  wants  the  breast  j  be  sucks,  and  the  same 
process  is  repeated.-— Thus,  some  children  for  tbe  first 
weeks  are  kept  almost  always  in  a  doze,  or  seemingly 
■0}  esjtecially  if  the  nurses,  either  through  laziness  or 
want  of  skill,  do  not  take  care  to  rouse  them  when 
diey  perceive  that  it  is  not  a  right  sleep,  and  keep  tbem 
awake  at  proper  intervals.  This  dozing  is  reckoned  a 
bad  sign  amongst  experienoed  nurses  \  who  look  .npon 
it  as  a  fererunner  of  the  thrush,  as  indeed  it  often  is } 
and  therefore,  when  it  happens,  we  ought  to  be  upon 
our  guard  to  use  the  necessary  precautions  for  prevent- 
ingthat  disorder. 

For  these  disorders,  the  only  remedy  recommended 
by  Dr  Armstrong  is  antimonial  Wine,  given  in  a  few 
drops  according  to  the  age  of  the  in^nt.  By  this 
means  the  superabundant  mucus  will  no  doubt  be  eva- 
cuated )  but  at  the  same  time  we  must  remember,  that 
this  evacuation  can  only  paUiaUj  and  not  cure  tbe  dis- 
ease. This  can  only  be  effected  by  tonics  ;  and,  when 
from  inwards  fits  and  other  symptoms  it  appears  that  the 
tone  of  the  stomach  is  very  weak,  a  decoction  of  cin- 
chona, made  into  a  syrup,  will  readily  be  taken  by  in- 
fants, and  may  be  saiely  exhibited  firom  tbe  very  day 
they  come  into  the  world,  w  as  soon  as  their  bowels 
are  emptied  of  tbe  meconium  by  the  niother*s  milk  or  ^ 
any  other  means. 

Dr  Clarke  observes,  that  JnKlHres  of  the  limis  and 
compressions  of  the  brainj  oflen  happen  in  difficult  la- 
bours ;  and  that  tbe  latter  are  often  followed  by  con- 
vulwons  soon  aft^  delivery.  In  these  cases,  be  says,  it 
will  be  'advisable  to  let  the  navel-string  bleed  two  or 
three  apoonfols  before  it  be  tied.  Thus  tbe  oppression 
of  the  brain  will  be  relieved,  and  the  disagreeable  con- 
Keqnenen  jnst  mentioned  wilt  be  prevented.  But  if 
this  bas  been  neglected,  and  fits  have  actually  come 
on,  we  most  endeavour  to  make  a  revulsion  by  all  the 
means  in  our  power ;  as  by  opening  the  jugulai*  vein, 
procuring  an  immediate  disdiarge  of  tbe  arise  and  mc- 
ctinium,  and  applying  small  blisters  to  the  back,  legs, 
or  behind  tbe  eirs.   The  semicn^nm,  too,  would  seem 
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to  be  nsetol  in  this  case,  by  driving  the  oppressive  kwdOwMsnt 
of  flnids  from' tbe  bead  and  upper  parts.  cluUnu. 

It  sometimes  happens  after  a  tedknis  labour,  that  the '-  • 
child,  is  so  &int  and  wei^  as  to  discover  little  or  no 
signs  of  life.  In  such  a  case,  after  the  usual  cleansing, 
tbe  body  should  be  immediately  wrapped  in  warm  flan- 
nel, and  briskly  tossed  about  in  the  nurse's  arms,  ia 
order,  if  possible,  to  excite  tbe  languid  circulation. 
If  this  £ul,  tlie  breast  and  temples  may  be  rubbed  with 
brandy  or  other  spirits ;  or  the  child,  may  be  provoked 
to  cry,  by  whipping,  or  other  stimulating  methods,  as 
the  application  of  onion,  or  salt  and  spirit  of  hajrt8hmrB» 
to  the  mouth  and  nostrils.  But  after  all  these  expe- 
dients have  been  tried  in  vain,  and  the  recovery  of  tbe 
child  absolutely  despaired  of,  it  has  sometimes  bee* 
happily  revived  by  introducing  a  short  catheter  or 
blowpipe  into  Uie  mottth,  and  gently  blowing  into 
tiie  longs  at  diiezent  intervals.  Such  children,  how- 
ever, are  apt  to  remain  weak  &>r  a  cmsaderdtlc  time, 
so  that  it  is  often  no  easy  matter  to  rear  tbem  ;  and 
therefore  particular  care  and  tenderness  will  be  required 
in  their  management,  that  nothing  may  be  tmiitted 
which  can  contribute  either  to  their  preservation  or  the 
improvement  of  their  strength  and  vigour. 

All  the  disorders  which. arise  from  a  rttentim  of  tbe 
meconium^  such  as  the  red  gum^  may  easily  be  removed 
by  the  use  of  gentle  laxadyes  ;  but  the  great  source  of 
mortality  among  children  is  the  breeding  of  their  teetA* 
The  usual  symptoms  produced  by  this  are  fretting } 
restlessness ;  fiequent  and  sudden  startings,  especially  in 
sleep  }  Gostivraess  *,  and  smnetimes  a  violent  diarrfacea, 
(ever,  or  coovnlstmis.  In  general,  those  cbUdren  breed 
their  teeth  with  the  greatest  ease,  who  have  a  moderate 
laxity  of  the  bowels,  or  a  plentifij  flow  of  saUva  dariB^ 
that  time. 

In  mild  cases,  we  need  only,  when  necessary,  endea- 
vour to  promote  the  means  by  which  nature  is  observed 
to  carry  on  the  business  of  dentition  in  the  easiest  man- 
ner, ror  this  purpose,  if  a  costiveness  be  threatened, 
it  must  be  prevented,  and-  the  body  kept  always  geotljr 
open  'j  tbe  gums  should  be  relaxed  by  rubbing  tbem 
frequently  with  sweet  oils,  or  other  softening  remedies 
of  that  kind,  which  will  greatly  diminish  the  tensimi 
and  pain.  At  the  same  tune,  as  children  about  tbis 
period  are  generally  disposed  to  chew  whatever  they  get 
into  their  lunds,  they  onriit  never  to  be  without  some- 
thing that  will  yield  a  little  t«  the  preraore  of  their 
gums,  as  a  crvst  of  bread,  a  wax  candle,  a  bit  of  ]!• 
quorice  root,  or  such  like ;  for  the  repeated  muscular 
action,  occasioned  by  the  constant  biting  and  gnawing 
at  such  a  substance,  will  increase  the  discharge  from  the 
salivary  glands,  while  tbe  gums  will  be  so  tbrcibly  pres- 
sed against  the  advancing  teeth,  as  to  make  tbem  break 
out  much  sooner,  and  with  less  uneasiness,  than  wmilil 
otherwise  happen.  Some  likewise  recommend  a  slice  of 
tbe  rind  of  fresh  bacon,  as  a  proper  masticatory  f<w  the 
child,  in  order  to  bring  moisture  into  its  mouth,  and 
fiicilitate  the  eruption  of  tbe  teeth  by  exercising  tbe 
gums.  If  these  means,  however,  prove  ineffectual,  and 
bad  ^mptoms  begin  to  appear,  the  patieut  will  often 
be  -relieved  immediately  by  cuttii^  tbe  inflMBied  gon 
down  to  tbe  tooth,  where  a  small  white  poist  shows 
the  latter  to  be  coming  fimvard.  Vihem  dm  pulse  is 
quick,  the  skin,  hot  and  dry,  and  the  child  of  a  sofifi- 
cient  age  aoA  stzengtb,  emptying  the  vessels  1^  Used- 
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)ttaM«4  of  ^^B*  •Mpeciallr'at  tk«  jugular,  wUl  frequently  he  aeces- 
Children,  sary  here,  as  wdl  as  tn  all  odier  inflanoMtory  cases } 
"-'  and  the  belly  should  be  opened  from  time  to  time  by 
emollient,  oily,  or  mucitagiooua  cly^ers.  But,  on  the 
.  contrary,  if  the  child  be  low,  suDk,  and  much  weaken* 
cd,  repeated  doses  of  the  spirit  of  bartshorQ,  and  the 
like  reviving  medicines,  ought  to  be  prescribed.  Blis- 
ters apidied  to  the  Imek,  or  behind  the  ears,  will  often 
be  proper  in  both  cases.  A  prudent  adminiytrBtion  of 
«^atc*,  when  thetr  use  is  not  forbid  by  costiveness  or 
vtbenrisey  U  soinetimes  of  great  service  in  difficult 
teething,  as,  by  mitimtiag  pain,  they  have  a  tendency 
to  prewiit  its  had  ^bcts,  «ach  as  a  fever,  convttUions, 
W  other  violent  symptoms  ^  and  often  they  are  ahwlntely 
arcessary,  along  with  the  testaeeons  powders,  for  cbeck- 
ing  an  immoderate  dianfaoea. 

When  cathartics  are  necessary,  if  the  child  seems  too 
tender  and  weak  to  bear  their  immediate  operation, 
they  should  be  given  to  the  narae  j  in  which  case  tfaey 
will  communicate  so  nuch  of  their  active  powers  to  the 
milk  as  will  be  sufficient  to  purge  the  in&nt.  This  at 
least  certainly  holds  with  regard  "to  some  cathartics  j 
saeh,  for  example,  as  the  infusion  of  senna,  particular- 
ly if  a  very  weak  infusion  be  employed,  and  not  used 
%a  such  an  extent  as  to  operate  as  a  purgative  to  the 
NDXM. 

.  As  most  young  children,  if  in  health,  natorally  sle^ 
nmcb,  and  pretty  soundly,  we  may  dways  be  apt  to 
anspect  that  sonKtUag  '»  amiss  when  they  begin  to  he 
subject  to  uwIojU^  and  fi'ightti  symptoms  which  sel- 
dom or  never  occur  but  either  in  const-quence  of  some 
present  disorder  not  perceived,  or  as  the  certain  fore- 
rannen  of  aa  approaching  indisposition.  We  should 
immediately,  therefore,  endeavour  to  find  out  the  cause 
of  watchfulness,  that  we  may  use  every  possible  means 
to  remove  or  prevent  it ;  otbervitse  tbe  want  of  natural 
rent,  which  is  so  very  prejudicial  to  persons  of  all  ages, 
will  soon  reduce  the  infant  to  a  low  and  emaciated 
state,  which  may  be  followed  by  a  hoctic  fever,  diar^ 
rhoea,  and  all  the  other  consequences  of  weakness. 
These  symptoms,  being  alwi^s  the  cfiects  of  irritation 
and  pain,  may  proceed,  in  very  young  infants,  from 
crudities  or  other  aflections  of  the  prwue  tue  producing 
flatuleoci<.*3  or  gripes ;  abont  the  uxth.  or  seventh  month, 
they  may  be  owing  to  that  nAeasiness  which  oommonly 
aocompaniea  the  ^breeding  of  the  teeth ;  and  after  a 
diild  is  weaned,  and  bcgiiiB  to.  use  a  difieient  kind  of 
food,  worms  become  frequently  an  additional  cause  of 
watcbings  and  disturbed  sleep.  Hence,  to  give  tlie  ne- 
cessary relief  on  these  occasieas,  the  origini^  complaint  . 
must  first  be  ascertained  from  the  cbild^s  age  and  other 
eoncomiUat  ciroumfitaAces,  and  afterwards  treated  ac- 
cording to  the  nature  of  the  case.  Women  and  aursco 
uo  too  apt  to  have  rtcourae  to  opiates  in  the  watcbk^ 
of  children,  especially  when  their  om  wit  happens 
t0  be  much.di»torhod  by  their  continnal  nobe  and  cl»> 
ipoar.  But  this  praccioe  ia  ofteapfejudieini,  and.  never 
ou!^  to  hnve  place  when  the  b^y  is  a  the  knat  ob* 
atrncted. 

Tbwe  is  no  eomplunt  nnre  frequent  nmong  children 
tiiM  that  of  wormy,  the  general  symptoms  of  which 
h»ve  been  aiready  enumerated}  but  it  muet  be  ohserwd, 
A»t  all  the  symptoms  commonly  attributed  to  worms, 
nMy  be  produced  by  a  foulness  of  the  bowels.  Hence 
ynctitiuners  ought  never  to  rest  satisfied  with  admiiu- 
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sterittg  to  their  patients  such  medicines  as  an  possessed  DiMsse* 
<mly  flf  an  anthelmintic  quality,  hut  to  join  ^em  with  Ctuldrea. 
those  which  are  particolariy  adapted  for  cfeanstng  the ' 
primit  vieti  aa  it  ia  uncertain  whether  a  fonlness  oi  the 
bowels  may  not  be  the  cause  of  ail  tbe  eomplainta.  This 
practice  is  still  the  more  advisable,  on  account  of  viscid 
humours  in  the  intestines  affording  lodgement  to  the  ova 
of  wtffma  }  which,  without  the  cmvenienoe  of  such  a 
receptack,  would  be  more  speedily  discharged  from  the 
body. 

The  difficulty  of  curing  what  is  called  a  worm  fiver^ 
arises,  aoeotding  to  Dr  Mnqmve,  from  its  being  fre- 
quently mttribotcd  to  worms,  when  the  cause  «  the 
disorder  is  nf  a  quite  difierent  nature.  He  doe*  not 
mean  to  dMiy  that  worms  do  sometimes  abound  in  the 
human  body,  nor  that  the  irritation  caused  by  them 
does  sometimes  produce  a  fever}  bnt  he  ap^bends 
these  cases  to  be  much  more  uncommon  than  is  gmie- 
rally  imagined,  and  that  great  mischief  is  done  by  treat- 
ing some  of  the  disorders  of  children  as  worm  cases, 
which  are  really  not  so.  Dr  Hunter  is  of  the  same 
opinion  on  this  point.  He  has,  we  are  told,  dissected 
great  numbers  of  children  who  have  been  su^iosed  tn 
die  of  worn  fevers,  and  whose  complaints  were  of  conrse 
treated  as  proceeding  from  worms,  in  whom,  however, 
there  appeucd,  upon  dissection,  to  be  not  only  no 
worms,  hut  evi^nt  proofs  of  the  disorder's  having  been 
of  •  very  diftrent  nature. 

The  ^pvrtbitt  worm  /evtr,  as  Dr  MuMmve  tmns  it, 
has,  in  all  the  instances  he  has  seen  oi  it,  arisen  evi- 
dently from  the  children  having  been  indulged  with 
too'great  quantities  of  frgit.  Every  sort  of  &uit  eaten 
in  excess  will  probably  produce  it ;  bnt  an  immoderate 
use  of  cherries  seems  to  be  the  most  common  cause  of  it. 
The  approach  of  this  disorder  has  a-  di&rent  appear- 
ance, according  as  it  arises  from  a  habit  of  ea%iog  firuit 
in  rather  too  Urge  quantities,  or  firom  an  excessive  - 
quantity  eaten  at  one  time.  In  the  former  case,  tbo 
patient  gradually  grows  weak  aud  languid  :  bis  cdonr 
becomes  pale  and  livid }  his  belly  swells  and  grows 
hard }  his  iqipetite  and  digestion  are  destroyed ;  his 
n^ts  gtnw  resttesa,  or  at  least  his  sleep  is  much  di-  ' 
stnrbed  with  ataztiogs,  and  then  the  fever  soon  fbllowa, 
in  the  peagreai  of  wmeh,  tbe  patient  grows  comatose, 
and  at  tioHS  convulsed  }  in  i^cb  state,  when  it  takes 
place  to  a  high  degree,  he  often  dies.  The  pulse  at ' 
the  wrist,  though  quick,  is  never  strong  or  hud }  the 
carotids,  however,  beat  with  great  vit^ence,  and  ele- 
vate the  skin  so  as  to  be  distinctly  seen  at  a  distance. 
The  heat  is  at  times  considerable,  especially  in  the 
trmk  i  though  at  other  times,  when  the  brain  is  much 
^presaed,  it  is  little  more  than  natural.  It  is  some- 
times nccompnnied  by  n  vident  pain  of  the  epigastrio 
region,  thoi^  more  cwmnooly  the  pain  is  slight^  nnd  ' 
terminates  in  a  coma }  nme'  degree  of  pain,  however, 
seems  to  be  inseparaUe  from  it,  so  aa  dcvly  to  distin* 
guiih  this  disorder  from  other  eomatose  afEsclions. 

When  a  large  quantity  of  fruit  has  been  eaten  at 
once,  tbe  attack  of  the  disorder  is  instantaoeoos,  and 
its  progress  rapid  ;  the  patiAt  of^n  passing,  in  the 
spice  of  a  few  houra,  from  apparently  perfect  health, 
to  a  stupid,  comatose,  and  almost  dying  state.  The 
sympbome  of  the  fever,  when  formed,  are  in  both  cases 
aeariy  tbe  same ;  except  that,  in  this  latter  sort,  a  little 
purulent  matter  is  sometimes  di8cbaf;ged,  both  by  vo- 
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IKsaMea  afniit  SBd^stool,  Cam  ttie  wtry  first  daf.   llw  atoals,  m 
ChOtboL  bodi  cMCi,  ediibit  somethnes  »  kind  of  curd  nesemUiDg 
*  *   .      cardled  mUk,  at  othev  times  a  floating  substance  is  ob* 
served  in  tbem  ^  and  sometimes  a  nomber  of  little  tbreads 
and  pellicles,  and  now  and  then  a  single  worm. 

Strong  purgatives,  or  purges  fxequentlr  repeated,  in 
tbis  disorder,  are  greatly  condemned  by  Dr  Armstrong, 
as  tbey  in  general  not  only  ^^ravate  tbe  symptoms 
ready  ^«sent,  but  are  sometimes  tbe  origin  of  coQvnl- 
sions.  Bloodletting  is  not  to  be  tbought  of  in  any  stago 
of  the  disorder. 

Altbougb  frequent  purging,  however,  be  not  recom- 
mended, yet  a  single  vomit  and  puige  are  advised  in 
tbe  beginning  t^-  the  -disorder,  mtb  a  view  to  evacuate 
such  indigesM  matier-and  mucus  as  happens  to  renmin 
in  the.  ttdmacb  and  bdwels-.  'Fbese  having  operated 
properly,  there  is  seUom  oeoasimi  for  repeating  them  j 
and  it  IS  sufficient,  if  tbe  body  be  costive,  to  twow  upi 
every  second  w  third  day,  a  clyster,  eoo^osed  of  some 
grains  of  aloes,  dissolved  tn  five  or  ux  ounces  of-infii* 
sion  of  chamomile. 

Hie  principal  .-part  of  the  cure^  however, -depends 
■pan  external  applications  to  tbe  bowels  and' stomach  } 
and  as  the  cause  of  the  disorder  is- of  a  cold  natore,  the 
applicatumi  mnst  be  wmrm,  cordial,  and  invigorsling) 
smd  their  actiMi  most  be  promoted  by  cmstant  actul 
heat. 

When  any  nervous  symptoms  come  on,  or  remain  af- 
'  ter  tbe-disorder  is  abiUed,  they  are  easily  removed  by 
giving  a^iltwith  a  grua  inr  two  o£  asamtida  once  or 
twice  »-wy.  - 

Tbe  diagnostics  of  wQnns  are  very  uncntain  j  but, 
even  in  real  worm  cases-,  the-  treatment  above  recom- 
mended would,  it  is- inu^ined,  be  much  more  effica- 
cious than  tb^  praictice  cemmwJy  had  recourse  to.  As 
worms  eitber-^iid  the  constitution  Wei^ly,  or  very  soon 
make  it  so,  the  fireqnent  repetition  of  pui^;e8,  ■  particu- 
larly mercurials,  cannot  but  have  -a  penucious  eflfect. 
BearVEoot  is  still  more  ekceptionablei  being  in  truth 
to  be  ranked  rather -among  poisons  than  medicines. 
Worm  seed  add  bitters  are  too  offensive  to  the  palate 
and  stomadb  to  be  iong  persisted  in^  tbongh  sttmetimes 
very  useful.  ■  The  pdwder'  of  coralline  creates  disgust 
by  Its  quantity  ;  and  the  ibfusioo  of  pink  root  is  well 
known  -to-oeeasion-now  and  then  VertigiwHH  eoiDphunti 
andfitA 

Fomenting  the  belly  ntght  and  morning  with  a 
btrong  decoction  of  rue  and  wormwood,  is  much  re- 
'  emnmended.  -It  is  a  perfectly  fiife  reinedy,  and,  by 
invigorating  tbe  bowels,  may  therefore  have  some  in- 
fluence in  rendering  them  capable  of  expeUing  such 
worms  as  they  happen  to  contain.  After  die  fomenta- 
tion, it  is  advised  to  anoint  the  bell^  with  a  liniment, 
composed  of  one  part  of  essential  oil  of  rue,  and  two 
parts  of  a  decoction  of  rue  in  sweet  oil.  It  is,  however, 
a  matter  of  great  donbt  whether  these  external  apj^ca- 
Uons,.  in  conseqnenoo  itf  the  articles  with  which  diey 
ure  imprct;nat^,  exert  any  infloence.oB  the  worms 
Iheiiisnvcs. 

The  diet  of  children  di^osed  to  wohM  dioald  be 
wun  and  nourishing  conusting  in  part  at  least  of  ani- 
mal food,  whidi  is  not  tbe  woanc  fiir  beiiu;  a  little  sea- 
soned. Their  drink  may  be  any  kind  otbeer  that  is 
-well  bopped,  with  now  and  then  a  small  draught  of 
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porter  cr  aegss.   A  total  afastineftce  fnnn  hotter  it  ikMiesi 
not  so  neoesury,  periiaps,  as  is  generally  ima^ned.  Jariqn. 
Pbor  cheese  must  by  all  means  be  avoided  ,  but  sudi .  denc^ 
as  is  rich  and  pungent,  in  «  moderate  quantity,  is  par-       '  ' 
ttcularly  serviceame.    In  the  sporieus-woim  fever,  tbe 
patient  sboold  be  supported  oGoasionstly  by  small  qoan- 
ties  of  broth  }  and,  at  the  close'of  it,  when  tbe  a|^- 
tite  returns)  the  first  food  given  should  be  of  tbe  kinds 
above  recommended. 

The  diet  -  here  Tecwnmended  will,  peibaps,  be 
thought  extraordinary,  as  ^  general  idea  is  -^  pre- 
sent, that,  -  in  the  management  of  children,  nothing 
is  so  much  to  be  avoided  as  repletion  and  rich  fiiod.  It 
is  no  itoubt  an  error  to  feed  cbiUtren  too  well,  or  to 
indulge '  tbem  with  -wine  and  rich  sauces ;  but  it  i» 
equally  an  error  to  ooi^ile  them  to  too  striot  or  too 
poor'adiet,  wbidi  weakens  their  diction,  and  ren* 
dera  them  much  more  subject  to  disorders  of  every 
kind,  but  particularly  to  disorders  of  tbe  bowels.  In 
regard  to  the  spurious  worm  fever,  if  it  be  true  that 
ftctd  fimits  too  plentifully  eaten  are  the  general  cause 
of  it,  it  follows  as  a  omseqaence,  tbat  a  warm  nutri- 
tious'diet,  moderately  used,  will  most  efiectoaliy  coun- 
teract the  mischief,  and  soonest  restore  tbe  natural 
powers  of  the  stomach.  Besides^  if  tbe  disordra  does 
not  readily  yield  to  the  methods  here  directed,  as  there 
are  many  examples  of  its  tenuinating  by  an  inflamma« 
tieo  and  su^uration  of  the  navel,  it  is  highly  advise- 
able  to  keep  tbis  prebalnlity  in  view,  and,  by  a  mode- 
rate allowance  of  animal  feod,  to  sopport  those  powen 
of  nature,  frum  which  mily  mck  a  bap^  crisis  is  to  be 
expected. 

Besides  these,  many  Other  diseases  might  here  be 
mentioned,  which,  if  not  peculiar  to  in^ts  are  at  least 
peculiarly  modified  by  tbe  infant  state.  But  into  de- 
tails respecting  these  we  cannot  propose  to  enter.  It 
is  sufficient  to  say,  that  due  regard  being  paid  to  age 
and  cdnstitution,  the  cure  is  to  be  conducted  on  tto 
same  general  ^inciples  as  in  tbe  adult  statot 
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.  During  the  progress  of  science  iu  Europe  this  sub- 
ject has  ttot  beoi  luti^ther  n^ected.  But  ire  may 
safely  venture  to  suett,  that  even  from  many  enlighten- 
ed fovemmenti  it  has  hitherto  danned  mncb  Ins  tt- 
toitum  tiiu  its  importance  merits.  At  Uie  British 
universities  this  has  been  too  much  the  case.  It  is 
indeed  true,  that  for  near  20  years  a  few  lectures  on 
this  subject  have  been  delivered  at  tbe  university  of 
Edinbwgh,  by  the  professor  of  the  institotions  of  tnedi- 
^e.  But  be  conld  by  no  means  consider  the  subject 
on  that  extensive  vcale  whidi  its  importance  merited. 
And  he  bad  often  expressed  bis  regret,  that,  as  in  se- 
veral of  the  fere^  universities,  a  prtrfessorship  bad  not 
been  institnted  fertbeokpress  purpoee  <tf  giving  a  coarse 
of  lectures  on  medical  jurisprudence.  Hint  defect, 
however,  in  medical  education  at  Edinburgh  is  now 
supplied.-  When  that  able  and  upright  statesman  Lord 
Granville,  to  irinm  every  tbtnff  that  regarded  tbe  laM 
of  his  cwntiy  was  an  object  of  peculiar  attention,  was 
at  the  bead  of  bis  majesty^s  councils,  a  regim  profiMSor- 
ship  of  juridical  and  political  medicine  was  established 
in  tbe  university  of  Edinbn^  by  a  royal  warrants 


Digitized  by  Google 


ipendiz.  M  £  D  I 

idieal  Andtkere  la  ftveiy  reuMn  to  Hope,  tJbat  the  appoint- 
igpn-  mwit-will  be  attended  with  many  effects  highly  benefi- 

eial  to  the  natiaa. 
'  A  diort  view  of  the  exteot  and  importance  of  this 

subject  will,  we  presume,  not  be  nnncceptable  to  the  in- 
telligeot  reader. 

AVhntever  aid  the  science  of  medicine  can  contribute 
towards  the. good  of  the  state,  and  the  execution  of  its 
laws,  has  been  by  the  Germans  denominated  State  Me- 
dicine }  a  new,  but  not  improper,  i^pellation,  for  that 
bnutch  of  knnwledge  which  many  writers  have  tenned 
Medical  Jurisprndence. 

It  eooprchendt  both  medical  poUce  and  juridical 
medicine.  He  former  connsts  of  the  medical  precepts 
which  ^may  be  of  use  to  the  legislature  to  the  magi- 
stracy. The  tatter  is  the  aggregate  of  all  the  iuforma- 
afforded  by  the  different  branches  of  medicine, 
which  is  necessary  for  docidating  doabtfol  questions  in. 
courts  of  law. 

Although  there  are  some  traces  of  juridical  medicine 
in  the  Ju^nian  code  y  such  as  determining  the  real  pe- 
riod of  birth,  with  a  view  to  prevent  the  imposition  of 
mirioos  cJiildren :  it  properly  originated  with  the  code 
M  laws  enacted  by  the  emperor  Charles  V.  under  the 
name  of  Cmititutia  erwtinalis  Carotinas  in  which' it  is 
ordained,  that  the  o^nions  of  physicians  should  be  ta*- 
ken,  with  regard  to  the  danger  of  weimds,  child-mur- 
der, murder,  poisoning,  procured  abmtiai,  concealed' 
,  pregnancy,  ficc*  These  directions,  and  the  impossibili- 
ty which  was  found  of  determinating  many  questions 
vy  simply  legal  means,  induced  some  legislators  to  ea- 
jmn,  that  all  tribunals  and  judges  should  procure  &om 
sworn  physicians,  appointed  to  Uus  office,  their  opi- 
nions concerning  all  the  subjects  to  be  mentioned  here- 
after. 

Since  that  time,  it'  has  been  treated  systematically, 
by  many  learned  men  *,  such  as  Fortunatus  Fidelis, 
Zaeehias,  Albert!,  Hebenstreit,  Haller,  Ludwig,  Flenclc; 
and  lastly^  in  the  most  masterly  manner,  by  MetKger. 
Numherlus  dissertatimu  have  been  written  on  all  ifa 
parts ;  and  among  those-  who  contributed  io  its  advance- 
ment, we  may  reckon  Ambrose  Fany,  ^dm,  Butencr, 
Morgagni,  Camper,  and  Graner.   Collectjons  of  cases, . 
illustrattnir  its  prinaples,  have  been  made  by  Amman-,  ^ 
Daniel,  Bncholz,  1^1,  Scherf  and  Metzcer.  These 
are  only  a  few  of  the  principal  writers  who  have  at^ 
tended  to  this  science  :  to  enumerate  more  would  be  - 
unnecessary. 

From  its  very  nature,  it  is  evident  liow  necessary  a  < 
knowledge  of  Uiis  science  must  be  to  every  medical 
practitioner,  who  is  linble  to  be  called  upon  to  illustrate 
any  question  comprehended  under  it  before  a  court  of  ' 
justice.    On  his  answers,  the  fate  of  the  accused  persMi 
must  often db|tend  }  bothjudgeandjnry  rcgulatin^their- - 
deosion  by  his  opinion.   Oa  the  ^her  hiuid,  while  be  ■ 
is  deliTaing  bis  ■enttments,  his  own  reputation  is  beicwe-  ■ 
the  bar  of  the  pnUic.   The  acutencss  of  the  gentlemen 
of  the  law  is  uuversally  acktwwledffed ;  the  versatili^of 
their  genius,  and  th6  quickbess  of  tbeif  apprehension, 
are  reiidered  almost  inconceivable,  by  constant  exercise. 
It  is  their  du^  to  make  every  possible  exertion  for  the 
interest  of  their  client,  and  they  seldom  leave  unnoticed 
wny  inaccurate  or.oontradictory  evidence.    How  cau- 
tions must,  then,  a  medical  practitioner  be,  when  ex- 
mmined  before  such  men,  vkoi  it  Js  their  do^  to  expose  - 
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his  errors,  and  maguiiy  hts  uncertainties,  till  hir  eri- 
dence  seem  contrailictory  and  absurd  i  How  often  must 
he  expose  himself  to  such  severe  criticism,  if  be  be  not 
master  of  the  subject  on  which  he  is  giring  evidence,  and 
have  not  arranged  his  thoughts  on  it  according  to  just 
principles  ?  Oa  the  other  hwd,  he  may  deserve  and  gain 
much  credit,  by  so  puUio  a  dis^y  of  judgment  and. 
professional  knowledge. 

Some  acquaintance  with  this  part  of  medical  aciencr 
most  be  useful  at  least,  and  sometimes  necessary,  to 
jud^  and  lawyers,  lliey  will  thus  be  enabled  to 
estimate  how  moch  they  may  depend  mi  the  opinion  oi 
any  pbysiciju^  and  wiQ  know  how  to  direct  their  qoe- 
8tions,-Bo  as  to  arrive  at  the  trnth,  and  avmdheingmis- 
led  by  his  partiality  or  fovonrite  opmioas.  To  the 
lawyer  who  conducts  the  defence  of  an  accused  person, 
in  a  criminal  case,  it  is  almost  indispensable  j  without . 
it,  he  cannot  do.ju8ticeto  the  cause  of  his  client. 

Before  criminal  courts,  the  questions  which  occur  most  * 
genendly'are,  rcspeeting. 

i..lne  cause  of  death,  as  ascertained  from  the  ex- 
amination of  the  body. 
3m  The  sufficienoy  of  the  supposed  cause  to  have 
produced  death. 

3.  FiidHU>le- event  of  wounds,  contusions,  6cc 

4.  Hw  imptntance  of  the  part  injured*. 

5t  Supposed  cbild-nunder  i .  whether  still-bom  or - 
not. 

6.  ^Hietber  deaUi  accidental  or  intended. 

7.  Abntiott ;  its  having  occurred. 

8.  Spontaneously,  frvm  habit }  accidentally,  from 

external  violence  or  passions  of  the  mind  j  or 
intentionally,  from  the  introduction  of  a  duup 
instrument,  nse-of  certiun  drags,  Sic< 
9^  Bapc  } .  iu  being  attempted  or  consmnninted  j  .  ^ 
recent  or  ^evious  deflwntioD. 
10.  The  responsibiLity'^  the  Accused  for  Us  actions. 

Before  civil  courts  the.qucstious  generally  regard, 

I.  The  state  of- mind}  madnessj  melnncholy,  idio- 
tism. 

Ftegnancy }  concealed,  pretended. 

3.  nvtaritionj  concealed,  pretended,  retarded, pre- 

mature. - 

4.  Hie  first*honi  of  twin. 

5;  I>isea8es }  concealed;  pretendedfinpiitedk"'. 
6i  Age  and  duration  of  lUe. 

Before  cmisistoriml  courts,  the  siAjects  investigated  are, 

I..  Impotence^  genial, relative,  curable,  incurable, 
a.  Sterility;  curable^  relatively  incurable,  absolute* 

ly  incurable. 
3.  Uncertainty  of  sex  {  hemii4ibrodites. 
4.,  Diseases  ]»eventiog  cohabitation  i  Teneml  dts^ 

ease,  leprosy,  &c. 

MEDICAL  FOLICE. 

Of  intOMpaMbhr  greater  eonsequence,  and  more 

widely  extended  inHuencer  is  the  second  division  of  this 
subject.  It  regards  not  merely  the  welfare  of  indiridu- 
als,  but  the  prosperity  and  security  of  nations.  It  is 
perhaps  the  most  important  branch  of  general  police ; 
for  its  influence  is  not  confined  to  those  wliom  accidiaiN- 
tjth  circumstances  brin^  within  its  sphere,  but  extends 
orcr  the  whole  popnIatioD  of  the  state. 
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Digitized  by  VjOOgLC 


48o 


MEDICINE. 


MetKcal 


MuiJ*  of  hs  principles  have  1>ccn  long  Bcknowledged, 
and  conudered  as  ncoessary  consequences  nf  medical  afnd 
political  tnitlis  ;  and  some  fen  of  them  hxvc  acquired 
tlie  authority  of  laws.  But  it  was  reserved  for  the  phi- 
lanthropic Frank,  to  collect  the  vholc  into  one  vast 
and  beneficent  sptem,  and  to  separate  it  from  juridical 
'  -medicine  j  in  the  old  s^tems  of  which,  it  was  neglect- 
'  ed,  or  mentioned  only  in  a  few  short  paragraphs.  His 
vnlarged  mind  perceived  at  once,  and  fully  vindi- 

-  catcd  its  importance.  The  very  nftme  of  Medical  Po- 
lice, is  now  sufficient  to  attract  the  attention  of  legisla- 
tors and  of  magistrates,  and  to  make  them  desirous  of 
hecoming  acquainted  with  its  princiides,  and  anxioos  to 
see  them  earned  into  execAtion.  In  fitctf.  its  influence 
is  already  visible  in  the  eoontries  where  it  is  cultivated. 
If  the  principles  of  medical  pt^ice  were  separated  from 
the  professional  part  of  medicine,  and  oommanicated  in 
a  form  generally  intelligible,  in  what  country  have  we 
reason  to  expect  nKire  beneficial  effects  from  its  influ- 
ence than  this  ?  Where  is  the  s^nrit  of  patriotism  and 
bencv<dence  so  prevalent  ?  What  nation  is  more  gene- 
rous in  its  public  institutions.  Where  does  the  indivi- 
dual sacrifice  a  part  of  his  wealth  so  willingly  for  the 
benefit  of  the  community  ?  It  seems  only  necessary  to 
prove  tiiat  an  undertaking  will  be  of  advantage  to  the 
state,  to  have  it  carried  into  instant  execution.  But, 
can  medical  knowledge  be  more  osefolly  embayed  thaa 
in  pointing  out  the  means  of  preserving  or  improving 
health ;  of  snjpplying  bcalthy  nounsbment  to  the  poor, 
especially  in  times  of  scarcity  j  of  opposing  the  intro- 

-  duction  of  contagious  diseases,  and  of  checking  their 
progress ;  of  securing  to  the  indigent  the  advantages  in- 
tetraed  by  their  benefactors  }  of  rearing  the  orphan  to 
be  the  support  of  the  nation  which  has  adopted  him ; 
and  of  diminishing  the  horrors  of  confinement  to  the 
poor  maniac  and  the  criminal?  .Iliese  good  effects 
-tn  not  to  he  promoted  so  much  by  rigid  laws,  as  by 
recommendation  and  example.  Nor  can  it  be  reasoa- 
ably  objected  to  a  s^tem  of  mediod  police,  that  it  is  a 
pleasing  dream,  which  flatters  the  imagination,  but  the 
execution  of  which  is  in  reality  impracticable.  As 
well  might  we  entirely  throw  aside  the  rules  of  hu- 
manity, beiainse  no  one  is  able  to  observe  tbera  all ; 
or  live  without  laws,  because  no  existing  node  is  unex- 
ceptionable. 

Medical  police  may  be  defined, — ^The  application  of 
the  principles  deduced  from  the  different  branches 
medical  knowledge,  for  the  promotion,  prcamrvatioB 
and  restoration  ofgeneral  health. 

Hie  effects  to  be  expected  from  it  are  the  general 
^ICure  of  the  state,  tmd  increase  of  healthy  population  ; 
and  are  to  be  attained  by  means  of  public  institutions, 
express  laws,  and  popular  instruction.  Instructing  the 
people,  and  convincing  them  of  the  propriety  of  ctntain 
precautious  and  attentums,  in  regard  to  .their  own  and 
the  general  state -of  health,  are  necessary,  to  secure  the 
good  effects  of  our  public  institutions  and  regulations } 
.  to  obtain  respect  and  obedience  in  many  things,  to 
vhich  no  exjnress  law  can  be  adapted  j  and,  to  induce 
them  to  fore^  what  may  be  prejudicial  to  the  safety  of 

-  the  community, 'and  of  themselves. 

Public  medical  institntions  and  law^  must  be  adapted 
to  the  f»Mintry  for  which  they  are  intended.  Many  lo- 
'cal  circumstances,  national  character,  habits  of  life,  Tpre- 

-  ralent  customs  and  pvfessions,  sitnatiw,  tdimate,  &e. 
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malw  considerable  varioties  nAessaiy.  Asd  many  in- 
stitutions, many  a  law -which  would  be  highly  beneficial 
to  the  public  health,  in  some  circumstances,  would  be 
useless,  impracticable,  and  even  hurtful,  in  others. 
These  causes  and  their  effects,,  most,  tfaerefiure,  be  pai>- 
ticularly  attended  to. 

The  princijial  authors  who  have  written  on  this  sub- 
ject, are  Albeni,  Heister,  Plaz,  Frank,  Uossty,  Metx. 
ger,  and  Hebeostrnt-}  to  wbwn  we  may  add  Howanl 
and  Kumford. 

The  subjects  i^ich  it  eomprefaends,  cannot  be  clas- 
sed very  regularly  or  systematically.  Its  views  will  be 
different,  accordingto  occasional  aud  temporary  causes  ; 
and  its  interference  may  sometimes  be  advanta^eovsly 
extended  beyond  what  may  seem  the  strict  UnptB  of  a 
branch  of  the  medical  pntessioa. 

Medical  Police  relates  to 

The  Situation  of  Places  of  Abode.  Constmo- 

tioQ  of  houses. 
Air.   Means  of  counteracting  its  impurity— Its  various 

impregnatioQ<>. 
Water.   Its  necessity  and  purity. 
Food.    Its  various  kinds — ^Comparative  quantities  of 
nourishment  afforded   by  them— Cheaper 
kinds,  which  may  be  safely  substituted  in 
times  of  scarcity-— Bread— Animal  food- 
Butcher  meat — Fish— Vegetables — Vessels 
— Cookery  i  Healthy  *,  (teonomical. 
Drink.  Beer— Ale— Porter— Cyder— Spirituous  li- 
quors— ^W^ine— Warm  drinks — Adultent' 
tions  of  these  liquors— Hurtful  additioofr* 
Vessels. 
Fire  and  Light. 
Clothing. 
Cleanlinik. 

.Professions.  'Manrifacturers— Hechaxuos— Sddioi 

— Sulors— Men  of  letters. 
Healthy  Propagation. 
Pregnant  and  Puerperal  Women, 
New-Born  Infants.   Begisters  of  birth. 
FuYsicAL  Education. 

Prevention  of  Accidents.   From  poison— Hurtfcd 
Hffluvia^Maniacs— Rabid  anmials. 

Restoration  of  the  Apparently  dead.  Humaoe 
Societies— Care -of  the  dying— Danger 
too  cariy — too  late  burial— I^aces  of  Inter- 
ment—manner of  cooducting      Bills  of 
mortality. 

Xontacious  and  Epidemic  diseases.  Pbgue— Fo- 
tridfever— Dyaenteij— Snlallpox— Inocu> 
lation — Extirpatitm  of  them— LeproSy — 
Itch  and  pox— Precau^ons  to  be  taken, 
to  prevent  their  introduction,  to  diminish 
thetr  violence,  to  destroy  their  cause,  and  to 
counteract  their  effects. 
Management  of  Public  Institutions  in  which 
many  people  are  collected  under  the  care  of 
the.  public 

Hospitals  for  the  Indigent : 

1.  Lying-in  Hospitals. 

2.  Foundling  ditto. 

3.  Orphan  ditto. 

4.  HoBpitaia  for  Edncntion. 
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6.  bSdIl 

7.  Maimed. 

BfiliUry  Hospitals: 
Frisoiiexs  of  "War. 
Lazarettoes. 
Work-houses. 
Prisons. 
Hospitids  {eat  the  Sick. 

Maniacs. 
Convalescents. 
Incorables. 


Observations  oa  the  Means  ^ preserving  Health. 

Having  DOW  treatod  of  all  the  most  important  diseaseo 
to  Trhich  the  human  body  is  subjected,  we  Hhall  conclude 
the  article  MrciciN£,  with  a  few  observations  on  the 
means  of  preserving  bralth,  both  for  the  general  manage- 
ment of  valrtudinarians,  and  of  those  a^so  who  wish  to 
obtain  long  life  and  good  health  by  avoidiog  the  causes 
of  those  diseases  which  the  baman  species  often  brin{ 
upon  themselves.  Oa  this  subject  much  has  been  wtiU 
ten  at  almost  every  period  of  medtane.  And  we  may 
refer  those  readers  who  wish  for  a  full  and  extensive 
view  of  this  interesting  subject  to  a  venr  el^mrate  work 
ktely  pnUidiBd  by  Bir  John  Sindair,  Bart,  entitled  the 
Code  «f  Health  and  Longevity.  Here  we  cannot  pr»- 
pose  to  give  even  an  ahiidged  view  of  this  extensive  in- 
qoiry ;  but  osost  cooteot  oonelves  with  ttfering  wUy  a 
very  £tw  general  observadoos. 

I.  Rules  yor  tie  Management  ^Valetddihartaks. 

That  part  of  the  medical  syetem  which  lays  down 
roles  far  the  preservation  of  health,  and  prevention  of 
diseases,  termed  Hygieiiutf  is  not  to  be  strictly  andentood 
as  if  it  respected  only  those  people  who  eojor  perf^ 
health,  and  who  are  under  no  apprehensions  of  disease, 
for  such  seldom  either  desire  or  attend  to  medical  ad* 
vice  \  hut  is  rather  considered  as  relating  to  valetndi- 
narians,  or  such  as,  though  not  actually  sKk*  may  yet 
liave  anifieient  reason  to  fear  that  they  will  aeoo  become 
Bo :  hence  it  is  that  the  rules  most  he  apfdied  to  ooneot 
morbific  dispositions,  and  to  (dtviate  various  partieulax* 
ti^ucb  were  shown  to  he  the  remote  »  possible  canoes  of 
diseases. 

From  the  way  in  which  the  several  temperamente 
are  comnwrnly  mentioned  by  systematic  writers,  it  should 
seem  as  if  tbey  meant  that  every  particular  cmstitution 
mirirt:  he  refierred  to  <»ie  or  other  of  the  ibur ;  bat  this 
is  far  fiom  being  the  esse,  since  by  mach  die  greater 
■unber  of  people  have  toApenments  m  indistinetly 
muked,  that  it  is  hard  to  say  to  wUch  of  Ae  temperiF 
ments  th^  beloag. 

When  we  actually  meet  with  particular  peroeas  who 
haw  evidently  eithn>, 

1.  Too  mudi  stnagtb  and  rigidity  of  filuv,  and  too 
nuch  sensibility} 

2.  Too  little  strength,  and  yd  too  auich  sensibi^ 
Hty; 

3.  Too  mach  strength,  and  bpt  little  sensibility} 
«r, 

4.  But  little  sensibility  joined  -to  weakness  ( 
We  should  lo<^  en  soch  pemas  ai  moce  cr  Icn  in  dm 

VoL.XULPartU.  f 


MEDICINE.  481 

valetodinuy  state,  who  require  tiiat  these  morbific  dis*  Means  of 
positions  be  particularly  watched,  lest  tber  fall  into  prcservins 
those  diseases  which  are  connected  with  tne  different .  Health.  ^ 
temperaments.  ' 

People  of  the  first-mentioned  temperament  being 
liable  to  suffer  from  continued  feveis,  especially  of  the 
inflammatory  species,  their  scheme  of  preserving  health 
should  consist  in  tempemte  living,  with  respect  both  to 
diet  and  exercise  :  they  ahould  studiously  avoid  immo- 
denUe  drinking,  and  be  remarkably  cautious  lest  any 
of  the  DaturaTdischarges  be  checked.  People  of  this 
faabit  bear  evacuations  well,  especially  bleeding :  they 
ought  not,  however,  to  lose  blood  but  when  tbey  really 
require  to  have  the  qoantity  lessened}  because  too 
mueh  <aS  this  evacuation  wonld  he  apt  to  reduce  the 
constitution  to  the  seoond-mentioned  temperament,  in 
which  strength  is  deficient,  but  sensibility  redundant. 

Persons  of  the  second  temperament  are  remarkably 
prone  to  suffer  from  painful  and  spasmodic  diseases,  and 
are  easily  ruffled }  and  those  of  the  softer  sex  who  have 
this  delicacy  of  habit,  are  very  much  disposed  to  hyste- 
rical complaints.  The  scheme  here  should  be,  to 
strengthen  the  solids  by  moderate  exercise,  cold  bath- 
ing, cinchona,  and  chalybeate  waters  }  particular  at- 
tention should  constantly  be  had  to  the  state  of  the 
digestive  oignns,  to  prevent  them  from  being  overload- 
ed with  any  species  of  saburra  which  might  engender 
Ittns,  or  irrUate  dw  sensible  niemhranet  in  the  stomach 
and  inbestuies,  from  whence  the  disorder  wonld  soon  be 
communicated  to  the  whole  nervous  system.  Persons  ' 
of  Uiis  constitution  should  never  take  any  of  the  drastic 
purges,  or  strong  emetics  }  neither  should  they  lose 
blood  but  in  cases  of  urgent  necessity.  But  a  pnncipal 
share  of  management,  in  these  extremely  irritable  con- 
stitutions, consists  in  avoiding  all  sudden  changes  of 
every  sort,  especially  those  with  respect  to  diet  and 
clothing,  and  in  keeping  the  mind  as  much  as  possible 
in  a  state  of  tranquillity  :  bence  the  great  advantages 
which  people  of  this  frame  derive  fiwm  die  use  of  me- 
dicinal waters  drank  on  the  spot,  on  account  of  that  free- 
dom frun  care  and  serious  business  of  every  kind,  which 
generally  obtains  in  aU  the  places  planned  for  the  »> 
oeptiim  of  ratetudinariios. 

The  third-mentinned  temperameiU,  where  diere  !» 
an  excess  of  strength  and  hut  Uttie  sensibility,  does  not 
seem  remarkably  prone  to  any  distressing  or  dangerous 
species  of  disease  j  and  therefore  it  can  oardly  Iw  sup- 
posed that  persons  so  circumstauced  will  either  of  them- 
selves think  of  any  particular  scheme  of  management, 
or  have  recourse  to  the  facidty  for  their  instructions : 
such  constitutions,  however,  ne  may  observe,  bear 
all  kinds  of  evacuations  well,  and  somedmes  require ' 
.them  to  prevent  an  over-fiilnesa,  wbidi  mi^t  end  in 
an  q^ressioo  of  the  brain  or  sooe  other  M;gan  of  iai- 
fwtance. 

But  the  fourth  temperament,  where  «e  have  weak- 
ness joined  to  want  of  sensibili^,  is  exeeedin^y  apt  to 
fall  into  tedious  and  dangerous  diseases,  arising  from  » 
deleot  of  absorbent  power  io  die  proper  sets  01  vessels, 
and  from  languor  of  the  circulation  in  general; 
whence  corpulency,  dropsy,  jaundice,  and  different 
Jegrees  of  scorbutic  affection.  In  order  to  prevent 
.these,  or  any  other  species  of  accumulation  and  depra- 
vation of  the  animal  fluids,  the  pei^  of  this  consti- 
tntioo  afamdd  use  a  generous  cowae-of  diet,  with  brisk 
.3  P  ^  exercis&i  r 
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Meant  of  exercise,  and  he  careful  that  none  of  tbe  secretions  b6 
preserving  interrupted,  nor  any  of  the  natural  disehargea  suppresseH* 
Health.  These  coostitutions  bear  purging  well,  and  ofteh  re^ 
quire  it ;  as  also  tbe  use  of  emetics,  which  arc  frequent- 
ly found  necessary  to  supply  tbe  place  of  eJcercise,  by 
agitating  the  abdominal  viscera,  and  are  of  service  to 
prevent  tbe  stagnation  of  bile,  or  the  accumulation  of 
mucous  humours,  which  hinder  digeation,  and  clog  tbe 
first  passages.  Tbe  free  use  of  mustard,  horse-radish, 
and  tbe  like  sort  of  stimulating  dietetics,  is  serviceable 
in  these  toi^d  habits. 

When  the  general  mass  of  fluids  is  increased  beyond 
what  is  conducive  to  the  .  perfection  of  healtb,  Uiere 
mrisea  what  tbe  writers  term  a  ptethora,  which  may 
prove  the  source  of  di&rent  diseases ;  and  therefore, 
when  this  overfulneas  begins  to  produce  langnor  and 
oppression,  care  dioold  be  taken  in  time  to  reduce  tbe 
body  to  a  proper  standard,  by  abridging  the  food  and 
increasing  tbe  natural  diaharges,  using  more  exercise, 
and  indulging  less  in  sleep. 

But  in  opposite  circumstances,  where  the  fluids  have 
been  exhausted,  we  are  to  attempt  the  prevention  of 
further  waste  by  the  use  of  strengthening  stomachics, 
nourishing  diet,  and  indu^^ce  frmn  &tigne  of  body  or 
mind. 

Vitiated  fluids  are  to  be  considered  as  tainted  either 
with  the  different  kinds  of  general  acriiAony,  or  as  be- 
traying signs  of  some  of  the  species  of  morbific  matter 
which  give  rise  to  pwrticniar  diseases,  such  as  calculus, 

HCnrvy,  &e. 

During  tbe  state  of  infancy,  we  may  sometimes  ob- 
serve a  remarkable  acidity,  which  not  only  shows  itself 
in  the  first  passages,  but  also  seems  to  contaminate  the 
general  mass  of  fluids.  As  it  takes  its  rise,  however, 
from  weak  bowels,  our  views,  when  we  mean  to  pre- 
vent  the  ill  consequences,  most  be  chiefly  directed  to 
strengthen  tbe  digestive  organs,  as  on  their  soundness 
tbe  preparation  of  good  chyle  depends  *,  and  hence 
small  doses  of  rhubarb  and  cbalybeates  (either  the  na- 
tnral  chalybeate  waters  mixed  with  milk,  or  the  mun'as 
ammonia  et  firri  in  doses  of  a  few  grains,  according 
to  tbe  age  of  the  child),  are  to  be  administered ;  ana 
the  diet  is  to  be  so  n^golnted  as  not  to  add  to  this 
acid  tendency :  brisk  exercise  is  likewise  to  be  enjoined, 
with  frictions  on  the  stomach,  belly,  and  lower  extre- 
mities. 

Where  the  fluids  tend  to  the  putrescent  stote,  which 
shows  itself  by  fetid  breath,  spongiaess  and  bleeding  of 
the  guRis,  a  bloated  look  and  livid  cast,  the  diet  then 
should  be  fjiiefly  of  (iresh  vegetobles  and  ripe  fruits, 
with  wine  in  moderation,  due  exercise,  and  strengtben- 
iug  bitters. 

Where  acrimony  shows  itself  by  itching  eruptions, 
uncommon  thirst,  and  fioshing  heats,  nothing  will  an- 
swer better  than  such  snlphnreons  witters  as  the  Harrow- 
gate  and  MolBit,  at  the  same  time  onng  a  eoune  of 
diet  that  shall  be  neither  acrid  nor  beating. 

So  &r  with  respect  to  those  kinds  of  morbific  mat- 
ter, which  do  not  invarii^ly  produce  a  particular  spe* 
cies  of  disease  }  but  there  are  others  of  a  specific  nature, 
some  of  which  are  generated  in  the  body  spontaneous' 
ly,  and  seem  to  arise  from  errors  in  diet,  or  other  cir- 
cumstances of  ill  management  with  respect  to  the  ani- 
mal economy }  and  hence  it  is  sometimes  possible,  to 
a  cettain  d^^  if  not  altagether,  to  jnreTeat  the  ill  000- 
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sequences.  Thus,  Aere  ue  instonces  where  retrnns  of  Meuu  of 
the  gout  have  been  prevented  by  adhering  strictly  to  a  preMrrii^ 
milk  diet.  Hedtk. 

The  rheumatism  has  also  been  sometimes  warded  f&      '  ^ 
by  wearing  a  flannel  shirt,  or  by  using  the  cold  bath 
without  interruption. 

Calculus  may  be  retarded  in  its  {u-ogress,  and  pre- 
vented from  creating  much  distress,  by  the  intenial  use 
of  soap  and  lime-water,  by  soap-lees  taken  in  milk  or 
in  veiU-broth,  or  by  the  use  of  aerated  alkaline  water, 
which  may  perhaps  be  considered  as  being  both  more 
safe  and  more  efficacious,  and  at  the  same  time  mord 
pleasant  than  any  of  tbe  other  practices. 

The  scnrvy  may  he  prevented  by  warm  clothing  and 
pexaevenuice  in  brisk  exercise,  by  drioking  wine  or  cy- 
der, and  eating  freely  of  such  rouble  substances  as 
can  be  bad  in  those  situations  where  this  disease  is  mo^ 
apt  to  show  itself. 

In  constitutions  where  there  is  an  hereditary  dispo" 
sition  to  the  scrophula,  if  early  precautious  be  taken  to 
strengthen  the  solids  by  cold  bathing,  a  nourishing 
course  of  diet,  and  moderate  use  of  wine,  the  constitu- 
tion wbidi  gives  rise  to  the  disease  will  probably  be  pre- 
vented from  prodttciog  any  very  bad  eflects. 

Hm  other  kinds  of  morbific  matter,  which  ue  of  the 
specific  natore,  are  received  into  the  body  hy  infectioa 
w  oMtagion. 

He  infection  of  a  putrid  fever  «r  dysentery  is  best 
prevented  hy  iinmediatoly  takii^  an  emetic  on  the  first 
attack,  of  the  sickness  or  shivering}  and  if  that  do  not 
compl^ly  answer,  let  a  lai^  blister  be  applied  be- 
tween tbe  shoulders :  by  this  method  tbe  nunes  and 
other  attendants  00  tbe  sick  in  the  naval  hospitals  have 
often  been  preserved.  As  to  other  infections  morbific 
matter,  we  mnst  refer  to  what  has  already  been  said 
when  treating  of  hydrophobia,  poisons,  gmorrboea,  &c 

The  ill  effects  which  may  arise  from  the  different 
species  of  saburni,  are  to  be  obviated,  in  general,  by 
the  prudent  administration  of  emetics,  and  carefiilljr 
abetainii^  firam  such  kinds  of  food  u  are  known,  to 
cause  the  nccnmulation  of  noximis  matters  in  the  fitat 
passages. 

Crude  vegetables,  lAilk,  bnttcr,  and  other  oily  sub- 
stances, are  to  be  avoided  by  persons  troubled  with  a 
sourness  in  tbe  stomaeh ;  briuc  exercise,  especially  ri- 
ding, is  to  be  used,  and  they  are  to  refrain  from  fer- 
mented liquors :  the  common  drink  should  be  pure 
water  'y  or  water  with  a  very  little  of  some  ar- 
dent spirit,  such  as  rum  or  brandy.  Seltzer  or  Pyr* 
mont  waters  are  to  be  drunk  medicinally  }  and  aromaT 
tic  bittern,  infusions,  or  tinctures,  acidulated  with  sul- 
phuric acid,  will  be  found  serviceable,  in  order  to 
strengthen  the  fibres  of  the  stomach,  and  promote  the 
expuUion  of  its  contents,  thereby  preventing  the  toe 
hasty  fermentation  of  the  alimentary  mixture.  In  or^ 
der  to  procure  immediate  relief,  magnesia  alba,  or  crcta 
pnrparataf  will  seldom  fiul }  the  magnesia,  as  wdi  aa 
the  chalk,  mayiie  made  into  lozenges,  with  a  little 
sugar  and^  mucilage and  in  that  form  may  be  carried 
about  and  taken  occasionally  by  people  afflicted  with 
the  acid  saburra. 

In  constitutions  where  there  is  an  exuberance  or  stag- 
nation of  bile,  and  a  troublesome  bitterness  in  the 
mouth,  it  is  necessary  to  keep  the  bowels  always  free, 
hy  taking  occamally  amall  doses  ntjnn  aloes,  oleum 
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ana  of  ricuU,  supeiiartrite  of  pobus,  some  of  tlw  coaunHi  fna- 
gtnff^ts,  or  the  lutmml  purging  waters. 
.  When  there  Is  a  teBdency  to  the  empyrenmatic  aud 
Tasdd  saburra,  people  Bhould  carefullj  avoid  all  the  va- 
rious kinds  of  those  oily  and  higfa-seasooed  articles  of 
diet  generally  termed  made-dukes,  and  eat  spanngly  of 
plain  meat,  without  rich  sauces  or  much  gravy }  and 
u  these  cases  the  most  ^per  drink  is  pore  water. 

Ii4        n.  BuLEs/fT  thote  who  enjoy  perfect  Health. 

There  can  be  no  doubt,  tliat,  in  general,  tempe- 
rance is  the  true  foundation  of  healUi ;  and  yet  tbe 
ancient  physicians,  as  we  may  see  in  the  nues  laid 
down  by  Celsus,  did  not  scro^  to  recommend  indol- 
gence  now  and  tlien,  and  anowed  people  to  exceed 
both  in  eating  and  drinking;  but  it  is  safer  to  |r»- 
ceed  to  excess  in  drink  t£ui  in  meat ;  and  if  tbe 
debauch  ^ould  create  any  .extraordinary  or  distressing 
degree  of  pain  or  sickoess,  and  a  temporary  fever 
should  ensue,  there  are  two  ways  of  shaking  it  off, 
either  to  lie  in  bed  and  encourage  perspiration,  or  to 
get  on  horseback,  and  by  brisk  exercise  restore  the 
body  to  its  natural  state.  The  choice  of  these  two 
meupds  must  always  be  deteiinined  by  the  peculiar 
circomstances  of  tbe  parties  concerned,  and  from  tbe 
experience  which  they  may  b^m  have  -had  lAieh  »• 
grees  best  frith  them. 

If  a  person  should  commit  excess  in  eating,  espe- 
ct^ly  of  high-seasoned  tbingi,  with  ridi  sauces,  • 
dranght  cold  water,  acidiuated  mth  snlj^nxic  acid, 
Viill  take  off  tbe  sense  of  wei^t  at  the  stomach,  afid 
assist  digesticm  by  moderating  and  keeping  within 
t>ounds  the  alimentary  fermentation,  and  thus  prevent- 
ing the  generation  of  too  much  flatus.  Tbe  luxury  of 
if:es  may  be  here  of  real  service  at  the  tables  of  the 
great,  as  producing  similar  effects  with  the  cold  water 
acidulated.  Perscms  in  these  circumstances  ooght  not 
to  lay  themselves  down  to  sleep,  but  should  keep  up 
and  use  gentle  exercise  until  they  arc  sensible  that  the 
stmnach  is  unloaded,  and  that  they  no  longer  feel  any 
opptcssive  wei^t  about  the  prtecoridia. 

If  a  man  be  obliged  to  tast,  he  ought,  if  possible, 
dming  that  time,  to  avoid  lahonous  woric :  after  snfler- 
ing  severe  hangar,  pec^  on^^t  not  at  once  to  goi^ 
and  fill  themsdves ;  nor  is  it  pn^er,  after  being  ovei^ 
filled,  to  enjmn  an  absolute  fast :  neither  is  it  safe  to  in- 
dulge in  a  sUto  of  total  rest  immediately  after  excessive 
labour,  nor  suddenly  fall  hard  to  wwk  after  having  been 
long  without  motion :  in  a  word,  all  changes  should  be 
made  by  gentle  d^rees ;  for  thmigh  the  constitution  of 
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die  faanaa  body  be  such  thai  it  can  bear  many  altera-  Means  of 
tims  and  irregularities  without  much  danger  \  ^et,  when  fKwniac 
tbe  transItioDS  are  extremely  sudden,  there  is  a  great .  H**^^  . 
risk  of  producing  some  degree  of  disorder.  " 

It  is  also  the  advice  of  Cclaus  to  vary  the  scenes  of 
life,  and  not  confine  onrselves  to  apy  settled  rules  :  but 
as  iuaction  renders  tbe  body  weak  and  listless,  and  exer- 
cise gives  vigour  and  strength,  people  should  never  long 
omit  ridii^,  walking,  or  going  abroad  in  a  carriage. 
Fencing,  playing  at  tennis,  dancing,  or  other  sinuUr 
engagements,  which  afibrd  both  exercise  and  amusement, 
as  each  shall  be  found  most  agreeable  or  convenient,  are 
te.be  nsed  in  torn,  aeoording  to  the  circnmstancet  and 
tondepcy  to  any  particiilar  species  of  disease.  But  when 
the  weakness  of  oU  age  shall  have  rendered  the  body 
incapable  of  all  these,  th»  dry  frictiMU  wiUi  the  flesb- 
bnuui  will  be  very  requiMte  to  preserve  health,  by 
accelerating  the  flow  of  humours  Uirough  the  smallest 
orders  of  vessels,  and  preventing  the  fluids  iirom  stag- 
nating too  kmg  in  tbe  cellular  interstices  of  the  flediy 
parts. 

Sleep  is  the  great  restorer  of  strength ;  for,  during 
this  time,  the  nutritious  particles  appear  to  be  chiefly 
applied  to  repair  the  waste,  and  replace  those  that 
have  been  abnded  and  washed  off  by  the  labour  «nd 
exercise  of  the  day  }  but  too  much  indulgence  in  sle^ 
has  maar  inconveoienccs,  both  with  respect  to  body 
and  minil,  as  it  blmits  the  senses,  and  encenxmges  the 
fluids  to  stagnate  in  the  cellnlar  memhimne ;  whence  , 
corpulency,  ud  its  neoessarf  conseq^uences  languor  and 
weakness. 

Tbe  proper  time  for  sleep  is  the  night,  yAmxi  dariiness 
and  silence  naturally  bring  it  on :  sleep  in  the  daytime, 
from  noise  and  other  circumstances,  is  in  general  not  so 
sound  or  refreshing  \  and  to  some  people  is  re^Iy  distress- 
ful, as  creating  an  unusual  giddiness  and  languor,  espe- 
cially in  persons  addicted  to  literary  pursuits.  Customi^ 
however,  frequently  reudera  sleep  in  the  day  necessary; 
and  in  those  constitotions  where  it  is  found  to  give  real 
refreshment,  the  propensity  to  it  ought  to  be  indulged, 
particulariy  in  very  advanced  age. 

With  r«jard  to  the  general  regimen  of  diet,  it  has  al- 
ways been  held  as  a  role,  that  the  softer  and  milder  kinds 
of  aliment  are  most  pn^er  for  children  and  younger  suh- 
jects :  that  grown  persons  should  eat  what  is  more  snb- 
stontial ;  and  «ld  people  lessen  their  quantiw  of  sdid 
food,  and  increase  that  of  their  drink  both  of  the  diluent 
and  cordial  kind.  Fcnr  full  information  on  the  subject  of 
Diet  and  Begimen,  see  the  article  Biexetics  in  tbe 
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MEDICINE. 

Convulnve  tertian,  N*  133 

Corpuieney,  335 
Cottiven€$»j                         108,  393 

Coughj  105 

Gn^pcr,  324 

CroHp,  x8o 
D. 

DiABEiTS,  Gen.  62.  318 

Diarrroza,  Gen.  61.  311 

DrszcoEA,  Gen.  96.  363 

Dtsehteria,  Gen.  41.  254 

Dtsopia,  Gok  94.  361 

DitiKPSiA,  Gen.  45.  275 

Dtstkrhatishus,  Gcb.  125.  401 

Dtstmoca,  Gen.  56.  292 

Dtsoria,  Gen.  124.  399 

Baafness,  363 
MOityt  91 

DeUriumf  84 

mjiculty  of  dischar^ng  nrise,  399 

Digestion^  107 

depraved  275 
Diieovery  of  the  circid^ioB,  55 

Ziittates  from  accidents,  05 
from  passions  of  tte  mind,  66 

from  a^  and  sex,  63 

from  climate,  64 

in  the  muscular  pomr,  ^  87 

Dittuetion  of  diseases,  57 

i>i'uMKm  of  the  fnacdonSy  56 

DouUe  quartan,  156 

tertian,  ,  128 

Bnipsy,  339 

of  the  bnun,  258 

of  the  breast,  342 

of  the  abdomen, .  343 

oC  the  uterus,  344 

of  the  scrotum,  .  345 

Dumbnett,  380 

JIttplicated  qaattan,  .  154 

tertian^ ,  X20 

DyvuOmir,  358 

Gytcinaue,  378 

Dytentery,  254 

Dytorexiot  368 

i)y9wrflMti«iMiff,  491  „ 
E. 

Elephahtiasis,  Gen.  87^;.  .  352 

Enteritis,  Gen.  16.  195 

Enuresis,  Gen.  120.   .  390 

Efmidrosis,  Gen.  117...  387 

Epilepsia,  Gen.  53.  286 

Epiphora,  Gen.  118.  .  388 

Epistaxis,  Gen.  36.  235 

Erysipelas,  Gen.  26^ .  2x8 

EmpkysemOf    .  33^' 

£tiynricSf  .  3.3 

Empyetna,  187 

Epilepsy  y  286. 

Epitcheses,  392 

ErasistratuSf  3 1 

Eruptive  tertian,. ,  '34 

Erythema,  174  ; 

Exanthemata,  .  217 

Etfpanvs  penjpintiav--  ufi' 


Egating  mc  of  ^mm, 

Erambodu,  Ga.  89. 

^flifff  a^petito, 
iTe^rvf, 


depraved, 
Fever,  continued, 
leraittMt, 
iatermittsnt, 
scarlet, 
dnldhcd. 


i%Hralbn^ 
Fmrer  Merinag^ 


G. 


<UnRms,  Gen.  15. 
Gonorrhoea,  Gen.  i2X. . 

Galen, 
G<mt, 

&vffife  pfaysicisuss, 
Gretn  fickneas, 
Gutta  setena, 

H. 

HsHOPTTSis,  Gen.  37. 
Hjcuorrhois,  Gen.  38. 
Hepatitis,  Gen.  17. 
Htdhocele,  Gen.  81. 
Hyorocepralds,  Gen.  76. 
Htdrometra,  Gen.  80. 
Htrrophobia,  Gen.  64. 
HrDRORACBiTis,  Gen.  77. 
Htdrotborax,  Gen.  78. 
Hypochondriasis,  Gea,  46. 
Hysteria,  Gen.  63. 
Htsteritis,  Gen.  21. 
HeemorrkB^^^ 
Hearing, 

dejnmd, 
BearAitm, 
HecUe  fever, 
Hm^kna, 

ffervdrfnr^r  diseases, 
HerapMlut, 

Hippocrates, 
Hodpmg  cough, 
Mydrwxpkatic  vgo^iKXff 
I. 

Icterus,  Gen.  91. 
Ischuria,  Gen.  X23. 
Idiotiim, 
Iliac  passion, 
Impet^'nes, 
Incipient  phthisia. 
Incontinence  i£  uiin% 
Incubus, 

InfiamoitUum  of  the  bladd«v 
of  the  brain, 
o£  the  heart, 
of  the  intestinea, 
of  the  kidney, 
o£dwL  liver, 
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Jtffictmmation  of  tbe  hags, 

of  the  meiciiteiy, 
of  tlw  onmtmiii 
of  dw  peritonemn, 

of  the  spleen, 
of  the  stomacfa, 
of  the  utcius, 
htfiammatory  tertiao, 

SntermittenteSy 
IntumescentuTf 
Irregular  tertiaa, 

Jaundwe, 
JSnewA  phyncuns. 


J9X 


tSng^s  evil. 


K. 


IdEVRA,  Gen.  88. 
LncorrhaOf 
LieMtery, 
Localet, 

Xogfco/ discharge,  immoderate^ 
Mocked  fim, 

XoMof  Toice, 
X«er  Tenerea, 
Xmniare, 

M. 

BIania,  Gen.  67. 
BfoLAKCBOLiA,  Gen.  66. 
MekorrhagiAj  Gen.  ^g, 
BIiUARiA,  Gen.  31. 
MuTiTAS,  Gen.  ixi. 
Madmstf  melancholy, 

farious, 
Makgnant  «m  throat, 

Meiancholo  and  manitu 
Memory, 

MenteSy  immoderate  flow  0^ 
Methodical  sect, 
Minhixd  mxA^ 
Mohittty, 
Modem*, 

Mar^nd  thinness  of  the  hlood, 
thickness  of  the  blood. 


N. 

Nephritis,  Gen.  19. 
Nosi  ALGiA,  Gen.  106. 
Nymphomania,  Gmu  Z05. 

i^ettle  rash, 
Nervouif  consumption, 

feter, 
Nightmare, 
Niriet, 

O. 

Obstifatio,  Gen.  1 22. 
Odontalgia,  Geo.  23. 
CfeouODYMiA,  Gen.  68* 
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Ophthalmia,  Gen.  8.  N*"  1 74. 

06struet»4  persptraUon^  i  z  5 

OceasuMol  syncope,  274 
Oesophagus,  du^eroos  affection  of,  400 


Oribanus, 
Orii^M  of  diseases. 


P. 


Falpitatio,  Gen.  54. 
Faiiacusu,  Gctt.  97. 
Paealtsis,  Gen.  43. 
Parapronia,  Gen.  Z12. 
Pemphigus,  Gen.  34. 
Peritonitis,  Gen.  14. 
P&RTUS5I5,  Gen.  57. 
Pestjs,  Gen.  27. 
Phlogosis,  Gen.  7. 
Phrenitis,  Gen.  9. 
Physconia,  Gen.  82. 
Physohetra,  Gen.  7^ 
Pica,  Gen.  103. 
Pneumatosis,  Gen.  72. 
Pneumonia,  Gen.  xi. 
Polydipsia,  Gen.  102. 
Foltsarcia,  Gen.  71. 
pROFUSio,  Gen.  1 16. 
PsEuiMBLEPsis,  Gen.  95» 
Psellishus,  Gen.  113. 
Ptyalismus,  Gen.  1191.  • 
Pyrosis,  Gen.  58. 

Paipitatiou^ 

from  potfoa^ 
Parmc^am, 
Pamplegia, 
Paaiu, 

PvripMffumuua,  , 

PUegmttsitf 

Phiegsmmt, 

Phtkitu, 

Piits, 

exteraal, 

from  a  proeidaitui  uiy 

running, 

Uind, 

Plethora, 

Plica  pqt<mic»,  , 

Pleuritu, 

Podagra, 

Potsoax,  . 

Praxagorae, 

Preduponmt  eann^ 

Prosmiato^wmi 

Puerperal  fever, 

PtiAnofMiry  eonsmnptios,  . 

Pulsation  of  tho  uterif^ 

Putrid  fever, 

PAtrid  sore  throat, 

Pyrmiatj 

QUARTANA,  Gen.  2. 

QuoTisiAMA,  Geo*  3> 
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tl^ialitiet  of  the  animal  sdids,- 
Qtwrtofl  with  symptoms  of  other 

eases, 
com^icated  with  otfier 

eases, 

Q,ttottdiani  genuine, 

partial, 

r«nitting, 
QuofuUma  deceptiva, 
R. 

Rachitis,  Gen.  83. 

Raphania,  Gen.  C2. 

Rheuhatishus,  Gen.  22. 

Rubeola,  Gen.  30. 

Regular  gout. 

Remittent  tertian. 

Remitting  qnartan, 

Re^iiratian, 

Retrocedent  gout, 

Rheumatism  in  the  hnos, 

in  the  hip-joiot, 
in  the  thorax, 

Rhazes, 
Rickets, 

Rules  for  pteacrring  health, 
for .  nktndinarians, 
S. 

Sattriaks,  Gin*  X04. 
Scarlatina,  Gen.  32. 
Scorbutus,  Gen.  86..- 
ScROPHDLA,  Gen.  84. 
SzpiiTLis,  Gen.  85. 
Splenitis,  Gen.  18. 
Strabismus,  Gen.  X14. 
Syncope,  Gen.  44. 
Stnocra,  Gen.  4. 
Stnochus,  Gen.  6* 
iSt  Anthony's  6xe, 
St  Fitus*s  dance. 
Sanguineous  apoplexy, 
SaUvatiomf 
Sbiatiea, 
Sewrhtu, 
Scurvy, 
Sea  scurvy. 

Semen,  difficult  emission  of, 
Semi-tertianf 

Serapwn, 
Sertws  apoplexy, 
fght. 
Skip, 

iSfinTiy  tertian, 
i^naupoie, 

distinct, 

craiflueot, 

inoculated, 

Smell, 

Smelling,  depntTcd,  . 

Sheering, 

Soranus^ 

Spasm, 

&Msmi, 

t^ommtt;  colic, 

tertiaDr  . 
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$ptm  bifida,  ^  34* 

SpitUng  of  blood,  236 

Spuriou*  teriiaxif  127 

Stone  in  the  l^idder«  400 

Strta^iuty,  119 
Sltate  of  medicine  in  the  Z5thand  i6tb 

centuries,  50 
in  the  17th  and  z8th  centuries,  54 

Sa^presnon  of  menses,  40a 

of  urine,  ^  1x7,394 

Stivofu^  sickness,  51 

i%fnpfofM  of  disease,  58 


T. 

Tabes,  Gen.  69. 
Tertiana,  Gen.  i. 
Tetahus,  Gen.  48. 
Trichoma,  Gen.  90. 
TaiSHOs,  Gen.  49. 
Ttkfanites,  Gen.  73. 
Ttphds,  Gen.  5. 

Tastily,  delved. 
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Tertian  complicated  with  other  dis 

orders,  N°  136 

varied  £rom  its  raigin,  137 

TAemison,  37 

TAestahu,  38 

Thrush,  233 

Toothach,  210 

Torpor,  90 

Tremor,  270 

Triple  quartan,  157 

Triplicated  qnactan,  x  55 

Tr^  tertian,  130 

Trttaephfa  .Ajnericana,  148 

apodea,  144 

carotica,  145 

deceptiva,  147 

elodes,  I43 

leipyria,  146 
syncopalis,             ^  139 

typfaodes,  142 

vzatialarieniifi  Z41 
U. 

Urticaria,  Gen.  33.  231 

Urimuy  calcnii,  X2X 
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Variccixa,  Gen.  29.  N°  226 

Variola,  Gen.  28.  aaa 

Vaeeine  inoculation,  324 

Varioiodes,  228 

Venereal  disease,  350 

Vertigo,      .  8s 

Vesanitr,  325 

Vigour,  89 

Vis  medicatriz  Datane,  67 

Vision,  de^Ted,  361 

VitiU  solids,  73 
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Want  of  appetite,  375 

of  thirst,  376 

Wasting  of  the  bodj,  332 

IFoffr  brash,  300 

in  the  bead,  340 
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Worms,  407 
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Uediiub     MEDICIS,' Cosuo  DE,  was  bom  in  the  year  1389, 


and  was  in  the  prime  of  life,  at  the  death  of  his  father 
Giovanni.  His  conduct  was  distineoished  for  urbani^ 
and  kindness  to  the  superior  ranks  of  his  fellow-citizens, 
and  by  a  constant  attention  to  the  wants  of  the  lower 
'  class,  whom  his  munificence  abundantly  relieved.  His 
prudence  and  moderation,  however,  could  not  repress  the 
ambitions  designs  of  the  rival  families,  the  Florentines 
and  Medici ;  for  in  14331  Rinaldo  de  Albizi,  at  the 
head  of  a  formidable  party,  carried  the  appointment  of 
the  m^^stracy.  On  returning  from  his  conntiy  seat  he 
was  seized  upon  by  his  adversaries,  and  committed  to 
prison.  The  conspirators  not  a^^reetng  as  to  the  propn 
method  of  dispatching  their  prisoner,  one  Feruzu  re- 
commended poison,  which  was  heard  by  Cosmo,  who 
refused  to  take  any  otber  sustenance  than  a  small  por- 
tion of  bread.  In  this  diurnal  situation  he  remained 
four  days,  shut  up  from  all  his  kindred  and  friends, 
-where  he  soon  expected  to  be  numbered  with  the  dead. 
But  the  man  employed  to  take  him  off,  unexpectedly 
proved  his  friend.  Malavolta,  the  keeper  of  the  prison, 
idented,  and  decbuod  that  he  h4d  no.  just  reason  to  be 
^  alarmed,  as  he  hentated  not  to  eat  of  every  thing  that 
'was  bronglA  him. 

His  brother  Lmrenzo,  and  his  cousin  Averardo, 
Tailed  a  considerable  body  of  men  in  Romagna  and 
-odrtr  districts ;  and  being  joined  by  the  commander  ^ 
the  xepubUeu  forces,  they  marched  to  Florence  to  re- 
lieve him.  A  decree  was  obtained  from  the  magi- 
stracy, by  which  he  Was  banished  to  Padua  for  ten 
'years,  his  brother  to  Venice  {or  five,  and  several  of 
their  relations  shared  a  similar  fate.  Padua  was  in  the 
dominions  of  Venice,  and  he  received  a  deputation 
from  the  senate  before  he  reached  it,  promising  him 
^thdr  ftotectiflta  and  assistance  in  whatever  he  abodd  <le- 
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sire.  He  rathw  experienced  the  treatment  of  a  prince  Mcdicu. 
than  of  an  exile,  as  they  entertained  the  highest  expecta- ""  1  ' 
tions  from  his  great  commercial  knowledge.  From 
this  period  his  life  may  be  considered  as  one  continued 
scene  of  nninterrupted  prosperity,  and  his  fiunily  re- 
ceived edueatton  equal  jo  that  of  the  greatest  poten- 
tates. In  his  public  and  private  charities  he  was  almost 
unbounded,  and  perhaps  possessed  more  wealth  than 
any  single  individual  in  Europe  at  that  period.  In  his 
promotion  of  science  and  encouragement  of  learned  men 
he  was  truly  exemplary,  imd  from  this  source  bs  acquir- 
ed Uie  greatest  himonr  and  esteem. 

His  Ibstering  hand  protected  the  arts  as  well  as  the 
BfuuGei ;  and  arclutecture,  sculpture,  and  painting,  all 
flourished  under  his  powerful  protectim.  The  coun- 
tenance he  showed  to  these  arts  was  not  such  as  their 
professors  generally  receive  from  the  great ;  for  the 
sums  of  money  which  he  expended  on  pictures,  statues, 
and  public  buildings,  appear  almost  incredible.  When 
he  approached  the  period  of  his  mortal  existence,  his 
faculties  were  still  unimpaired  ;  and  20  days  before  he 
died,  he  requested  Ficino  to  translate  from  the  Greek  . 
the  treatise  of  Xenocrates  on  death.  He  died  on  the 
^st  of  August  1464,  at  the  age  of  75,  and  gave  strict 
injunctions,  that  his  funeral  diould  be  conducted  with 
as  much  privacy  as  possible.  By  public  decree  be  was 
honoured  with  the  title  of  Pater  Patrue,  an  a^ieUation 
which  was  inscribed  on  his  tomb,  and  was  declared  by 
competent  judges,  to  be  founded  in  real  merit. 

Medici,.  Zorvffso  d!cr,  stiled,  with  great  propriety, 
the  Magnificent,  was  the  grandson  of  Cosmo,  and  about 
16  years  of  age  at  his  decease.  In  1469  his  father  died, 
and  he  succeeded  to  his  authority  as  if  it  had  constitut- 
ed a  part  of  hiy  fortune.  In  the  year  1474,  Ijorenzo 
ittcuocd  the  displeasure  of  the  pope  for  the  t^positign 

he 
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he  inline  to  some  of  his  encroednnents  on  the  petty 
princes  of  Italy,  and  for  tbjs  reason  be  deprived  him 
of  the  office  of  treasurer  of  the  Roman  see,  which  be 
conferred  on  one  Pazzi,  connected  with, a  Florentine 
&mily,  the  interest  of  ivhich  be  thus  secured,  and  in- 
tended to  sacrifice  Lorenzo  and  Juliano  to  his  private 
revenge.  Ilieir  assassination  was  fixed  for  Sunday, 
April  26.  1478,  nnd  the  cathedral  was  the  place  m 
which  s  monster  of  an  archbishop  had  resolved  to  mur^ 
der  Ukid  by  the  iosti^tion  of  the  poiw.  When  the 
people  saw  one  of  their  faToarites  (Joliano)  expiring, 
and  the  other  (Lorenzo)  covered  with  blood,  their  rage 
was  not  to  be  expressed  in  language.  The  interference 
of  the  magistrates  was  finally  victorionii,  who  bad  the 
couraj^  and  virtue  to  hang  the  archbishop  from  one  of 
the  windows,  arrayed  in  his  pontifical  robes,  which 
made  Florence  resound  with  the  acclamation — Medici, 
Medici !  down  with  their  enemies  ! 

Lorenzo  was  detivered  from  that  part  of  the  cathe- 
dral to  which  be  had  fled  for  refuge,  and  was  triam- 
phantly  carried  home,  where  his  wounds  were  attended 
to  by  men  of  ability.  His  firiends  in  the  mean  time 
pursoed  the  eoos^rators,  and  spared  none  who  happen- 
ed to  &n  in  their  way.  In  a  fimif  the  generality  of 
them  were  either  hanged  or  deca^tated,  and  very  few 
bad  the  good  fivtone  to  escape  their  uncommon  vigiL- 
ance.  Much  to  the  honour  of  Lorenzo,  he  exerted  all 
his  infloence  to  prevent  the  indiscriminate  massacre  of 
bis  cmel  enemies,  and  restrain  the  jost  indignation  of 
the  people,  begging  that  they  would  trust  the  magi- 
strates with  the  punishment  of  the  guilty  }  and  the  re- 
in which  he  was  held  had  the  most  astonidiing 
in  reatrainiog  the  vengeance  of  popular  indigni^ 
tion. 

No  sooner  had  hostilities  ceased  between-  Pope  Scxtus 
and  the  Florentine  rcpuUic,  than  Lorenzo  began  to 
derelope  plans  for  aeenring  the  internal  peace  and  trail' 
quilli^  Itmiff  by  which  the  hi^est  honour  has  been 
confmed  on  bis  political  life.  But  the  lifis  of  this  great 
man  was  again  brouriit  into  imminent  dan^r  by  the 
intrigues  of  Cardinal'niario,  and  some  Florentme  exiles, 
who  determined  to  assassinate  him  in  the  church  of  the 
Carmeli,  on  the  festival  of  the  Ascension  1481;  but' 
the  plot  was  happily  discovered,  the  conspirators  were 
executed,  and  after  this  Lorenzo  very  seldom  went 
abroad  witbont  being  sumranded  by  a  number  of  firiends 
in  whom  he  could  securely  confide. 

Mlien  we  attentively  examine  the  character  of  Lo- 
renzo, it  will  not  perhaps  appear  astonishing,  that  Italy, 
Christendom,  and  even  tbe  Mahometans  tbemselvesi, 
conferred  upon  bim  the  most  flattering  i^vobation. 
Evoi  ^oce  Mirandolft  chose  Florence  as  die  ]dace  of 
his  rendence  entirely  npon  his  account,  and  there  en£- 
«d  his  mortal  career.  To  a  most  engaging  person  Lo- 
renzo added  almost  every  other  accomplishment.  He 
was  the  favourite  of  tbe  ladies,  the  envy  of  his  own  sex, 
and  the  admiration  of  all.  He  was  dedared  to  be  un- 
rivalled in  chivalry,  and  one  of  the  most  eminent  ora- 
tors-that  tbe  world  in  any  age  has  {n*edaced.  Accord- 
ing to  tbe  opinion  of  his  contemporaries,  be  was  even 
superior  to  Julius  Caesar  himself,  except  as  a  general, 
yet  he  would  also  have  proved  a  most  consummate  com- 
mander bad  not  peace  been  always  the  darling  of  his 
soqI.  We  lecoUect  a  memorable  passi^  in  t&t  Bam- 
Uer,  wfaidi  nay  hen  be  appoutely.  introduced..  A 
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great  man  condescending  to  do  little  things,  is  Uke  tfae  MedJcu. 
sun  in  hu  western  decimation ;  be  remits  his  splendor, '  v  ■  ^' 
hut  retains  bis  magnitude,  and  pleases  more  though  be 
dazzles  less.  To  such  little  things  did  Ix>renzo  fre- 
quent It  submit,  often  seeking  pleasure  in  hia  nursery, 
and  spending  hours  there  in  ail  the  firivolous  pranks  of 
childish  diversion.  Hie  gravity  of  his  life,  if  contrast- 
ed with  its  ^vitv,  muiit  make  him  appear  as  a  compo- 
sition of  two  diffiiyrent  persons,  incompatible,  and,  as  it 
were,  impossible  to  be  joined  the  mo  with  ttie  other. 

Such  were  tbe  love  and  veneration  of  the  citizens 
for  Lorenzo,  that  tbe  physician  who  attended  him  on 
his  deathbed,  terrified  to  return  to  Florence,  left  the 
house  in  a  stote  of  distraction,  and  plunged  himself  into 
a  well.  When  Ferdinand  king  of  Naples  was  inform- 
ed of  his  death,  he  cried  out,  "  This  roan  has  lived 
long  enough  for  his  own  glory,  but  too  short  a  time  for 
Italy."  He  died  on  the  8tb  of  April  1492,  amidst  a 
number  of  his  weeping  friends,  who  appeared  dee;^ 
conseious  of  such  an  irreparable  loss. 

Medicis,  JoAfs  dCf  OD  account  ^  his  bravery  and 
knowledge  in  military  affiurs,  was  sarwuned  the  Ittvu^ 
cihie.  He  was  the  son  of  John,  otherwise  called  JImtt- 
daiity  de  Medicis.  His  only  son  Cosmo  I.  styled  the 
Greatf  was  chosen  duke  of  Florence  after  Uie  murder- 
of  Alexander  de  Medicis,  A.  B.  15^7.  He  first  car^ 
ried  arms  under  Laurence  de  Medicis  aniost  the  duke 
ofUrbino,  afterwards  under  Pope  Leo  A.  Upon  the- 
death  of  Leo,  be  entered  into  the  service  of  Francis  I. 
which  he  quitted  to  foUoW  the  fortune  of  Francis  Sfiv- 
za  duke  of  Milan.  When  Francis  I.  formed  an  alliance 
with  the  pope  knd  the  Venetians  against  tbe  emperor,, 
be  returned-  to-  bis  service.  He  was  wounded  in  the 
knee  at  Govemola,  a  small  town  in  tbe  Msntuan  ter- 
ritory, by  a  musket  ball ;  and  being  carried  to  Mantua, 
be  died  ue  aptb  of  November  1536,  aged  28.  Bran- 
tome  rdates,  that  when  hia  leg  was  te  &  cot  off,-aiid 
when  he  was  informed. that  he  needed  some  person  to 
suppcwt  him,  "  Koceed  withoatfear  (said  he),  I  need 
nobody  !!*  and  he  held  die  candle  himself  during  tbe 
operation.  This  anecdote  is  also  mentioned  by  Varchi. 
John  de  Medicis  was  above  tbe  middle  stoture,  strong, 
and  nervous.  His  aoldieis,  to  tx^oKSB  their  affection  for 
him  and  their  concern  for  his  loss,  assumed  a  mourning 
dress  and  standards,  wbich  gave  tbe  name  of  the  black 
band  to  the  Tuscan  troops  whom  be  commanded. 

Medicis,  Laurence  <a  Laurenein  de^  was  descended 
from  a  brother  of  Cosmo  the  Great,  and  affected  tbe 
name  of  popttlar.  In  1537,  he  killed  Alexander  de 
Medicis,  whom  Charles  V.  had  made  duke  of  Florence, 
and  iriw  was  believed  to  be  the  natural  sm  of ' 
Lanrenee  de  Medicis  duke  of  Urbino.  He  was  jea- 
lous-of  AlezanderV  power,  and  disguised  this  jealousy 
under  tbe  specious  pretext  of  low  to  his  country.  He 
loved  men  learning,  and  cultivated  literature.  His 
works  are,  i.  Lamentt,  Modena,  lamo.  2,  Acidom 
Commedia,  Florence  1S9S*  I  Sim.  He  died  without 
issue. 

Medicis,  HypoUtus  de,  nsimral  son  of  Julian  de 
Medicis  and  a  lady,  of- Urbino,  was  early  remarkable 
for  the  brilliancy,  or  bis  wit  and  the  graces  of  bis  pee- 
son.  P<^  Clement  VII.  his  coOsin,  made  him  car- 
dinal in  1529,  and  sent  him  as  legate  into  Germany 
to  the  court  of  Charles  V.  When  that  prince  went 
into  Italy,  Medicis,  yielding  to.hi*  warlikr  dispoutioa, , 
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Wedicii.  iipp«aTe<l  >Q  the  ^rew  of  an  officer,  maA  adnuwed  be- 
y.m.^m  ■■'fore  the  emperor,  followed  bjr  Bereral  revpectable  gen^ 
tlemen  of  the  court,  Charles,  naturatlr  suBpidouB,  and 
afraid  that  the  legate  intended  to  do  bial 'some  ill 
offices  with  the  pope,  sent  after  him  and  caused  liim 
to  be  apprehended.  But  when  he  nnderstood  that  it 
yras  a  mere  sally  of  hamour  in  the  j^oung  eardiiiol,  he 
set  him  at  liberty  in  a  fiew  days.  The  character  which 
Medicis  obtained  by  the  bappy  success  of  this  ap- 
pointment was  of  essential  service  to  him.  He  was 
considered  as  one  of  the  Supports  of  the  Holy  See } 
and  a  litde  before  Cleineat*fi  death,  when  the  corsair 
Barbarossa  made  a  dedcent  into  Italy  to  the  great 
terror  of  Rome,  wtm^  -  was  only  defended  by  200  id! 
tiie  pope^B  guards,  Medicis  was  de^atofaed  to  protect 
die  coasts  from  the  fury  of  the  barbarians.  On  lus 
airival  at  the  -place  of  destination,  he  was  fwtuiMCe 
enough  to  find  that  Barbarossa  had  withdrawn  him- 
self  at  that  critical  moment  j  which  allowed  bim  to 
claim  the  honour  of  the  retreat  without  exposing  his 
peieon  '  or  his  amy.  When  he  returned  to  Home,  he 
was  of  great  service  in  the  election  of  Paul  111.  who 
'  nevertheless  refused  to  make  hitn  legate  to  Anconoj 
dieugh  that  office  had  been  promised  to  him  io  the 
conclave.  Enraged  also  that  the  pope  had  bestowed 
the  principality  of  Florence  on  Alexander  de  Medicis, 
■nppoied  to  be  die  natural  sota  of  Laurence  dnlte  of 
Vrhino,  be  was  prompted  by  his  ambition  to  believe 
tfaat  he  mi^  aoceeed  to  that  dunttjr  by  the  destrue* 
tion  of  Alocander.  He  entered  into  a  conspiracy 
mguDst  bim,  and  detennined  to  cany  him  off  by  a 
mine  }  but  the  plot  was  discovered  before  be  had  ac- 
comj^hed  his  purpose.  Octavisn  Zsngst  one  of  his 
guards,  was  atrested  as  Ihs  chief  aficom^ice.  Hy- 
^Utus  'de  Medicis,  apprehfuiive  Car  his  own  safebjr, 
retired  to  a  f»stle  near  'L'ivoli.  On  his  road  to  Naples, 
he  fell  sick  at  Itri  iii  the  tenfitory  of  Fondi,  and  died 
-August  13.  1535,  in  bis  24th  year,  not  without  sus]»>- 
cion  of  hMng  poisoned.  His  house  was  an  asylum  tor 
the  unfortunate,  and  frequently  for  those  who  Were 
•guilty  of  tlie  bladiest  crimes^  It  was  open  to  men  of 
all  nations ;  nnd  be  was  frequently  addressed  in  twenty 
d^rent  luignagWi  He  had  a  natural  son  named  At- 
druhiU  dg  lU^ds,  who  was  a  kni|^t  of  Malta.  This 
■necdete  jKWes  that  bis  manners  were  mure  military 
than  ecclesiastic.  He  wore  a  sword,  and  never  put  on 
the  habit  of  cardinal  except  on  occasions  of  public  cere- 
mony. He  was  whoUy  devoted  to  the  theatre,  kunt- 
ing,  and  jieetry. 

MEDicn,  AUxander  lAr,  first  duke  of  Florence  in 
1530,  was  natural  stm  of  Laurence  de  Medicis,  sur- 
named  the  Younger^  and  nephew  of  Pope  Qemoit  VIL 
He  owed  his  «levatioH  to  the  intrigues  of  liis  uncle 
and  to  the  aims  of  Charles  V.  Hits  prince  having 
made  himself  mastw  of  TloieBGe  after  an  ebBtinate 
wege,  conferfed  the  soverei^ty  of  tbia  city  on  Alez- 
•owc^  and  aftwwavds  gave  hun  in  maxriagc  Mazgmrrt 
of  Austria  his  natural  dan^ter.  According  to  the 
terms  of  capitulation  granted  to  the  Florentines,  the 
new  duke  was  to  be  only  hereditary  doge,  and  bis 
authority  was  tempered  by  councils  -,  which  le^  them 
at  least  a  shadow  of  their  ancient  liberty.  But  Alex- 
-tmder,  who  felt  himself  supported  by  the  emperor  and 
~  the  p^e,  vu  no  somer  in  poBSessioB  of  his  new  dig- 
•mtf,  tbu  he  bc^an  to  gncmjike  a  tj^nat;  bang 
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guided  by  00  law  but  Ma  own  cifrioe,  indulipaif  Uie  Matm 
moBt  bruial  passions,  and  making  ti^t  of  dishonour-  Mediei 
ing  families,  and  of  violating  eve^  the  asylum  of  the^^-^f" 
cioisiers  to  gratify  his  lust.  Amuiig  tlie  coulidanta  of 
his  debauchery  "was  a  relation  of  his  own,  Laureoce 
de  Medicis.  Thi>  young  man,  who  was  ouiy  22  yesiv 
of  age,  at  the  instigation  of  Philip  Strozzi,  a  zeitloue 
republican,  conceived  tlie  deaign  of  assaasinating  Alex- 
ander, and  thurcby  of  delivering  his  couniry  from  oj^ 
preswen.  From  the  moment  when  be  fintt  became  at- 
tached to  him,  be  tried  to  gain  his  cou&dence,  for  no 
other  reaton  but  that  he  micht  the  better  have  k  in 
bis  power  to  take  away  his  lire.  A  cwuidecable  time 
elapsed  before  he  found  such  an  o^ortunity  as  he  de- 
aired.  At  Liigth,  under  {weteuce  of  procuring  the  ~ 
duke  a  t^te  A  t^te  with  a  lady  of  whcou  lie  was  deeply 
enamoured,  he  brought  him  alone  and  uoaLteiided  into 
his  chamber,  and  put  bim  under  his  bed.  He  went 
out,  uuder  pretence  of  introducing  tbe  object  of  his 
pasaion  j  and  returned  along  with  an  assassio  by  profes- 
sioD,  to  whom  alone  he  had  entrusted  his  design,  only 
to  stab  himi  This  cruel  scene  happened  00  the  nigb; 
betwixt  the  5U1  and  6th  of  January  1 537.  Alexander 
Was  only  26  years  ef  agcu  The  FloieittiDea  derived  no 
advantage  from  this  crime  vi  Laurenoe,  fat  tbey  &iled 
in  their  attempt  to  recover  their  liberty.  Tbe  party  cf 
the  Biedicis  prevailedl,  and  Alexander  wu  mcceeded 
by  CoHuo ;  whose  govemmaut,  k  must  be  confessed. 
Was  as  just  and  moderate,  u  that  of  bis  predeoeSM 
bad  been  violent  and  tyrannical.  Laurence  de  Me 
^cis  fled  to  Venice,  to  some  of  the  leaders  of  the 
malecontents  at  Florence,  vriio  had  taken  refi^  there ; 
but  not  thinking  himsdf  in  sufficient  security,  he 
went  to  Constantinople,  whence  he  returned  some 
time  aiUr  to  Venice.  He  was  there  assassinated  in 
1547,  ten  years  after  the  duke's  morder,  by  two  soldieia, 
«oe  of  whom  had  fwmerly  been  in  Alexander's  guwds: 
And  these  soldiers  were  generoas  eaoogh  to  refiise  m 
considerable  sum  of  money,  which  was  the  frice  pot 
upon  his  head. 

MxDiciB,  Cosmo  de,  g5*nd  Tuscany,  joined 

Claries  V.  against  the  French,  after  irfiag  in  vain 
to  contione  neutral*  A»  a  remird  fw  bis  eervicea,  the 
emperar  added  te  tbe  duchy  of  Tuscany  Pionbino,  the 
isle  of  Elba,  and  other  states.  Ceemo  aoen  after  re- 
ceived from  Pope  Pius  [V.  the  title  of  grand  t/uAe, 
and  had  it  not  been  opposed  by  all  tbe  princes  of  Italy, 
this  ponti^  who  was  entkely  devoted  to  Cosmo,  be- 
cause he  faaid  thought  proper  to  acknowledge  bim  to  be 
of  bis  bouse,  would  have  conferred  on  him  tbe  title  of 
king.  IVre  never  was  a  more  sealoas  patxon  of  leant- 
ing.  Ambitious  of  imitating  the  second  Csesar,  he  like 
him,  was  fend  of  learned  men,  kopt  them  near  his 
person,  and  fimnded  fer  them  the  uaiver^y  of  Pisa. 
He  died  in  1574,  «t  the  age  of  55,  aftier  ffovunias 
widi  equal  urisdom  and  glory.  In  £562  be  inatitutad 
the  ndHtary  order  of  St  St^ben.  His  sen,  Francii 
Mary  1^  died  in  1587,  was  the  fiMber  f£  Marftt 
Medicis,  the  wife  of  Henry  the  Great  nod  efFerdinaML 
who  died  in  1608. 

MEDIETAS  LXMGUA,  in  Zovr,  signifies  a  jaiy,  or 
ii^uest  impanelled,  of  which  tbe  one  half  are  natives 
of  this  land  and  the  oUier  fereigneva.  This  jury  if 
•ever  need  except  iriwre  one  of  Ibe  parties  in  a  plM  is 
a  Btnngilr  anil  tbo  «Acff  »  dfloixfln.  2d  petit  treason, 
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edieUs  mnrder,  and  felony,  foreignen  arc  alWweJ  tlits  priv't- 
j[  legt ;  but  not  in  higb  trenaon,  becanse  an  atten  in  that 
^**' .  «ase  shall-  be  tried  acoopdiag  to  tbe  rules  of  the  oom- 
nion  law,  and  not  by  a  mJdieUu  UTtgaa:  A  ^nd 
jurr  ongbt  not  in  any  case  to  be  of  a  medutat  Hrtgu^e  ; 
and  the  person  that  woold  have  tbe  adtantage  of  a 
trial  in  this  irof,  t»  to  pray  tbe  same,  olberwise  it  will 
not  be  permitted  oa  a  tdMllenge  of  the  jorara. 

MEDIMNUS,  in  tirraan  anti^ty,  h  meaMufe  of 
canciw.   See  Measdre. 

MEDINA  TALHARl,  a  Skuhhu  of  Anbia 

Petraea,  bttmeti  Arabia  Dewrta  and  AnAia  ^  Hap- 
yy  \  celebrated  for  bein|f-  the  bnriaU^tCe  of  Mah*- 
net.  It  stuidB  nt  a  day  V  jobmey  fvokn  tiie  poit  iof 
lambo.  It  19  «f  moderate  «!<»,  ■(UvmiMfed  by  wret^ 
ed  walls,  and  titttated  in  the  midatof  ii  sindy  plain.  It 
belong  to  the  sehcrif  of  Mecca,  although  it  bad  of 
late  times  a  particular  sovereign  of  the  family  of  Da- 
cii  Barkad.  At  present  the  gDvcrametit  'is  confided 
by  the  seherif  to  a  viur,  who  must  be  taken  fcom  the 
&nily  of  the  Sovereign;'  Before  Mahenk-t,  this  city 
was  called  lathrebi  but  it  got  the  name -of  Mediaei 
en  Neibt\  « 'the  City  of  tbe  Prepliet,**  ftftcr  Malm- 
inet,  being  Ariten  from  Meccft  by  ifae  KoreisehiteS, 
bad  taken  reAige  there,  and  paniftd- jD-it  the  rest  of 
las  day*.  Hie  tnmb  of  Mdwmnt  «t  Medma  is  re- 
lented by  Mnssslttam^  hut  they  are  under  no  oU}- 
gatioo  to  visit  it  for  the  purposes  6f  devotion.  The 
canvam  of  Syria  an4  Etfypt  slonc^  which  on  their 
return  from  Inecca  pnss  'near 'Medina,  go  w  ^tle  oirt 
t>f  ttveir'vtay  to  see  the  tomb^  Tt  Rtands  in  «  comer 
<^  the  great  sqmm,  whereas  the  Kaba  is  situated  in 
tlie  middle  of  that  at  Mcccu.  That  the  people  may 
not  perform  seme  superstitioos  wenbip  to  the  relics  of 
the  prophet,  they  are  prevented  from  approaching  the 
tomb  got*!^  thrtmgh  which  they  may  look  at  it. 
It  consists  of  a  piece  of  plait».  imuMm  work  in  tlie  ^rm 
of  «  chest,  without  any  other  monument.  The  toMb 
u  plkcvd  between  two  others,  where  Ok  aahe»  nf  the 
two  Ant  cid^iphs  repose.  Alfhongh  it  is  not  mere  magt- 
nfieent  than '  the  tonbt  of  tile  ^«ater  part  of  the 
fimnders  of  mosqacs,  the  bflildin^  that  coven  it  is  de- 
corated with  a  ineee  of  green  silk  stuff  embreidtned 
with  gold,  which  tbe  paeha  of  Damascns  renews  ev^ry 
-seven  yAM9.'  It  is  g«arde<l  hf  4oeunach8,  who  watch 
the  treasure  said  to  be'deposited  there'.  It  is  wated  ill 
a  jUkm  abounding  with  palm  trees,  in  £.  Long.  57.-io. 
N.  Lat.  25.   See  (H^Hory  ojy  Arabia. 

Mt»iHA  Ceiiy  an  ancient  town  of  Spain,  ia  Old 
Castile,  and  ea^tal  of  a  oonsiderable  duoby  of  ihe'atme 
anne ;  seated  near  the  river  Xalen,  in-^.  Long.  a.  9. 
N.  Lat.  41.  15.  ■ 

MgDiiTA  dt^'TiuTe*^  a  very  ancient  towa  ef  Spain^ 
i»  Estremadun,  widi  an  dd  caslle;-  aiid  the  title  of  A 
diiehy.  It  is  seated  on  the  cenfiaes  irf  Andakwia^  M 
the  not  of  a  monntaln  near  Badajoz. 

MsDiJfA-det-CampOf  a  large,  rich,  and  ancient  town 
of  Spain,  in  kingdom  of  Lieon.  The  gieat  sqoare 
is  very  fine,  and  adorned  with  a  superb  fonntaia.  Tt 
is  a  trading  place,  enjoys  great  pivi^ges,  and  is  seated 
in  a  countiT  abonnding  with  oora  aad  mae.  W.  Leng^ 
4.  20.  N.  Lat.  41.  22. 

MsD/ifJ-det-rio-SeeeOj  an  amaent  and  rich  town  of 
Spain,  tn  the  kingdom  of  Leon,  with  the  title  of  a 
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ducky :  seated  on  a  plait),  romarkablA  for  its  fine  pu-  Urdisa 
turra.    E.  Long.  4.  33.  K.  Lat.  42^  8.  || 

MEDINA,  Sir  Jorh,  an  eminent  painter,  was  son  UcdnU- 
of  Medina  de  I'Astnrias,  a  Spanish  captain,  who  set- .  . 
tied  at  Brassels,  where  the  son  was  bom  in  1660.  He 
was  instructed  in  paintmg  by  Du  Chatel under  whose 
direction  he  made  great  progress  ;  and  applying  himself 
to  tbe  study  of  Raben^  made  that  eminent  master  bis 
principal  niodel.  He  painted  both  histwy  and  por- 
trait ;  and  was  held  in  extmordinary  esteem  by  most  of 
tbe  prinoes  of  Germany,  iriw  distinguished  his  merit  by 
•aveeal  maika  of  konoar.  He  married  young,  and 
casM  lata  Eogtaod  in  i€96,  where  he  drew  portraits 
atvtfat  ymn  with  great  ivpotatioa ;  as  he  painted 
-tbosa  snhjects  whk  remarkable  freedom  of  touch,  a  de- 
licate maMgenteat  of  tints,  and  strong  resemblance  of 
the  peraons.  l^e  eari  of  Levcn  encoiiraged  him  to  go 
to  Scotland,  and  procured  him  a  subaciiption  of  5C0I. 
worth  of  ^business.  He  went,  carr^in^  a  lai^e  numlier 
«f  bodies  and  |>ostures,  to  wbif4>  be  painted  beads.  He 
|)etuTn«d  to  England  for  a  riiort  time  j  but  went  back 
ta  ScotlatKl,  -  whore  he  died,  and  was  buried  in  the 
cburcbywd  ef  the  Crayfriars  at  Edinburgh,  in  1711, 
aiffti  52.  He  painced  most  of  the  Scotch  nobility. 
Two  small  history  piecea,  and  tbe  portraits  of  the  pro- 
ftasan,  m  th^  Sai^eona  HaH  at  Edlnbui^,  were  bIsmi 
'paiilted  by  faira.  At  Wcntwnth  outle  n  a  large  piece 
eaataifling  the  fiftt  dnkti  of  ArjifyU  and  lus  eons,  tliv 
two  late  dukes  Jolm  and  Afclulwld,  in  Itoman  habits  -j 
the  style  Italian,  and  superior  to  most  tncKlern  pei-form- 
evs.  The  dnke  of  Gitfdon  presented  Sir  John  Medina^s 
bead  to  tbe  great  dnke  ef  IVscany  for  his  collection  of 
portmits  done  by  the  painters  themselves  ;  the  duke  of 
Gordon  too  was  drawn  by  him,  with  his  son  the  mar- 
quis of  Hnntly  and  his  dnoghter  Lady  Jane,  in  one 
piece.  Medina  was  kilighted  by  tbe  duke  of  Queens- 
berry,  lord  high  commissioner }  and  was  tbe  last  kniglit 
made  in  Scotland  before  the  uivioa.  The  prints  in  the 
«bta\'fr  edition  of  Milton  were  designed  by  him:  and 
lie  composed  atMther  set  for  Ovid*b  Metanwiphoaea, 
but  they  wen  never  engraved* 

MKDINE,  an  Egyp^an  pieda  af  money  of  inn 
silvered  over,  and  about  the  size  of  a  silver  threepence. 

MEDIOLANUM,  an  ancient  cit^r,  tbe  capital  of 
the  Insubresf  boill  by  the  Gauls  on  their  settlement  ib 
■that  part  of  Italy  ;  a  munt'eipium^  and  a  place  of  great 
strength  j  and  a  seat  of  (he  liberal  arts  ;  whence  it  had 
name  of  Nov^  Atkena.  Now  Milarif  capital  of 
the  Milanese,  situated  en  the  rivers  Olana  and  Lombro. 
E.  Loog.  9.  30.  N.  Lat.  45.  25. 

MMnim.diiVM  Atdenorum,  in  Ancient  Geography^  a 
town  of  Galliai  Cehica,  which  afterwards  took  the  name 
«f  tbe  '  JRbartvkum  Civita*  (Antonine)  }  corrupted  to 
Cimtas  Ebrmeomntf  and  this  last  to  Ebt-oica  /  whence 
tte  modern  a^elhition  EvrernXf  a  fAty  of  Normandy. 
£.  Long.  I.  13.  N.  JiM.  49.  41. 

MEDfOLMinrM  d^emorymt  in  Ancient  Geogn^X^y,  a 
town  of  Gidlia  Belgica  }  now  the  village  Moyiand^  not 
far  ftvm  C<^ogne. 

Ma>ror^MUM  Onhvictmif  in  Anucnt  Geography,  a 
town  of  Britain,  now  Uan  VetMm^  a  market  town  of 
Mentgomeryfiiire  in  Wales. 

Medioljuvm  Santon^niy  in  Ancient  Get^rapky, 
nAiMsk  afterwards  liricinK  the  name  of  the  people,  was 
3Q  called 
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Medulla-  called  SaiUomea  Vrkt ;  also  Saatanet  and  Saa^mi:  A 
mm    tovn  of  Aqoitaine.    Now  Saintei,  capital  of  SautoagB 
in  GnieDne,  on  the  ma  Cfaarente. 
,    BiEDIOMATRICI,  ancienUjr  a  territory  of  Bel- 

g^ca.    Now  the  diocese  of  Metz. 

IVIEDITATION,  an  act  by  which  'we  consider  any 
thing  closely,  or  wherfin  the  soul  is  eni)»toyed  in  the 
search  or  coosideration  of  any  truth.  In  our  religion, 
it  is  used  to  signify  a  consideration  of  the  Dbjecls  and 
grand  truths  of  the  Christian  faith. 

Mystic  divines  make  a  great  diflference  between  me- 
ditadon  and  contemplation  :  the  former  consists  in  dis- 
cursive acts  of  the  soul,  considering  methbdicftlly  and 
with  attention  the  myiterics  of  &itb  and  ^  preeepla 
of  morality ;  and  ia  perfor^wd  by  reflections  and  rea- 
sonings, which  leave  behind  them  manifest  impre«sion8 
on  the  hrain.  The  pore  contemplative  have  no  need 
of  meditation,  as  seeing  all  things  in  God  at  a  glance, 
and  without  any  reflection.  \Vben  a  man,  therefore, 
has  once  quitted  meditation,  and  id  arrived  at  contem- 
plation, he  returns  no  more  j  and,  according  to  AWarea, 
never  resumes  the  oar  of  meditation,  except  when  the 
wind  of  contemplation  is  too  weak  to  fill  his  sails. 

MEDITERRANEAN,  something  enclosed  witliin 
land }  or  that  is  remote  from  the  ocean. 

Meditxrranean  is  more  particularly  usedtosignify 
that  large  sea  which  flows  between  the  cootineDta  of 
£nrope  and  Africa,  entering  by  the  straits  of  Gibraltar, 
and  reachim;  into  Asia,  as  &r  as  the  Enxine  sea  and 
the  Falus  Mseotis. 

The  Mediterranean  was  anciently  called  the  Greeimm 
sea  and  the  Great  mi.  It  is  now  cantoned  out  in  se- 
veral divisions,  which  bear  several  names.  To  the  west 
of  Italy  it  is  called  the  Ltgvstic  or  Tuscan  sea  ;  near 
Venice,  the  /idriatic  /  towards  Greece,  the  lomc  and 
Aegean  ;  between  the  Hellespont  and  the  Bosidianis, 
the  White  sea,  as  being  very  safe}  and  bnyondf  the 
Sidok  teot  its  navigation  being  dangerous. 

The  British  trade  carried  on  by  means  of  tlie  Me- 
diterranean sea,  is  of  tlie  last  consequence  to  Great 
Britain ;  and  the  permanent  preservation  thereof  de- 
pends on  the  pQsaessito  of  the  town  aad  jbrtification  of 
Gibrakar. 

TIk  counterfeiting  of  Meditemnean  pnases  for  ships 
to  the  coast  of  Barb*ry,  &c.  «r  the  seal  of  the  admin^ 
ty  office  to  such  passes,  ia  felony,  without,  benefit,  uS 
dergy.    Stat.  4.  Geo.  II.  c.  18. 

MEDITRINALU,  a  Roman  festival  in  honoer 
of  the  goddess  Meditrina,  kept  on  the  30tb  of  Sep- 
tember, Both  the  deity  and  the  festival  were  so  called 
i  medendoy  because  on  this  day  they  began  to  drink  new 
wine  mixed  with  old  by  way  of  medicine.  The  mix- 
ture of  wines,  on  this  festival,  was  drank  with  ,aiuch 
form  and  solemn  ceremony. 

.  MEDITULLIUM,  is  used  by  anatomists  for  that 
spongy  substance  between  the  two  plates  of  the  cfxmum, 
and  in  the  interstices  of  all  lamiiuted  bones.  SeeAKA- 

TOIIfT,N°  I.  II. 

MEDIUTkl,  in  Logicj  the  mean  or  middle  term  of 
a  syllogism,  heioff  an  argument,  reason,  or  consideration, 
for  which  we  affirm  or  deny  any  thing  ;  or,  it  is  the 
caose  why  the  greater  extreme  is  affirmed  or  denied  of 
the  less  in'the-cooclusion. 

MediobI,  in-  An'thmetk,  or  arithmeticai  medium  or 
HMriM,  ciiUe4'i&  the  echoola  medium  rtii  that  which  ia 
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.cqnaUy  distant  tnm  each  cxtrone,  ur  which  exceeds  the 
Imo-  extreme  as  nmob  as  it  is  exceeded  by  the  greater, 
in  respect  of  quantity,  not  of  proportion  ;  thl»  9  ift  a 
medium  betwixt  6  and  1 2.  * 

Getanetrical  Mmdium^  called  in  the  schools -/wdnm 
persoTue,  is  that  where  the  same  ratio  is  preserved  be- 
tween the  first  and  second  as  between  the  second  and 
third  terms,  or  that  which  exceeds  in  the  aaaie  ratio 
or  quota  of  itself,  as  it  is  exceed&d :  thus  6  is  a  geobie- 
trical  medium  metween  4  aqd  9. . 

Medium,  u  PAa/oaep^jf,  thatapaee  or  region  throagh 
which  a  body  in  motion  passes  to  any  -point :  thus 
SBtber  is  supposed  tp  be  the  medium  throogh  which 
the  heavenly  bodies  move  )  air^  the  medium  wberem 
bodies  move  near  oar  earth }  water,  the  oaediam  wherein 
fishes  live  .and  nmve,}  and  glass  is  also  a  medium  of 
light,  as  it  ajBiwds  it  a  free  passage.  That  density  oe 
consistency  in  the  parts  of  the  medium,  whereby  .the 
motion  of  bodies  in  it  get  retarded,  ia  called  the  resist- 
ance of  the  medium  ;  which,  together  ,fTith  the  force  of 
gravity,  is  the  cause  of  the  cessation  of  the  motion  of 
projectiles. 

HubiU  or  JEtliereal  ^ejaivu*  Sir  Isaac  Newton 
considers  it  probable,  that,  beside  the  particular  acsiaf 
medium,  wherein  we  live  and  breathe,  there  is  another 
more  univerwU  one,  which  he  calUan«/Aenni/fBciAfM^ 
vastly  more  rare,  subtle,  elastic,  and  active,  than  air, 
and  by  that  means .  freely  permeating  the  pores  and 
intenttces  of  all  other  mediums,  and  diffusii^  itself 
thnnigfa  the  whole  cxeationj  and  by  the  xnterventioa 
liereof  he  thinks  it  is  th^t  most  of  the  great  phenomena 
of  nature  are  effected.  See  £theb.  Electricity, 
Fire,  &c. 

Mesiuu,  in  optics,  any  substance  through  which, 
light  is  transmitted. 
MEDLAR,  see  Mesfilus,  Botanv  Xndai. 
MEDULLA  ossxuH,  ot  MammowoJ the  bottee.  See 
Ahatohy,  N*  5, 

MsDVLLA  cerebri  and  cereBelli,  denotes  the  white  soft 
part  of  the  brain  and  cerebellum,  covercd«i  the  omside 
with  the  cwticU  substance,  which  .is  of  a  mwe  dark  or 
ashy  colour.   See  Anatohy,  N**  131 — 133. 

MKDULLd  obhngata,  is  the  medullary  part  of  the 
brain  and  cerebeUum,  joined  in  one  j  the  fore  put  <f  it 
coming  from  the  bnun,.  and  the  hind  part  firan  the  oc^ 
;rebellum.   See  Anatomy,  N**  134. 

It  lies  Oft  the  basis  of  Uie  sknUi  and  is  continued 
through  the  grot  perfocation  thereof  into  the  h<dlow  of 
the  vertebrqe  of  the  neck,  back,  and  loins  }  though  only 
so  much  of  it  retains  the  name  ^oblongata  as  is  included 
within  the  skull.  After  its  exit  thence  it  is  distinguish- 
ed by  the  name  oimedulla  spinalis.    Ibid.  li'  135. 

MEDUSA,  in  fiibulous  history,  one  of  the  three 
Gorgons,  daughter  of  Fbofccy^  and  Ceto.  She  was  th« 
only  one  of  the  Gorgons  who  was.  sidiject  to  mortality. 
She  is  celebrated  for  her  personal  charms  and  the  beau- 
ty  of  bw  locks.  Neptune  became  enumwred  of  her, 
and  obtained  her  fiivours  in  the  temple  of  Minerva. 
This  vidatum  of  the  sanctity  aSjha  temple  f^rekei 
Muierva ;  and  she  changed  the  beautiful  locks  of  Me- 
dusa, which  had  inspired.  Neptune's  love,  into  seiiienti, 
the  sight  of  which  tomed  the  beholders  into  stones :  but 
Ferseus,  armed  wiUkMercury's  axe,  with  which  he  killed 
Argus,  cut  off  Medusa's  hea^  from  whose  blood  sprang 
Pegasus  and  Cfarysaor,  together  with  the  ionumeTsble 
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serpents  that  infest  Africa. 

duM^s  beaJon  the  scgU  of  Minerva,  irhich  he  had  ased 
.  ia  hia  expedition  ;  and  the  head  still  ntained  the  same 
petrifying  powers  as  before. 

Medusa,  a  genus  of  vermes,  belonging  to  the  order 
ofmoUusca.        Helminthology  Z/M/eAf.  . 

MEDWAY,  a  river  of  England,  ris^sin  the  Weald 
of  Siwsex,  and  entering  Kent  near  Ashurat,  nins  by 
Tonbridge,  and  tbence  continues  its  course  tovrards 
IVIaidstone.  It  ia  .navigable  for  large  ships  to  Rochester 
liridge,  and  tbence  for  vessels  and  barges  to  Maidstone, 
the  tide  Bowing  up  to  that  town.  The  distance  between 
tlie  mouth  of  nm  river,  «4iere  the  fort  at  Sheemeaa  is 
eneted,  and  Bocheater  bridge,  is  between  l6  and  x8 
miles.  In  this  part  of  Uie  river,  the  channel  ia  so  deep, 
the  banks  so  soft,  and  the  reaches  so  abort,  that  it 
is  one  of  the  best  and  safest  harbours  in  the  world ;  and 
ships  of  80  gnns  ride  afloat  at  low  water,  within  mus- 
ket shot  of  Bochester  bridge.  Nor  is  there  a  single  in'- 
stance  upon  record,  that  any  of  the  royal  navy  ever 
snffered  here  by  storms,  except  in  the  dreadful  tempest 
which  happened  in  November  1703,  when  the  Boyal 
Catherine  was  sunk  and  lost.  On  the  shore  of  this  river 
are  two  casUes,  one  at  Upnor,  which  guards  two  reaches 
•f  the  river,  and  is  supposed  to  defend  all  the  ships 
which  ride  above,  between  that  and  the  bridge  ;  on  the 
other  side  of  the  river  is  Gillingham  castle,  built  for 
the  same  purpose,  and  well  fiunisbed  with  cuinon, 
vhich  commands  the  river.  Besides  these,  there  is  a 
platform  of  gims  at  a  place  called  the  Smm,  and  an- 
other at  Cockhamwood.  Bat  the  principal  fortificatim 
on  this  river  is  the  oastle  at  Sheeniess. 

MEEREN,  or  Meer,  John  Vander,  called  the 
Oldf  an  esteemed  painter,  was  bom  in  1627.  He  chose 
for  bis  subjects  sea  pieces,  landscapes,  and  views  of  the 
6ca  and  its  shores which  be  painted  with  great  truth, 
as  he  had  accostomed  himself  to  sketch  every  scene  af- 
ter nature.  The  situations  of  his  landscapes  are  agree- 
ably chosen,  frequently  they  are  soWmn,  and  generally 
p^easittg.  The  forms  of  his  trees  are  easy  and  natunu, 
hii»  distances  well  observed,  and  the  whole  scmeiy  has 
a  striking  eflfect,  by  a  ha^y  omMwition  of  his  lights  and 
shadows.  He  also  painted  battles  in  an  agreeable 
style,  as  they  showed  good  comporition,  were  tooched 
wUh  spirit,  and  httA  a  great  deal  of  trawpacenoe  in  the 
c^onnog.    He  died  in  1600. 

Meerev,  or  Meer,  John  Vander^  called  De  Jottg^te^ 
an  eminent  landscape  painter,  is  suf^ioecd  to  have  been 
the  son  of  the  old  Jdin  Vander  Meer,  and  of  whom 
he  learned  the  first  rudiments  of  the  art  ^  but  being 
in  bis  youth  deprived  of  his  instructor  before  he  bad 
made  any  great  progress,  he  became  a  disciple  of  Ni- 
cholas Bei^em,  and  was  accounted  the  best  of  those 
who  Were  educated  in  the  school  of  that  admired  mas- 
ter. In  the  manner  of  his  master,  he  painted  land- 
scapes and  cattle ;  and  his  usmd  subjects  are  cottages, 
with  peasants  at  their  nral  occupations  and  divcnions. 
Jt  is  ohserved  of  himf  that  he  very  rarely  introduced 
cows,  horses,  or  any  other  species  of  animab,  except 
goats  and -sheep}  the  latter  of  which  are  so- highly  fi- 
nished, that  one  would  imagine  the  wool  might  be  felt 
by  the  softness  of  its  appearance.  His  tooch  is  scarce 
perceptible,  and  yet  tb<e  colours  are  admirably  united. 
3He  died  in  1688.  The  genuine  works  of  this  Vander 
Bfcer  hear  a  VC17  high  price,  and  are  esteemed  evenia 
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but  the  scarcity  of  them  has  occasioned  many  moderate     -  H 
copies  af^er  his  works  to  be  passed  on  the  undiscemiug  ,Meg«w^ 
for  real  originals.  ' 

MEGALE  roLis,  in  Ancient  Geography^  dividedty  ■ 
(Pttdemy,  Paosania) }  or  conjunctly  hiegimpidit,  (Stra- 
bo)  :  A  town  of  Arcadia,  built  undei^  the  auspices  of 
£paniinondas,  after  the  battle  of  Lenctra  \  many  in- 
considerable towns  being  joined  together  in  one  great 
city,  the  better  to  withstand  the  Spartans;  It  was  tbe 
greatest  city  of  Arcadia,  according  to  Strabo. 

MEGAJLESIA,  and  Meg  alenses  Ludi,  feasts  and 
games  in  honour  of  Cybele  or  Bhea  the  mother  of  the 
gods,  k^  on  the  1 2th  of  April  by  tbe  RomaDS,  and 
nunous  for  giot  rejoicings  and  divetstons  of  various 
sorts.  Tbe  Galli  carried  the  image  of  the  goddess  along 
the  city,  with  sonnd  of  drums  and  other  music,  in  imi- 
tation of  the  noise  they  made  to  prevent  Saturn  from 
hearing  tbe  cries  of  his  infont  son  Jupiter,  when  be  was 
disposed  to  devour  him. 

MEGARA,  in  Ancient  Geography,  a  noble  eily, 
and  the  capital  of  the  territory  of  Megaris,  whicfi  for 
many  years  carried  on  war  with  the  Corinthians  and 
Athenians.  It  had  for  some  time  a  school  of  philo- 
sophers, called  the  Megarici^  successors  of  Eoclid  tbe 
Socratic,  a  native  of  Megara.  Their  dialect  was  the 
Dnicj  chai^;ed  from  tbe  Attic,  vdiich  it  formeriy 
had  been,  because  of  Feloponnesian  cdonisti  iriio  settled 
there. 

Megara  vma  situated  at  a  distance  from  the  sea,  about 
midway  between  Athens  and  Corinth.  Its  port  waa  cal- 
led Nisaa,  from  Nisus  son  of  Pandion  the  second,  wfao 
obtained  Megaris  for  his  portion,  when  the  kingdom  of 
Athens  was  divided  into  four  lets  by  his  father.  He 
founded  the  town,  which  was  eif^teen  stadia  or  two 
miles  and  a  quarter  from  the  city,  hot  united  with  it, 
as  the  Pirseus  with  Athens,  by  long  walls.  It  had  a 
temple  of  Ceres.  "  The  roof  (says  Fansanias)  may  be 
supposed  to  have  &Uen  throng  age.**  The  site  (as  Dr 
Chimdler  informs  us*)  is  now  covered  with  rubbish, 
among  wbidi  are  standing  some  ruinous  churches.  The  ^'^1 
l^aceaaa  boen  named  from  them  jDodIr  Ecdenms,  The  ^ 
Twelve.Churcbes  }**  but  the  number  is  reduced  to  seven. 
The  acropolis  or  citadel,  called  also  ISta^a^  was  on  a 
rock  by  the  sea  side.  Some  ]Heces  of  the  wall  remain, 
and  a  modem  fortress  has  been  erected  on  it,  and  also 
on  a  lesser  rock  near  it. 

The  village  Megara  (continues  tbe  doctor)  conrists 
of  low  mean  cottages  pleasantly  situated  on  the  slope 
of  a  brow  or  eminence  indented  in  tbe  middle.  On 
each  side  of  this  vale  was  an  acropolis  or  citadel  j  one 
named  Caria }  tbe  other  from  Alcathous,  the  builder 
of  the  wall.  They  related,  that  be  was  assisted  by  A- 
pollo,  who  laid  bis  harp  aside  on  a  stone,  whicb, 
as  Pausanias  testifies,  if  struck  with  a  pebble  returned 
a  nuisical  sound.  An  ugle  of  the  vrall  of  one  citadel 
is  seen  by  a  windmill.  The  masonry  is  of  the  species 
called  Inoextum.  In  1676  the  city  wall  was  not  en- 
tirely demolished,  but  oomprdiended  tbe  two  sum- 
mits, on  which  are  some  churches,  with  a  portion  of 
tbe  plain  toward  the  south.  The  whole  site,  except 
the  bills,  was  now  green  with  com,  and  marked  by 
many  heaps  of  stones,  the  collected  rubbish  of  build- 
ings. A  few  inscri^ons  are  found,  with  pedestals  fix- 
ed io  the  walk  aad  inverted }  and  alio  some  maimed  or 
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ItSigva,,  imidUt«d  atatora.  One  of  the  finaier  nlmtos  to  AttU 
Megarit.  ^  cvB  Herodes,  and  is  on  a  pedestal  iriiicfa  ni^oited  a 
'  *  Btetue  erected  to  him  iriwn  conenl,  A.  D.  143.  by  the 
council  and  people  of  Megara,  in  retnrn  for  his  bene- 
factions and  good  vi'dl  toward  the  city.  In  the  plain 
behind  the  summits,  on  one  of  which  was  a  tem^  of 
Minerva,  is  a  large  basin  of  water,  wtth  scattered  firag- 
ments  of  marble,  the  remains  of  a  bath  or  of  a  fountain, 
whidi  i«  recorded  u  in  the  city,  and  remarkable  for ' 
its  siu  and  omanients^  and  for  the  numbtt  of  ita  co- 
lumns. The  spring  ma  named  from  the  local  nymphs 
called  Sithnidea. 

The  stone  of  Menra  was  of  a  kind  not  discovered 
any  where  eltfe  la  Hellas  j  vtry  white,  rnieommenly 
son,  and  conuatii^  entirely  of  collie  shells.  This  was 
chiefiy  used  {  and,  not  b«ng  durable,  may  be  reckoned 
among  the  eansea  of  the  dnolatim  at  Megara,  which 
is  BO  complete,  that  one  searches  in  vain  for  vestiges  of 
the  many  public  edifices,  temples,  and  sepulchres,  which 
once  adorned  the  city. 

Megara  was  engaged  la  various  wars  with  Athens 
and  Corinth,  and  experienced  many  vicissitudes  of  for- 
tune. It  was  the  only  one  of  the  Greek  cities  Yvhicfa 
did  not  reflourish  under  their  common  benefactor  Ha- 
drian ;  and  the  reason  assigned  is,  that  the  avenging 
uger  of  the  gods  pursued  t^  people  for  their  impiety 
in  killing  Antheniocritds,  a  herald,  who  bad  been  sent 
to  then  in  the  time  of  Pericles.  The  Athenian  ^ 
-  neraU  were  sworn  on  his  account  to  invade  them  twice 
a-vear.  Hadrian  and  Attieus  wers  liJ  lowed  by  an- 
otner  friend,  whose  memory  is  picserved  by  an  inscrip- 
tion on  a  stone  l^ing  near  a  church  in  tlw  villi^ 
"  Tbis  too  is  the  work  of  the  most  magnificent  count 
Diogenes  son  of  Archelaus,  who  regarding  the  Gre- 
cian cities  as  his  own  fumily,  has  bestowed  on  that  of 
tbe  Megarensians  <Hie  hundred  pieces  of  gold  towards 
the  building  of  their  towers,  and  also  one  hundred 
and  fifty  more,  with  two  thousand  two  hundred  feet  of 
marble  toward  re-edifying  the  bath ;  deeming  nothing 
more  honourable  than  to  do  good  to  the  Greeks,  and 
to  restore  their  cities."  Tius  person  is  not  quite  unno- 
ticed in  history.  He  was  one  of  tbe  generals  employ- 
ed bylhe  emperor  Anastasius  on  a  rehdlion  in  Isaom. 
He  surprised  the  ca^tal  Claudi^lis,  and  stutained  a 
sim  with  great  bnaveiy,  A.  D.  494. 

Akgira  retains  its  original  name.  Tt  has  been  much 
infested  by  corsairs  ;  and  in  1 676  the  inhabitants  were 
accustomed,  on  seeing  a  boat  approach  in  the  day  time 
or  hearing  their  dogs  bark  at  night,  immediately  to  se- 
crcte  their  effects  and  run  away.  The  vaiwode  or 
Turkish  governor,  who  resided  in  a  forsaken  tower 
above  the  village,  was  once  carried  oft  It  is  no  won-  - 
der,  therefore,  that  Niseea  has  been  )eng  abandoned. 
The jdacQ  was  bvmcd  by  the  Venetians  -in' 1687, 

Meoara,  in  Aucitnt  Ott^raphy^  formerly  called 
Hybkit  a  town  towards  the  east  coast  of  ^  extinct 
in  Strabo*8  time,  though  the  name  Hyhla  rraiatned  on 
account  of  tbe  excellence  of  its  honey,  it  was  a  colo- 
ny of  Megareans  from  OreMOk  Bism  Mrgjiin^  ii<e-' 
notes  a  horse  laugh. 

MEGAfiiS,  in  Ancient  GngrapAy,  the  country  of 
the  Megareana,  is  described  as  a  rough  region,  like  At- 
tica }  the  mountain  called  Oaetan  or  the  Asinine,  now 
Macripiayi  or  "  the  loog  Mountain,"  extending  through 
it  towards  fiontia  and  Abunt  Qtheenn.   It  belonged 


to  lonin  or  Attica,  nntf  1  it  wns  taken  by  tbe  Fetmn- 
Daius  in  the  reign  of  Codrusf'  when  a  colony  of  ])»• 
nans  settled  in  it.  This  territory  had  Attica  to  Uie 
east,  Boeotia  to  the  north  and  west,  and  the  isthmus  of 
Gwinth  to  the  sootL 

Megaris,  a  small  istmd  in  the  Tuscan  sea,  joined 
to  Naples  by  a  bridge,  now  called  Caateih  delPOw. 

MEGA8THENEK,  a  Greek  historian  ia  the  age 
of  SeleucuB  Nkanor,  ahoot  30O  years  before  Christ. 
He  wrote  about  tbe  Miental  nations,  and  particularly 
the  Indians.  His  history  is  often  quoted  by  the  an- 
cients. What  now  passes  as  bis  comporilien  is  spu- 
rious. 

MEGIDBO,  in  Ancient  Geography,  a  town  «f  Ga- 
lilee, ndtad  (Jodina  xvii.  11.)  among  the  cities  of  Mi^ 
nassdi,  in-  the  tribe  sf  Issachar  or  Asser,  on  the  west  side 
oFJordan^  famous  for  the  dcfoat  of  AbaziiA  and  Joaiah, 
who  perished  there  (2  Kings  xxiii.  ag.)  :  near  it  waa 
an  open  plain,  fit  for  drawing  up  an  army  in  battle  ar- 
ray. It  was  situated  to  the  north,  contrary  .to  its  po- 
sition in  the  common  Rfaps.  Tbe  Canaanites,  being 
tributary  to  the  Inraelites,  dwek  in  it,  Jocdraa  xvii.— 
It  wa«  rebuilt  by  Solomon,  i  Kings  ix. 

MEIBOMIDS,  the  name  of  several  learned  Ger- 
manSt-^o^n  Henry  Meibomius  was  professor  of  physic 
at  Helfflstadt,  where  be  was  boni,  and  at  Lubec ;  he 
wrote  the  Life  of  Maecenas,  published  at  I^eyden  in  4to, 
1653,  with  several  other  learned  works.  Jienry,  bif 
son,  was  born  at  Lnbec  in  1638 }  became  profess^  of 
physic  at  Helmstadt }  and,  besides  works  in  his  own 
profesrion,  published  Scrjplcr&*  rerum  Germatwonrnf 
3  vols,  folio,  1688  ;  a  very  nsefbl  oollcction,  first  bo- 
gun  by  his  father. — Marcus  Meihomius,  of  the  same  fa- 
mily, published  a  collection  of  seven  Greek  authors  who 
had  written  upon  ancient  music,  with  a  Latin  vermon 
by  himself,  dedicated  to  Qneen  Christina  of  Sweden, 
who  invited  hire  to  her  court.  But  she  engaging  him 
one  day  to  sing  an  air  of  ancient  music,  while  somebody 
was  ordered  to  dance  to  it,  the  immoderate  mirth 
which  this  occasioned  in  tbe  spectators  so  disgusted  him, 
that  be  immediately  left  the  court  of  Sweilen.  His  edi- 
tion of  the  Greek  mythtrft^sts,  and  notes  upon  Dioge- 
nes Leis'rtius  in  Mcnage*s  edition,  shon  him  to  have 
been  a  ma»  of  leftming;  hot  be  suflered  do  little  lail- 
leiy  for  his  Attempt  te  correct  tbe  Hebrew  text  of  the 
Bible,  by  a  kind  of  metre  he  fancied  he  had  found  out 
ia  thotte  amucnt  writings. 

MEISSEN,  a  ctmsiderable  town  of  Gemnany,  in  the 
electorate  of  Saxony,  and  in  the  margravate  of  Misnia, 
with  a  castle  It  formerly  beton^d  to  tbe  bishop,  but 
is  now  secularized,  and  tbe  inhabitants  are  Lutherans. 
In  this  place  is  a  famous  manufactbry  of  poRchnn. 
E.  Long.  13.  27.  N.  Lat.  51.  i^. 

MEL,  HoNET,  in  the  Materia  Medico,    See  Ho- 

NET. 

MELA,  PoMPONina,  m  ancient  Iditiu  writer,  w«a 
bom  in  the  province  of  Baetica  in  Spain,  and  flonrisb- 
ed  in  the  reign  of  the-'  emperor  Claadiua.  His  three 
books  of  Cosmography,  or  De  situ  or&r>,  are  miMettia 
a  concise, 'pers}>icuonA,  and  elegant  manner ;  and  have 
been  thought  wtorthy  of  ihe  attention  and  labours  of 
the  ablest  critics.  Isaac  Vossius  gave  an  edition  of 
them  in  1658,  4to,  with  very  large  and  copioes  notes. 
To  tbis  edition  is  added,  Jnlii  Honorii  oratoria  txinp- 
tmn  cotmogt'i'phitf,  &rst  published  from  the  auwuscript, 
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Uelm    and  JEtkici  msmograpkia.  ^  Gnmovias  >fterwudB  pab- 
II       lished  aflotber  edition  with  illustratioiu  by  medals.  In 
ItAmmpj-       la^t  edition  are  added  five  books,  De  Geographiaj 
.  Tvritten  by  some  later  author  ;  by  Joniandes,  as  Fabrj- 
citi3  conjectores. 

MEL/ENE,  or  Black  Flux,  in  Medicine.  See 
Medicike,  N**  409. 

■  MELALEUCA,  a  genus  of  pbuits  belonging  to  the 
polydelphia  class.    See  Botany  lades. 

MELAUPOBIUM,  a  name  given  to  black  belle- 
hon.   Sec  Helluorus,  Botany  Index. 

Melampodium,  s  gvnOH  of  plants  belonging  to  the 
syagenesia  clufl ;  and  in  the  natonil  metbod  ranking 
under  the  49th  order,  Compotittt.  See  Botany  Index, 

MELAMPUS,  in  fabulous  history,  a  cekbrmted 
soothsayer  and  physician  of  Argos,  son  of  Amytbaon 
and  Idotnenea  or  I)orippe.  He  lived  at  Pylos  in  Pelo- 
ponnesus. His  servants  once  killed  ttro  large  serpents 
who  bad  made  their  nesta  at  the  bottom  of  a  large  oak  j 
and  Melanipus  paid  so  much  regard  to  their  ntmaina, 
that  he  raised  a  burning  pile  and  burned  tbem  upon  it. 
He  also  toc^  particular  care  of  their  yonng  ones,  and 
fed  them  ivith  milk.  '  Some  time  after  this,  the  young 
scrpenta  crept  to  Melampus  as  he  slept  on  the  grasa  near 
die  oak  }  and,  as  if  sensible  of  the  favours  of  their  be- 
ne&etor,  they  trantonly  played  around  him,  and  softly 
licked  his  ears.  This  awoke  Mclampus,  who  was 
astonished  at  the  sodden  change  w^ich  his  senses  had 
undergone.  He  found  himself  acquainted  with  the 
chirping  of  the  birds,  and  with  all  their  rude  notes,  as 
they  0ew  around  him.  He  took,  advantage  of  this 
snpematural  gift,  and  soon  made  himself  perfect  in  the 
knowledge  of  futurity,  and  Apollo  also  instructed  him 
in  the  art  of  medicine.  He  had  soon  after  the  hap- 
piness of  curing  the  daughters  of  Proetus,  by  giving 
them  hellebore,  irhicb  from  that  circumstance  has  been 
called  mehmpoth'um  ;  and,  as  a  reward  for  his  trouble, 
be  married  the  eldest  of  these  princesses.  The  tyranny 
-  of  his  nncle  Nelens,  king  of  Pylos,  obliged  him  to 
leave  his  native  country ;  and  Proetus,  to  show  himself 
man  sensible  of  his  services,  gavp  him  part  of  bis  king- 
dom. About  this  time  the  mtsmmiI  charms  of  Pero, 
the  daughter  of  Neleus,  had  guned  many  admirers ; 
hot  the  &ther  promised  bis  daughter  only  to  him  who 
Iffought  into  his  hands  Uie  oxen  of  Ipbiclns.  This  con- 
dition displeased  many  *,  but  Bias,  who  was  also  one  of 
her  admirers,  engagtid  his  brother  Melampos  to  steal 
the  oxen  and  deliver  them  to  liim.  Mclampus  was 
caught  in  the  attempt,  and  imprisoned  and  nothing 
but  bis  services  as  a  soothsayer  and  t>bysician  to  Iphiclos 
would  have  saved  him  'from  death.  All  this  pleaded 
in  the  fa^*our  of  Melampua  ^  but  when  be  bad  taught 
the  childless  J  phiclus  how  to  become  a  father,  he  not 
only  obtained  bis  liberty,  but  also  llie  oxen;  and  with 
them  be  compelled  Ncteus  to  give  Pero  in  marriage  to 
Bias.  A  severe  distemper,  whieh  had  rendered  the 
women  of  Argos  insane,  was  totally  removed  by  Me- 
lampas  }  and  Anaxagoras,  wlio  then  sat  on  the  throne, 
rewarded  his  merit  by  f?iving  him  part  of  his  kingdom, 
where  he  established  himself,  and  where  his  posterity 
reigned  during  six  successive  generations.  He  received 
divine  honours  after  death,  and  temples  were  mised  to 
his  memory. 

MELAMPYKUM,  Cow-wheat,  a  genus  of  plants 
belonging  to  tbe  didynamia  class ;  and  in  the  natural 


method  ranking  andcc  tbe  4ath  order,  FergoitaUt.  See 

Botany  Index. 

MELANCHOLY,  a  kiud  of  delirium  aUended 
with  gloomy  thoughts,  heaviness,  and  sorro^v.  Bee 
Medicine,  N°  327.  1 

MELANCTHON,  Philip,  bom  at  Brcttcn  in 
the  Palatinate  in  1495,  was  one  of  the  wisest  and  most 
able  men  of  his  age  among  the  refortners,  though  of  a 
mild  temper,  and  disposed  to  accommodate  rather  than 
to  inflame  disputes.  In  bis  youth  he  made  an  admirable' 
progress  in  learning,  and  was  made  Greek  professor  at 
Wittenberg  in  1509.  Here  bis  lectures  upon  Homer 
and  the  Greek  text  of  St  PanPs  Epistle  to  Titos,  drew 
to  him  a  great  mimber  of  auditors,  and  entirely  cfiaced 
the  contempt  to  which'  his  low  stature  and  mean  ap- 
pearance bad  exposed  him.  Melancthoa  reduced  the 
sciences  to  systems ;  and  acquired  such  reputation,  that 
be  had  sometimes  2500  auditors.  He  soon  entered  in- 
to an  intimate  friendship  with  Luther,  who  taught  di- 
vinity in  tbe  same  university  j  and  in  1519  thev  went 
together  to  Leipsic,  to  dispute  with  Eccius.  ^be  fol- 
lowing years  he  was  continually  engaged  in  various 
employments  ;  he  composed  several  books  ;  he  taught 
divinity  ;  took  several  journeys,  in  order  to  fiwnd  col- 
leges and  visit  churches  ;  and  in  1530  drew  up  a  con- 
fession of  faith,  which  goes  by  the  name  of  the  Co^cs^ 
aion  <^  jlugsburg^  because  it  was  presented  to  the  empe- 
ror at  the  diet  held  in  that  city.  All  Europe  was  con- 
vinced that  he  was  not,  like  Luther,  backward  to  ai^ 
commodate  the  differences  between  the  various  sects  of 
Christians,  He  hated  religious  disputes,  and  was  drawn 
into  them  only  through  the  necessity  of  the  part  be  was 
called  to  act  in  tbe  -world  \  and  therefore  would  have 
sacrificed  many  tilings  to  have  produced  an  union  among 
tbe  Protestants.  For  this  reason,  Francis  I.  the  French 
king,  wrote  to  desire  him  to  come  and  confer  with  tbe 
doctors  of  the  Sorbonnc,  in  order  to  agree  with  them 
about  putting  an  end  to  all  controversies ;  but  though 
Luther  endeavoured  to  persuade  the  elector  of  Saxony 
to  consent  to  that  journey,  and  though  Melancthon 
biotself  desired  it,  that  pnnce,  whether  he  distrusted 
Melancthon^s  moderation,  or  was  afraid  ^oarrelling 
with  the  emperor  Charles  V.  would  never  grant  his 
permission.  The  king  of  Kngiand  also  in  vain  de- 
sired to  see  him.  Melimcthon,  in  1529,  assisted  at 
the  conferences  of  Spires.  In  1541,  he  was  at  the  fa-- 
mnus  conferences  at  Katisbon.  In  1543,  he  went  to 
meet  the  archbishop  of  Cologne  to  assist  him  iu  introdu- 
cing tbe  reformation  into  his  diocese  'j  but  that  project 
came  to  nothing:  and  in  1548,  he  assisted  at  seven 
conferences  on  the  subject  of  the  interim  of  Charles  V, 
and  wrote  a  censure  on  that  interim,  and  all  the  writ- 
ings presented  at  these  conferences.  He  was  extremely 
afiectrd  at  the  dissensions  raised  by  Flaccus  UlyricuS. 
His  last  conference  with  those  of  the  Roman  commu- 
nion was  at  Worms,  in  1557.  He  died  at  Wittenberg 
in  1 563,  and  was  interred  near  Luther.  Some  dava 
before  he  died,  he  wrote  upon  a  piece  of  paper  the  rea> 
sons  which  made  him  look  ujwn  ileatli  as  a  happiness  } 
that  the  chief  of  them  was,  that  it  "delivered  him  front 
theological  persecutions."  Nature  had  given  Melaiic- 
tiion  a  peaceable  temper,  which  was  but  ill  suited  to  the 
time  he  was  to  live  in.  His  niudemtion  served  only  to- 
be  his  ci'oss.  Ht!  was  like  a  lamb  in  tlie  mid»t  of 
wolves.    Nobody  liked  his  mildness  j  it  looked  as  if  he 
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was  lukewarm  ;  and  eren  Luther  himself  was  sometimes 
angry  at  it. 

,  MuUncthon  was  tf  man  in  whom  man^y  good  as  well 
as  gi-eat  qualities  were  wonderfully  unitM.  He  had 
great  parts,  great  learning,  great  sweetness  of  temper, 
moderation,  contentedness,  and  the  like,  which  would 
have  made  him  very  happy  in  any  other  times  hut 
those  in  which  he  lived.  He  never  affected  dignities, 
or  honours,  or  riches,  but  was  rather  negligent  of  all 
these  things  j  too  much  so  in  the  opinion  of  some,  con- 
sidering he  had  a  family  j  and  bis  son-in-law  Sabinus, 
who  was  of  a  more  ambitious  temper,  was  actually  at 
variance  with  him  upon  this  very  account.  Learning 
was  infinitely  obliged  to  him  on  many  accounts :  on 
none  more  than  this,  that,  as  already  observed,  he  re- 
duced almost  all  the  sciences  which  had  been  taught  be- 
fore in  a  vague  irregular  manner  into  syatems.  Con- 
udering  the  distractions  of  his  life,  and  the  infinity  of 
disputes  and  tumults  in  which  he  was  en^ged,  it  is 
astonishiur  how  he  conid  find  leisure  to  write  so  man^ 
books.  Tneir  number  is  prodigious,  insomuch  that  it 
was  thought  necessary  to  publish  a  chronological  cata- 
logue of  uem  in  the  year  1582.  tiis  works  indeed  are 
not  correct,  and  he  himself  owned  it :  but  as  he  found 
them  useful,  he  chose  rather  to  print  a  great  number, 
than  to  finish  only  a  few :  "  which  however  (as  fiayle 
says),  was  postponing  his  own  glory  to  the  advantage 
of  others.^*  His  constitution  was  very  weak,  and  re- 
quired great  tenderness  and  management ;  which  made 
Luther,  as  hot  and  zeiUous  as  he  was,  blame  him  fw  la- 
bouring too  earnestly  in  the  vineyard. 

M0:<ANIPFIDES,  in  fabulous  history,  a  Greek 
poet  about  j2o  jeais  before  Chrbt.  His  grandson  of 
the  same  name,  flourished  about  60  yean  after  at  the 
court  of  JPerdiccas  the  Secmtd,  of  Macedonia.  Some 
fragments  of  their  poetry  are  still  extant. 

MELANTERIA,  an  old  term  in  Natural  History^ 
which  seems  to  have  been  applied  to  copper  pyrites. 

The  Greeks  used  it  externally  as  a  gentle  escharotic 
and  a  styptic,  as  an  ingredient  in  their  ointments  for 
old  ulcers,  and  also  to  sprinkle  in  the  form  of  powder 
on  fresh  wounds,  in  order  to  stop  the  bsemorrhage. 
.  MELASSES.    See  Molasses. 

MELASTOMA,  the  American  Gooseberry- 
THEE,  a  genus  of  plants  belonging  to  the  decandria 
class  ^  and  in  the  natural  method  ranking  under  the 
jyth  order,  Cf^canihema.  See  Botaky  Index. 
.  MELCHA,  a  small  vtllwe  of  Barbary,  situated 
about  30  miles  from  the  city  ofTunis,  built  on  the  ruins 
of  Carthage,  some  of  which  are  still  visible. 

MELCHITES,  in  church  history,  the  name  gjven 
to  the  Syriac,  Egyptian,  and  other  Christians  of  the 
Levant.  The  Melchites,'  excepting  some  few  points 
of  little  or  no  importance,  which  relate  only  to  ceremo- 
nies and  ecclesiastical  discipline,  are  in  every  respect 
professed  Greeks  j  but  they  are  governed  by  a  parti- 
cular patriarch,  who  resides  at  Damas,  and  assumes  the 
title  of  patriarch  of  Anttoch.  They  cetelvate  mar^s  in 
the  Arabian  language.  The  religious  among  the  Mel- 
chites follow  the  rule  of  St  Basil,  the  common  rule  of 
all  the  Greek  monks.  They  have  four  fine  convents 
distant  about  a  day^s  journey  finun  Uamas,  and  never 
go  out  of  the  cloister. 

MELCHISEDEC,  or  -Melchizedek,  king  of 
6ulero,  aodpriesit  of  the  Most  High.  The  scripture  tells 
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us  nothing  either  of  his  father,  or  of  his  mother,  or  of 
his  genealogv,  or  of  his  birth,  or  of  his  death.  And 
in  this  sense  he  was  a  figure  of  Jesus  Christ,  as  St  Paul 
affirms,  who  is  a  prjest  forever,  according  to  the  order 
of  Melchisedec,  and  not  according  to  the  order  of 
Aaron,  whose  original,  life,  and  death,  are  known. 
M'ben  Abraham  returned  from  pursuing  the  four  con- 
federate kings,  who  had  defeated  the  kmgs  of  Sodom 
and  Gomorrah,  and  had  taken  away  Lotr  Abraham^s 
ne]diew,  along  with  them  (Gen.  xiv.  17,  18,  19,  &c), 
Melchisedec  came  to  meet  Abraham  as  far  as  the  val- 
ley of  Shavefa,  who  was  afterwards  named  the  King's 
valley,  presented  him  with  the  refreshment  of  bread 
and  wine  (or  he  offered  bread  and  wine  in  sacrifice  to 
the  Lord,  for  he  was  a  priest  of  the  most  high  God), 
and  blessed  him.  Abraham  being  desirous  to.  acknow- 
ledge in  him  the  quality  of  priest  of  tlie  I^ord,  offered 
him  the  tythes  of  all  he  had  taken  from  the  enemy. 
After  this  time,  there  is  no  mention  made  of  the  persoo 
of  Melchisedec :  only  the  Psalmist  (ex.  4.)  speakingof 
the  Messiah,  says,  **'Thou  art  a  priest  for  ever  after 
the  order  of  Melchisedec"  St  Paul,  in  his  epistle  to 
the  Hebrews,  unfolds  the  mystery  which  is  concealed 
in  what  is  said  of  Melchisedec  in  the  Old  Testament, 
See  Heb.  v.,6 — 10.  An  infinite  number  of  difficulties 
and  scruples  have  been  started  on  the  subject  of  Mel- 
chisedec—St  Jerome  thought  that  Salem,  of  which 
Melchisedec  was  king,  was  not  Jerusalem,  but  the  city 
of  Salem  near  Scythopolis,  where  the^  still  pretended 
to  show  the  nuns  of  the  palace  of  this  prince.  The 
greatness  and  extent  of  these  ruins  are  a  sufficient  proof 
of  the  magnificence  of  this  ancient  building.  He  thiuka 
it  was  at  this  city  of  Salem  or  Shalem,  that  Jacob  ar- 
rived aAer  his  passage  over  Jordan,  at  bis  return  from 
Mes(^otamia  (Gen.  xxxiii.  18.).  Some  believe  that 
Salem,  where  Melchisedec  reigned,  is  the  same  as  Sa- 
lim  spoken  of  in  the  gospel  of  St  John,  chap.  ili.  23. 
From  the  time  of  Epiphancs,  there  were  names  in- 
vented for  the  father  and  mother  of  Melchisedec  To 
his  father  was  given  the  name  of  Heraclas  or  Hera- 
cles, and  to  his  mother  that  of  Aiibtaroth  or  Astaria. 
It  is  generally  agreed  on  by  the  learned,  that  when 
the  apostle  says,  he  was  "  without  father  and  without 
mother,"  no  more  is  meant,  than,  that  he  is  introdu- 
ced into  the  history  of  Abraham  without  acquainting 
us  who  he  was,  or  whence  he  came,  where  he  lived  or 
when  he  died.  Nevertheless,  some  have  taken  St 
Paul's  words  Uterally,  and  contended  that  be  was  not 
of  human  hut  divine  nature.  Origen  and  Didvmus 
took  him  to  be  an  angel  \  and  the  author  of  the  Ques- 
tions upon  the  Old  and  New  Testaments  juxtends,  that 
he  was  the  Holy  Ghost,  who  appeared  to  Abraham  ip 
a  human  form.  The  Arabic  Catena  upon  the  ninth 
chapter  of  Genesis,  makes  Melchisedec  to  he  descend- 
ed from  Sliem  by  his  father,  and  from  Japhelli  by  his 
mother.  Heraclas  or  Hcraclim  his  father,  was,  they 
Bay,  son  or  grandson  of  Flialeg,  and  &on  of  Hebcr  ;  and 
his  mother,  named  Salatliid,  nas  daughter  of  Gooirr 
son  of  Japheth.  Cedrenus  and  olhei*s  derive  JNIelcbi- 
Bcdcc  from  an  Egyptian  stock.  They  say  his  father 
was  called  Sidon  or  Sida,  and  was  the  foundjcr  of  the 
city  of  Sidon,  tlie  capital  of  Phccnicia.  Soidas  says 
he  was  of  the  cursed  race  of  Canaan ;  for  which  rea- 
son the  scripture  does  not  mention  hi*  ^nridogy.  The 
Jews  and  Samaritans  believed  Melchisedec  to  be  the 
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c-  same  witb  the  patriarch  Shem  j  irhich  opinion  bas  been 
followed  by  a  great  Dumber  of  modem  writers,  hi. 
JuTieu  has  undertaken  to  prove  that  lie  w  the  same  as 
Cham  or  Ham.  It  would  be  endless  to  set  down  all 
the  opinions  upon  this  matter:  therefore  we  shall  only 
add,  that  Peter  Ctntxiu  and  Peter  du  Moulin  have  as- 

.  serted,  that  Melchisedec  who  appeared  to  Abraham  waa 
the  Bon  of  God,  and  that  the  patriarch  worshipped  bim 
and  acknowledged  him  for  the  Messiah. 

About  the  be^nninff  of  the  third  century  arose 
the  heresT  of  the  Melcbtsedecians,  who  affirmed  that 
Melchisedec  was  not  a  man,  but  a  heavenly  power, 
snp^tor  to  Jesas  Christ :  for  Melchisedec,  they  said, 
■was  the  intercessor  and  mediator  of  the  angels,  but  Je- 
sus Christ  was  so  only  for  men,  and  his  priesthood  on- 
ly a  copy  of  that  ot  Melchisedec,  who  was  the  Holy 
Ghost. 

We  shall  only  be*  leave  to  add  here  one  opinion 
more  concerning  Melchisedec,  which  is  that  of  the 
learned  Heidegger,  who,  as  the  author  of  the  Hist. 
Patriar.  thinks,  has  taken  the  right  method  of  ex- 
plaining the  accounts  of  Moses  and  tiie  apostle  Panl 
relating  to  this  extraordinary  person.  He  supposes  a 
twofold  Melchisedec ;  the  one  historical,  whereof  Moses 

g'ves  an  acMimt  in  Uie  t4th  chapter  of  Genesis,  as  Uiat 
I  was  king  as  well  as  high  pnest  of  Jerusalem }  the 
other  allegorical,  whom  St  Paul  describes,  and  this  alle* 
gorical  person  is  Jesus  Christ. 

As  the  history  of  this  prince  and  priest  is  so  little 
known,  it  is  no  wonder,  as  Selden  obsen'es,  that  many 
fabulous  accotints  have  been  invented  of  biro ;  of  which 
the  following  may  suffice  as  a  specimen.  Eutycfans 
patriarch  of  Alexandria  relates,  that  the  body  of 
Adam  having  been  embalmed  according  to  his  order, 
was  deposited  in  a  cave  under  a  moantain  of  the  chil- 
dren of  Seth ;  but  that  Adam  before  his  death  had 
-commanded  that  they  should  take  away  his  remains 
from  that  ^ace,  and  transport  them  to  the  middle  of 
tho  eatth  :  that  Noah,  to  follow  the  ordos  of  his  an- 
cestors, had  preserved  the  bote  of  Adam  and  all  the 
patriarchs  with  him  in  the  ark :  that  finding  himself 
near  his  deaUi,  be  ordered  his  son  Shem  to  take  thp 
body  of  Adam,  to  foraish  himself  with  bread  and  wine 
ffir  his  joamey,  to  take  with  him  Melchisedec  the  sen 
«f  Phaleg,  and  to  go  to  the  place  in  which  an  angel 
would  show  them  where  to  bory  the  first  man  :  that 
Noah  added  this  order,  "  Command  Melchisedec  to 
fix  his  residence  in  that  plaee,  and  to  live  unmarried 
all  hid  lifetime,  because  God  has  chosen  him  to  do  ser- 
vice in  his  presence  \  command  him,  that  he  build  no 
temple,  nor  shed  the  blood  of  birds,  nor  four-footed 
I>ea8t8,  or  any  other  animal }  and  that  he  oSer  no 
o&r  oblations  to  Oed  bnt  bread  and  wine.**  lliia  is 
the  reason,  according  to  this  author,  why  Melchisedec, 
when  be  net  Ahnbam,  brmight  forth  only  ln«ad  and 
wine. 

A  Greek  author,  mider  the  name  of  Athanasius, 
relates,  that  Melchisedec  was  the  son  of  an  idolatrous 
king  called  Melchi  and  of  a  queen  ealled  Salem.— 
MeTchi,  having  resolved  to  offer  a  sacrifice  to  the  gods, 
sent  his  son  Melcbisedee  to  fetch  him  seven  calves.  In 
the  way  the  young  prince  was  enlightened  by  God, 
and  immediately  returned  to  his  father,  to  demonstrate 
to  him  the  vanity  of  his  idols.  Melchi,  in  wrath,  sent 
him  back  to  fet«  the  vktins,   "While  he  was  ^sent, 
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the  king  sacriBccd  his  eldest  son,  and  a  great  many  McIcUm- 
other  children,  to  his  gods.     Melchisedec  returning,  dec, 
and  conceiving  great  horror  at  this  butchery,  retired  Metcon*;. 
to  Mount  Tabor,  where  he  lived  seven  years,  without .  "^S"^  ^ 
clothes,  and  fed  only  on  wild  fruits.    At  the  end  of 
seven  years,  God  appeared  to  Abraham,  bid  him  go 
up  to  Mount  Tabor,  where  he  should  find  Melchisedec. 
He  ordered  him  to  clothe  him,  and  to  ask  his  blessing ; 
which  Abraham  having  done,  MelchisedM  anointed 
him  with  oil,  and  they  came  down  togeUier  from  the 
mountain. 

MELCOMB-REGis,  a  town  of  Dorsetshire,  in  Eng. 
land,  15Q  miles  from  London,  is  situated  at  the  month 
of  the  river  Wey,  by  which  it  is  parted  from  Wey- 
mouth.   It  appears  fi-oin  the  name  to  have  been  an- 
ciently the  king*s  demesne,  and  from  the  records  to 
have  paid  quit-rent  to  the  crown  all  along  al^er  King  '  , 
Edward  I.  till  it  was  bought  off  by  the  inhabitants 
before  they  were  united  to  Weymouth.    It  lies  on  the 
north  side  of  the  haven,  on  a  peninsula  sarrounded  by 
the  sea  on  all  sides  except  on  die  north.    The  streets 
are  broad  and  well  paved,  and  many  of  the  houses 
large  and  high.    It  sent  members  to  pariiament  in  the 
reign  of  King  Edward  I.  before  Weymouth  had  .that 
privilege.   It  was  by  parliament  appointed  a  staple  in 
the  reign  of  Edward  III.    In  the  next  reign  the 
French  burnt  it }  and  it  was  thereby  rendered  so  de- 
solate, that  the  remaining  inhabitants  prayed  and  ob- 
tained a  discharge  from  costiuns.    On  aefunint  of  its 
quarrels  with  Weymouth,  in  the  reign  of  Henry  VI-. 
its  privileges  as  a  port  were  removed  to  Pool :  but  ill 
that  of  Queen  Elizabeth  they  were  restored  to  it  by  act 
of  parliament,  which  was  confirmed  in  the  next  reign, 
on  condition  that  Mclcomb  and  Weymouth  should 
make  bnt  one  corporation,  and  enjoy  their  privileges 
in  common  j  and  to  this  was  owing  the  flourishmg 
state  of  both.    In  the  two  reigns  last  mentioned,  9 
wooden  bridge  wiUi  seventeen  arches  was  built  finmf 
hence  to  Weymouth  j  to  which,  as  well  as  its  church, 
the  chief  contributors  were  certain  eiticens  of  Lon- 
don ;  and  upon  its  decay  it  was  rebuilt  in  1 770.  Here 
is  a  good  market  place  and  town-hall,  to  which  the 
members  of  the  corporation  of  Weymouth  come  to 
attend  public  business,  as  the  inhabitants  do  to  its 
church  for  public  w<H«liip.    For  several  years  past  the 
sea  has  retired  from  it  on  the  east,  the  priory  former- 
ly being  bounded  by  the  sea  j  but  there  is  now  a  strsefi 
beyond  it,  from  which  it  is  several  paces  to  the  high 
water  marie.    Ttkt  priory  was  situated  in  the  east  part 
of  the  town,  in  Maiden  street,  whose  site  occupied' 
about  an  acre,  now  covered  with  tenement».    On  the 
south  side  are  the  remains  of  the  chapel,  now  convert- 
ed into  a  malt  house.   Near  it  are  the  remains  of  an 
ancient  building,  fiurmerly  a  nunneir.   Hen  are  three 
meeting  bouses,  and  a  worUioase  ror  the  poor.  The 
ehurc^  which  is  in  tbe  middle  ef  the  town,  has  a 
wooden  turret  finr  a  belt,  and  bad  been  an  old  chapel. 
It  was  rebuilt  in  1605,  and  made  parochial,  and  is  a 
handsome  fitbric,  with  a  beautiful  altarpiece  painted 
and  given  by  Sir  James  Thomhill.    Hie  port,  which 
generally  goes  by  the  name  of  Weymouth,  is  said  ta 
be  the  best  frequented  in  the  county,  and  is  defended 
by  Saodford  and  Portland  castles.    The  markets  for 
both  towns  are  Tuesdays  and  Fridays,  but  there  are  no' 
iaiis.   In  181  z  Melcoiiib  containeo  35^5  inhabitants,. 
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Mttlcomb.  WcymouUi  1747.    They  are 

n^K**     and  borough,  consisting  of  a  mayor,  recorder,  two 
M«lJLecr  **"^^»      uncertain  number  of  aldermen,  «nd  twenty- 
'     T     ^  f""*  ^pi^  burgesses,    \Vfaoever  has  been  a  mayor 
is  ever  after  an  alderman.    Tliey  send  four  burgesses 
to  Parliament^  wlio  are  elected  by  such  as  have  free- 
holds, whether  ihey  are  inhabitants  or  not ;  the  num- 

•  of  voters  is  near  700.    I'^.very  elector,  as  in  I^ndon, 

:  has  the  privilege  of  voting  for  four  persona,  who, 
when  chosen,  arc  returned,  in  two  distinct  indentures, 
as  the  burgesses  of  Weymouth'  and  the  burgesses  of 
Melcomb*  regis. 

MELDj^,  io  Ancient  Gcograjt/t^f  a  town  of  Gallia 
CelUca,  (called  Meldorvm  Civt'tas  m  the  Notitia),  on 
the  Matrona.    Now  Mamx,  a  eity  of  Champagne,  on 

'  the  Mame,  in  France. 

MELEAGER,  in  fabalons  history,  a  celebrated  he- 
ro, son  of  OeneuB  kii^  of  Calrdonia,  by  Althaea,  daugh- 

.  tcr  of  Tbestios.  The  Parcse  were  present  at  the  mo- 
ment of  his  birth,  and  predicted  his  future  greatness. 
Clotho  said  that  be  would  be  brave  and  courageous ; 
!Lachesis  foretold  his  uoconimon  strength  and  valour } 
and  Atropos  said  that  he  should  live  as  long  as  that  fire- 

.  brand,  which  was  ou  the  6re,  renuined  entire  and  ua- 
consumed.  Altluea  no  sooner  heard  this,  than  she 
snatched  the  stick  from  the  fire,  and  kept  it  with  the 
most  jealous  care,  as  the  life  of  her  son  totally  depend- 
ed upon  its  preservation.  The  fame  of  Mcleager  io- 
creaaed  with  his  yean  :  be  ^nalizcd  himself  in  the 
Argonantic  expedition,  and  afterwards  delivered  bis 
country  from  ^  neighlMnring  inhabitants,  who  made 
war  against  bis  father  at  the  instigation  of  Diana, 
whose  altars  Oeneus  had  neglected.    But  Diana  pu- 

.  nished  the  negligence  of  Oeneus  by  a  greater  calamity. 
She  sent  a  huge  wild  boar,  which  laid  waste  all  the 
country,  and  seemed  invincible  on  account  of  its  im- 
mense size.  It  became  soon  a  pnblic  concern  :  all 
the  neighbouring  priuces  assembled  to  destroy  this 
terrible  animal :  and  nothing  is  more  famous  in  my- 
thological history,  than  the  huntii^  of  the  Calydonian 
boar.  The  princes  and  chiefs  that  assembled,  and 
which  aire  mentioned  by  nythologists,  were  Meleager 

'  aon  of  Oeneus,  Idas  and  Lynceus  sons  of  Apharcus, 
Dryas  son  of  Mars,  Casttv  and  Pollux  sons  of.  Ju|h- 
ter  and  Leda,  Pirithnus  aon  of  Jxton,  Theseus  son  of 
iEgeus,  Anceus  and  Ccpbena  sons  ctf  lycnrgos.  Ad- 
metus  SOD  of  IHieres,  Jasoa  of  £900,  Peleus  and 
Telamon  sons  of  /Eacus,  Iphicles  son  of  Amphitryon, 
Eurytrion  son  of  Actor,  AtalaKta  daughter  of  Schoe- 
neus,  lolas  the  friend  of  Hercules,  the  sms  of  Tbes- 
tios, Amphiaraus  son  of  Oileus,  Protheus,  Coraetes, 
the  brothers  of  Altheea,  Hippothous  son  of  Cercyon, 
Jjeucippus,  Adrastui,  Ceneus,  Phileus,  Echion,  Leiex, 
Phoenix  son  of  Amyntor,  Panopeus,  Hyleus,  Uippa- 
sus,  Nestor,  Mevoetius  the  father  «f  Patroclus,  Am- 
phicides,  Laertes  the  father  of  Ulysses,  and  the  four 
8008  of  Hippocoon.  This  troop  of  armed  men  attack- 
ed the  boar,  and  it  was  at  last  kilted  by  Meleager.-— 
The  conqimw  gave  the  skin  and  the  bead  to  Atalaota, 
who  bad  first  wounded  the  animal.  This  irritated  the 
rest,  and  particularly  Toxens  and  Plexippus  the  bro- 
tSiers  of  Altlisea,  and  they  endeavoured-  to  rob  Ata- 
lanta  of  the  honourable  present.  Meleager  defended 
ber,  and  killed  his  uncles  in  the  attempt.  Meantime 
j>the  news  of  this  celebrated  conquert  had  already  readi- 
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now  me  corporation  ed  Calydon,  and  Althaea  .went  -to  the  temple  of  Cbe  Melragi 
cods  to  return  thanks  for  the  victory  which  ber  son 
had  gained :  But  being  informed  that  her  brothers  ■ 
had  been  killed  by  Meleager,  ^  in  a  monient  of  re- 
sentment thretr  into  the  fire  the  fatal  stick  on  which 
her  son^s  lite  depended,  and  Mcleager  died  as  soon  as 
it  was  consumed.  Homer  does  not  mmtion  the  fire- 
brand j  whence  sonw  have  imagined  that  this  fable- is 
posterior  to  that  poet*s  age.  But  he  says,  tbiU  the 
death  of  Toxrus  and  Plexippus  so  irritated  Ahbsea, 
that  she  uttered  tlie  most  hombU  curses  and  impreca- 
tions upon  her  son^s  head. 

Mcleager,  a  Greek  poet,  the  son  of  Eucrates, 
was  bom  at  Selcucia  in  Syria,  and  flonriehed  under 
(he  reign  of  Seleucus  VI.  the  last  king  of  ^via.  He 
was  educated  |U  Tyre  \  and  died  in  tbe  island  of  Coos, 
anciently  called  Men^.  He  there  composad  the 
Greek,  epigrams  called  by  us  the  AntJiologia.  The  dis- 
position of  the  epigrams  in  this  collection  was  often 
changed  afterwards,  and  many  additions  have  been  made 
to  them.  Tbe  monk  Planudes  put  them  into  tbe  order 
tbcy  arc  in  at  present,  in  tiie  1380. 

MELEAGIIIS,  tbe  Turkey  }  a  genus-  vf  birds 
belonging  to  the  Older  of  gallinfc.  See  Ornituo£OGY 
Index. 

MELES,  the  Badger.   See  Ursus,  Mahuaua 

Indix. 

Meles,  in  Ancient  Geography,  a  fine  river  rannng 
the  walls  of  Smyrna  io  Ionia,  with  a  cave  at  its  bead, 
where  Homer  is  satd  to  have  written  his  poems.  And 
from  it  Homer  takes  his  original  name  Melea^rmtM, 
given  him  by  his  mother  CritbeiSf  as  being  boxa  on  its 
banks,  (Herodotus). 

MELETI ANS,  in  ecclesiastical  history,  -Ibe  name 
of  a  considerable  party  who  adhered  to  the  cause  «f 
Melctius  bishop  of  Lycopalis,  in  Upper  Egypt,  after 
he  was  deposed,  about  the  year  506,  by  Peter  hisbep 
of  Alei:andria,  under  tbe  charge  oi  his  having  sacri- 
ficed to  the  gods,  and  having  been  guilty  ^  etbrr 
heinous  crimes ;  though  Epijdiauius  noakcs  his  oaJy 
"bailing  to  have  been  an  excessive  severity  a^uost  the 
lapsed.  This  dispute,  nhiah  was  at  fii'st  a  penonid 
difference  b^wcen  Meletius  and  Peter,  became  a  reU- 
.|[iou8  controversy}  and  the  Meletiao  party  anbusted 
m  the  fifth  ccntary,  but  was  coodcnwed  by  tbe  fiist 
coonoil  of  Nice. 

MELIA,  AzADEKACH,  or  the  Bead  Trte,  a  genus 
of  plants,  belonging  (o  tbe  decandria  class ;  and  ia  tbe 
natural  method  ranging  nndertbe  23d  order,  TriAiiat^ 
See  BoTAUT  Jpfiex, 

MELIANTHU3,  Honet-flower,  a  genus  *>f 
plants  belonging  to  the  didynamia  class  and  in  the^  na- 
tural method  ranking  under  tbe  24tb  order,  Corydak*. 
See  Botany  Jmdex. 

MELIBOEA,  in  Ancient  GeogrofJti/y  an  island  1^ 
Syria,  at  the  month  of  tbe  Orontes  j  which  before  it 
falls  into  the  sea,  forms  a  spreading  lake  round  it.  Hiis 
isluid  was  famous  for  its  purple  dye.  Thouf^t  to  be  a 
fwlony  of  Thessaliaos  j  and  heoce  TiiMteMiiii'i  epithet, 
Thesttdieva. 

MELXCA,  BoPEGRAsa,  ft  guras  of  the  digynia  srr 
der,  belonging  to  tbe  triandria  claas  of  plants  j  and  in 
tbe  natural  method  ranking  tmder  tbe  4tb  orders  Gn^ 
mtna.   See  Botany  Index. 

M£LIC£R£8,     8nrgfiry,  tkiad  of  .encysted  ta- 
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tUcens  BHHir,  »  called  wlien  tbeir  eoatento  ue  of  the  oouiat- 

Ji  cnceofhoner.  SeeTouoDit,  SiAOERT  indbr. 
,  MELICKBTA,  Meucertes,  or  Altiicertmt^  in  hr- 
^f"^"^  bulens  histoiy,  b  son  of  Atbanuu  and  Ino.  He  was 
saved  by  bis  mother  from  tbe  fory  of  his  father,  wbo 
prepared  to  dash  bim  against  a  wall  as  he  had  done  bis 
brother  Learchus.  'JHw  nmtfaer  was  so  terrified  that  she 
threw  herself  into  the  sea  with  Melicerta  in  her  anus. 
Neptune  bad  corapassion  on  the  misfortunes  of  Ino  and 
her  son.  He  changed  them  both  into  sea  deities. 
Ino  was  called  Leucotkoie  or  Matuta  ,*  and  Bfdicnta  was 
known  among  tbe  Greeks  -  by  tbe  name  of  PalttmoH, 
and  amoDjf  &  Latins  by  tint  of  Portumms.  Some 
suppose  that  tbe  Isthmian  games  were  instituted  in  bft* 
nour  of  Mieliceita. 

9££LIIJjA,an  anctrat  town  of  Africa,  in  tbe  kin^ 
dom  of  Fez,  and  in  the  province  of  Gafet.  It  was  ta- 
ken by  tbe  Spaaiards  in  1469,  bnt  returned  back  to 
the  Moors.   W.  Long.  2.  9.  N.  Lat.  35.  ao. 

MllLILOT.  See  TRiroLivM,  Botany  and  Agri- 
ciTLTUiiE  Index. 

Mr.LlNDA,a  kingdom  on  the  east  coast  of  Africa, 
situated,  according  to  some,  between  the  third  and 
fourth  degree  of  south  latitude ;  thougli  there  is  great 
disagreement  among  geographers  as  to  its  cxtenL  It 
is  albnved  by  all,  however,  that  the  coasts  are  very 
dangerous }  being  full  of  rocks  and  ^Ives,  and  tin 
sea  at  some  seasons  very  liaUa  to  tempests.  The  king- 
dom of  Aklinda  is  for  the  most  part  rich  and  fertile  ; 
yrodncing  almost  ^1  the  necessaries  of  life  except  wheat 
and  rice,  both  which  are  bnmgbt  thither  firam  Gam* 
baya  and  other  parts }  and  tliose  who  cannot  parchase 
them  mako  use  of  potatoes  in  their  stead,  wbicb  are 
here  fine,  large,  and  in  great  plenty.  Tbey  likewise 
abound  with  greftt'  variety  of  fruit  trees,  mots,  plants, 
and  other  esculents,  and  with  melons  of  exqniaite  taste. 
They  have  also  great  plenty  of  venison,  game,  oxen, 
sheep,  hens,  geese,  and  oAher  poultry,  Sec  and  one  breed 
of  sheep  wlrase  tails  weigh  between  30  and  40  ponndi. 
Tbe  capital  city  is  also  ^ed  Meb'iuia. 

MELINUM,  in  Natural  HUtory^  tbe  naftie  of  an 
i*aith  frmons  in  the  earliest  i^cs  cf  pmntii^,  being 
tbe  obI^  wlute  of  tbe  .great  painters  of  antiquity  %  and, 
according  to  Pliny's  account,  one  of  the  three  cniours 
with  iriucb  alone  they  performed  all  their  woriu.  From 
the  description  given  of  this  earth  it  seems  to  be  aln- 
jnioous,  tolerably  pare,  and  in  a  state  of  minute  di- 
vision. 

.  MELISSA,  in  fabulous  history,  ajdang^ter  of  Me- 
lissus  king  of  Crete,  wbo  widi  ber  sister  Amalthaea  fed 
Jupiter  with  the  milk  of  goats.  She  first  found  out  the 
means  of  collecting  htmey ; .  whence  it  has  been  fabled 
that  she  was  changed  into  a  bee,  as  her  name  is  tbe 
Greek  word  for  that  inscet. 

Mklissa,  JBoum,  a  ^nus  of  pbuits,  beloogiag  to  the 
didynamia  class ;  and  in  the  natural  method  rankiog^ 
uaier  the  4  ad  order  VerticiUatx,  See  Botany  Index. 

BfELISSUS  of  SAtiOS,  a  Greek  pUloKipber,  was 
the  son  d*  Bhnginei  and  the  dtaeiple  of  Paraenidea ; 
and  lived  about  440  B.  C.  He  petonded  that  tbe 
universe  is  infinite,  immoveable,  and  wiAnnt  a  vacounk 
Themistocles  was  amoBg  bis  pupils. 

MELITE,  in  Ancient  Geo^rapky^  an  island  lefrr- 
red  to  Africa  by  Scylax  and  Ptolen^  j  but  nearer  Si-  . 
>fUy,  and  allotted  to  it  far  tiw  Bemuse  commended 
.  \oh,  XIU.  Part  U. 
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f<w  iU  commodiona  lutrfaoars}  for  a  city  vieU  built,  iuu\t 
with  artificers  of  every  kind,  especially  weavers  of  fine  .  || 
linen }  all  owing  to  tbe  Phoenicians,  tbe  first  cidoaists. ,  Melii-. 
Now  JUo/to;  remarkaUe  for  St  Paul*s  shipwreck.   See-  '  " 
Malta. 

Meutz,  Mehtaf  or  Meh'tma  Insula ;  an  island  oa 
the  coast  of  Illyricum  in  the  Adriatic.  The  CatuH 
Meiittei  (Pliny)  were  famous.  Now  Meledc^  the  name 
of  the  island  Samos.    See  Samos. 

Melite,  in  Ancient  Gm^;raphyf  a  town  of  Ionia, 
struck  out  of  the  number  of  Ionian  towns  on  account  of 
the  arrogance  of  the  |>eoplc,  and  Smyrna  admitted  in 
lieu  of  it.    Tbe  situation  is  not  specified. 

MELITENSiS  terra,  tbe  forfA  of  Italta:  an 
earth  of  which  there  are  two  very  dificient  kinds  >  tbe 
one  of  which  is  a  bole,  tbe  other  a  marl.  Tbe  latter 
is  that  known  hy  medkal  authors  under  this  name ; 
the  former  is  the  Malta  earth  now  in  use ;  but  both 
being  brought  from  the  same  pbtce,  are  confusedly  cal- 
led by  tbe  same  name,  Tbe  Maltese  marl,  which  is 
the  terra  ileiitensis  of  medical  authors,  is  a  loose, 
crumbly,  and  li^t  earth,  of  an  unequal  and  irregular 
texture  }  and,  when  exposed  to  the  weather,  soon  falls 
into  fine  soft  powder :  but  when  preserved  and  dried, 
it  becomes  a  loose,  li{i|ht  mass,  of  a  dirty  white  colour, 
with  a  grayish  cast :  it  is  rough  to  the  touch,  adheres 
firmly  to  the  toogne,  is  very  easily  crumUed  to  pow- 
der between  the  fingers,  and  stains  the  bands.  Thnwii 
into  the  watnTf  it  swells,  and  afterwards  moulders  a- 
way  into  n  fine  powder.  It  fermentk  very  violently 
wiln  aetda.  Both  kinds  are  fonnd  in  great  abundance 
in  tbe  island  of  Malta,  and  the  latter  has  been  much 
esteemed  as  a  remedy  against  the  bites  of  ventmions 
aaimals.  The  other  has  oipplied  its  place  in  the  Ger- 
man shops }  and  is  used  there  as  a  cordial,  sudorific, 
and  astringent, 

MELITO  (canonized),  bishop  of  Sardis  in  Lydia, 
in  the  second  century ;  remarkable  for  tbe  apology  be 
presented  to  the  emperor  AureUus,  in  favour  of  tbe 
Cbristiann ;  on  which  Ensebius  and  tbe  other  ancient 
ecclesiastical  writers  bestow  great  praises :  but  diat  apo^ 
lofET  and  all  Melito*s  other  works  are  lost. 

MELITUS,  a  Greek  orator  and  poet,  the  accuser 
of  Socrates^.  Tbe  Atfaenians,  after  the  debth  of  So- 
crates, discovering  the  iniquity  of  tbe  sentence  tbey 
Imd  passed  against  that  great  philoao^ier«  pat  Melitus 
to  death,  400  B.  C. 

MELLER,  a  lake  of  Sweden,  80  miles  long,  and 
30  broad.;  on  which  stands  the  city  of  Stockholm. 

MELLI,  with  tbe  country  of  the  Moodingoes,  iit 
Africa.  The  couBtry  {brmerly  called  Melli^  now  chief" 
Ir  inhabited  by  the  Mundin|;oes,  who  still  retain  pretty 
much  of  the  character  ascribed  to  tbe  pe<^e  of  Melli,- 
lies  to  ^e  south  of  tbe  river  Gambia ;  on  tbe  west  it 
borders  on  the  kingdom  of  Kabo  j  on  tbe  south  it  has 
Meiiif  pTopeiiy  so  called,  and  tbe  mountains  that  part 
it  from  Guinea ;  and  oa  theeaat  it  extends  to  the  king- 
dmn  1^  Gago.  itb  a  great  part  of  this  country  we 
Htt  little  ae^oatnted,  as  is  the  cfoe  mth  regard  to 
most  of  the  inhmd  territories  of  Africa;  bnt  towards, 
the  sea  coast  this  conntry  is  a  little  better  known. 

Tbe  first  place  of  note  we  meet  with  is  Kachao,  %■ 
Portuguese  colony,  situated  on  tbe  river  of  St  De- 
miogo,  which  fidls  into  tbe  sea  about  36  leagues  bebiw 
this  town,— iiUwat  a6  leagues  above  Kachao,  on  the 
t  3  K  ^  samo  . 
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^^lli  same  side  of  the  river,  is  snotbcf  trading  town  called 
Helmotli  -^"'^'"f  ^'ic'^  the  months  of  October  aod  November, 
■  tbere  ii  some  trade  in  w»  and  ivory.— Bot  is  a  village 

near  tfaemoiitliof  tbe  river  GMve8,vlmt  most  of  the  tra^ 
ders  bay  rice  }  vhich  is  in  great  plentj  tbcre,  and  very 
good.— Gesves  is  a  village  on  a  nver  of  the  same  name, 
on  which  the  Portt^ese  have  a  foctory.  At  Gesvca 
one  may  trade  yearly  for  250  slaves,  80  or  loo  quin- 
tals of  wax,  and  as  many  of  ivory.  Near  the  mouth 
of  the  river  of  Gesvea  is  a  village  called  Kurbali, 
where  there  is  a  considerable  trade  for  salt  j  here  are 
also  some  slaves  and  ivory.  Bio  Grande,  or  the  Great 
Biver,  runs  i^ut  10  or  12  leagues  to  the  south  of 
the  river  jof  Gesves.  About  80  leagues  from  the  mouth 
of  it  is  a  nation  of  negroes,  who  arc  considerable  traders 
in  ivory,  rice,  millet,  and  soivo  slaves.  They  are  called 
Anaiotut,  Over  agunst  the  mouth  of  Rio  Grand^  is 
m  c1nst«r  of  islasda  called  Butago  Islet ;  the  most  con- 
siderable of  vriiiah  is  Casss^t,  being  dwut  six  leagoes 
Jong  and  two  broad ;  its  soil  is  very  good,  and  produces 
millet,  rice,  iud  all  kinds  of  pulse,  besides  orange  and 
'  palm  trees,  and  many  others.  This  island,  with 
those  of  Carache,  Canabac,  and  La  Gallioa,  are  tbe 
only  ones  where  tbe  Europeans  may  trade  with  some 
security.  They  trade,  however,  sometimes  at  the  other 
islands,  but  they  must  be  extremely  cantious  ;  and  yet 
after  all  their  precautions,  they  will  be  robbed  and 
murdered  if  they  venture  to  go  .ashore.  The  river 
Nunbo  runs  16  leagues  to  the  south  of  Rio  Grande} 
it  is  very  considerable,  and  comes  from  a  vast  distance 
inland.  One  may  buy  here  300  quintals  of  ivory  and 
20o>  slaves  »-year.  Rice  grows  here  admirabfy  well, 
and  is  very  .cheap.  There  are  everywhere  sngar  canes 
which  grow  naturally }  and  pl>nts  vi  indtgo,  -whicb 
might  turn  to  good  account.  The  trade  is  canied  on 
Jiere  from  ftUrch  till  Aonist  In  the  river  of  Sierra 
lieone,  the  late  Royal  African  Company  of  England 
had,  in  the  year  1728,  two  islands;  the  one,  called 
Towo,  a  large  flat  island,  near  three  leagues  in  circom- 
ierence,  on  whidi  the  company^s  da-ves  bad  a  good 
plantation  the  rest  of  the  island  is  covered  with  wood, 
among  which  are  silk  cotton  trees  of  an  unaccountable 
size.  The  other  island  is  Serue,  whereon  stood  a  re- 
gular fort.  It  was  formerly  the  residence  of  one  of 
the  English  ehiefkt 

MELLlXEy  or  Hokky-vtoke,  a  mineral  nib- 
stance,  oomnosed  of  a  peculiar  acid  and  ahunina.  See 
Meuite,  Minxraloot  Index, 

MELMOTH,  WitLtAH^  Esq.  a  learned  member 
of  Lincoln^s  lun,  was  bem  in  1666.  In  conjunction 
with  MrFeere  Williams,  Mr  Melmoth  was  the  publisher 
of  Veroon*s  Reports,  under  an  order  of  the  court  of 
chancery.  He  had  once  an  intention  of  printing  his 
own  Reports ;  and  a  short  time  before  his  deaUi  adver- 
tised them  at  tbe  end  of  those  of  his  coadjutor  Peere 
Williams,  as  then  actually  preparing  for  the  press. 
They  have,  however,  not  yet  made  their  appearance. 
But  the  poformapce  for  which  he  justlydeserves  to  be 
held  in  perpetual  romembmnce  is,  The  Great  Im- 
portance of  a  Religious  Life concerning  which  it 
may  be  mentioned  to  the  credit  of  the  age,  that  oot- 
viustanding  many  large  editions  had  before  been  circu- 
lated, 42,000  copies  of  this  useful  treatise  have  been 
•old  in  the  last  x8  years.  It  is  a  somewhat  sin^lar 
eircoiDBtaiice,  that  the  real  author  of  this  most  admirahle 
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treatise  should  never  before  have  been  publicly  known  Hdarai 
(it  baring  been  commonly  attributed  to  tbe  first  earl  of  II 
Egmont,  and  particularly  by  Mr  Walpole  in  his.  "*|°^J 
Catalogue) ;  which  is  tbe  more  ^ur^nn^,  as  the  audior  ' 
is  pUtnly  pnnted  ont  in  tbe  fcdknring  abort  character 
jn«fixed.  to  the  book  itself ;  It  may  add  weight,  per- 
haps, to  the  reflections  contained  in  tbe  following  pages, 
to  inform  tbe  reader,  that  the  author's  life  was  one 
uniform  exemplar  of  thk»e  precepts  which,  with  so 
generous  a  zeal,  and  such  an  elegant  and  afiiecting 
simplicity  of  style,  he  endeavours  ta  recomniend-  to 
general  practice.  He  left  others  to  contend  for  modes 
of  faith,  and  inflame  themselves  and  tbe  world  mth 
endless  controversy :  it  was  the  wiser  purpose  of  his  mnre 
ennobled  aim,  to  act  up  to  those  clear  rules  of  conduct 
which  revehition  hath  graciously  prescribed.  He  posset 
ed  by  temper  every  moral  virtue ;  by  religion  eveiy 
Christian  grace.  He  had  a  homani^  that  melted  al 
etery  distress }  a  charity  iriiich  not  only  thought  no  evil, 
fautsn^cted  none.  He  exercised  his  profiemien  with  a 
skill  and  integrity  which  nothing  could  equal  but  tbe 
disinterested  motive  that  animated  bis  labours,  or  the 
amiable  modesty  which  accompanied  all  his  virtues.  He 
employed  his  industry,  not  to  gratify  his  own  desires ; 
no  man  indulged  himself  less :  not  to  accumulate  useless 
wealth  ;  no  man  more  disdained  so  unworthy  a  pursuit : 
it  was  for  the  decent  advancement  of  his  &mily,  for  the 
generous  assistance  of  his  friends,  for  the  ready  relief 
of  the  indigent.  How  often  did  he  exert  his  distinguished 
abilities,  yet  refuse  the  reward  of  them,  in  defence  of  the 
widow,  toe  btherless,  and  him  that  bad  none  to  help 
him  !  ,In  a  word,  few  have  ever  passed  a  mete  usefiil, 
not  one  n  more  blameless  life ;  and  his  whtde  time  was 
employed  either  in  doing  good,  or  in  meditating  it.  He 
died  on  the  6th  day  of  April  1 743,  and  lies  buried  under 
the  cloister  of  Lincoln*s  Inn  Chapel.  m£M.  fat.  opt. 
HEK.  FiL.  Die."  Tbe  s(Hi,  by  whom  this  character  is 
drawn,  is  William  Melmoth,  Esq.  the  celebrated  transla- 
tor of  Pliny  and  of  Cicero's  Letters ;  and  author  of  those 
which  pass  under  the  name  of  Str  Thomas  Fttvosbarae. 

MELOCHIA,  Jews  Mallow,  a  genns  of  plants 
belonging  to  the  monadelphia  class  j  and  in  tbe  natural 
method  ranking  under  the  37th  wder,  Cb&Mii^ftnr. 
See  BoTAMT  Indeu. 

MELODUNUM,  in  Ancient  Geography^  a  town  of 
the  Cenones  ip  Gallia  Celtica,  above  Lutetian  now 
Mehtn,  in  the  Isle  of  France,  on  tbe  Seine. 

MELODY,  in  music,  a  succession  of  sounds  ranged 
in  such  a  manner^  according  to  the  lavrs  of  rfaydimus 
and  modulation,  that  it  may  form  a  sentiment  agreekble 
to  the  ear.  Vocal  melody  is  called  sinigtng  ;  and  that 
which  is  performed  upon  instmments  may  he  termed 
sytnpho7UC  melody. 

The  idea  of  rh^mus  necessarily  enters  into  that  of 
melody.  An  air  is  not  an  air  but  in  proportion  as  tbe 
laws  of  measure  and  quantity  are  observed.  The  same  ' 
succession  of  sounds  is  susceptible  of  as  many  different 
characters,  as  many  different  kinds  of  melody,  as  tbe 
various  ways  by  which  its  em|d)atic  notes,  and  tbe 
quantities  of  those  which  intervene,  may  be  diversified  $ 
and  the  change  in  dnntion  of  the  notes  aluie,  na^ 
disguise  that  very  succeseion  in  such  a  manner  that  it 
cannot  be  known.  Hins,  melo^  in  itsdf  is  nodiing  y 
it  is  the  riiythmus  or  measure  which  determines  it,  and 
then  can  w  no  air  without  time.    If  thai  we  abstract 
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meuore  from  both,  we  ounot  compare  melody  with 
bannony  )  fw  to  the  former  it  is  essential,  but  not  at 
all  lo  tbe  latter. 

Melody,  according  to  tbe  manner  in  wblcb  it  is 
considered^  bas  a  relation  to  two  different  principles. 
When  regarded  only  as  agreeable  to  the  proportions  of 
sound  and  the  rules  of  modulation,  it  has  its  principle 
ia  harmony  ;  since  it  is  a  faarmonical  analysis,  which 
exhibits  the  different  gradations  of  the  scale,  the  chords 
peculiar  to  each  mode,  and  the  laws  of  modulatioo, 
which  are  the  sole  elements  that  compose  an  air.  Ac- 
cording to  this  principle,  the  whole  power  of  melody 
is  limited  to  that  of'  pleasing  the  ear  by  agreeable 
aonndi,  ■»  the  eye  may  be  ^cased  with  aa  aneeable 
assemblage  of  suitable  coloun.  But  when  cmuidercd  as 
an  imitative  art,  by  which  we  may  aSect  tbe  mind 
with  various  images,  excite  different  emotions  in  the 
heart,  inflame  or  soothe  tbe  passions  ;  by  which,  in  a 
word,  we  produce  different  effects  upon  our  moral  fa* 
eulties,  which  are  not  to  be  eflectuated  by  tbe  ioflu- 
ence  of  external  sense  alone,  we  must  explore  another 
principle  for  melody  :  for  in  our  whole  internal  frame 
there  a^ean  to  be  no  power  upon  which  either  har- 
mony alone,  or  its  necessary  itiults,  can  suxe,  to  afiect 
us  in  such  a  manneiv 

What  then  is  tbe  second  principle  !  It  is  as  much 
foooded  mi  nature  as  tbe  first ;  but,  in  order  to  discover 
its  fimndation  in  nature,  it  will  require  a  more  accnimte 
thon^  simpler  obscnrattOfi,  and  a  more  exquisite  degree 
of  sensibility  in  the  observer.  This  principle  is  the 
same  which  varies  the  tone  of  the  voice,  when  we 
speak,  according  as  we  are  interested  in  what  we  say, 
and  according  to  the  different  emotions  which  we  feel 
ID  expressiug  it.  It  is  the  accent  of  languages  which 
determines  the  melody  of  every  nation }  it  is  the  accent 
which  determines  us  to  employ  the  emjdiasis  of  speaking 
while  we  sing,  and  to  speak  with  more  or  less  energy 
according  as  tbe  language  which  we  use  is  more  or 
less  accented.  That  language  whose  accents  are  tbe 
most  senuble,  oa^t  to  produce  a  more  passionate  and 
more  Hvely  melody  that  which  has  little  accentuation, 
or  none  at  all,  can  only  {woducc  a  cold  and  languid 
melo^,  without  character  and  without  expression. 
These  are  the  tone  principles :  in  propwtion  as  we  de- 
'part  from  tfaem,  when  we  speak  of  the  power  of  music 
ilpoo  the  human  heart,  we  shall  become,  unintelligible 
to  ourselves  and  others :  our  words  will  be  without 
meaning. 

If  music  does  not  impress  the  sou)  with  images  hut 
by  melody,  if  from  tbenCe  it  obtains  its  whole  power, 
it  must  fwlow,  that  all  musical  sounds  which  are  not 
pleasing  by  themselves  alone,  however  agneable  to 
harmony  they  may  be,  k  not  an  imitaUve  music ;  and, 
being  ino^ble,  even  with  its  most  beautiful  chords, 
either  to  present  the  images  of  things,  or  to  excite  tbe 
finer  feeliuga,  very  somi  cloys  the  ear,  and  leaves  al- 
ways the  hourt  in  oc^d  indifiereace.  It  follows  like- 
wise, that  notwithstanding  tbe  parts  which  harmony 
haa  introdnced,  and  wfaii£  tbe  present  taste  of  mdsio 
so  wantonly  abases,  wherever  two  diibrent  melodies 
are  beard  at  the  same  time,  tbey  counteract  each  other, 
and  destroy  the  effects  of  Imth,  however  beautiful 
each  may  be  when  performed  alone :  from  whence  it 
may  be  judged  with  whiU  degree  of  taste  the  French 
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con^oeen  have  btrodnced  in  tbeir  opeiM  die  miser- 
able  practice  of  accompanying  one  air  with  another,  as 
well  m  singug,  which  is  the  native  expression  of  pa- 
thos and  sentiment,  as  in  instrumental  performances  ;  * 
which  is  the  same  thing  as  if  whimsical  orators  should 
take  it  ia  their  l^ds  to  recite  two  omtions  at  the  suae 
time,  that  the  elegance  of  each  might  derive  more 
force  from  the  other. 

So  much  for  Rousseau.  Hic  translator,  however,  has 
reason  to  fear,  that  tbe  causes  by  which  national  me- 
lody is  diversified  and  characterized,  are  more  pro- 
found and  permanent  than  the  mere  acc«ituation  of 
langua^.  This  indeed  may  have  great  influence  in 
determining;  tbe  nature  of  the  rh^thmus,  and  the  place 
of  empfafttic  notes ;  but  very  little  in  regulating  the 
nature  of  the  emphasis  and  expression  themselves.  If 
Ronsseao*s  principle  be  true  in  its  full  extent,  he  must 
of  necessity  acknowledge,  that  an  atr  which  was  never 
set  or  intended  for  wor^,  however  melodious,  cannot 
be  imitative  j  he  must  likewise  confess,  that  what  is 
imitative  in  one  nation  cuinot  be  such  in  another :  nor 
can  it  be  denied,  upon  bis  hypothesis,  that  tbe  recita- 
tive, which  is  lormed  upon  tbe  mode  of  speaking,  is 
the  most  forcible  of  all  melodies ;  which  is  absurd* 
His  other  observations  aTe  at  once  judicions  and  pro- 
found. Though  it  is  impossible  to  exhibit  the  beanty 
and  variety  cl  harmony  by  playing  the  same  melody 
at  the  same  time  upon  difierent  kc^  admitting  those 
keys  to  form  among  themselves  a  perfect  chord,  whiA 
will  of  consequence  preserve  all  the  sid)8eqnent  notes  in. 
the  same  intervals ;  yet  this  perfect  harmony  would  by- 
no  means  be  uniformly  pleasing  to  tbe  ear.  We  must 
therefore  of  necessity  introduce  less  perfect  chords  to 
vary  and  increase  the  pleasure,  and  these  chords  in  any 
complex  system  of  music  must  of  necessity  produce 
dissoaances.  It  then  becomes  the  business  of  the  com- 
poser to  be  careful  that  these  discords  may  arise  as 
turally  from,  and  retom  as  naturally  to  perfect  hap- 
roony  as  possible.    All  these  causes  most  inevitoUy  va> 

3 the  melody  of  the  different  parts  ;  hnt  still,  amidst 
these  difficulties,  the  artist  ooj^t  to  be  zealons  in 
preserving  the  melody  of  eadi  as  boai^geneons  witik 
the  others  as  possible,  that  tbe  result  of  the  whtde  tamf 
be  in  some  measure  nnilbrm.  Otbenmsa,  tnr  counter- 
acting each  other,  the  parts  will  reciprocally  destroy 
the  effects  one  of  another. 

MELOE,  a  genus  of  insects  of  tbe  order  of  coleop* 
tera.    See  Entomology  Index. 

MELON,  a  species  of  CucuHis,  in  the  LinuseaB 
system.  See  Botany  and  Gardening  Index. 
fFatt;r  Melos.  See  Ancuria,  Botany  Index, 
MELOS,  in  Ancient  GcogrvpAy^  an  island  betwam 
Crete  and  Peloponnesus,  about  24  miles  from  Scyllaeum. 
It  is  about  60  miles  in  circumference,  and  of  an  oblong 
figure.  It  enjoyed  its  independence  for  about  700 
years  before  the  time  of  the  Peloponnesian  war.  "niia 
island  was  originally  peo^ed  by  a  LacedsHnonian  colo- 
ny, 1 1 1  $  years  before  die  Oiristian  en*  For  this  rea- 
son the  iiuiabitants  refused  to  join  the  rest  of  the 
isbinds  and  tbe  Athenimw  Against  the  Peloponuesians. 
This  refusal  was  severely  punished.  Tbe  Athenians 
took  Melos,  and  put  to  the  sword  all  such  as  were  able 
to  bear  arms.  'Ibe  women  and  children  were  made 
slaves,  and  the  island  lef^  destdato.  An  Atheniao  co- 
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tlvldUuu  loay  K peopled  it,  till  Lender  reconquered  it,  and  re- 
eBtablwhed  the  original  inhabitants  in  their  possessions. 

M£LOTHKIA,  a  genua  of  plants  belonging  to  the 
triandrui class;  and  in  the  natural  method  ranking  un- 
der the  34th  order,  CucurbtUicM.  See  Botany  Index. 

MELPOMENE,  in  Fahuhat  Histotj,  one  of  the 
ninses,  daughter  of  Jupiter  and  Mnemosyne,  ^e  pre- 
sided over  tragedy.  Horace  has  addressed  the  Bnest  of 
his  odea  to  hc>r,  as  to  the  patroness  of  lyric  poetry. 
She  iras  generally  represented  as  a  young  vroman  with 
a  Beriou.s  countenance.  Her  garments  were  splendid  ; 
nhc  wwe  a  buskin,  and  held  a  dagger  in  one  hand,  and 
in  the  other  a  sceptre  »nd  crown. 

MELKOSE,  a  town  of  Scotland,  in  the  countf 
of  Selkirk,  and  on  the  confines  of  Tweedile,  sAted  on 
the  south  si^  of  the  river  Tweed ;  vith  an  andent 
dbhey,  now  in  mins.  W.  Long.  2.  33.  N.  Lat  55. 
32. 

This  abbey  was  founded  by  King  David  I.  in  1136. 
He  peopled  it  with  Cistertians  brought  from  Hivale  ab- 
bey in  Yorkshire,  and  dedicated  it  to  the  Virgin  Mary. 
At  the  Seformation  James  Doug! as  was  appointed  com- 
mendator,  who  took  down  much  of  the  building,  in 
order  to.  furnish  materials  for  a  large  house  to  himself, 
which  still  remains,  and  is  dated  15^0.  Nothing  is 
left  of  the  abbey  excepting  a  part  of  the  cloister  wall 
eleganUy  carved ;  but  the  mins  of  the  church  aru  of 
moat  nneommoii  beautr.  The  sculpture  is  excellent, 
and  the  figures  geneimlly  in  good  preservation.  A  few 
years  ago  tlie  parish  ebnrdi  was  remored  from  the  ah- 
b^,  ana  %  new  choreh  bnik  at  some  dirtance  from  it. 
The  rents  of  this  abbey  at  the  Refwrnation  were,  in 
money  JI44I.  158.  4d.  wheat,  19  ch.  9  bolls,  bear 
7^  ch.  3  bolls,  meal  14  ch.,  oats  47  ch.  i  boll,  bntter 
105  stone,  salt  8  ch.,  capons  104,  poultry  520,  peats 
340  toad.  These  measures  are  one-third  more  than 
the  standard.  Alexander  II.  was  buried  beneath  the 
great  altar,  and  it  is  abo  the  place  of  iotenncnt  the 
DoQ^ases  and  other  potent  nmilies^— Its  situation  it 
extremely  pleasant. 

MELT  or  FISHES.  In  the  meh  of  a  living  cod 
thelv  are  snch  numbers  1^  those  animalcules  said  to  be 
found  in  the  semen  of  idl  male  animals,  that  in  a  drop 
of  its  juice  no  larger  than  a  mtn  of  sand,  there  are 
contained  more  than  10,000  of  them  ;  and  comidning  . 
how  many  snch  quantities  there  are  in  tlie  whole  melt 
of  one  sudi  fish,  It  is  not  incredible,  that  there  are  more 
animals  in  one  melt  of  it  than  there  are  living  men  at 
one  time  upon  the  face  of  the  earth. 

MELTING  CONE,  in  essaying,  an  hd!ow  cone  of 
brass  or  cast  iron,  into  which  melted  metalline  sub- 
atances  are  thrown,  in  order  to  free  them  from  their 
acorue.  When  a  small  quantity  of  matter  is  melted, 
it  will  he  sufficient  to  nib  the  inside  of  the  cone  with 
grease ;  but  when  the  quantity  is  large,  especially  if 
it  contains  any  ^ing  Sttl[diureous,  this  caution  of  tal- 
Ittwing  the  moulds  is  not  sufikient.  In  this  case  the 
essayer  has  reconm  to  a  late  reduced  to  thin  pap 
with  water,  which  effectanlly  prevents  any  injury  to  the 
cone. 

MELTON  MoOBRAT,  a  town  of  I^icestershire, 
f08  miles  from  London.  It  is  a  iHrfte  well-built  place, 
in  a  fertile  soil with  a  market  on  Tuesday,  the  most 
considerable  fat  cattle  of  any  in  thb  part  of  tlte  island. 
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It  is  almost  encompused  with  a  little  river  called  the 
£jfe,  over  which  it  has  t«ro  fine  bridges  j  and  has  a  || 
large  handsome  church,  with  a  free  schod.   Here  are  Hewiai 
frequent  horse  races,  and  three  fiura  in  the  year.  v 

MELVIL,  Sir  James,  descended  from  an  honour- 
able Scots  family,  being  the  third  son  of  the  laird  of 
Kaeth,  was  bom  about  the  middle  of  the  i6th  century. 
He  went  to  France  very  young,  in  the  capacity  of 
page  to  Queen  Mary,  then  married  to  the  dauphin ; 
and  on  the  death  of  her  husband,  followed  her  to 
Scotland,  where  he  was  anade  gentleman  «f  her  cham- 
ber, and  admitted  a  privy  counsellor.  She  em|^eyed 
him  in  her  most  important  concerns,  till  her  unhappy 
confinement  in  Iiochleven,  all  which  be  discharged 
with  the  utmost  fidelity ;  and,  -from  his  own  acconnts, 
there  is  reason  to  conclude,  that,  had  riie  taken  his 
adncc,  she  miffht  have  avoided  many  of  her  mufbr- 
tunes.  TVhen  she  was  prisoner  in  En^and,  she  recom- 
mended him  strongly  to  her  son  James ;  with  whom  he 
continued  in  favour  and  employment  until  the  death  of 
Queen  Elizabeth :  James  would  then  have  taken  him 
to  England  j  but  Melvil,  now  grown  old,  was  desirous 
of  retiring  from  business,  and  in  bis  retirement  he  drew 
np  the  memoirs  of  his  past  life  for  the  use  of  his  son. 
These  Memoirs  were  accidentally  found  in  Edinbui^ 
castle  in  the  year  1660,  thou^  nobody  knew  bow. 
they  came  to  be  deposited  there  j  and  were  published 
in  folio  in  1683. 

MEMBERS,  in  Anatomy,  the  exterior  parts,  arising 
from  the  trunk  or  body  of  an  unmal  like  the  bougha 
from  the  trmk  of  a  tree. 

Member,  in  Arck&ect»re^  denotes  any  part  of  w 
bttildiog    as  a  frieze,  cornice,  or  the  like. 

Mehbeh  is  sometimes  also  osed  for  moulding. 

Member,  in  Grammar^  is  ap^ied  to  the  parts  of  a 
period  or  sentence. 

,  Member  is  also  nsed  to  denote  some  particular  or- 
der or  rank  in  a  state  or  govemroent :  thus  we  say, 
**  member  of  a  corporation,  member  of  parliament, 
member  of  the  council,"  &c. 

MEMBRANE,  MEUfBRAVA,  in  ^^fwny,  a  similar 
part  of  an  animal  body ;  heing  a  thin,  white,  flexibly 
expanded  skin,  formed  of  aevml  sorts  of  fibres  inter-- 
woven  together,  and  serving  to  cover  or'  wrap  np  cer* 
tain  parts  of  the  body.   Bee  Ahatomt  pagsim, 

MEMEL,  or  Memmel  ;  a  town  of  Prussia,  situat- 
ed on  the  northern  extremity  of  the  Curiscbe  Haf, 
an  inlet  of  the  sea  about  70  miles  in  length,  which 
is  here  joined  to  the  Baltic  by  a  narrow  strait.— It  is 
an  ill  buitt  town,  with  narrow  dirty  streets;  but  re- 
markable for  its  extensive  commerce,  being  protided 
with  the  finest  harbour  in  tlte  Baltic.  In  1784,  996- 
sfaips,  amongst  which  were  500  English,  arrived  here. 
The  imports  chiefly  are,  salt,  iron,  snd  salted  herrsags  }- 
Uie  exports,  which  greatly  exceed  the  imports,  are  am- 
ber, com,  hemp,  flax,  and  particularly  timber.  An 
English  ccnsul  resides  here.  The  totde  hicreaaed  great- 
ly on  account  of  the  high  duties  laid  on  the  imports 
Bijra.    E.  Lmig.  21.  35.  N.  Lat.  55.  50. 

MEMNON,  in  fohnlons  biston't  a  king  of  EAiopn, 
son  of  Tithontre  and  Atmra.  He  came  with  a  body 
of  1 0,000  men  to  assist  his  undo  Friam,  during  the 
Trojan  war.  .  He  behaved  with  great  courage,  snd 
killed  Antilochus,  Nestor^  son.  The  aged  fa)ttwr  etod^ 
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leogcd  the  Etliiopien  mooarcfa ; 
it  OD  account  of  the  Teaeriible  age  of  Nestor,  and  ac- 
cepted that  of  AchilJes.  He  was  lulled  in  the  com>- 
bat,  in  the  sight  of  the  Greciao  «id  Trojan  arniies. 
Aurora  prayed  to  Jupiter  to  grant  her  son  such  honours 
as  might  distinguish  him  from  other  mortals.  The 
god  consented  and  immediately  a  numerous  flight  of 
urds  issued  from  the  homing  |Mle  on  which  the  body 
MS  laid,  and  dividing  thonsdves  into  two  separate  b»- 
£es,  fought  with  such  fnry,  that  abore  half  of  them  fell 
down  m  the  fire  as  victims  to  a^^ease  the  imuies  oFMem- 
nm.  lliese  birds  were  called  i&auMfnUev;  and  it  hns- 
becQ  obaerred  1^  soma  of  the  ancieBts,  that  thej  octct 
fiuled  to  xetura  yeuly  to  the  tenh  of  Meoinoa  in 
Troas,  and  xepeat  the  same  bloody  engagement  in  fao- 
Donr  of  the  hero  from  whom  they  received  their  name. 
Hm  Ethiopians  or  Egyptians,  over  whom  Memomi 
reigned,  erected  a  cetelmted  statue  to  the  honour  of 
their  monarch.  Thb  statue  had  the  wonderful  pro- 
perty of  ntterinf  a  melodious  sound  every  day  at  sun- 
rising,  like  that  which  is  beard  at  the  breaking  of- 
the  string  of  a  harp  when  it  is  wonnd  up.  This  was 
ofiected  by  the  rays  of  the  son  when  they  fell  upon 
k.  At  the  setting  of  the  son,  and  in  tl>e  night,  the 
soaad  was  lf^;Dbnoas.  This  is  supported  by  the  testi- 
mony of  the  geogn^her  Strabo,  who  coafesMS  him- 
nlf  ignoiaat  whether  it  pnoeeded  fipom  the  basts  of 
tb«  Btat&c,  or  the  peo^  tint  were  then  anond  it. 
Hiis  oelebrated  slatne  was  dismantled  by  order  of 
Canbyies  when  he  ooo^nencd  £^;ypt;  ai^  its  ruins 
still  astonish  modem  tntvcUtn  by  dieir  grandenr  and 
beauty. 

Mbmsoh  of  Rhodety  ooe  of  the  generals  of  Darius 
king  of  Persia,  advised  that  prince  to  lay  waste  the 
oeuatry,  in  order  to  deprive  Alexander  the  Creates 
army  of  su|qtort,  and  af^rwards  to  attack  Mscedim  ; 
hot  this  counsel  was  disapproved  by  Darins^s  other  ge- 
■waJs.  Memnon  behaved  at  the  passage  of  the  Ghra- 
nicns  like  an  expertenoed  generaL  He  afterwards  de- 
fended the  city  of  Mil^n  with  great  conn^  }  seized 
the  adands  of  Chios  and  Lesbos;  spDsod  terror  throng^- 
out  all  C^vcce ;  and  would  have  pnt  a  stop  to  the  con- 
qnests  of  Alexander,  if  he  bad  not  been  ptevcated  by 
death.  Barsina,  Memnon*s  widow,  was  taken  j^soner 
with  Darius^  wife,'  and  Alexander  had  a  son  by  bar 
named  HercuUs. 

MEMOIRS,  in  nsatters  of  literature,  a  species  of 
histary,  written  by  persons  who  had  some  share  in  the 
transactions  they  rehtte }  answering  to  what  the  Bo- 
mans  called  Cwwaiwifierri'.— The  journals  of  the  proof  ed- 
lags  of  a  literary  society,  or  a  collection  of  matters 
transacted  therein,  are  likewise  called  Memoirs. 

MEMORY,  a  faculty  of  the  miad,  which  presents 
to  ns  ideas  «*  sotioiis  of  w^  is  past,  aeeonspanied 
with  a  persoaaioa  that  the  ihmgi  tbcmselvei  wcm  fat- 
maif  real  and  peeaei^  ^Vhat  we  distinodyraBembev 
to  have  pereeived,  we  as  fimdy  heliarae  to  baMs  lMfpeA!> 
•d,  as  iA«t  is  now  pnatnttoonraenses. 

The  <^nion8  of  phUosiqdiers  cowceming  tlie  means 
by  sAicb  the  miad  retoios  the  sdsas  of  past  olqccta, 
and  bow  these  ideas  cany  with  them  evidence  of  their 
•hjeets  having  been  actvally  perceived,  sbaH  he  bod  fae- 
fcre  Dur  readers  in  aaother  plaee :  (see  MxTArHTsicSj 
Hut  I.  chap.  ii).  At  present  we  ehatt  throw  tsgellier 
tons  oliiNii  niliaM  <w  tM  awwrg,  widUi,  heiifof «. 
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but  Mmmimi  r^ued  practical  rather  than  of  a  ^ecolative  nature,  cannot  be 
admitted  into  the  article  where  the- nature  of  the  &cul- 
ty  itself  is  discossed. 

"  AVben  we  remember  with  Uttle  or  no  effort,  it  is 
caUed  raaemirance  simply,  or  utemotyf  and  sometio^ 
passive  memory  *,    When  we  endeavour  to  remember  *  Bcwttilr'* 
what  does  not  inuncdiately  (and  as  it  were)  of  itself-^'"""''' 
occur,  it  is  called  active  mimmy  ta  recoUection,  A^^^^ 
ready  recollection  of  our  knowledge,  at  the  moment 
when  we  have  occasion  for  it,  is  a  talent  of  the  great*- 
e«t  importance.  The  man  possessed  of  it  seldom  fails  to . 
distinguish  himself  in  whatever  sort  of  business  he  nay 
be  eng^ed."    It  is  mdced  evident,  that  when  tlm 
power  of  retration  is  weak,  nil  attempts  at  cmiaeoce 
of  knowledge  must  be  vain ;  for    momory  is  the  pri- 
mary and  fundameotal  power  f,  without  which  theref/dbr. 
coold  be  no  other  intellectaal  operation.  Judgment  and 
ratiocination  soppose  something  already  known,  and 
draw  their  decidona  only  from  experieaoe.  Ima^ua- 
tieo  selects  ideiu  from  the  treasures  of  remembrance, 
and  produces  .novelty  only  by  varied  combinations.  We 
do  not  even  form  conjectures  of  distant,  or  anticipatioaa 
of  future  events,  but  by  condudio^  what  is  possible  from 
what  is  past." 

Of  a  iacnlty  so  important,  many  nilee  have  been 
given  for  the'  regulatioa  and  improv^ent ;  of  whidi^ 
the  first  is,  that  be  iriio  wishes  to  have  a  dear  aad  dia- 
tinct  remembrance,  should  be  temperate  with  respect 
to  eating,  drinking,  and  sleep.   The  memory  depends 
very  much  upon  the  state  of  the  brain  ;  aad  therefore 
whatever  is  kurtfiil  to  the  Utter,  must  be  prejudioiai  . 
to  the  former.    Too  much  sleep  clouds  the  brain,  and 
too  little  overbed  it ;  therefia«  either  of  these  ex- ' 
tremes  must  of  coorse  hurt  the  memory,  and  oug^-. 
carefully  to  be  avoided.    Intemperance  eif  all  kinds, . 
aad  excess  of  possum,  have  the  same  iUefiects;  se  that 
we  rarely  sMct  with  an  intemperate  Ittrion  wboee  me- 
morj  is  at  once  dear  and  tenacious.  * 

"  The  liveliest  remembrance  is  not  so  vivid  as  the 
sensation  that  prodnccd  it  t  (  and  ideas  of  menAry  do  t  BsMie'M 
often,  but  not  always,  decay  more  and  bok,  as  theori--'^''"''^ 
ffinal  sensation  beoooMS  mors  and  more  ivmote  hk  tine, 
Those  aeasalieoB  and  those  thoughts  have  a  chance  to 
be  long  remembered  which  are  lively  at  first;  and 
those  are  likdy  to  he  most  lively  which  are  most  at- 
tended to,  or  which  axe  accompanied  with  pleaswe  or 
pain,  with  wosider,  surprise,  curiosity,  merriment,  and 
other  livdy  passions.    The  mt  of  memory,  tfaeielore,  is 
little  moEB  dian  the  tH  of  attention.    What  we  widki 
to  renseniber  we  sheald'attend  to,  sons  to  understand  it 
pt3r£eotly,  fixing  our  view  particularly  upon  its  inpcrt- . 
ance  or  ainguliur  natore,  tWt  it  nsay  raise  witkin  vs- 
soam  of  tfe  pasaipnn  ajbonre  mentioned.    We  should  also  , 
disei^iage  oar  minds  from  all  otber  ^Ings,  that  we  aa^  " 
attend  Mom  eioetuaUy  to  the  object  -which  ise  iridi  to 
wsiienAer.   No  man  will  icad  with  modi  advantag* 
who  is  not  aUe  at  |Jsai»e  to  evacnate  bis  mind,  or. 
who  knmfft  net  to  his  aiitbar  an  iBteUcct-  defeoated  and 
pare,  amtfaer  tnrbid  with  care,  aor  agitated  with  plea- 
aare.    If  the  repositanes  of  thmght  are  atumdy  Ml, 
what  csQ  they  receive?-  If  the  mind  is  emqilimd  m 
the  past  cr  the  &torc,  the  bosk  will  he  hdd  briore  the 
eyes  in  vain. 

**  It  is  the  praetineoCMay  tenders,  toaete  in  tfae$  EUmaai 
MMghi  «f  tbnrMBi  tiie  mmt  iDii«taatpasBa£es  j^«/^ 
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MeiMiT.  the  stroBgMt  argomenta,  or  the  hrig^teit  sentiments. 

'  ■  y  Thoa  they  load  their  tnliids  with  superfloous  atten- 
tion, repress  the  vehemence  of  curiociity  by  useless  A*M- 
beration,  and  by  frequent  interruption  break  the  cur- 
rent of  narration  or  the  chain  of  reason,  and  at  last 
dose  the  volume  and  forget  the  passages  and  the 
markn  together.  Others  are  firmly  persuaded,  that 
nothing  is  certainly  remembered  but  what  is  tran- 
scribed *,  and  tbey,  therefore,  pass  ireeks  and  montlis 
in  traosferring  large  quotations  to  a  common-place* 
book.  Yet,  why  an;  part  of  a  book  n^ich  can  be 
consulted  at  pleasure  should  be  copied,  we  are  not 
^e  to  discover.  The  hand  has  no  closer  correspond- 
ence widi  the  memory  than  the  eye.  The  act  of  writ- 
ing itself  distracts  the  thoughts  ;  and  what  is  read 
twice,  is  commonly  better  remembered  than  what  is 
transcribed.  This  method,  therefore,  •coosnmes  time, 
without  assisting  the  memory.  But  to  write  an  a- 
bridgment  of  a  good  book  -maysometimes  be  a  very 
fuvfitable  exercise.  In  general, -wben -we  would  pre- 
serve the  doctrines,  sentiments,  or  facts,  -that  occur  in 
reading,  it  will  be-prndent  to  lay  tbe  book  aside,  and 
put  them  in  writing  -in  onr  1)wn  'wOTds.  This  prac- 
tice wUI  give  accuracy  to  our  knowledge,'  accustem  us 
to  rect^lection,  im^ve  us  in  the  use  bf  language,  atid 
enable  «s  so  thoroughly  to  comprehend  the  thoughts 
of  other  men,  as  -to  mdie  -them  in  som&iDensure  'oar 
own;" 

**  Oarthoagfato'tave  f(ir''tbe'ttioU:^tft  atwnnec 
-ft  Xtfnr.  tioa  *  ;  so  that  the  tbougfat'-whicb  is  jnst  now  in  the 
mind,  depends  partly  upon  that  which  went  beforej 
and  partly  serves  to  introdoce  tiiat  whidh  follows.— 
Hence  we  remember  best  those  ^ngs  of  which  the 
parts  are  methodically  •  dl^osed  and  -mutually  con- 
nected. A  regular  disconrse  nukes  a-nxwe  lasting  im- 
pression upon  the '-hearer 'than  a  parcel  of  detached 
sentences,  and  gives'  to  his  rational  powers  a  more  sa- 
"  lutary  exercise  :  and  this  may  show  ns  the  propriety 

of  cooduf^ting  oar  studies,  and  all  our  affairs,  according 
to  a  regular  pan  or  method.  'When  this  is  not  donei 

-  our  thoQ^ts  <«nd  oar  business,  especially  if  in  moy  de- 
■  gree  complex,  soon  run  into-confiwion.** 

As  the  mind  is  not  at  all  times  equally  disposed  for 
the  exercise  ^of  this  faculty,  such  seasons  dumld  be 

-  made  dioice  of  as  -are  most  proper  for  it.  The  nund 
is  sddom  fit  ln>  attention  presently  aAer  meals }  and 
to  call  off  the 'Spirits  at  snrii  times  from  their  pro- 
per employment  in  digestion,  is  apt  to  clond  the 
brain,  and  prejudice  the  health.  Both  the  mind  and 
body  should  be  easy  and  nndisturbed  when  we  engage 
in  this  exercise,  and  therefore  retirement  is  most  fit 
for  it:  and  the  evening,  just  before  we  go  to  rest,  is 
generally  recommended  as  a  verj*  convenient  season, 
both  firom  the  stillness  of  tbe  night,  and  because  the 
imiffVflBions  will  then  have  a  longer  time  to  settle  be- 
fine  they  come  to  be  disturbed  by  tbe  accession  of 
others  proceeding  from  external  objects  j  and  to  call 

.  over  u  the  morning  what  has  been  eommiUed  to  tbe 
memory  overnight,  must,  for  the  same  reaami,  he 
very  serviceaUe.  For,  to  review  those  ideas  iriiile 
ihey  continue  fresh  upon  the  mind,  and  nnmixed 
wioi  wiy  others,  must  necessarily  imprint  them  more 
deeply. 

Some  ancient  writers  speak  of  an  artificial  me- 
'^mory,  and  lay  down  rutet  m  attaining  it,  Binoiudes 
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the  poet  is  said  first  to  have  discovered  Ais,  or'at'Ieaft 
to  have  given  the  occasion  for  it.  The  story  diey^ 
tell  of  him  is  this :  Bfiog  once  at  a  feast,  be  redted 
a  poem  which  be  bad  made  in  honoor  of  die  person 
who  gave  the  entertainment.  But  having  (as  is  usual 
in  poetrv)  mi^  a  large  digression  in  praise  of  Castor 
and  Foliux ;  wben  he  bad  repeated  the  whole  poem, 
his  patron  'irotdd  -  grve  him  bnt  half  the  sum  be  had 
promised,  tiling  him  he  most  get  the  other  part  from 
those  deities  vho  had  an  equal  share  in  tbe  honour  of 
his  performance*  Immediately  afler,  SimonideS  was 
ioli  that  two  yoongmen  were  vriUiout,  and  must  needs 
speak  with  him.  -He  bad  scarcely  got  out  of  the 
house,  wben  die  room  where  die  cooipaay  was  fell 
down,  killed  all  tbo  persons  in  it,  and  so  mashed  tbe 
bodies,  that,  'when  the  mblndi  was  thrown  tbew 
oould  not  be  known  one  from  another :  npmi  whidi 
Simooides  recollecting  the  place  where  every  one  had 
sat,  by  diat  means  distinguished  them.  Hence  it 
came  to  be  observed,  that  to  fix  a  number  of  places 
in  tbe  mind  in  a  certain  order,  was  a  help  to  the 
memory :  As  we  find  by  experience,  that,  upon  re- 
tnming  to  places  once  familiar  to  us,  we  not  only  re- 
member them,  but  likewise  many  things  we  both'  said 
and  did  in  them.  This  action  therefore  of  Simoaides 
was  aflerwards  improved  into  an  j  and  the  natare 
6f  it  is  this :  Tntj  lud  you  form  in  yoUr  mind  the 
idea  of  some  large  place  or  building,  which  yon  may-, 
divide  into  a  great  number  of  distinct  parts,  ranged 
and  disposed  in  a  certain  order.  These  you  are  fre- 
qnently  to  Rvolve  in  your  tbooriits,  till  you  are  able 
to  run  them  over  one  after  another  without  hesitation, 
beginning  at  any  part.  Then 
upon  your  mind  as  many  images 
or  any  other  insensible  objects  which  are  most  likely  to 
aflect  you,  and  be  soonest  revived  in  your  memory. 
These,  like  characters  in  shorthand,  or  hieroglyphics, 
must  stand  to  denote  an  equal  number  of  other  wordsy 
wbiih  cannot  so  easily  be  remembered.  "When  there- 
fore you  have  a  nunmer  of  things  to  commit  to  me- 
mory in  a  certain  order,  all  that  you  have  to  do  in,  to 
place  these  images  rranlarly  in  the  several  parts  tii 
your  boilding.  And  tnns  they  tell  yon,  that,  by  go'* 
ing  over  several  puts  of  the  building,  the  images 
placed  in  them  will  he  revived  in  tbe  mind  j  which  of 
course  will  give  you  tbe  things  or  words  themselves 
in  the  order  you  desire  to  remember  them.  Tbe  ad- 
vantage of  the  imaj^cs  seems  to  be  this  j  that,  as  they 
are  more  like  to  aflect  the  imagination  than  tbe  words 
for  which  they  stand,  they  will  for  that  reason  be  more 
easily  remembered.  Tbus,  for  instance,  if  the  image 
of  a  Hon  be  made  to  signify  strtngti,  and  this  word 
strength  be  one  of  those  1  am  to  remember,  and  is 
placed  in  the  porch  j  when,  in  going  over  the  several 
parts-  of  the  building,  I  come  to  tbe  porch,  I  shall  soon^ 
er  be  reminded  of  uat  image  than  of  the  word  strength. 
Of  tliis  artifimal  roemocy,  both  Cicero  and  Quintdiaa 
speak }  but  we  know  not  of  any  modem  oratw  that 
Ins  ever  made  use  of  it.  It  seems  indeed  to  have  been 
a  li^Mnioos  way  of  improving  the  memory,  if  it  serves 
that  end  at  all,  and  fitter  for  assisting  as  to  remember 
any  number  of  unconnected  words  than  a  continoal 
discourse,  unless  so  fares  the  remembrance  of  one  word 
may  enaUe  us  to  recollect  more.  It  is,  however,  ia 
allusion  to  it,  that  wo  stiU  call  the  puts  of  a  discoorse 


you  are  to  impress 
of  living  creatures. 
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Mdnarr,  ploee$  or  tupkM,  mnd  taj,  «•  the  firH  phee^  m  the  aecond. 

^  Bnt,  doubtleBs,  the  most  eHcetasl  wrnjr  to  gdn  a 
Ipwd  memory,  is  by  comtaDt  and  moderate  exeiciae  of 
It ;  for  the  memory,  like  other  habits,  is  strengtheoect 
and  improved  by  duly  use.  It  is  indeed  hardly  cre- 
dible, to  what  a  degree  both  active  and  passive  remem- 
brance may  be  improved  bj  long  fuactice.  Scaliger  re- 


pupil  of  his,  M.  Kaestner,  has  been  permitted  to  tcad 
the  new  doctrine  at  Leipsic,  but  on  the  express  condi- 
tim  vi  not  allowing  his  hearers  to  write  down  his  lec-  ^ 
tores.   This  seems  to  be  a  singolar,  and  we  may  add 

a  silly  prohibition.  The  following  aceodnt  is  given  of 
this  art  in  a  letter  from  Paris  in  the  beginning  of  1 807. 
**  During  my  residence,  says  the  writer,  in  this  metro- 
polis I  heard  a  great  deal  of  a  new  method  of  mnemo- 


ports  of  himself,  that  in  his  youth  he  could  repeat  *  mqtte,  or  of  a  method  to  assist  and  fix  our  memory,  in- 


above  100  verses,  having  once  read  them  j  and  JSertkc 
cus  declares,  that  he  wrote  his  Comment  upon  Ciau- 
duin  without  consulting  the  text.  To  hope,  however, 
Sot  such  degreee  of  memory  as  these,  would  be  equally 
Tain  as  to  nope  for  the  strength  of  Hercu/eSf  or  the 
swiftness  of  AcASies.  But  there  are  clergymen  who 
*  Jif far.  Can  get  a  sermon  by  heart  *  in  two  hours,  though  their 
memory,  when  diey  began  to  exercise  it,  was  rather 
mak  Uhm  strong :  And  pleaders,  with  other  orators 
who  speak  in  puUic  and  extemj>ore,  often  discoTer,  in 
calling  instantly  to  mind  all  the  knowledge  necessary 
.  on  the  present  occasion,  and  everj  thing  of  importance 
that  may  have  been  advanced  in  the  course  of  a  fong 
debate,  such  powers  of  retention  and  recollection  aSj 
to  the  man  who  has  never  been  obliged  to  exert  him- 
self in  the  same  manner,  are  altogether  astonishing^- 
As  lubits,  in  order  to  he  strong,  must  be  formed  in  ear- 
ly life,  Uie  memories'  of  children  should,  therefore,  be- 
constantly  exercised  \  but  to  oblige  them  to  commit  to 
memory  what  they  do  not  understand^  perverts  tbeir 
&co]ties,  and  gives  them  a  dislike  to  learning.**  In  a 
word,  those  mm  liave  most  ocoasioo  for  niemwy,  as 
orators  and  public  speakers,  should  not  snfiiir  it  to  lie 
idle,  but  constantly  employ  it  in  treasuring  up  and  fre- 
quently reriving  such  things  as  may  be  of  most  impnt- 
ance  to  them ;  Tor  by  these  means  it  will  be  more  at 
their  command,  and  they  may  place  greater  confidence 
in  it  apon  any  emergency.** 

Men  complain  of  nothing  more  frequently  than 
t  EUmmU  of  deficient  memoij  \ :  and  indeed  every  one  finds, 
tf  Moral  that  after  all  his  etforts,  man^  of  the  ideas  which  he 
^f^^-  desired  to  retain  have  slipped 'uTetrierably  away  j  that- 
acquisitiims  of  the  mind' are  sometimes  equally  fugi- 
tive with  the  gifts  of  fbrtooe  ^  and  that  a  short  inter* 
mission  of  attention  mm  certainly  lessens  kno^edge- 
tiwn  impurs  ui  estate.  To  assist  this  wedtaess  of  our 
nature,  many  methods  besides  those  which  we  have- 
mentioned  have  been  proposed }  all  of  which  may  he 
justly  suspected  of  being  ineffectual :  for  no  art  of  me- 
mory, .  however  its  effects  may  have  been  boasted  or 
admired,  has  been  ever  adopted  into  general  use  }  nor 
have  those  who  possessed  it  appeared  to  excel  others  in 
readiness  of  recollection  or  multiplicityof  attainments.'** 
Tbe  reader  who  is  desirous  to  try  the  effect  of  those 
helps,  may  have  recourse  to  a  treatise  entitled  A  new 
Method  ojf^rtiJUnal  Memory }  but  the  true  method  of 
memory  is  attention  and  exercise. 

MNEMONICA,  or  the  art  of  memory,  as  it  was 
called  by  the  ancients,  has  been  lately  revived  and 
stoiUed  in  Germany  and  France.  In  acme  notices  con- 
cemin^  this  snbject  whtdi  we  Iwvc  seen,  it  is  observed 
that  this  sdmce  ta  more  intimately  connected  with  the 
Egyptian  hieroglyphics  than  is  generally  thought,  and 
that  this  connection  may  hel^  to  explain  them.  In  Ger- 
many this  art  has  been,  revived  by  M.  AretiD^  and  a^ 


vented  by  Gregor  de  Feioaigle.  Notwithstanding  the 
simplicity  with  which  he  announced  his  lectures  in  the 
papers,  I  could  not  determine  nqrself  to  become  a  pupil- 
of  his,  as  I  thought  to  "find  a  quack  or  moontehaidc, 
and  te  be  laughed  at  by  my  ftiends  for  having  thrown- 
away  my  cash  in  such  a  fo(dish  manner,  l^rhaps  I 
should  hesitate  to  this  moment  about  the  utility  of  tbu 
■ewly  invented  method-to  umt  ow  natural  memay,  had* 
I  not  had  tbe  pleasure  of  dikiing  at  his  excdiency**  the* 
connt  of  Mettemich,  tbe  Aostiian  ambassador,  vdw 
followed,  with  all  his  secretaries,  the  whole  course  oP 
lectures}  they  all  spoke  very^  advantageously  of  it, 
likewise  several  •  olli^  persons  of  the  first  rank  I  met* 
there  :  in  consequence  of  this  I-' was  inserted  into  thfr 
list  of  pujttls,  and* I  follow  at  this  moment  the  lec- 
tures. All  I  can  tell  yon  about  this  method  is,  it  is  « 
very  simple  one;  and  easy  to  be  learned,  adapteid  to  all 
ages  and  sexes  :  all  dificulties  in  such  sciences  as  re- 
quire an  cxtnundinai^good  momory,  for  instaaoe,  tbfr* . 
mmes  and  epochs-  in  history,  are  at  once  overoone  ud 
obviated.  Hiere  is- not  one  branch  of  science  to  wbSeh' 
tbiametbod-ouiBot^be  a^ied/  It  is  easy  to  be 
cnved  dmt  snob  an-  invmtion  cannot  pass  without  some 
critique,  and  even  Barcasmsi  in  the  public  mints :  some 
of  tbem  were  very-injoriousf  and  plansible  enough  t4r 
mislead  tbe  public,  who,  knowing  nothing  of  the  me- 
thod, are  always  more  ready  to  condemn  than  to  assist.-' 
M.  Feinaigle,  to  ansvrer  all  these  cri^  at  once,  adopt-- 
ed  a  method  not  less  public  for  Paris  than  the  public- 
papers,  but  less  public  for -the  restof  Furope  :  he  gave, 
the  22d  of  last  month,  a  public-  exhibition  to  lUnnit' 
2000  spectatOTS,  in  which  be  did  not  appear  at  all,  only 
abont  12  or  15  of  his  pupils :  each  of  tbem  made  sooi. 
an  applioattcKi  of  the  method  as  his  situation  in  life  re*- 
qnired.-  Hie  prineipal  parts  were  tbe  fidhmtng :  his- 
tory, abon(  names  and  years;  geM;raphy,  with  respect^ 
to  lonntude,  latitude,  number  of  inhabitants,  sqvare 
miles,  Kc  &c. }  grammar  in  variooB  langnages,  abont 
diHerent  editions  of  the  same  work }  pandects,  their  di-^ 
vision,  and  title  of  each  book,  title,  &c.  j  difierent  sya*- 
terns  of  botany,  poetry^  aritlunetic,  &c  &c.  At  last 
one  desired*  the  company  to  give  him~  one  thonsand- 
words,  without  any  connection  whatsoever,-  and  with- 
out numeric  order  ;  for  instant,  the  word  netroiiomer^. 
for  N"  62;  troorf,  for  N*  188  ;  iovely,  for  N'*-37o  j 
for  N"  23  }  David,  for  N*'  ^!),  &c.  &c  till 


all  tbe  numbers  woe  filled ;  and  he  repeated  the  whole 
(notvnthstandin|[  he  heard  these  words  without  order, 
and  but  once),  in  the  nufnerical  order}  or  be  told  yoa 
what  word  was  given  against  any  mm  mmher,  or  wMt 
number  any  one  word  bore.  It  is  still  more  striking, 
but  certunly  likewise  more  difficult,  to  retain  as  many- 
numbers  however  great  they  may  be.  For  words  and 
numbers  I  could  venture  myself,  with  the  greatest  safe- 
ty,, as.  far  as  one  hundred  01  each )  and  I  am  sure,  af^' 
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Mnemooi-  karing  fixed  them  once,  which  is  done  in  Icm  than  tea  sceod, 

cm,     mioutcs,  I  could  repeat  them  to  yoa  at  any  period, 
Mwnpj™- without  ever  tbiuking  any  more  of  them*." 
,  Pl^"^         Fetnaigle  aftertrards  delivered  Icctuxcs  en  the  iamo 
Mag.  a  S.   mbject  to  crowded  audienras  ia  London,  Ediobnrdi, 
$3-  Owgow,  &G.  {  bat  we  do  not  find  that  any  of  his 

pnpiU  recetred  improrement  irom  his  instnictioos,  and 
very  few  of  them  could  gtre  aay  aceouot  of  his  methodi 
MEMPHIS,  an  ancient  city,  and  the  royal  residence 
of  the  kiogs  ia  the  Hi^r  £gypt  >  distant  from  the 
D^ta  to  the  south  i  c  miles,  according  to  Pliny.  Call- 
ed also  McpAf  and  iioph^  in  scriptuv. 

Though  this  city  is  now  so  completely  rained,  that 
authors  greatly  disagree  concerning  its  situation  \  yet 
Strabo  inibrnia  os  that  in  his  time  it  was  the  most  mag- 
nificent m  £gyiri»  next  to  Alexandria,  and  called  the 
capital  of  the  country  \  and  there  was  an  entire  temple 
of  Osiris,  where  the  or  sacred  ox  was  lupt  and 
wwshippcd.  In  the  same  place  was  an  ^ardnent  of 
the  mother  of  the  ox  j  a  very  noagnificent  temjde  1^ 
"Vulcan  \  ft  large  circus  or  space  for  fighting  bulla ;  and 
a  great  colossus  in  the  middle  of  the  city,  which  was 
thrown  down.  There  was  likewise  a  temple  of  Venus, 
and  a  Sei-apiom  in  a  very  sandy  place,  where  the  wind 
^heapa  up  hills  of  sand  very  ^gerous  to  travellers  \ 
together  with  a  number  of  s^inxes,  the  heads  of  some 
of  them  only  being  visible.  In  the  front  of  the  city 
there  were  many  lakes  ;  and  it  contained  a  number  of 
palaces,  at  that  time  in  ruins.  These  buildings  formerly 
stood  upon  an  eminence :  they  lay  along  the  side  of  the 
hill,  stretching  down  to  the  lidtes  and  groves,  40  stadia 
fnm  the  city.  On  a  mountain  in  the  neiffhbonrbood, 
diem  was  a  great  nnmher  of  pynmi^  with  the  sepal- 
I  cbrei  of  the  Kings.   Fran  this  descrijrtion,  Mr  Brace 

concludes  diat  the  cdebntted  capital  of  Egypt  stood  in 
the  place  where  the  nllages  of  Metrahenny  are  now 
situated ;  in  opposititm  to  Dr  Shawns  opinion,  who 
thinks  it  was  situated  at  Geeza  or  Gisa. 

M.  Savary  has  also  shown,  that  G^a  was  not  the 
situation  of  the  ancient  Memphis,  which  stood,  be  says, 
on  the  spot  where  the  village  of  Memph  now  stands, 
ij&rge  heaps  of  rubbish  are  still  to  be  seen  there  j  but 
the  Arabs  have  transported  to  Cairo  the  cdnnins  and 
remarkable  stones,  which  they  have  disposed,  without 
taste  and  without  order,  in  thmr  mosques  and  public 
jMiildings.  This  city  extended  as  fiir  as  Saccam ;  and 
was  almost  wholly  encompassed  by  lakes,  part  of  which 
are  still  snbaisttng.  It  was  necessary  to  cross  them  to 
convey  the  Atad  to  the  sepnlcfares  of  their  fathers.  The 
tombs,  hewn  out  of  the  nndc,  were  closed  up  with  stones 
nf  a  proportionable  size,  and  covered  with  sand.  These  . 
bodies  embalmed  with  so  mnch  care,  preserved  with  so 
much  respect,  are  torn  frtai  the  monuments  they  repose 
in,  and  sold  without  decency  to  strangers  1^  the  inha- 
bitaota  of  Saccara.  This  place  is  called  the  plain  «/* 
ntummies.  There  too  we  find  tie  %oeU  of  tha  ^ds^  into 
which  one  descends  by  means  of  a  n^.  It  leads  to 
snbterraneoos  galleries,  filled  with  ctttben  vases  con- 
taining the  samd  birds.  They  are  rarely  met  with 
entire,  because  the  AralM  break  them  in  hopes  of  find- 
ing-idols of  gold.  They  do  not  condoet  tmvcUeti  in- 
to the  plaoes  n^ere  Ihey  faavn  finnd  more  pncinbs  ar- 
ticles. They  even  dose  them  vf  careftdl^,  reserving 
-to  themselves  flome  secret  passages  by  whidi  they  de- 
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In  a  joamey  into  Egypt  made  by  the  doke  MdnpLii 
de  Cliaulnes,  lie  advanced  very  far  into  these  winding  tl 
labyrinths,  sometimes  crawling,  and  sonictimes  scramb-  Mcaaadtr. 
ling  oa  his  knees.   Informed  hy  Mr  Edward  Worlley  ' 
Mmti^ue,  who  has  carefully  visited  Egypt,  he  arrived 
at  one  of  those  passages  which  had  an  opening  shot  np  - 
from  withoot  by  Iwanches  of  the  date  tree  interwoven, 
and  covered  with  sand.    He  remarked  there  somo 
hieroglyphics  in  relievo^  executed  in  the  highest  perfec- 
tion.  But  the  Arabs  resisted  averv  ofler  be  made  them 
to  permit  him  to  take  drawings  of  them,  or  to  mould 
them,  in  order  to  preserve  their  form.    The  duke  de 
Chaulnes  is  of  opinion  that  these  hieroglyphics,  sculp- 
tured with  so  much  art  that  the  objects  thiey  represent 
may  be  discovered  at  the  first  sight,  mi^  possibly  furnish  ■ 
the  key  of  the  others,  whose  contoors  are  simply  ex- 
pressed, and  form  a  sort  of  alphabet  of  this  unintel^nble 
language.   Several  pyramids  are  distinguishable  along 
the  mountains  which  bound  Saccara  on  the  west,  tho 
greatest  part  of  which  ai^nr  as  lofty  aa  those  of  Gisa. 
See  Ptrahids. 

MENAGE  (Fr.),  denotes  a  collection  of  »"im**«  } 
whence  we  have  derived  the  wcnrd  menogery. 

MENANDER,  an  ancient  Greek  poet,  was  bom 
at  Athens  in  the  same  year  with  Epicurus,  which  was 
the  third  of  the  109th  Olympiad.  His  happiness  in 
introducing  the  new  comedy,  and  refinii^  an  art  which 
had  been  so  gross  and  licentious  in  famer  times,  quick- 
ly spread  his  nune  over  the  world.  Pliny  informs  us, 
that  the  kings  of  Egypt  and  Mace  don  gave  a  noble 
testimony  of  his  merit,  by  sending  ambauadors  to  in- 
vite him  to  their  courts,  and  even  fleets  to  bring  him 
over )  but  that  Ajfenander  was  so  much  of  a  philoso- 
pher, as  to  prefer  the  free  enjoyment  of  his  rtndies  to 
the  promiscid  favours  of  the  greaL  Of  his  works, 
which  amounted  to  above  100  comedies,  we  have  had 
double  loss,  tlie  originals  b^ng  not  only  vanished. 


but  the  greatest  part  of  them,  when  copied  hy  Terence, 
having  unfortunately  perishetl  by  shipwi%ck  before  they 
saw  Rome.  Vet  toe  four  plays  which  Terence  bor- 
rowed from  him  before  that  accident  happened,  are 
still  prwrved  in  the  Roman  habit }  and  it  is  chiefly 
from  1  erence  that  most  people  form  their  jo^meni 
of  Menander,  the  {ragOMntij  that  remain  of  him  not 
being  sufficient  to  enable  them  to  do  it.  The  aocients 
have  said  high  things  of  Menander  \  and  we  find  the 
eld  masters  of  rhetwic  recottunendtng  his  works  aa 
the  true  patterns  of  ere^  beauty  and  every  grace  of 
|iublic  speaking.  Quintuian  dedares,  that  a  careful 
Hnitation  of  Menander  only,  will  satisfy  all  the  rules  be 
has  laid  down  in  his  Institutions.  It  is  in  Menander 
that  be  would  have  bis  orator  search  for  a  copiousness 
nf  invention,  for  a  h^py  elegance  of  expression,  and 
especially  for  that  universal  genius  whifJi  is  able  to  ac- 
Ysommodate  itself  to  persons,  things,  and  affections.— 
But  Julias  Csaar  has  left  the  loftiest  as  well  as  the 
justest  praise  of  Mcnander^s  works,  when  he  calls  Te- 
rence only  a  Ha^-Mettander.  For  while  the  virtues  of 
the  Iiatin  poet  are  so  deservedly  admired,  it  is  impos- 
sible we  should  raise  a  higher  notion  of  excellency  than 
to  concave  the  great  original  still  diining  with  half  its 
lostre  nnr^roted,  and  preserving  aa  eqnal  part  oC  its 
graces,  above  the  power  of  the  best  copier  in  the 
wnld.  Mennodcrdied  k  the  3d  ^ear  of  the  122A 
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tcnander  Olym^ad,  as  we-uv  tau^t  by  the  kum  oU  iaien|Ai«n 
(I  from  wbidi  we  lean  the  timb  of  his  birth..  Hit  tmht 
in  Pausaniaii'fl  age,  was  to  be  seeu  at  Athena,,  in  the 
'  way  from  the  Piraus  to  the  city,  close  by  the  hono- 
rary monument  of  Eitripides.  Quiotilian,  in  bia  judge- 
ment of  Afraaius  the  Koman  comedian,  who  imitated 
him,  censures  Menander^n  morals  as  much  as  he  com- 
nends  his  writings  and  bis  character,  according  to 
Buidas,  is,  that  he  was  a  very  mad  fellow  after  wo- 
men." Phscdnis  has  given  hin  the  gait  and  drcn  of  a 
mast  aflectod  fop : 

'*  Unguento  dclihutus,  vestitu  adfluens, 
**  Veniebat  gre^u  delu:atulo  et  l^nguido." 

Lt'bi  V.  &b.  2. 

MENANDRIANS,  the  most  ancient  branch  of 
Cinostics;  tbns  called  from  Meoander  tbcir  chief,  said 
by  eome,  without  sufficient  foundation,  to  have  been 
a  disciple  of  Simon  Magus,  and  himMlf  a  reputed  ma- 
giiriaa. 

He  taught,  that  no  peison  could  he  saved,  unless  be 
were  baptized  in  his  name)  and  he  conferred' a  peculiar 
Mrt  of  baptism,  which  would  render  those  who  feceived 
'k  immertal  in  the  next  world :  exhibiting  himself  to  the 
world,  with  the  phrensy  of  a  lunatic  more  tiian  the 
fiMMfter  ef  a  sect,  as  a  (Hvmisedsavicur.  Foritappean 
in  Che  tcetioMmies  of  Iraianu,  Justin,  and  Tertallian, 
that  he  pretended  to  be  one  of  the  seoqs  sent  from  tte 
flerema,  or  eccleuaitical  regions,  to  soocour  tbe  souls 
thattey  groaning  under bodilji^ivessioa  and  servitude', 
and  to  mairitaio  them  against  the  violence  and  strata- 
gnns  of  tbe  dtemons  that  hold  the  reins  of  empire  in 
this  sublonary  world.  As  this  doctrine  was  built  upon 
tbe  same  foundation  with  that  of  Simon  Magus,  the  an- 
«i«nt  writers  looked  upon  him  as  the  instroctor  of 
nander.    See  SiMoKlANS. 

MENASSEH  Bek  Isra^i.,  a  celebrated  rabbi, 
bom  in  Portug;4  about  the  year  1604,  was  the  son 
of  Joseph  Ben  Israel,  and  followed  his  father  into  Hol- 
land. Here  he  was  educsted  by  Rabbi  Isaac  ITziel, 
voder  whom  be  in  a  short  time  made  ludi  progress  in 
the  Hebrew  toMue,  that  at  18  yean  of  age  De  suc- 
ceeded him  in  the  synagogne  of  Amsterdam.  In  this 
post  he  continued  several  years,  and  married  Rachel  of 
the  family  of  the  Abarbanels,  whom  the  Jews  imagine 
to  be  descended  from  Kinjr  David.  He  afterwards 
went  to  his  brother  Efdiraim,  a  rich  mei-cbant,  nrbo 
had  settled  at  Basil }  by  i^oee  advice  he  entered  into 
trade.  Some  time  after,  the  hopes  of  a  more  agree* 
dble  settlement  induced  him  to  come  into  England, 
under  the  protectorship  of  Cromwell  j  who  gave  him  a 
very  favourable  reception,  and  one  day  entertained  him 
at  his  table  with  several  otb«r  learned  divines.  How- 
ever, he  soon  after  passed  into  Zealand ;  u>d  died  at 
Middleburg  about  the  year  165^.  The  Jews  at  Am- 
sterdam id>tanied  his  body,  and  interred  U  at  their  ex* 
pence.  He  was  of  the  sect  of  the  Pharisees }  had  a 
lively  wit,  a  solid  Judgment,  great  leaning,  and  all 
the  virtues  that  can  adorn  private  life.  He  wrote 
many  works  in  Hebrew,  Latin,  Spanish,  and  Eng- 
lidi.  The  principal  of  those  published  In  Latin,  are, 
I.  His  Cottciiiator ;  a  learned  and  curious  woric,  in 
iriiich  he  reconciles  those  passages  of  Scripture  which 
seem  to  contradict  each  other.  2.  He  reMurrtctwne  mor- 
tmrum.  3.  De  termmo  viUe,  4.  DuMcrtatio  tkjtagt' 
VoL.Xin.  PartU.  + 
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A'late-Aarmastf,  ek  hpsu  Adami,  demt  Divino  m  bom  Mcnasuh 
^leve  auxilio.    5.  Spe»  Jtrart.   Dr  Thomas  Pococke 

has  written  his  life  in  English.   

MENDELSHON,  Moses,  that  is,  Moses  the  son  ^ 
of  Meftdfl^  a  Jew  of  Berlin,  u>d  one  of  the  most  celc-  . 
bra  ted  writers  of  Germany,  died  there  in  the  year  1 785 
at  the  age  of  jf.  His  6rst  attempt  as  an  author  was 
soon  after  1767,  byawork«ititled  Jerusatemi  in  which, 
besides  other  bold  and  nojustiiiable  opinions  j  he  main- 
tains, that  the  Jews  have  a  revealed  law  but  not  a  i-e- 
vealed  rdigion ;  tliat  opinions  are  not  subjects  of  re- 
vektion  j  and  that  tbe  only  religion  1^  the  Jewish  na- 
tion is  that  of  natore.  He  acquved  great  honour  by 
Us  PhxdoRf  or  "  Disctarses  en  the  Immateriality  anU 
Immortality  1^  tbe  Soul,**  translated  into  tbe  French 
X773f  8vo ;  in  wfaich  be  unfolds  this  important  truth, 
tbe  great  foundation  of  all  morality,  with  (be  wisdom 
of  an  enlightened  philosopher  and  the  charms  of  an  ele- 
gant writer.  In  consequence  of  this  excellent  work, 
ne  was  styled  the  Jmnah  Socrates  by  some  of  the  pe- 
riodical writers )  but  be  wanted  the  firmness  and  &ni* 
rage  of  the  Grecian  philosophctt  His  timidity,  and 
even  pusillanimity,  defects  tOo  Common  to  B|ieculative 
men,  prevented  him  from  being  of  any  essential  service 
to  Ms  nation}  of  which  be  migfat  have  become  the 
beoeflwtw  bjr  befaig  tbe  refonneTi  Tbe  pliancy  of  his 
character,  his  son,  modest,  and  obl^g^g  disposition^ 
gained  him  the  esteem  alike  of  tbe  superstitions  and 
of  tbe  increditloas.  Afteir  all,  lie  ooold  never  procive 
admission  to  the  Berlin  society,  or  to  the  eonvenation 
of  the  king  of  Prussiat  At  his  death  he  received  from 
bis  nation  those  bononH  which  are  eonrtnonly  paid  to 
their  first  rabbins.  Contrary  to  an  Imprudent  custom 
prevalent  among  the  Jeufs  of  burying  their  dead  before 
sunset,  his  interment  was  delayed  till  24  hours  after  he 
expired.  Though  Mcndelshon  was  descended  from  a 
respectable  family,  he  was  very  poor.  In  early  life  he 
entered  into  a  counting-house  of  his  own  nation,  where- 
in he  greatly  recommended  hiihscif  by  his  capacity  and 
integrity  in  business:  But  philosophy  and  Ikerature  soon 
became  his  principal  otenpation }  and  to  the  famous 
Leasing  be  was  indebted  for  counsels  whidi,  without 
diverting  his  attention  from  those  pursuits  that  wet«  . 
nefressary  to  his  sobsistence,  afccelerated  his  progress  in 
his  literary  career.  Even  after  the  death  of  his  bene* 
factor,  Mendelshon.  retaroed  for  him  the  aincerest  regard 
and  tbe  most  Kvety  gratitude.  Notwithstanding  the 
very  strict  regimen  inliich  he  observed,  he  eurvi^  ed  him 
only  a  few  years  }  for  his  fe«Ue  frame  and  wedt  consti- 
totion  wetc  gradually  and  insennhly  undermined  by  in- 
tnwe  aMlication  to  study. 

M£NI)£Z  Pinto.Ferdinakd,  was  bom  at  Monte- 
mor-o-velbo  in  Antugal,  and  was  at  first  servant  to  a 
Portuguese  gentleriian.  In  expectation  of  making  a 
Ibrtiiiie,  he  embarked  Ar  India  in  1537.  His  vessel 
being  taken  by  die  Turfu  on  his  passage,  he  Iras  car* 
ried  to  Mockk,  and  sold  to  a  &eek  renegade,  and 
afterwards  to  a  Jew,  in  whose  possession  be  continued 
till  he  was  redeemed  by  the  governor  of  Ormus,  a  Pin^ 
tuguese  fort.  The  governor  procured  him  an  oppor- 
tunity of  going  out  to  India,  agreeable  to  his  first  de- 
sign. During  a  residence  of  twenty-one  years  in  that 
country,  he  was  witness  to  very  important  transactions, 
and  experienced  many  singular  adventures.  He  re- 
timed to  Poitiigal  ia  1558,  where  Ik  enjoyed  tbe  re- 
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ward  of  his  labours,  after  haviiig  been  thirteen  times 
a  slave  and  sixteen  times  sold.  A  very  curious  ac- 
count  of  his  travels  mu  written  by  himself  and  pub- 
lished at  Iiisboo,  A.  D.  1614,  in  folio.  Hiis  work 
was  translated  into  French  by  Bernard  Fignier,  a  For' 
tuguese  gentleman,  and  printed  at  Paris  1654,  in  4to. 
It  is  written  in  a  very  interesting  manner,  and  in  a 
style  more  elegant  than  migbt  have  been  expected 
from  a  man  whose  whole  life  was  spent  -in  the  '  camp 
and  in  slavery.  It  elucidates  a  great  variety  of  parti- 
culars relating  to  the  geography,  history,  and  man- 
ners of  the  inhabitants  of  China,  Japan,  Pegu,  Siam, 
Acbem,  Java,  &c.  Many  of  his  facts  appeared 
fabulous,  but  their  truth  has  been  since  ascertained. 
M.  de  Surgi  compiled  an  interesting  history  &om  the 
roost  singular  facts  in  Mendez  Finto^s  relauon,  whidi 
he  published  in  the  Vkimtude*  de  la  FortunCf  Vaxit,  a 
vols.  8vo. 

MENDICANTS,  or  Beggikc  Friars,  sevenU 
orden  of  religious  in  Popish  countries,  who  luying  no 
settled  revenues,  are  supported  by  the  charitable  con- 
tributions they  receive  from  others. 

Tbis  sort  n  society  began  in  the  13th  century ;  and 
the  members  of  it,  by  toe  tenor  of  their  institution, 
were  to  remain  entirely  destitute  of  all  fixed  revenues 
and  possessions  ;  though  in  process  of  time  their  num- 
ber became  a  heavy  tax  upon  the  people.  Innocent 
III.  was  the  first  of  the  popes  who  perceived  the  ne- 
ceau^  of  instituting  such  an  order  i  and  accordingly 
he  gave  such'  monastic  societies,  as  made  a  profession 
of  poverty,  the  most'distinguidiinff  marks  «f  his  pro- 
tection and  favour.  They  were  also  encouraged  and 
patronized  by  the  sntiteeding  pontiflb,  when  experi- 
ence had  demoDStrated  their  puUic  and  extensive  use- 
fulness. But  when  it  became  generally  known,  that 
they  bad  such  a  peculiar  place  in  the  esteem  and  pro- 
tection of  the  rulers  of  the  church,  their  number  grew 
to  such  an  enormous  and  unwieldy  multitude,  and 
swarmed  so  prodigiously  in  all  the  European  provinces, 
that  tbey  became  a  burden,  not  only  to  the  people, 
but  to  the  church  itself.  Tbe  great  inconvenience 
that  arose  from  tbe  excessive  multiplication  of  the 
mendicant  orders  was  remedied  by  Gregory  X.  in  a 
general  council,  which  he  assembled  at  Lyons  in  137  3. 
For  here  all  tbe  religious  orders  that  bad  sprung  up 
after  the  council  held  at  Bome  in  1215,  under  the 
pontificate  of  Innocent  III.  were  suppressed ;  and  the 
extravagant  multitude  of  mendicants,  as  Gregory  call- 
ed them,  were  reduced  to  a  smaller  number,  and  con- 
fined to  the  four  following  societies  or  denominations, 
viz.  tbe  DoMiHiCANs,  the  Franciscans,  the  Carhe- 
1.ITF.S,  and  the  August)N9  or  hermits  of  St  Au- 
gust in.  * 

As  tbe  pontiffs  allowed  these  four  mendicant  orders 
the  liberty  of  travelling  wherever  they  thought  proper, 
of  conversing  with  persons  of  every  rank,  of  instruct- 
ing the  youth  and  multitnde  wherever  tbey  went ;  and 
as  those  monks  exhibited,  in  their  outward  appearance 
and  manner  of  life,  more  striking  niaiks  of  gravity  and 
lioliness  than  were  obsvrvaUe  in  the  other  monatiie 
societies,  they  arose  all  at  once  to  the  very  snmmU  of 
&me,  and  were  regarded  with  the  utmost  esteem  and 
veneration  through  all  tbe  countries  of  Europe.  The 
Enthusiastic  attachment  to  these  sanctimonious  beggars 
went  so  far,  that,  as  wc  lean  from  the  most  anthentio 


recwds,  several  cities  were  divided  or  ciuitoocd  out 
into  four  parts,  with  a  view  to  these  four  ordo^  j  tbe 
first  part  beio^  assigned  to  t^  Dominieaos,  the  second ' 
to  the  Franciscaas,  the  third  to  the  Cannelites,  and 
the  fourth  to  the  Angnstins.  -  The  pei^le  were  on- 
willing  to  receive  tbe  sacraments  from  any  other  hands 
than  those  of  tbe  mendicants,  to  whose  churches  they 
crowded  to  perform  their  devotions,  while  living,'  and 
were  extremely  desirous  to  deposit  there  also  their  re- 
mains afler  death :  nor  did  the  influmce  and  credit 
of  tbe  mendicants  end  here  ^  for  we  find  in  the  history 
of  this  and  of  the  succeeding  ages,  that  they  were  em- 
ployed not  onl^  in  spiritual  matters,  but  also  in  tcm- 
poial  and  ^litical  a&irS  of  the  greatest  consequence, 
in  composing  the  differenfres  of  {o-inces,  coneludii^ 
treaties  of  peaoe,  concerting  alliances,  presiding  in  ca- 
binet cooncUs,  goveraiBg  courts,  levying  tues,  and 
Other  occupations,  not  only  remote  from,  but  abeolntely 
incaisistentwith,th«  monastic  character  and  pn^esston. 
However,  the  power  oS  tbe  Dodunicans  and  Francis* 
cans  greatly  surpassed  that  of  the  other  two  wders :  in* 
somuch  that  these  two  orders  were,  befioe  the  Reforma- 
tion, what  the  Jesuits  have  been  since  that  happy  and 
glorious  period,  the  very  soul  of  the  hierarchy,  the  en- 
gines of  the  state,  the  secret  sjain^  of  all  the  motiona 
of  the  one  and  the  otlier,  and  tbe  authors  uid  di- 
rectors of  every  great  and  important  event,  both  in  the 
religious  and  political  world.  By  very  quick  ^o^^res- 
sion  their  pride  and  confidence  arrived  at  such  a  pitch, 
that  they  bad  the  presumption  to  declare  pobliely,  that 
they  had  a  divine  im^se  and  commission  to  illastzate 
and  ni^in>*lti  the  religion  of  Jesns  }  they  treated  wids 
the  utmost  insolence  and  contempt  all  the  different  a»> 
ders  of  tbe  priesthood  i  they  affirmed,  widiont  a  blnsh, 
that  the  true  method  of  obtaining  salvation  was  reveal- 
ed to  them  alone*,  proclaimed,  with  ostentation,  the 
superior  efficacy  and  virtue  of  their  iodulgencies  ;  and 
vaunted  beyond  measure  their  interest  at  the  court  of 
heaven,  and  tbeir  familiar  connexions  with  the  Su- 
preme Being,  the  Vii^^  Mary,  and  the  saints  in  glory. 
By  these  impious  wUes,  they  so  deluded  and  captivated 
the  miserable,  and  blinded  the  multitude,  that  thnr 
woidd  not  tntrost  any  other  but  the  mendicants  with 
the  care  of  their  souls.  They  retained  tbeir  credit  and 
infiaenee  to  such  a  degree,  towards  the  close  of  the  14th 
century,  that  great  numbers  of  both  sexes,  some  in 
health,  others  in  a  state  of  infirmi^,  and  others  at  the 
point  of  death,  earnestly  desired  to  be  admitted  jnto 
tbe  mendicant  order,  which  they  looked  upon  as  a  sure 
and  infallible  method  of  rendering  heaven  propitious* 
Many  made  it  an  essential  part  of  their  last  wills,  that 
their  bodies  after  death  should  be  wrapped  in  old  rag- 
ged Dmninican  or  Franciscan  habits,  and  interred 
among  the  mendicants.  For  such  was  the  barbarous 
superstition  and  wretched  ignorance  of  this  age,  that 
people  universall]^  believed  they  should  readily  obtain 
mercy  from  Chnst,  at  tbe  day  of  judgment,  if  they 
appeared  before  his  tiibnnal  associated  with  the  mendi-' 
cant  friars. 

About  this  time,  Iwwever,  they  fell  under  an  uni- 
versal odium  }  but  being  resolutely,  protected  against 
alt  opposition,  whether  open  or  secret,  by  the  popes, 
who  regarded  them  as  their  best  friends  and  most  ef- 
fectual supports,  they  suffered  little  or  nothing  from 
the  efforts  of  their  numerous  adversaries.    In  taa  X5th 
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centaiy,  besides  their  arrogance,  which  vai  excewive, 
a  quarrelsome  and  litigious  spirit  prevailed  among 
them,  and  drew  opon  them  justly  the  displeasure  and 
indipiatiou  of  many. .  By  alKirding  refuge  at  this 

J  time  to  the  Begulns  in  their  order,  they  became  of- 
fensive to  the  bishc^,  and  were  hereby  involved  in 
difficulties  and  perplexities  of  various  kinds.  They 
lost  their  credit,  in  the  1 6th  century  by  their  rustic 
impudence,  their  ridiculous  superstitions,  their  igno- 
rance, cruelty,  and  brutish  manners,  lliey  discover- 
ed die  most  hiarbArous  aversion  to  the  arts  and  sciences, 
and  ex^ased  a  like  abhnrence  of  certain  eminent  and 
learned  men,  who  endeavoured  to  opt:a  the  paths  of 
seiencfl  to  the  pursuits  of  the  studious  youth,  reconi- 

.  mended  the  culture  of  the  mind,  and  attacked  the 
bailiarism  of  the  age  in  their  vritiugs  and  discourse. 
Their  general  character,  together  with  other  circum- 
stances, concurred  to  render  a  refonuatioD  desirable, 
and  to  accomplish  this  happy  event. 

Among  the  number  of  mendicants  are  also  ranked 
«be  Capuchins,  fiecoUects,  Minims,  and  others,  who 
are  branches  or  derivations  from  the  former. 

Buchanan  tells  us,  the  mendicants  in  Scotland,  un- 
der an  apprairance  of  beggary,  lived  a  very  luxurious 
life whence  one  wittily  called  them,  nut  Mendicant 
but  Manducant  friars. 

MEN£,  a  Chaldean  word,  which  signifies  "  be  has 
fimnhered  or  counted  being  eoe  of  the  three  words 
that  were  written  upon  the  wall  the  b«id  that  ap- 
peared to  Belshazzar,  the  last  king  of  Babylon,  the 
niglit  that  fae  was  put  to  death.   See  Belshazzar. 

M£N£CRAT£S,  a  physician  of  Syracuse,  who 
flourished  about  360  B.  C.  is  famous  foi'  lus  skill  in 
his.  profession,  but  much  more  for  bis  vanity.  He 
would  always  be  followed  by  some  of  the  patients  he 
had  cured,  and  with  whom  he  previously  stipulated 
that  they  should  follow  him  wherever  he  went.  One 
appeared  with  the  attributes  of  Hercules,  another  with 
those  of  Apollo,  and  others  again  with  those  of  Mer- 
cury or  .^sculapius  \  while  he,  clad  in  a  purple  robe, 
with  a  golden  crown  on  bis  head,  and  a  sceptre  in  his 
hand,  presented  himself,  to  the  admiration  of  the  pub- 
lic, nnder  the  name  of  Jupiter^  uid  travelled  through 
diflSerent  countries  escorted  by  these  counterfeit  dei- 
ties. He  once  wrote  the  following  letter  to  the  king 
of  Mac«don :  MenecrateS  Jupiter  to  Philip,  greeting. 
Thou  reignest  in  Macedonia,  and  I  in  medicine  thou 
givest  death  to  those  who  are  in  good  health,  I  restore 
life  to  the  sick  }  thy  guard  is  composed  of  Macedo- 
nians J  the  gods  themselves  constitute  mine.**  Philip 
answered  him  in  a  word,  that  he  wished  him  restored 
to  foasoD.  Learning  some  time  after  that  he  was  in 
Macedon,  Philip  sent  for  him,  and  invited  him  to  an 
entertainment.  Menecrates  and  his  companions  were 
placed  oa  rich  and  lofty  couches ;  before  which  whs 
an  altar,  covered  with  the  first  fruits  of  the  harvest ; 
and,  whilst  an  excellent  repast  was  served  up  to  the 
other  guests,  perfumes  and  libations  only  were  ofiered 
to  these  new  gods,  who,  unable  to  endure  the  affront, 
hastily  lef^  the  palace,  in  which  they  never  more  made 
their  appearance. 

MENEDEMUS,  a  Greek  philosopher,  bom  at 
Er3rthreum,  was  the  son  of  Catistbenes,  and  one  of 
Fhedo*s  followers.  He  was  in  the  greatest  esteem,  and 

'Ciyoyed  several  important  posts^  in  bis  own  country. 


Hcseveral  times  ^fended  Erythrenm  with  great  bra-  Menrde- 
very,  and  died  of  grief  when  Antigonus  became  master  sut 
of  it.    A  person  one  day  sayin|r  to  him,  "  It  is  a  neat       H . . 
happiness  to  have  what  we  desire,**  he  replied*  "  It  is  ■   '"I"  ■ 
a  much  greater  to  desire  nothing  but  what  we  have.** 
He  flourished  about  300  B.  C. 

MENELAUS,  the  son  of  Atreus,  and  the  brother 
of  Agamemnon,  reined  at  Spart^,  when  Paris  de- 
prived bim  of  his  wife  Helen.  This  rape  octauioned 
the  famous  war  of  Troy.   See  Helen. 

Mj£KXXAUS,  a  mathematician  in  the  reign  of  the 
emperor  Trajan,  wrote  three  books  on  ttw  ^lAerc, 
which  have  been  published  by  Father  Maisenne. 

MENES,  bom  at  This,  a  town  of  Thebais  in  Up- 
per Egypt,  was  the  founder  of  the  Egyptian  empire. 
He  had  three  sons,  viz.  Athotis,  who  ruled  after  bim, 
at  This  mid  Thebes ',  Cumdes,  who  in  Lower  Egypt 
founded  the  kiogdom  of  Hetiopoli,  which  afterward 
was  the  kiogdom  of  Diospoli  j  and  Necherofdies,  who 
reigned  at  Memphis.  It  is  thought  this  Menes  reign- 
ed 11 7  years  after  the  birth  of  Pfaaleg,  son  of  Heber, 
which  was  the  very  year  of  the  dispersion  of  the  people 
throughout  the  whole  earth.  In  building  Memphis, 
be  stopped  the  Nile  near  it,  by  the  invention  of  a 
causeway  100  furlongs  broad,  and  caused  it.  to  run 
through  the  mountains. 

MENIAIiS,  domestic  or  household  servants,  who 
Uto  under  their  lord  or  master*s  roof. 

MENINGES,  or  Mentnges,  in  Adatomyy  a  name 
given  to  the  dura  and  ^a  mater  of  the  brain.  See 

A.VATOHY,  N°  I3J). 

MENINX,  an  island  in  the  Mediterranean,  to  tho 
west  of  the  Syrtis  Minor.  Supposed  by  Stratio  and 
Polybius  to  be  Homer's  country  of  the  Lotophagi  } 
and  hence  Ptolemy  and  Eratosthenes  denominate  the 
island  LotopAagHiSy  with  a  cogoomiiial  town  Menioj; 
It  was  the  country  of  Vibius  Callus  the  emperor,  and 
of  Volnsianos.    Now  called  Gerbi  and  Zarbi. 

MENIPPUS,  a  cynic  philosopher  of  Phcenicia. 
He  was  arigtnally  a  dave,  but  obtained  bis  liberty 
with  a  sum  of  numey,  and  became  one  of  die  greatest 
usurers  at  Thebes.  He  grew  so  desperate  from  the 
continual  leproaches  and  insults  to  which  be  was  daily 
exposed  on  account  of  his  meanness,  that  he  destroyed 
himself.  He  wrote  X3  books  of  satires,  which  have 
been  lost. 

MENIPPEAN  (^saiira  MEXiPPEJ)y  a  kind  of  sa- 
tire consisting  of  prose  and  verse  intermixed.  It  is 
thus  cidled  WHn  Menippns  a  cynic  philosopher  who 
delighted  in  composing  satirical  letters,  $tc  In  imi^ 
tation  of  him,  Varro  also  wrote  satires  under  the  title 
of  Satira  Meni^peee :  whence  this  sort  of  composition 
is  also  denominated  Varrtmian  satire.  ^ 

Among  the  moderns  there  is  a  famous  piece  under 
this  title  first  pnldished  in  1594*  against  the  chiefs  of 
the  league,  called  also  the  Cathfiicott  of  Spain.  It  is 
esteemed  a  masterpiece  for  the  time. 

'  MENISCUS,  in  QpticSf  a  glass  or  lens,  concave  oa 
one  side  and  convex  on  the  other ;  sometimes  also  call- 
ed luiuih.   See  Optics. 

MENISPERMUM,  Moonseeo,  a  genus  of  plants 
belonging  to  the  dioecia  class,  and  in  the  natural  me- 
thod ranking  under  the  X  lib  order,  Sarmeniacett.  See 
BoTANt  Indae, 

MENNITH,  or  Minnith^  Judges  xi.  33.  a  town 

.382  ^  near "  i 
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near  Heshboa  (Jerome),  in  Arabia  .tetnea  }  in  a  di- 
strict named  Ecosipoli$  at  iweniy-iowtu,  (CeUarius). 
,  llere  is  also  a  Minnith  mentioned  Ezekiel  xxvii.  as 
being  ID  a  good  vrbeat  froantry :  bdt  whether  the 
same  Trith  tbe  foregoing  is  tincertain ;  though  Rome 
tbink  that  tbe  first  Minnith  lay  in  the  Country  of  Am- 
aion,  (Wells). 

M£NNONIT£S,  a  sect  in  the  United  Provinces, 
in  most  respects  tbe  same  with  those  in  othfer  ^ces 
called  Anabaptists. 

They  fahd  thfeir  rise  in  1536,  when  Menno  Simon, 
a  Dtitive  of  Frieeland,  who  had  been  a  Bomish  priest, ' 
and  a  notorioas  profligate,  resigned  bis  rank  and  office 
in  the  Romish  chordi,  alid  publicly  embraced  the  com- 
manion  of  the  Anabaptists.  * 

Merino  iras  bom  at  IVitmarsam,  a  villaga  in  the 
neighbooi^ood  of  Bolswert  in  Friesland,  in  the  year 
1505,  and  died  in  1561  in  the  duchy  of  Holstein,  at 
tbe  country  seat  of  a  certain  nobleman  not  far  from  the 
city  of  Oldesloe,  who,  moved  with  compassion  by  a 
view  of  the  perils  to  which  Menno  was  exposed,  and 
the  snares  that  were  daily  laid  for  his  ruin,  took  him 
with  certain  of  bis  associates  into  his  protection,  and 
gave  him  an  asylum.  The  writings  of  Menno,  wbich 
are  altoost  all  composed  in  tbe  Dutdi  language,  were 
publi^ed  in  folio  at  Amsterdam  in  tbe  year  i6ji. 
Abont  tbe  year  1637,  Menno  was  earnestly  solicited 
by  many'of  the  sect  with  which  be  corinected  himself, 
to  assume  among  them  tbe  rank  and  functions  of  a 
public  teacher ;  and  as  he  looked  upon  the  persons 
who  made  this  proposal  to  be  exempt  from  the  fana- 
tical phrensyof  tbeir  brethren  at  Monster,  (though 
according  to  other  accounts  they  were  ori^nally  of  the 
same  stamp,  only  rendered  somewhat  Wiser  by  their 
sufferings^,  he  yielded  to  thetr  entreaties.  Frotn  this 
period  to  the  end  of  his  life,  he  travelled  from  one 
country  to  another  with  bis  wife  and  children,  exer- 
cising nis  ministry,  under  pressures  and  calamities  of 
various  kinds,  that  succeeded  each  other  without  inter- 
ruption, and  constantly  exposed  to  the  danger  of  fall- 
ing a  victim  to  tbe  severity  of  the  laws.  East  and 
West  Friesland,  together  with  the  province  of  Gro- 
ningen,  were  first  visited  by  this  xealoiu  apostle  of  Ae 
Anabaptists  ;  from  whence  he  directed  his  course  into 
Holland,  Guelderland,  Brabant,  and  Westphalia,  con- 
tinued it  through  tbe  German  provinces  that  lie  on 
the  coasts  of  the  Baltic  sea,  and  penetrated  as  far  as 
Livonia.  In  all  these  places  his  ministerial  labours 
were  attended  with  remarfiable  success,  and  added  to 
his  sect  a  prodigious  number  ofColtowers.  Hence  be 
is  deservedly  considered  as  the  common  chief  of  almost 
all  the  Anabaptists^  and  the  parent  of  tbe  sect  that  still 
subsists  under  that  denomination.  Menno  was  a  man 
of  genius,  undirected  by  a  very  sound  judgment :  be 
possessed  a  natural  and  penuasive  eloquence,  and  such 
a  degree  of  learning  as  made  him  pus  for  in  ovcle  in 
tbe  estimation  of  ue  multitude.  He  appeals,  more- 
over, to  have  been  a  man  of  probitjf,  of  a  meek  and 
ti^table  spirit,  gentle  in  bis  manners,  pliable  and  ob- 
sequious in  his  commerce  with  persons  of  all  ranks  and  ' 
characters,  and  extremely  zealous  in  promoting  prac- 
tical religion  bnd  virtue,  which  he  recotntnended  by 
his  example  as  well  as  by  his  precepts.  Tbe  plan  of 
doctrine  and  disci]dine  drawn  up  by  Menno  was  of  a 
much  more  mild  and  modin^te  nature  thao'tfaatof  the 


furious  and  &natical  Anabaptists,  whose  tmudtoom 
proceedings  have  been  recited  under  diat  article,  b«t 
sdmewbat  more  »lvtre,  tlioagb  more  olear  and  coo- ' 
sistent  than  the  doctrine  of  the  wiser  branches  of  that 
sect,  who  aimed  at  riuthing  more  than  the  restoration 
of  the  Christian  church  to  its  primitive  parity.  Ac- 
cordingly he  csndemiied  the  plan  of  ecclesiastical  dis- 
cipline that  was  founded  on  the  prospect  of  a  new 
kingdom,  to  be  miracQlously  established  by  Jesus  Christ 
on  the  ruins  of  civil  govi'roment  and  the  destruction 
of  human  rulers,  and  Which  had  been  tbe  fatal  and 
pestilential  source  of  such  dreadful  conrniotions,  such 
execrable  rebellions,  and  sucb  en(HTO0U5  crimes.  He 
declared  publicly  his  dislike  v£  that  doctrine,  whiob 
pninted  out  the  approach  of  a  marvcllons  referm^on 
in  thecharch  W  tbe  means' of  a  new  and  extraordU 
nary  effusion  of  the  Holy  S]nrit.  He  expressed  hta 
abhorrence  of  the  licentious  tenets,  which  several  of 
tbe  Anabaptists  bad  maititained,  with  rcapect  to  the 
lawfulness  of  polygamy  and  divorce  j  and  "finally,  con- 
sidered as  nn^vorthy  of  toleration  tbose  fanatics  who 
were  of  opinion  that  tbe  Holy  Ghost  continoed  to 
descend  into  the  minds  of  many  chosen  believers,  in 
aa  extraordinary  a  manner  as  be  did  at  the  first  esta- 
blishment of  the  Christian  church,  and  that  be  testified 
this  peculiar  prestnce  to  several  of  tbe  faithful  by  mi- 
racles, predictions,  dreams  and  visions  of  various  kinds. 
He  retained  indeed  the  doctrines  cmnmon  hr  received 
among  the  Anabaptists,  in  relation  to  tbe  baptism  of 
iu&nts,  the  milienniumf  or  1000  years  reign  of  Christ 
upon  earth,  tbe  exclusion  of  magistrates  from  tbe 
Christian  chureh,  the  abolition  of  war,  and  tbe  pro- 
hibition of  oaths  enjoined  by  our  Saviour,  and  tbe 
vanity  as  well  as  the  pernicious  effects  of  human  science. 
But  while  Menno  retained  these  doctrines  in  a  general 
sense,  he  explained  and  modified  them  in  such  a 
manner  as  made  them  resemble  the  religious  tenets  that 
were  universally  received  in  the  Protestant  ehardles  % 
and  this  rendered  them  agreeable  to  many,  and  made 
them  appear  inoffensive  even  to  ntimbers  who  had  DO 
inclination  to  embrace  them.  It  however  so  happened, 
that  tfaie  nature  of  tbe  doctrines  considered  in  them- 
selves, tbe  eloqiwnce  of  Menno  which  set  tbeita  off  to 
such  advantage,  and  the  circumstances  of  the  times, 
gave  a  high  degree  of  credit  to  the  relighms  system  of 
this  famous  teacher  among  the  Anabaptists,  so  that 
it  made  a  rapid  progress  in  that  sect.  And  thus  it ' 
was  in  consequence  of  the  ministry  of  Menno,  that  tbe 
dilSerent  sorts  of  Anabaptists  agreed  together  in  ex- 
clliding  from  their  communion  the  bnatrcs  that  dis- 
honoured it,  and  in  renouncing  all  tenets  tbat  Were 
detrimental  to  the  authority  of  civil  government,  and 
by  an  unexpected  coalition  lormed  themselves  into  one 
community. 

Though  the  Mennbnttes  usually  pass  lor  a  sect  of 
Anabaptists,  yet  M.  Herman  Bchyn,  a  Menuonite 
minister,  who  has  pubKihed  their  history  and  apoloj^, 
maintains,  tiiat  they  are  not  Anabaptists  either  m 
prioriple  or  by  origin.  However,  nothing  can  be 
minre  eertnin  than  this  fact,  viz.  that  the  first  Men- 
nonite  congregations  were  composed  of  tbe  different 
sorts  of  Anabaptists,  of  those  who  had  been  always 
inoff<iosive  and  ttprigbt,  and  of  tliose  who,  before  their 
conversion  by  the  ministry  of  Menno,  had  -been  sedi- 
tious fimatics :  besides,  it  is  alleged  that  the  Menno- 
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nitea  do  actually  rctaia,'at  this  day,  some  of  those 
opinions  and  doctrinrB,  wbich  led  the  seditious  and 
turbulent  Anabaptists  of  old  to  the  commission  of  so 
many  and  such  enormous  crimes  :  such  particular!'^  is 
the  doctrine  concerning  the  nature  of  Christ's  king- 
doiDj  or  of  the  church  of  the  Neir  Testament,  though 
modified  in  such  a  manner  as  to  have  lost  its  noxious 
qualities,  and  to  be  no  longer  pernicious  in  its  influ- 
eDce. 

The  Meimonites  are  sahdivided  into  several  sects  ; 
whereof  the  two  principahare  the  Fiandrians  or  Fle- 
MiKGiANs,  and  the  Waterlavdians.  The  opi- 
nions, says  Mosheim,  that  are  held  in  common  by  the 
Mennonites,  seem  to  be  all  derived  from  this  fundamen- 
tal principle,  that  the  kingdom  which  Christ  establish- 
ed upon  earth  is  a  visible  church  or  community,  into 
which  the  holy  and  just  alone  are  to  be  admitted,  and 
which  is  consequently  exempt  from  all  those  constitu- 
tions and  rules  of  discipline  that  have  been  invented 
by  human  wisdom,  for  the  correction  and  reformation 
of  the  wicked.  This  principle,  indeed,  was  avowed 
by  the.ucient  Mennooites,  but  it  is  now  almost  whol- 
ly renounced :  Deveitheless,  from  this  ancient.doctrine, 
many  of  the  religious  opiflions  that  distinguish  the 
Afennonites  from  all  other  Christian  communities, 
seem  to  be  derived :  to  consequence  of  this  doctrine, 
they  admit  none  to  the  sacrament  of  baptism  but 
persons  that  are  come  to  the  full  use  of  their  reason  ; 
they  neither  admit  civil  rulers  into  their  communion, 
nor  allow  any  of  their  members  to  perform  the  func- 
tions of  magistracy  >  they  deny  the  lawfulness  of  re- 
pelling force  by  ftnrce,  and  consider  war,  in  all  its 
shapes,  as  unchristian  and  onjost ;  they  entertain  the 
utmost  aversion  to  the  execution  of  justice,  and  more 
especially  to  capital  punishments  ^  and  they  also  refuse 
to  confirm  their  testimony  by  an  oath.  The  particu- 
lar sentiments  that  divided  the  more  considerable  so- 
cieties of  the  Mennoiutes  are  the  following :  The  rigid 
MenooniteB,  called  the  Fkmingutnsy  maintain  with  va- 
rioos  degrees  of  rigour,  the  opinions  of  their  founder 
Menno,  as  to  the  hainan  nature  of  Christ,  alleging 
that  it  was  produced  in  the  womb  ■  of  the  Virgin  by 
the  creating  power  of  the  Holy  Ghost }  the  obligation 
that  binds  us  to  wash  the  feet  of  strangers,  in  conse- 
quence of  our  Saviour^s  command  j  the  necessity  of 
excommunicating  and  avoiding,  as  one  would  do  the 
plague,  not  only  avowed  sinners,  but  also  all  those  who 
depart,  even  in  some  light  instances  pertaining  to  dress, 
&c.  from  the  simplicity  of  tbeir  ancestors  j  the  con- 
tempt due  to  human  learning,  and  other  matters  of  less 
moment.  However  this  austere  system  declines,  and 
the  rigid  Mennonites  are  gradually  approaching  towards 
the  opinions  and  disciplme  of  the  more  moderate  or 
W^ateriaaduina, 


509    ]  MEN. 

Hie  first  settlement  of  the  Mennonites,  in  the  Unit- 
ed 'Provinces,  was  granted  them  by  William  prince  of 
Orange,  towards  the  close  of  the  i6th  century  j  but  it 
was  not  before  the  following  century  that  their  liberty 
and  tranquillity  were  fixed  upon  solid  foundations, 
when,  by  a  confession  of  faith  published  in  the  year 
1626,  they  cleared  themselves  from  the  imputations  of 
those  pernicious  and  detestable  errors  that  had  been 
laid  to  their  charge.  In  order  to  appease  tbeir  intes- 
tine discords,  a  considerable  part  of  the  Anabaptists  of 
Fluiders,  Germany,  and  Friesland,  concluded  dieir  de- 
bittes  in  a  conference  held  at  Amsterdam,  in  the  year 
1630,  and  entered  into  the  bonds  of  fraternal  commu- 
niou,  each  rtiservlng  to  themselves  a  liberty  of  retain- 
ing certain  optiiions.  This  association  was  renewed 
and  confirmed  by  new  resolutions,  in  tlie  year  1649} 
in  consequence  of  which,  the  rigorous  laws  of  Menno 
and  bis  successors  were,  in  various  respects,  mitigated 
and  corrected. 

MENOLOGY,  Menologium,  (from  'months 
and  A«y«(,  discourse),  is  much  the  same  as  martyrology, 
or  Calendar,  in  the  Latin. 

Tlie  Greek  menologiuih  is  divided  into  the  sevei^ 
ni(Hiths  in  the  year;  and  contains  ui  abrid^pnent  of 
the  lives  of  the  sunts,  with  a  bare  enumeration  of  tfan 
names  of  such  whose  lives  Were  never  written.  The 
Greeks  have  various  menologics  ^  and  the  Homans  tax 
them  with  inserting  divers  heretics  in  their  menologiea 
as  saints.— Baillet  treats  of  them  at  large.  . 

MENSA,  in  law  books,  a  terra  that  includes  in  it 
all  patrimony,  and  necessaries  for  livelihood. 

MENSALS,  Mensalia,  in  church  history,  such 
livings  as  were  formerly  united  to  the  tables  of  religi- 
ons houses,  and  hence  called  mcnsal  benefices.  See  the 
article  Benefice. 

MENSES,  Catamxnia,  in  MedScrrK,  the  monthly 
evacuations  from  the  uterus  of  women  not  with  child  . 
or  not  ^ving  suck.  They  are  so  called  from  mensit 
**  month,**  uie  period  i^erein  they  return.  They  are 
also  called  Jhwergf  course*,  &c.  By  the  Jewish  law  a 
woman  was  unclean  while  the  menstrual  blood  flowed  ; 
and  the  man  who  touched  her,  and  the  moveables  she 
had  touched,  were  declared  unclean.— Lev.  xv.  See 
Midwifery  and  Medicine. 

MENSORES,  among  the  Romans,  were  harbingers, 
whose  business  it  was  to  go  before  the  emperor,  and  fix 
upon  lodgings  for  him  when  he  travelled  into  any  of  the 
provinces.  They  also  marked  out  enoampnents,  and 
assigned  every  regiment  its  post. 

Mensorea  were  also  land-surveyon,  architects,  or  ap- 
praisers of  bouses  and  public  buildings.   The  distribo- 
tnrs  of  provisions  in  the  army  were  odled  metmtres^^ru- 
mentaru.   And  inensores  was  also  an  appellation  givea  ■ 
to  servants  who  waited  at  table. 
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I^VEHY  branch  of  Ibe  mathematics  which  has  for  its 
object  the  comparison  of  geometrical  quantities,  and 
the  determination  of  tbeir  proportions  to  each  other, 
may  he  comprehended  under  the  general  name  Mentu- 
ratioa.   So  that,  taking  the  term  in  its  most  extensive 


sense,  whatever  is  delivered  in  this  work  under  the  titles 
Geohctrt,  Trigonometry,  Conic  Szctioks,  part 
of  Algebra,  and  a  very  considerable  portion  of  Flux- 
ions, may  be  considered  as  constituting  particular 
braacbes  u*  this  general  theoiy. 
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TMcf  of  The  term  mensnnitioB,  however,  is  kIso  fireqaently 
Meamrag.  used  in  a  less  extensive  sense,  »nd  is  a|^ied  to  a  sya- 
'      tem  of  rules  and  methods  fay  which  numoical  meaanres 


Acre. 


of  geoBietrlcal  qnanUties  are  obtained.  And  it  is  to 
this  limited  view  of  the  salyect  that  we  ^pose  to  con- 
fine our  attention  In  the  present  treatise.  In  general, 
it  will  only  be  necessary  to  give  the  practical  rales,  as 
we  have  already  explained  their  foundation  when  treat- 
ing of  Geometry,  Conic  Sections,  and  Fluxions  } 
hut,  in  addition  to  tfae  rules,  in  a  few  instances,  we 
shall  give  their  demonstrations. 

In  all  practical  applications  of  mathematics  it  is  ne- 
cessary to  express  magnitudes  of  every  kind  by  num- 
bers. For  this  purpose  a  line  of  some  determinate 
length,  as  one  inch,  one  loot,  &c.  is  assumed  as  tfae 
measuring  unit  of  lines,  and  the  number  expressing  how 
often  this  unit  is  contained  in  any  line,  is  die  numeri- 
cal value  or  measure  of  that  line. 

A  sur&oe  of  soibe  determinate  figure  and  magnitude 
is  assumed  as  the  measuring  unit  of  suriTaces,  and  the 
nnmber  of  units  contained  in  any  surbce  ia  the  numc* 
zical  measure  of  that  surface,  and  is  called  its  ar'ea.  It 
is  usual  to  assume,  as  the  measuring  unit  of  surfaces, 
a  square,  whose  side  is  the  measuring  unit  of  lines. 

A  solid  of  a  determinate  figure  and  magnitude  is  in 
like  manner  assume<I  as  the  measuring  unit  of  solids, 
and  the  number  of  units  contained  in  any  solid  is  its  so- 
lidity or  content  The  unit  of  solids  is  a  cube,  each  of 
whose  edges  is  the  measuring  unit  of  lines,  and  conse- 
quently each  of  its  faces  the  measuring  unit  of  surfaces. 

A  ri^t  angle  is  conceived  to  he  divided  into  90 
equal  an^cs }  and  one  of  diese,  called  an  angle  of  one 
demo,  IS  assnmed  as  the  measuring  unit  of  angles. 

ulie  measures  generally  employed  io  the  application 
of  mensuration  to  the  common  affairs  of  life,  and  their 
proportions  to  each  other,  are  expressed  in  the  follow- 
ing tables. 

Table  ef  JUneal  Measure*. 


xo  Sqoare.Chains  1 
or  ico,ooo  Square  Links  J  " 

640'Square  Acres  =;  i  Square  Mile. 


Of  ni^ 

lines  and 


1 2  Inches 
3  Feet 
6  Feet 
ji  Yards  = 
40  Poles  = 
8  Furlongs  = 
3  Miles  = 
697  Miles  nearly 


I  Foot. 
I  Yard. 
Fathom. 


X  Pole,  Aod,  or  Perch. 
I  Furlong. 
I  Mile. 
I  League. 
I  D^ree. 


360  Degrees  =  The  earth's  circumference. 

Note,  An  inch  is  supposed  equal  to  three  barley- 
corns in  length. 

4  Inches  is    j  Hand,  or  handshreadth. 

5  Feet    —    I  Geometrical  Pace.  , 

4  Poles  or  66  Feet  1      .  -c    r  1    ■  • 

Too  Links  each  7t%V  Inchesi=  ^  ^"8^*^ 
74  Feet  =    X  Scots  chain. 

Table  of  Square  Measures, 

144  Square  Inches  =  i  Foot  sqnarc. 

9  Square  feet  =  i  Yard. 

3O7  Square  Yards  =  i  Pole. 

40  ^uare  Poles  =  x  Rood. 

4  Boods  vt  x6q  Square  Poles  :s  i  Acre. 


"iJate*    Tlie  Scots  acre  is  to  the  English  acre  as 
100,000  to  78,694. 

Table  o/*  §olid  Measures. 

1728  Cubic  Inches  ss  1  Cubic  Foot. 
27  Cubic  Feet  =  1  Cubic  Yard. 

i^otCf    28a  Cubic  inches  make    i  Ale  Gallou. 

231  I  Wine  Gallon. 

2x50.42  a  AVinchester  Bushel* 

105  Cubic  inches  1  Scots  Pint. 

The  Wheat  Firlot  contains  21^  Scots  Pints. 
The  Barley  Firlot  31  Scots  Pints. 

SECTION  I. 

OF  THE  MENSURATION  OF  RIGHT  LINES 
And  ANGLES. 

The  rules  by  which  certain  of  the  sides  or  angles  of 
a  triangle  are  to  be  found,  when  other  sides  and  angles 
are  given,  might  be  considered  as  belonging  to  this 
part  of  mensuration.  But  as  these  artf  fully  investi- 
gated and  explained  io  the  article  Plame  Trigono- 
METRT,  it  is  not  necessary  to  deliver  them  also  here. 
Referring  therefore  to  that  article,  ne  shall  employ  the 
remainder  of  this  section  in  the  application  of  trigono- 
metry to  the  mensn^on  of  heights  and  distances. 

Mensuration  0^  Heights  and  Distances. 

By  tfae  application  of  geometry  the  measurement  of 
lines,  which,  on  account  of  their  position  or  other  cir- 
cumstances, arc  inaccessible,  is  reduced  to  the  determi- 
nation of  angles,  and  of  other  lines  which  are  accea- 
sible,  and  admit  of  being  measured  by  methods  suffi- 
ciently obvious. 

A  line  considered  as  traced  on  the  ground  may  be 
measured  with  rods  or  a  Gunter'd  chain  of  66  feetj 
but  more  expeditiously  with  measuring  tapes  of  50  or 
joo  feet.  By  these,  if  the  ground  be  tolerably  even, 
and  the  direction  of  the  line  he  traced  pretty  correctly, 
a  distance  may,  by  usiae  proper  care,  be  measured 
within  about  3  inches  of  the  truth  iu  every  50  feet,  so 
that  the  error  may  not  exceed  the  200th  part  of  the 
\ThQle  linc^ 

Vertical  angles  may  be  measured  with  a  quadrant 
furnished  with  a  plammet  and  sights  in  the  manner  in- 
dicated by  fig.  I.  and  fig.  2.  If  an  angle  of  elevation  fiiie 
is  to  be  mcAsnrcd,  as  the  angle  contained  by  a  horizon-  ccnav"- 
,tal  line  AC,  and  a  line  drawn  from  A  to  B  the  top  of  a 
tower,  hill,  or  other  eminenoe }  or  to  a  celestial  body, 
as  a  star,  &c.  the  centre  of  the  quadrant  must  be  fixed 
at  A,  and  the  instrument  moved  about  A,  in  the  ver- 
tical plane,  till  to  an  eye  placed  at  G  the  object  B 
be  seen  through  the  two  si^ts  D,  d.  Then  will  the 
arch  EF,  cut  ofi*  by  the  plumb-line  AF,  be  the  nwasnie 
of  the  angle  CAB. 

An  angle  of  depression  CAB  (fig.  2.)  is  to  be  mea- 
sured exactly  in  the  same  manner,  except  that  here  the 
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OTKisfat  9y«    to  be  placed  at  A  tbe  centre  of  the  matraineiit, 

linn  and  ud  the  measare  of  tbe  angle  U  th^e  arch  £F. 

.  Ai^B.  ^  But  the  most  coQvenient  instrunent  of  any  for  ob- 
'  MrTing  angles,  whether  vertical  or  boriaontal^  is  the 
TAeodelitCM  ThU  iostnunent  is  variously  conBtractud^so 
as  to  admit'of  being  sold  at  a  higher  or  lower  price,ac- 
cording  to  the  degree  of  accuracy  the  purchaser  may 
wibh  to  attain  in  his  observations  with  it.  An  instru- 
ment of  this  kind  is  represented  in  Bg.  3.  Its  principal 
parts  are,  i.  A  telescope  and  its  level  CC,  D.  2.  The 
vertical  arc  BB.  3.  The  horizontal  limb  and  compa^is* 
AA.  The  limb  is  generally  about  7  inches  in  diame- 
ter.   4.  The  staff  with  its  parallel  plates  £. 

The  telescope  CC  in  the  best  instruments  is  general- 

'  It  of  the  achromatic  kind,  in  order  to  obtain  a  larger 

field  and  greater  magnifying  power.  In  the  focus  of 
the  eye  glass  are  two  very  fine  haira  or  wires,  at  right 
angles  to  each  other,  whose  intersection  'u  in  tlw  plane 
of  the  vertical  arc.  The  object  glass  may  be  moved 
to  different  distances  from  the  eyt  glass  by  turning  the 
milled  nut  a,  and  thns  may  be  accommodated  to  the 
eye  of  the  observer  and  distance  of  the  ^object.  Tbe 
screws  for  moving  and  adjusting  tbe  cro'^s  hairs,  are 
sunk  a  little  witbm  the  eye  tube.  On  the  outside  of 
the  telescope  are  two-metal  nngs  which  are  ground  per- 
fectly true.  These  are  to  lie  on  the  supporters  r,^,  call- 
ed Y's,  which  are  fixed  to  tbe  vertical  arc.  The  ver- 
tical arc  BB  is  firmly  fixed  to  a  bog  axis  which  is  at 
ri^ht  angles  to  the  plane  of  the  arc.  This  axis  is  sus- 
tained by,  and  moveable  on,  the  two  supporters,  which 
are  fixed  firmly  to  the  horizontal  plate.  On  the  upper 
part  of  the  vertical  arc  are  the  two  Y*s  for  holding  tbe 
td^scope  J  the  inner  sides  of  these  are  00  framed  as  to 
be  tangents  to  the  tylindric  rings  of  the  telescope,  and 
therefore  bear  only  on  one  part.  Tbe  telescope  is  con- 
fined to  the  Y*3  by  two  loops  which  turn  on  a  joint, 
and  may  therefore  be  readily  opened  and  turned  back 
when  the  two  pins  are  taken  out. 

One  side  of  the  vertical  arc  is  graduated  to  half  de- 
grees, which  are  subdivided  to  every  minate  of  a  de> 
gree  by  a  nonius.  It  is  numbered  each  way  }  from  o 
to  90*^  towards  the  eye  end  for  angles  of  altitude,  and 
from  o  to  50**  towards  the  object  end  for  angles  of  de- 
pression. On  the  other  side  of  the  vertical  arc  are  two 
ran^  of  divisions,  one  for  taking  the  upright  height 
of  timber  in  looth  parts  of  the  distance  between  tbe  in- 
stroment  and  tree  wbose  hmsfat  is  to  be  measured }  and 
the  other  fat  reducing  liypothenusal  lines  to  such  as  are 
horizontaL 

The  vertical  are  is  cut  with  teeth  or  a  rack,  and 
may  be  moved  regularly,  and  with  ease,  by  turning  the 
milled  nut  b. 

The  compass  is  fixed  to  the  upper  horizontal  plate, 
its  ring  is  divided  into  360",  and  the  bottom  of  the  box 
is  divided  into  four  parts  or  quadrants,  each  of  which  is 
subdivided  to  every  10°.  The  magnetic  needle  is  sup- 
pwted  in  the  middle  of  tbe  box  upon  a  steel  pin  finely 
pointed,  and  there  is  a  wire  trigger  for  throwing  the 
needle  oS  the  point  when  not  in  use. 

The  horizdiUal  limb  AA  consists  of  two  plates,  one 
moveable  on  the  otlw,  tbo  outcnnost  edge  of  the  up-- 
per  plate  is  chamfered  to  serve  as  an  index  to  die  de- 
grees on  the  lower.  The  upper  plate,  together  with 
the  compass,  vertical  arc,  end  telescope,  a^  easily 
Mned  round  by  a  pinion  fixed  to  the  screw  a  </  is  a 
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not  for  fixinff  the  index  to  any  part  of  the  limb,  find  of  Rigbt 
thereby  rendering  it  secure,  while  tbe  instrument  is  lints  and 
moved  firom  «w  station  to  another.   Tbe  horizontal.  . 
limb  is  divided  into  half  degrees,  and  numbered  from  ' 
the  fight  hand  towards  the  left ;  tbe  divisions  are  sub- 
divided by  the  nonius  scale  to  every  minute  of  a  de- 
gree. 

On  the  opper  plate,  towards  the  nonius,  are  a  few 
divisions  similar  to  those  on  the  verticuU  arc,  giving  the 
lOoth  parts,  for  measuring  tbe  diameter  of  trees,  build- 
ings, &c. 

The  whole  instrument  fits  on  the  conical  ferril  of  a 
strong  brass-headed  staff,  with  three  substantial  wooden 
legs.  The  top  or  bead  of  the  staff  consists  of  two  brass 
plates  £, parallel  to  each  other:  finr  screws  pass  through 
the  upper  pUte  and  rest  oA  the  lower  plate  ^  by  the 
action  of  these  the  horizontal  limb  may  be  set  truly  Ic- 
Tel,  and  for  this  purpose  a  strong  pin  is  fixed  to  tbe  out- 
side of  the  i^late,  and  connected  with  a  baH  that  fits  in- 
to a  socket  in  the  lower  plate ;  the  axis  of  the  pin  and 
ball  are  so  framed  as  to  be  perpendicular  to  the  plate, 
and  consequently  to  the  horizontal  limb. 

There  are  three  adjustments  necessary  before  the  in- 
strnment  is  applied  to  tbe  mensuration  of  angles.  In 
tbe  first  plare,  care  must  be  taken  that  the  line  of  colli- 
mation  ^tfaat  is,  the  line  of  vision  passing  through  tho 
cross  hairs)  be  exactly  in  the  centre  of  the  cyuodric 
rings  round  tbe  telescope  ;  in  the  next  place,  that  th« 
level  be  parallel  to  this  line  ;  and,  lastly,  the  horizon-  ' 
tal  limb  must  be  so  set,  that  when  the  vertical  are  is  at 
surOf  and  the  upper  part  moved  round,  tbe  bnbUe 
of  the  level  will  remain  in  tbe  middle  of  tbe  open 
space. 

When  these  adjostaients  are  made,  and  die  instru- 
ment is  to  be  applied  to  practice,  the  lower  plate  of  tbe 
horizontal  limb  AA  being  supposed  to  remain  on  moved 
and  parallel  to  the  horizon,  the  telescope  is.  to  be  di- 
rected successively  to  the  different  objects,  whose  angu- 
lar positions  are  to  he  determined,  by  means  of  the  pi- 
nions at  c  and  bi  (the  former  of  which  turns  tbe  upper 
part  of  tbe  instrument  round  in  a  horizontal  plane,  and 
tbe  Utter  tarns  the  arc  BB  in  a  vertical  plane).  Then, 
tbe  angle  which  a  line  passing  through  ^e  axil  of  the 
telescope  and  any  object  makes  with  the  horizon,  wiU 
be  indicated  by  the  arc  of  the  vertical  cirele  between  0° 
and  the  index  engraved  on  the  nonius  scale  H  fixed  tn 
the  upper  plate  <tf  the  horizantal  limb  of  the  instni- 
ment,  Also,  tbe  horizontal  aa^  contained  by  two  , 
vertical  planes  concaved  to  pass  thirou^  any  two  ob- 
jects and  the  centre  of  tbe  instrument,  will  be  shewn  by 
tbe  arc  of  the  lower  plate  of  the  horizontal  limb  over 
which  the  index  enzreved  on  the  upper  ^tc  has  passed 
by  the  direction  of  the  telescope  being  changed  frocn 
toe  one  object  to  the  other. 

Having  thus  explained  slxfftly  the  nature  of  the  in- 
stmments  by  which  accessible  lines  and  angles  are  to 
be  measured,  and  tbe  manner  of  applying  them,  we 
shall  now  show,  by  a  few  examples,  how  to  find  from 
these  other  lines  which  cannot  be  dctemined  by  a  dU 
rect  measurement. 

Fimmple  X.   Having  measured  AE,  a  distanoe  ofjKf.  4, 
200  feet  in  a  direct  horizontal  line  from  tbe  bottom  of 
a  tower,  the  angle  BCD,  contained  by  tbe  horizontal 
line  CD  :  and  a  line  drawn  firom  C  to  the  top  of  the 

tower. 
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tewer,  ms  mewared  by  a  quadrant,  or  theodolite  pW 
ced  at  C,  and  found  to  be  47*  ^d.    The  centre  C  of 
_  the  ioatrament  wa«  five  feet  above  the  line  AE  at  its 
■     '      extremiu^  E.   It  is  required  henu  to'deUnaioc  AB 
.  the  height  of  the  tower. 

In  the  right-angled  tjnangle  CBD  we  have  glvea 
the  side  CDs  200  feet,  and  the  angle  C=47*  30^. 
And  since  hj  the  roles  of  FlaHS  Tkicomohetrt, 

rad.  :  Un.  BCD  ::  DC  :  DB ; 

.  By  empk^iog  the  logarithmic  tables  (see  XoCA- 
RITHHS),  and  proceeding  as  is  tao^t  in  Fl.aN£ 
Trigonometry,  we  shall  find  DB  =r  218.3  feeL  To 

.  which  add  DA=£C=c  feet,  the  height  of  the  instru- 
ment, and  we  have  AB=aa3.3  feet,  the  height  of  ^ 
tower. 

Sig-  $•  Ex,  2.  Suppose  a  cloud,  or  balloon  C,  is  seen  at  the 

'flame  time  by  two  obaei^ers  at  A  and  B,  and  that  these 
stations  are  in  the  same  vertical  plane  "with  the  objMt 
C,  Mid  on  the  same  side  of  it  Also  nii^ose  that  its 
Bogies  of  ekvation,  viz.  the  Mgles  A  and  B  ue  35** 
■  mud  64%  and  that  AB,  the  ^isunce  between  the  ob- 
•  servers,  is  880  feet.  It  u  required  hence  to  determine 
CD  the  height  of  the  object,  also  AC,  BC  iu  distances 
from  the  two  observers. 

In  the  triangle  CAB  there  are  given  the  outward 
-  mogle  CBD=64**,  and  one  of  the  inward  angles  A;= 
3^}  brace  the  other  inward  angle  ACB,  which  is 
t£etr  difference,  is  given,  and  =64  — •3J°=29°* 
Now  in  the  triangle  CAB 

Sin.  ACB  :  sin.  A  ::  AB  :  BC, 
and  bIu.  ACB  :  sin.  B  ::  AB  :  AC. 

'  From  these  proportions,  by  actual  calculation,  BC  will 
be  fennd  s  1041  feet,  and  AC=;  (631  feet. 

Afflin,  in  the  ri{^it-an|^ed  triangle  BCD 

rad.  :  sin.  B  ::  BC  :  CD. 
'  Hence  CD  will  be  found  =936  feet. 

tig.  €.  ^'  ^^>*>^*>K  ^  ^"0^      breadth  CD  6f  a  river, 

and  also  the  distance  of  an  «h}eot  A  dose  by  its  side 
Jtoid  anoUier  object  C  on  its  opposite  side,  a  base  AB 
of  400  yards  was  measosd  along  the  bank.  Then,  by 
meaas  of  a  theodolite,  the  angles  CBA  and  CAB 
were  measured,  and  fimttd  to  be  37**  4c/  and  59° 
respectively.  It  is  loquired  thence  to  determine  the 
brndth  CD,  and  the  distSJicc  AC  between  the  objects 
A  and  C. 

Thisexample  diSers  fronr  the -last  only  by  the  given 
.  angles,  and  distances  required, .  lying  in  a  -horizontal 
instead  of  a  vertical  plane. 

In  the  triangle  ABC  we  have  the  base  AB,  also  the 
,  angles  A  and  B,  and  consequently  die  angle  C  pven. 

And  hy  Vltsne  Trigonometry, 

Sin.  ACB  :  sin.  B  ::  AB  :  AC 

"Hence  AC  is  found  to  be  246.2  yards. 
Also,  in  the  right-ai^ed  trian^  ACD, 

nd. :  sio.  A  ::  AC  :  CD. 

jBence  CD  is  fenad  to  be  211.6  yards. 


Ex.  4.  At  B  the  top  ^f  a  tower  whifb  stood  on  of  ai 
a  hill  near  the  sea  shore,  tbe  angle  of  depression  of  a  Lines 
ship  at  anchor  (viz.  the  angle  HBS),  was  4*  52' ;  and  , 
at  R,  the  bottom  of  tbe  tower,  its  depression  (namely^ 
the  angle  NRS)  was  4"  2'.   Beqoired  AS  the  horizon-  ^ 
tal  dlttanccof  the  vessel  /  and  also  RA,  the  heif^l  of  the 
bottom  of  tbe  tower  above  the  level  of  the  •n,snppo«ing 
RB  the  height  of  tbe  tewer  itself  to  be  54  feet. 

From  the  anrle  BSA=HB8=4*>  52',  subtract  the 
•anfrle  RSA=NHS=4*'  2',  and  there  remains  the  angle 
BSR=5o'.  Also,  fnnn  tbe  angle  HBA=90**  soUnct 
HBS3S4'>  52',  and  there  lemaios  &BR=8j»  8^.  . 

In  die  triangle  SBR, 

«in.  B8R        8BR  ::  BB  :  SR.; 

Hence  SB  is  found.   Again,  in  the  triangle  SRA, 

rad.  :  sin.  RSA  ::  SR  :  AR, 
nnd  rad. :  cos.  RSA  ::  SR  :  AS. 

Fnm  the  fiiet  of  these  proportions  welBad  AR=l6o 
feet}  aad.fi«aa  the  second,  AS=r3690  feet. 

Es.  5.  To  measure  tbe  hei^t  of  an  obelisk  CD,  $, 
standing  on  the  top-of  a  declivity,  two  stations  at  A 
and  B  were  taken,  one  at  tbe.distance  of  40,  and  the 
other  at  tbe  distance  of  ido  feet  from  the  centre  of  its 
base,  which  was  in  a  stmi^ht  line  with  the  stations. 
At  tbe  nearer  station  A,  a  line  drawn  from  it  to  tbe 
top  of  tbe  obelisk  was  found  to  make  an  angle  of  41* 
with  the  plane  of  the  dedirity  }  and  at  B,  the  more 
remote  station,  tbe  like  angle  was  found  to  be  23*  45*. 
Henoe  it  is  required  to  &d  tbe  height  of  dw  om- 
lisk. 

From  the  angle  CAD  =  41^  soUmct  the  angle 
.B  s  23°  45',  and  Aere  remaitts  ^  angle  BCA= 
If  15'. 

In  tbe  triangle  BCA, 
Sin.BCA:  sitt.B :.  AB  :  AC.  Hence AC=8f. 49 feet. 

And  in  the  triangle  ACD, 
AC+AD :  AC— AD ::  tan.i(D4.C)  rtaa.i(D— C). 

Hence  i  (D— C)=:40**  24'^^,  which,  subtncted  fren 
i  (D+C),  gives  the  angle  ACD=27'*  5'^. 

liastly,  in  tbe  triangle  ACD, 

Sin.  ACD  :  sin.  A  ::  AD  :  DC. 

'Hence  DC,  the  height  required,  w31  be  feond  to  be 

57.62  feet. 

Ex,  6,  Wanting  to  know  the  distance  between  two  9. 
naccessible  oh  jects  H  and  M,  a  base  AB  of  670  yards 
was  measured  in  the  same  plane  with  tbe  objects,  and 
tbe  following  angles  were  taken  at  its  extremities^ 

^MAH=57  40  ^HBM=7i  7 

Hence  it  is  required  to  determine  HM,  the  distance 
between  the  objects. 

In  the  triangle  HAB  we  have  tbe  angle  H«A— 
43*'  22',  tbe  nngle  HAB  (s  HAM -(.  MAB) . 

97" 
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OfHiiU  97°  5^V  tben^Hte  tbe  lenuBiagwigle  AHB  = 
JLiMiaad  39**  42'.   We  liaye  iUro  tbe  aid«  AB  =s  670  yards. 


.ence,  by  this  proportion. 

Sin.  A«B  :  sin.  HBA  ::  AB  :  AH. 
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20a,  tbe  anirie  ADC  (=AI)^+BI>i:)  =43*  2^,  OfiUght 
tbe  angle  OCA  (=:D£A)  —"j  f  15'  25".    Hence  we  Lbeiuul 
get  DC=256.97  fittlmais,  whwh  ii  tlie  temuning      .  Anftleg. 
taoce  songfat.  ' 


we  find  AU=7o6.S  yards. 

Af^n,  ia  the  triangte  MAB  m  hare  tbe  aogle 
MAB=40»  16',  the  angle  ABM  ( sABH +HBM.) 
=1130  29^,  Bid  therefore  tbe  AMB=s26°  ly. 
Hence  from  the  ]«t)portion, 

Sin.  AMB  :  sin.  AQM  ::  AB  :  AH 

we  get  AM:?  1389.4. 

;  la  the  triangle  HAM,  hciidca  the  angle  HAM=: 
57"  40'  ire  have  notr  the  sides  AH  =  706.8,  and 
AM=i389,4  yards,  to  find  the  lenvuoing  side  HM. 
Therefore,  proceeding  aceordbg  to  the  rules  of  trigo- 
nometry, xre  state  this  proportion, 

AM+AH  :  AM— AH  ;:  tan.  ^rAHM+AMH)  : 
tan.  KAHM— AMH.) 

Hence  we  find  lv»lf  th*  dtSexefltce  of  tbe  aogWs  AHM 
and  AMH  to  be  30°  36',  which  taken  from  61''  10', 
half  the  sum,  leaves  30^  34'  for  AMH  the  least  of  the 
two  angles.    Lastly,  £roiD  the  proportion 

Sin.  HMA  :  sin.  HAM  : :  HA  :  HM, 

wa  get  HM=  1174  yards,  the  answer  to  the  ques- 
tion. 

£9.  7.  Tbere  are  three  objeota  A,  B,  C,  Jfkim  'dis- 
tances asunder  are  kbm  to  be  as  foUom  }  namel j, 
from'  A  to  B  1067,  from  A  to  C  20a,  and  from  B  to 

C  131  fathoms.  Now  to  determine  the  distance  of  D 
a  fourth  object,  or  station,  from  each  of  the  other  three, 
the  angle  ADB  was  measured  mth  a  theodolite,  or 
Other  aaitable  instrument ;  and  found  to  be  13*'  30^,  and 
the  angle  CDR  was  found  29®  50'.  Hence  it  is  re- 
quired to  determine  the  distances  DA,  DB,  and  DC, 
samKKvng  DB  tbe  Ie^st  of  the  three. 

£et  a  circle  be  described  about  the  points  A,  D,  and 
C I  and  let  DB  be  produced  to  meet  the  circle  again 
in  £,  and  draw  AE,  CC. 

In  the  trianrie  AEC  tjbere  are  given  the  side  AC:^ 
202  iathoms,  Ae  angle  ACE  (=AD£.  Geom.  Sect. 
IL  Theor.  15.)  =13**  30*,  and  the  angle  CAE  {= 
CD£)=  29°  50'.  Hence  (by  Trigon.)  we  shall  have 
AE=68.7i6  fatboms. 

In  the  triangle  ABC,  all  its  sides  are  given,  and 
hence  tbe  angle  BAC  wlU  bo  found  =3^  33'  54" } 
to  this,  add  the  angle  CAE,  and  tbe  spm  u  Um  angle 
EAB=65<'  25*  54*. 

In  tbe  tjeitwglc  ABK,  we  have  given  AB=io6.5, 
AE=68,7i6,  the  wgle  BAEs5<J*  a/  54*?  hence 
we  shall  have  the  angle  AB£a=3ff*  43*  41",  tod  tbit 
angle  AEB=75«  u'  25". 

In  tbe  trianf^e  ADE  we  have  the  side  AE^68.7i6. 
the  angle  ADEss  13*30',  and  the  angle  A£P^^5^ 
ci'~  25*.  Hence  we  have  AD=28  j.43  fathoms,  wbidi 
18  one  of  the  distances  reqmred. 

In  the  triangle  ABD  we  have  ABZZ06.5,  tbe  angle 
ADB=i3*  30',  tbe  angle  DAB  (=ABE— ADP) 
£5**  13'  45".  Hence  BD,  another  of  the  distances 
Sought,  will  be  found  =194.45  fatboqis. 

Lastly,  In  the  triangle  ADC,  theit  is  given  AC= 
Vol.  XI0.  Flirt  11. 


Ex.  8.  From  a  ship  at  sea  a  point  of  land  was  ob-Fis.  it* 
served  to  bear  £.  b^  S.  y  and  after  sailing  N.  £:  12 
miles,  tbe  same  pomt  was  found  to  bear  S.  £.  by  £. 
How  far  was  tbo  last  observation  made  from  the  point 
ofland? 

Let  A  be  tbe  first  position  of  the  ship,  B  the  second, 
and  C  the  point  of  land.  In  the  triangle  ABC  we 
have  given  U»e  angle  A=5  points  or  56"  i^,  the  angle 
B=9  poipta,  or  loi*  15^,  and  die  angle  C=2  points 
or  22^  30'.  Also  the  side  ABs  1 2  mites.  Hence  (by 
Trigon.)  the  side  BC  ia  readily  fbond  to  be  26.073 
miles. 

There  are  varions  other  instruments  and  methods 
which  tbe  heights  or  distances  of  objects  may  be  found. 
One  of  the  most  simple  instnimeots,  both  in  respect  of 
its  construction  and  application,  is  a  square,  ABCD, 
made  of  some  solid  mRterial,  and  famished  ^ith  two^^S-  '3> 
sights  on  AB,  one  of  its  edges,  and  a  plummet  fasten- 
ea  to  A,  one  of  its  angles,  and  having  the  two  nides 
BC,  CD,  which  contain  the  opposite  angle  divided  into 
JO,  or  100,  or  1000  equal  parts. 

.  To  measure  any  altitude  HK  with  this  instrument.  Fig.  15-. 
Let  it  be  held  in  soch  a  position  that  K,  the  topt  of  tbe 
object  may  he  seen  through  the  sights  on  its  edge  AB, 
while  its  plane  is  perpeMicjat»r  to  the  b^izon ;  -then 
the  plummet  will  cut  off  from  the  sqdare  a  triangle 
similar  to  that  formed  by  the  horizontal  line  AI,  the 
vertical  line  IK,  and  the  line  AK  drawn  from  (he  eye 
to  the  top  of  the  object. 

If  the  line  of  the  plummet  pass  through  D  the  oppo- 
site angle  of  the  square,  tfacn  the  height  KI  will  be 
e^ual  to  AI,  the  distance  of  the  eye  from  the  vertical 
line  to  be  measured.  If  it  meet  AD,  the  side  of  tbe 
squMc  next  tbe  eye,  ia  some  point  E  between  A  and 
D,  then  tlie  triangles  ABE,  AlK,  being  similar,  and 
the  ande  ABE  equal  to  the  AKI,  we  have 

AE:  AB  ::  AI  :IK.  Let  us  now  suppose  ADsr  ~ 
AB  to  be  divided  into  xooo  equal  parts}  then  the 
length  of  AE  will  bo  expressed  by  a  eertein  number 
of  Uttse  parts  >  thus  the  proportien  of  AE  to  AB,  and 
consequently  that  of  AI  to  IK  will  be  given  ;  there- 
fbre  if  AI  be  determined  liy  actual  measurement,  we 
may  from  the  above  proportion  immediately  find  IK. 

If  again  the  line  of  the  plummet  meet  DC  the  side  of 
tbe  square  opposite  to  the  sights  in  F,  then,  in  the  similar 
triangles  AIK,  BCF,  the  angle  AKI  is  equal  to  BFC ; 
thus  y(fi  bsve  BC  :  CF  AI  :  IK.  Hence  IK  is  de- 
termined as  befiwe,  and  in  each  case  by  adding  HI  the 
height  of  the  eye,  we  shiUl  have  HK  tbe  wMe  height 
required. 

SECTION  II. 
MENSURATION  OF  PLANE  FIGUHES. 

Problem  I. 

To  find  the  area  of  a  parallelogram,  whether  it  be 
a  square*  a  xectangl^  a  rhombusy  or  a  rbom* 

3  T  Rule 


botd. 
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Rule  I. 


Fig.  14. 


Tig.  ifi. 


Multiply  the  length  by  the  perpendicniu  hnaddi, 
and  the  product  tvUI  be  the  area. 

HiU  rule  is  deyunutrated  in  Geohktry,  Sect.  IV. 
Theor.  j. 

Ex.  I.  Required  the  area  of  a  square  ABCD,  whose 
side  AB  is  loj-  inches. 

Here  loi X  lo^  or  10.5  X  10.5=1  lO.ajsquareioches 
is  the  area  required. 

Ex.  2.  Required  the  area  of  a  rectaogle  £FGH, 
whose  length  £F  is  13*75  chains,  and  Iweadth  FG  is 

9.5  chains. 

Hei«  13.75X9-5=130.625  square  chains  is  the 
areai  irhicb,  when  reduced  to  acres,  £cc.  is  13  oc.  o  ro. 
10  jw. 

Ex,  3.  Required  the  area  of  a  parallelof^ram  KLMN, 
vhose  length  KL  is  37  feet,  and  perpendicular  breadth 
NO  is  si  or  5.25  feet. 

In  this exuqple  the  area  is  37  X 5-^S—^9^^5 
feet,  or  21.583  square  yards. 

RUL£  II. 

As  radios, 

To  the  sine  of  any  angle  of  the  panllekmnif 
So  is  the  product  of  Uie  sidos  including  the  angkr. 
To  the  area  of  the  parallelogram. 

To  see  the  reason  of  thi^  mie  it  is  only  necessary  to 
observe,  that  in  the  parallelogram .  KLMN,  the  perr 
pendicnlar  breadth  NO  is  a  fourth,  pro^ortimial  to  no- 
snu  of  the  angle  K,  aod  the  i^ilique  line  KN, 

sift  1'^ 

(Trigonometry),  and  U  thercf<n«  equal  to 


XKN;  therefore  the  area  (tf  the  figure  is 


rod. 
sin.  K 
rod. 

yKNxKL,  which  expression  is  the  same  as  the  reanlt 

obtained  by  the  above  rule. 

Ex,  Suppose  sides  Kli  and  KN  are  36  feet,  and 
25.5  feet,  and  the  angle  K  is  58°,  reqoirca  the  area. 

Here  it  will  he  convenient  to  enipl<nr  the  table  of  lo- 
nirithnis  pven  at  the  end  of  the  article  LooASiTims. 
The  operation  nay  stand,  thns, , 


log.  rad. .  laooooo 

log.  sin.  58°  9.92842 
log-  (36xa5-i)=H-  3fi-Hog*  25.5.  2.96284 

log.  of  area  2.891 26 

arca=i778.5  squaie  feet. 

Problem  U. 

Having  given  any  two  udes  of  a  right-angled  tri- 
angle,  to  find  the  remaiiung  side. 

Rule. 

I.  When  the  udes  aho»t.the  right  ugle  axe  given,^ 
to  find  the  hypotbcnnse. 


Add  together  the  squares  of  the  udes  about  the  right  OTFlaa 
angle,  and  the  square  root  of  the  sum  will  be  the  hypo- 
theuuse.  *     *  " 

2.  When  the  hypothenose  and  one  of  the  ndcs  aboot 
the  right  angle  is  given,  to  find  the  other  side. 

From  the  square  of  the  hypotheouse  subtract  thft 
square  of  the  given  side,  and  the  squan  root  of  the  re- 
mainder will  be  the  other  side. 

This  rule  is  dednocd  from  Theor.  13.  Sect.  IV. 

GCOMETRY. 

Example  i.  In  a  right-angled  triangle  ABC,  thepi^iy. 
sides  AB  and  AC,  about  the  rio^t  an^e,  are  33  feet 
and  56  feet^  what  is  the  length  of  ue  hypoUienaso. 
EC? 

Here  33«+56«=3i36+io89=4a25,. 
and  \/(4225)=65  feet,  =the  hypotbeituse  BC. 

Ex.  2.  Suppose  the  bypothenuse  BC  to  be  65  feet, . 
and  AB  one  of  the  sides  about  the  right  angle  to  be  33^ 
fiset ;  what  is  the  length  of  AC  the  other  side  i 
Here  65'— 33"=4a25--io89=:3i36s 
«d  VC33  >6)=:56  feetstheside  AC. 

Problem  UI. 
Tp  find  the  area  of  a  triangle* 

Rdle  L 

Multiply  any  one  of  its  ndes  by  the  perpendicular 
let  fiill  upon  it  from  the  opposite  angle,  and  half  tho 
product  will  be  the  area. 

The  truth  of  this  rule  is  proved  in  GEoyETRt,  Sect, 
ly.  Theor.  6, 

ExMytle.   What  is  the  area  of  a  triangle  ABC,  • 
vdiose  hue  AC  is  4P»  and  perpendicular  BD  is  14*52 
chains  ? 

The  product  of  the  base  by  the  perpendicular,  or{^,is, 
4PX  i4-52|  is  580.8  square  chains,  the  half  of  whieb, 
or  290.4  *q,  cA.=29  oc.  o  r.  6.4  po,  is  the  area  of  the 
triangle* 

Rule  II. 

As  radius. 

To  the  sine  of  any  angle  of  a  triangle. 

So  is  the  product  of  the  sides  including  the  ang^e, 

To  twice  the  area  of  the  triangle. . 

This  rule  follows  immediately  from  the  second  ivle 

of  IVob.  I. .  by-  considering  that  the  triangle  KNIi 
(fig.  x6.)  is  half  the  parallelogram  KNML. . 

Examj^.    What  is  the  area  of  a  triangle  ABCji^tJ. 
whose  two  sides  AB  and  AC  are  30  and  40,  and  the 
anduded  anj^  A  is  28*  yfi 

log.  rad.^  X  0.00000 


l*g.  (30  X  40)i=log.  30+log.  40.. 
log.  sin.  28*  57* 

kg.  of  twice  area 

twice  areas  58035;. 
area  290.42- 


3*07918 
9.68489 

2.76407 
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_  When  the  three  sides  are  given,  add  together  the 
three  aides,  and  take  half  the  sain.  Next,  subtract 
each  side  severally  from  the  said  half  sum,  thus  obtain- 
iDg-  three  remainders.  LuttT*  multiply  the  said  half 
sum,  and  those  threb  remaiiMen  all  together,  and  ex- 
tract the  square  root  of  the  last  product  for  the  area  of 
the  triangle. 

This  practical  rule  is  deduced  from  (he  following 
geonietrual  thewem.  The  area  ^  a  triangie  is  a 
mean  prxyiortional  between  two  rectangles^,  one  of  whioh 
is  contained  by  half  the  perimeter  of  the  triangle^  and 
the  excess  of  half  the  perimeter  above  any  one  of  its 
sides  i  and  the  other  is  contained  by  the  eMesaes  w  half 
the  perimeter  above  each  of  the  other  two  sides.  As  this 
theorem  is  not  only  remarkable,  but  also  of  great  otili- 
tf  in  mensaration,  we  ahall  here  give  its  demoustra- 
tton. 

Let  ABC  then  be  any  triangle  *,  produce  AB,  any 
oae  of  its  sides,  and  take  BD,  and  B  each  equal  to 
Be  J  jmn  CD  and  Cd,  and  throu^  A  draw  a  line  pa- 
mll^  to  BC,  meeting  CD  and  C  d  produced  in  £  and 
e;  thus  the  angle  AED  wUl  be  equal  to  the  angle 
BCD,  (Geometrt,  Sect.  I,  Theor.  21,),  that  ia,  to 
the  angle  BDC  or  ADC,  (Sect.  I.  Theor.  11.)  >  and 
hence  A£=AD  (Sect.  I.  Theor.  12.);  and  in  like 
manner,  because  the  an^e  A  « is  equal  to  the  an^e 
BC  1/,  that  is,  to  the  angle  BdC,  at  Adc,  therefore 
Ae=Ad. 

■  On  A  as  a  centre,  at  Uie  distance  AD  or  A£,  de- 
scribe a  circle  meeting  AC  in  F  and  G ;  and  on  the 
same  centre,  with  the  distance  A  </  or  A  describe  an- 
other circle  meeting  AC  in  /  and  g^  and  draw  BH 
and  B  h  perpendicular  to  CD  and  C  d.  Then,  because 
BD,  BC^  B  d  are  eqnd,  the  point  C  is  jn  the  circnm- 
ference  i^acirde,  of  which  D  di»  the  dinmetieT,  there- 
fore CD  and  C  (/  are  bisected  at  H  and  A  (Sect.  II, 
Tbetff.  6.)  and  the  angle  DC  dvstt,  right  angle,  (Sect. 
II.  Theor.  I  and  hence  the  figure  CHB  A  is  a  rect- 
angle, so  that  B/I=CH=4CD,  and  BH=CA= 
iCd. 

Join  BE,  and  B  f,  then  the  triangle  BAC  is  equal 
to  each  of  the  triangles  BEC,  B  e  C  (Sect.  IV.  Theor. 
2.  Cor.  2.) }  but  the  triangle  BEC  is  equal  to  i  EC  x 
BH  (Sect.  rv.  Theor.  ft.),  that  is  to  ^  ECxCd;  and 
in  like  manner  the  triangle  B  ^  C  is  equal  to  t  '  C  x 
•H  h,  that  is  to  j(  f  C  X  CD,  therefore  the  triangle  ABC 
ia  equal  to  ^  ECxC  d,  and  also  to  ^  tfCxCD. 

Now  since  CD :  C  J ::  C£  K  CD  :  CE  X  Ci/ J  Sect.IV. 
and  also  CD  tCi/::  C»xCD:  CtfXCrftTh^or.^. 


^(/eisAB— BC,  it  will  readily  appear  that,  patting  or  Plane 
zs  for  the  perimeter  of  the  triangle  ABC,  we  have        ^  Figures. 
FC  (=AB-f.     BC  +  AC)  =2*  <— v-*-' 
CG(=AB-|-     BC  —  AC)  =2  4— 2  AC, 
/C(=AC+  I^AB— BCJ)=2«^2BC, 

^  C  (=AC— ^AB  — BC  J)=2*— 2  AB. 

Put  now  a,  bj  c  for  the  sides  AC,  BC,  and  AB  respec- 
lively,  then  \  FC=#,f  GC=:«^a,  i/C=:#— A,  -JC  j 
c  >-  thus  the  last  proportion  becomes 

J  X  C 9— a) :  triait.  ABC : :  trian.  ABC :  («— £)  X 
which  conclusitm,  when  expressed  in  worda  at  length,  is 
evidently  the  proportion  to  be  demonstrated. 

And  as  a  mean  proportional  between  two  quantities 
is  found  by  taking  the  sqnare  root  i>f  the  pfoduct,-  it 
follows  that  the  area  of  the  triangle  ABC,  which  is  a 
mean  between  *  X  (* — a)  and  A)  x  (a — c),  is 
equal  to 


Therefore  CE  x CD  :  CE  X  C  rf ::  C  e x  CD :  Ce^x  Crf; 
that  is,  because  C£  x  CD=FC  X  CG,  and  C  f  X  C  ifer 
yC XC;  (Sect  IV.  Corollaries  to  Dieor.  aS.  and  29.), 

FCxCG:C£xCrf::CexCD:/CxCf; 

-which  last  ^ttpartion  (by  taking  one-^mrth  ^eacbofits 
terms,  and  substituting  tbe  triangle  ABC  for  its  eqni- 
.valent  valnes  ^  CExC  <^  and^  CexCD)  ^ves  us 

i  FCxiCG:  <r«M.  ABC  ::  fnon.  ABC :  ifCy,\Cg. 

Now,  !f  it  be  considered  that  thd  radius  of  tbe  circle   the  area  required. 


which  formula,  when  expvessed  ia  words  at  length,  j^ves 
the  preceding  rule. 

Example.,   Required  the  area  of  a  triangle  whose 

three  sides  are  24,  36,  and  48  chains  respectively. 

Here  24-{-36-f-48=:io8  =  the  sum  of  the  three  sides. 
And  =  ;4=  half  that  sum. 

Also  54 24=  30,  the  fitst  renuunderj  54-* 36= 
1 8,  the  second  remainder ;  and  54'— 48=6,  tlie  third 
remunder. 

The  product  of  the  half  sum  and  rtmunders  is 

54X30X^8X6=1749^ 
And  the  square  not  of  this  ^«dnct  is 

i/(i7496o)=4i8.28  sq.  di.  the  area  required. 

Problem  IV. 
To  find  the  area  of  a  trapezoid. 
Rule. 

Add  together  the  two  parallel  udes,  thai  multi^ 
their  sum  by  the  pemndicular  hreadtl^  or  distance,  be* 
tween  thera,  and  half  the  product  will  be  the  area. 

This  rule  is  demonstrated  in  GeomxtRTi  Sect.  IV. 
Theor.  7. 

Esan^,   Required  the  area  of  the  trapezoid  AB  fj^.  ^ 
CD,  whose  parallel         AB  and  DC  are  7.5.  and 
12.25  chains,  and  perpendicular  breadth  DE  is  \^.^ 
chains. 

llwsum  of  the  paralM  sides  is  7.54<xa.25=X9.75; 
which  multiplied  by  the  breadth  ia 

»9-7JX  154=304-^5  i 

and  half  this  product  is 


^-^as  1 52.075    .  cA.  =  Z5  oc.  33.2  /». 
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Pkoblem  v. 
To  find  the  ai%a  of  any  trftpezinin. 

Kt'LE. 

Dmde  tin  tnpe^am  into  two  tiiangies  hj  a  diago- 
nal, tben  find  the  areas  of  these  triangles,  and  add  tfaem 

together. 

Note  If  ttro  perpendiculars  be  let  &11  on  the  dlago- 
nal  from  the  other  two  opposite  angles,  the  sum  of  these 
perpendiculars  being  multiplied  by  the  diagonal,  half 
the  inodoct  will  be  the  area  of  the  trapezium*  The 
■reason  of  this  mie  is  sifficiently  obvious. 

Example.  In  the  trapeztuni  ABCD  tbe  diagonal 
AC  is  42,  and  the  two  perpendiculars  BE,  DF  are  16 
and  I S  :  What  is  its  area  ? 

Here  the  sum  of  the  perp.  is  164-18=34*  which 
multiplied  hj  42,  and  divided  by  2  gives 

^i^=7i4thea«a. 

Problem  VI* 
To  find  the  Mm  of  an  iiregular  pol]^on. 

BULX. 

Draw  diagonals  dividing  the  proposed  polygon  into 
trapeziums  and  triangles ;  then  find  the  areas  of  all  these 
separately,  and  add  th«n  togedier  ibr  the  content  of 
the  whole  polygon.  The  reason  of  this  rule,  and  the 
manner  of  applying  it,  are  sufficiently  obvious. 

Pboblzh  Vn. 

To  find  the  area  of  a  regular  polygon. 

Roue. 

Multiply  the  perimeter  of  tbe-polygoo,  or  sum  of 
its  sides,  by  tbe  perpendicular  drawn  from  its  centre 
on  one  of  its  sides,  and  take  half  the  product  for  tbe 
area. 

This  rale  is  only  in  effect  resolving  the  polygon  into 
as  many  triangles  as  it  has  sides,  by  drawing  lines  from 
its  centre  to  all  its  angles,  then  taking  the  sum  of  their 
areas  for  tbe  arte  of  tbe~£gui*e. 

Esample.  Required  the  area  of  a  regular  pentagon 
ABODE,  whose  side  AB,  or  BC,  &c.  a  2$  feet,  and 
perpendicDlar  HK  is  17.2  feet. 

Here  25  Xi=i25=:the  perimeter. 

And  I25=:i7.2=:2r50, 

And  its  half  I075=the  area  required. 

Note.  If  only  the  side  of  tbe  polygon  be  given,  its 
perpendicular  may  be  found  by  the  following  proportion. 

As  radius, 

To  Uie  tan.  of  half  the-  aagle  of  the  polygon, 
So  is  half  the  side  of  the.  polygon, 
To  the  perpendicular. 

And  here,  as  well  as  in  alt  other  trigonometrical  cal- 


MENSURATION. 

is  deoMiMtraled  in  Tbeor.  2S 


sufe»f  which 
Gjcohxtkt. 


Sect  I.  -of'Ntw 

I^rea 

Probuw  vm. 

To  find  the  diameter  and  circumference  of  a  cir- 
de>  the  one  from  the  other. 

Rdxj:  i 

As  7  is  to  22,  so  is  the  diamrter  to  the  circomfier- 
edce,  neariy. 

As  22  is  to  7,  ao  is  the  ebaunftreMe  to  the  diaasa 
-ter,  nearly. 

HuLE  II. 

As  113  is  to  555,  so  is  the  diameter  to  the  oircom- 
ference,  nearly. 

^  As  355  is  to  1x3,  so  is  tbe  circumference  to  the 
-diameter,  nearly. 

Buxxin. 

As  I  is  to  3.1416,  so  is  tbe  diameter  to  the  circom- 

ference,  nearly. 

As  3.1416  is  to  X,  so  is  the  circmnArence  to  tli» 
diameter,  nearly. 

Note.  The  result  obtained  Irf  tbe  firat)mle,whiflfa  is 
the  least  aocnrate  of  the  three, -will  nM  diffek-  froaa  the 
true  answer 'by  ■°">i>ch*s  its  •a4O0th  part,  fint  tfaat 
oUtuned  by  the  second  itile,  whsch  is  the  moat  aceuiil^ 
will  not  differ  by  so  much  as  its  10000000th  part. 

The  piuportion  oftbe  diameter  of «  cirde  tb  its  cir- 
cnmrerence  is  tarestigatod  in  GEOMCtRT,  Seet.  VI. 
Prop.  6.  Also  in  Fluxions,  I'^y  and.}  ^40.  Tbe 
manna-  of  finding  tbe  first  abd  second  mles,  and  others 
of  the  same  kind,  itfexpi^nddin  A1.01BJU.,  Seet.'XXI. 
But  it  is  impossittle  to-ei^iPess  cxa^ly,  by  &ilite 
bers,  die  proiiortien  of  the'diameter  of  the  eirde  to  its 
drctimfert^or. 

Example,  i .  To  fiud  the  circumference  of  a  cinlo 

whose  diameter  is  20. 
By  the-first  rale. 


7  :  22  ::  20 


20-X22 


==62t  the  answer. 


Or  by  tbe  third  role  3.1416x30=63.832  the  ancwer. 


Ex.  2.  Tfaeeircnmlerenoeof  a  elrcle  is  xo'ftet,  lAst 
is  its  diameter  ? 
By  the  sec4»d  rule, 

,  iij-K  10. 
35S 


SSJ:  ri3  ::  io 


-s:;3:x83<  the  answer. 


Problem  IX. 
To  find  the  len^  6f  ddiy  ^ardi  of  a  circle. 
'Rule  I. 


As  160  js'to  dWAMber  of 'd^^gvecs'fai  tbe  arch,  » 
anlations,  we  may  employ  the  table  oflogaritbmic  sines   is  3:1416=  times'theHlSiUB'foflsiiHi|Ui. 


and  tangents  (iven  in  the  article  Logarithms. 

Tbe  an^e  of  tbe  polygon,  that  is,  the  angle  contain- 
ed by  any  two  of  its  adjacent  sides,  will  be  found  from 
this  theorem,  TAe  sum  of  all  its  interior  angles  is  equal 
to  twice  as  maiuf  r^ht  «u^«, '  wanting  Jbur^  at  it  hot 


To  See  the  reason  of  this'T«lle  it  is  orily  necessary  to 
consider,  that  3.I416  times'tfae  radius  is  (by  hat  rule) 
equal  to  half  tbe  circumference,  or  to  an  arch  of  180°, 
and  that  the  length  of  an  arch  is  propOTtional'  to  the 
nmaher  of  degrees  it  contains. 

OOgLC 
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orPi«» 


Eaampk,  Reqoired  the  lengtii  of  the  ardi  ACB, 
whose  chord  AB  U  6,  the  ndias  AC  or  CB  being  ^. 
'  Draw  CD  per|Kn4ici;^  to  the  chord,  then  CD  will 
biteet  the  chwd  in  D,  and  the  arch  in  £.  Now  in 
the  r^fat-aaf^  trian|^  ACD,  tbere  is  givw  -the  by- 
poChennse  JMCsip,  and  the  aide  AD=3 ;  hence,  by  tti< 
gonometry,  the  angle  ACE  irHl  be  fioaod  'to  contain 
19°  38' ■j^=i9.47i  degrees.  The  double  of  this,  or 
30^42,  is  the  number  of  degnas  in  the  nbole  arch 
A£B.    Then  hy  the  rule 

.80  :  38.94*  :■■  9  X  3-.4.«  :  IJLMi^JLSiSSl 
^^6.11701  fhe  answer. 

RVLX  II. 

From  8  times  the  chord  of  half  the  arch  subtract  the 
chord  at  the  whole  arch,  and  y  of  the  remainder  will  be 
the  letigth  of  the-  ai«b  near^. 

Thm  role  may  be  demonstrated  bnefly  thus.  Iiet  a 
-denote  an  aich  «f  a  circle^  then  from  the  antes  eijarea- 
.fliog  the  sine  of  an  arch  in  terms  of  the  arch,  (aee 
Fluxions,  $  70. £x.3.  also T&igonometrt )  we  have, 
patting  rad.  =  i, 

Sin.ia=:i«-i^+^-,&c. 

Thcnefmf  if  the  archabeamall,  SO  that  a*  is  a  very 
-small  4nntity,-then 

a* 

Sin.-|-(i=Ta— g  nearly. 
In  like  nmnimr  we'have 

ns 


Role  U. 


8in.4o=iii— pjneajriy. 

By  means  of  the  two  last  equatious  eztenninBte  the 
yuMtily  4^,  and^dw  reanltii^eqaation  is 

z6  sin.  7  a— ■-'2  sin.  T  ozr  3  a. 

But  i6sin.^a=8  chord  7  a,  ^and  .a  sin.  ^asz  chord  a. 

llieffafttte  SfdRird  -g>a<^4bordra:=:  3-0. 

Here  we  have  sqpposed  the  radius  of  the  circle  to  be 
unitr;  but  the  same  must  evidendy  be  true,  whatever 
be  the  radius  of  the  circle. 

Esamp/e.  Suppose  as  before,  that  6ic  chord  AB  is 
6»  and  the  radios  AC  is  9.  Then  CD=  VCCA*— AI}») 

s  A/73  =  8.48528x4,  and  BE  =  9^4853ai43s 
0.5147 1 86, 

Md.he«e  A£s>VCAD«+D£«)=3.043836^ 
Then  by  the  rule 

3 

hr.tte  length'oftiie-ardi,  neariythe  same  as  before. 
To  find.the>am  «f  a.cacle. 


Muldply  the  square  of  the  diameter  by  •7854,  and 

the  i»roduct  will  be  the  area. 

The  first  of  these  mles  has  been  demonstrated  iir 
GEOHEmy,  Sect.  VI.  Prop.  3.  And  the  second  role 
is  deduced  from  the  first,  as  follows.  It  appears  £nm 
Prop.  6.  SccL  VI.  Geometrt,  that  the  diameter  of  a 
circle  being  unity,  its  ciroumference  is  3.1416  nearly} 
therefore,  hy  the  first  role,  its  ana  is  iX3<i4i6-f4 
—•7^54*  But  circles  are  to  one  another  as  the  squares 
of  their  diameters,  (Prop.  4.)  therefore,  potting  d  for 
the  diameter  of  any  circle,  1  :  .7854  :  .7854  d* 
=the  area  of  the  circle  iHuse  diameter  is  d. 

ExampUt   What  is  the  area  of  a  arole  whose  din* 

meter  is  7. 

By  the  second  rule  7  X7X -7854=38.4846  the  area. 
By  the  fifstjcde    7  DC  3^4(6=  the  xireHniflmKe. 

Then  ^  ^  ^''^'^  ^  ^  =  7  X  7  X  .7854  the  area,  tin 
4 

MsneuiiefiiR. 

Fhobleu  JCI. 
To  find  the  am  (tf  any  sector  of  a  drcle. 

Rule  I, 

Mnltiply  the  ndios  by  half  the  aich  of  Uw  sector^, 
and  the  product  will  be  ue  area,  as  in  thft  whole  drdc*.. 

Buix.n. 

jLs  3^  is  to  the  dopxes  in  the  arc  of  the  sector,  so 
is  the  area  orthe  vhoie  circle  to  the  area  of  the  sector. 

The  first  of  these  rules  follows  easily  from  the  mle  Ibc 
the  whole  area,  by  cmuidering  that  the  whole  circum- 
ference is  to  the  arch  of  the  sector,  as  the  whole  area  to 
the  area  V  th0>Be<tar^.thBt  is^ 

circnm. :  arch  of  sect. ::  rad.XTcircnm. :  area  of  sect. 
"HeAce  area  of  secL  =  rad.  Xt  <irch  of  sect, 

Tha  secmd  ndo  is  too  obvioos  to  need  any  fiumnl 
ftoef. 

EmmpU*  To  find  the«na«Ca.cirGolar  lector  ACB  Fig.  33. 
whose  arch  AXB'CeiMaus  J8  d^rces,  the>£«wter 

being  3  feet. 

X. 'By  the  first  nle.. 
First  3. 14 16  X  3=9.4348  the  oiremn. 
And  360  :  18  ::  9424S-:  47x24  the  arch  of  sect*. 
Then  .47*a4^X3+4='35343'*^w'™- 
2.  By  the^  second  role. 


■MnUifly  half  Ihe  .circumference  by  half  the  diame-  '^^^  .*^«54  X3*=  7.0686'  the  area  of  tiie  cirele. 
ter,  and  the  product  wiU  be  the  area.  Then  360 :  i8  ;:  .7,0686  :  .3^343  the  area. 


Digitized  by 


Google 


5'8 


Of  Platte 
Figures 
*^    ■  ^  t 


pRbBLEM  XII. 

To  find  die  irea  of  a  segment  of  a  circle. 
Rule  I. 


f'liKl  the  area  of  the  sector  having  the  saMe  aft^ 
'  -with  the  segment  h;  the  last  problem.  Find  also  Hie 
area  contained  by  the  fJiord  of  the  segment  and  the 
two  radii  of  the  sector.  Then  take  the  sum  of  these 
tVo  for  the  answer  when  the  segment  is  greater  than  a 
semicircle,  or  take  their  difference  when  it  is  less  than 
a  semicircle.  As  is  evident  hy  inspection  of  the  figine 
of  a  segment. 

S^g.  S3'     £xa»^.  To  find  the  area  of  the  segment  AEB0A, 
'  its  diord  AB  beitlg  12,  aiid'tfaenidius  AOor  BC  ko. 

First,  as  AC  :  AD  ::  rad. :  sin.  36"*  s^'r=3^-^7 
degrees,  the  degrees  in  the  angle  ACE  or  arch  A£. 
And  their  doable,  or  ?3>74  =  the  degrees  in  tbe  itMe 
arch  A£B. 

Now  .7854X400=3i4.i6\he  area  of  tbe  whole  circle. 

Therefore  360°  :  73.74  ::  3x4.16  :* 64.3504  =  arear of 
tbe  sector  CAEB. 

Again  ^(CA'— AD»)  =  ;/(i6o— 36)=  ^/64=*8 
=  DC. 

Tberefbre  AD  X  DC  =z'6  X  8  =  48  =  area  of  the  tri- 
angle. 

Hence  sector  ACBA  —  triangle  ACB  =16.3504  tbe 
•-areaofseg;  AEBDA. 

Fkobleh  XIII. 

To  find  the  area  of '  any  ttgment  of  a  paraboUy 
that  18  the  space  included  by  any  arch  of  a  pa- 
rabola, and  the  straight  line  joining'  its  extre- 
•  mities* 

"  Bout. 

Multiple  tbe  base  of  the  segment  by  its  beig^  and 
take  4  of  the  product  for  the  area. 

Hus  rule  is  -demonstanted  in  Prop.  X2.  Part  I.  Co* 
Hic  Sections. 

'  Tig.  14-      Example.    The  base  AB  of  a  parabolic  segment 
ACB  is  10,  and  its  altitude  CD,  (that  is,  the  greatest 
line  that  can  be  dMwd  in  die  Segment  pnpe|l^cDlar  to 
•  -the  base  AB)  ia  4 :  -  What  is  its  area  ? 

Here  ioX4X't=— =36t  the  area. 

3 

Probmm  XIV. 
To  find  the  area  of  an  ellipse. 

BULE. 

Multiply  tbe  product  of  tbe  two  axca  by  tlie  noniber 
.7854  for  tbe  area  of  the  ellipse. 

For  the  area  of  an  ellipse  is  equal  to  the  area  of  a 
"circte-xrtiase  diameter  is  a  meao  propmioial  between 


■MENSURATION. 

the  axes  of  the  ellipse,  (Coinc  SicTtOKS,  Put  11.  -Of-ptidi 
Prop.  22.)  that  is,  to  tbe  area  of  a  circle,  tbe  sqoare  of  Fi-.-Brei 
whose  diameter  is  equal  to  the  product  of  the  axes.       »  - 
Bnt  by  Prob.  X.  the  area  of  a  circle  is  equal  to  the 
square  of  the  diameter  multiplied  by-  '7854 }  thexefwe 
the  area  of  an  ellipse  is  equal  to  the  product  of  the  uea 
■vmltiplied  by  tbe  same  number  .7854. 


Exam^.  If  tbe  axes  of  an  ellipse,  ABCD,  be  35 
and  25.   IVliat  is  the  area  ? 

35  X  i5  X  •7854*=687.2»5  the  area. 

Ifote,  As  to  hyperbolic  areas,  the  mathematical 
reader  will  find  formulas  for  their  exact  mensuration  in 
■Fluxzomb,  \  15s.  Ex.  4.  and  5. 

Problem  XV,  ' 

To  find  Clearly  the  area  of  a  figure  bounded  by 
'•'  May  (iUire  line  hatf*  d\  &c.  P|  and  a  straijght 
'  line  BQ  and  AB,  PQ  two  other  straight  lines 
drawn  iTom  the  extremities  of  the  curve  per- 
pendicular to  BQ. 

Rule. 

'  Let  BQ,  the  baae  of  .the  figure,  be  divided  into  any  f^.  \€, 
even  number  of  equal  parts  by  the  perpendiculars  b 
bf  ^fif  (ff  &c.  which  meet  the  cnrve  in  the  points  a, 
a*,  ffl",  8tc. 

Let  F  and  L  denote  the  first  and  last  perpendicnlan 
AB  and  PQ. 

Let  £  denote  the  Sam  of  all  the  remaining  even  per- 
pendiculars, viz.  a  A,  a"  a""  bf'",  the  second,  fourth, 
sixth,  &c. 

Let  K  denote  the  sum  of  the  remaining  perpendicu- 
lars, viz.  d    o"'  &c. 

And  put  D  for  B  £,  or  6^,  &c.  the  common  distance 
between  the  perpendicnlara. 

Then  the  area  of  tbe  figure  will  be  nearly  equal  t« 

|Dx(F+L+4E+2R)i 

and  the  apjvoximation  will  he  so  much  tbe  more  acco- 
rate  according  as  the  number  of  perpendiculars  is  the 
greater. 

Demmstration.  Join  the  tops  of  the  first  and  third 
perpendicolars  by  the  line  A  of  meeting  the  second  per- 
pendicular in  £,  and  draw  CD  through  a  so  as  to  form 
the  parallelogram  A  a*  DC ;  then  the  space  bounded 
by  the  curve  line  A.aaf  and  the  three  straight  tines 
AB,-  Bl^f  If  will  be  made  up  of  the  trapezoid 
AB  if  dy  and  the  space  bounded  by  tbe  arch  A  a  o* 
and  its  chord  A  d.  Now  if  the  arch  A  a  </  be  small, 
this  last  space  will  he  nearly  two-thirds  of  the  parallelo- 
gram AD,  for  it  will  be  nearly  equal  to  the  area  con- 
tained by  the  strugfat  line  A  a*,  and  an  arch  of  a  para> 
bola  pasung  throt^;^  tbe  points  A,  a,  a',  and  having 
0  h  fiira  diameter,  whidi  area  is  -f  of  its  circumscr^ag 
pualldognm.  (CoHXc  SECTiom,  Part  L  Pimp.  la). 
Tlierefore  the  space  A  a  o*  ^BA  will  be  nearlyeqoal 
to  tbe  sum  of  the  trapezoid  AB  V  d  and  of  the  pa- 
rallelogram AD,  which  sum  evidently  equal  to  t 
the  trafezfiid  ABi^tf,  together  with  |  <d  tbe  tr^zoid 


MENSUR 

Pluie  CB  yiy.   Now  tlw  uva  of  the  tn^ezoid  AB  fi'  is 

K^^5+fL5lxB4'  (GtOMCTRY,  Sect.  IV.  Theor.  7.) 

2 

=  — and  in  like  nuner  the  area  of  the 

a  « 

timpezoid  CBM>  is  XB^=aAxaB&; 
therefore  the  area  of  the  figure  Aoi^  VRw  nearijr 

•X^5±^XaBA+4x«AX2B* 

=f  (AB4.4a  h^<i  A')B 

In  the  verjr  Bome  way  it  may  be  shewn  that  the  area 
of  the  figure     a"  a"'  I/"  V  is  near]; 

^+4  o"  A^+fl*  6*0  X  B  a; 

nnd  that  Ae  area  of  the  figure  s^  a)'  FQi^  is  nearly 

|(b"  A«+4a>' *>*4.PQ)  X  B  6. 

Uterefore,  the  area  of  the  whole  figure  bounded  by 
the  curve  llae  AP,  and  the  straight  lines  AB,  BQ,  QI% 
is  neu-iy  ec^nal  to  Ae  snm  of  these  three  cx^KMions, 
namely  to 

{AB+PQ  X 
+4(oA+o"i"+o"  6'')  \ 

as  was  to  he  demoostrated. 

*  *7.        Example  i.  Let  it  be  required  to  find  the  area  ofthe 
quadrant  ABC,  whereof  the  radios  AC=i. 

Ijet  AC  be  bisected  by  the  perpendicular  D£,  aod 
let  CD  be  divided  iitto  four  equal  parts  by  the  perpeo- 
dicolars  m  p  ^ ,  r  f Now  ^cause  CA=  x,  therefore 
CD=4,  Cr=:\,  Cp—i,  Cni=f  Hence  DE  = 
V(EC'— CD»)=  t— i)=*V^iand  in  like  manner 
»''=¥\/5Jii'?=i\Aj»  *«  n^\,^/63.  Therefore 
F+L=i+;^.=  1.8660 
4E=siv'5+TV^=  7-^7*7 


2B=^^/T5.         =  1.9365 


The  sum 
Miiiaply  by  4 

The  product  is 

Snbtiact  the  triangle  CDE=: 


11.4792 
I 

•4783 
.2165 


There  remains  the  sector  C^  =  '  .a6i8 
The  triple  of  which  is  the  quadrant  ABCcs  •  .7854 

£x.  2.  To  Gnd  the  area  of  the  byperboU  FDM;  of 
which  the  abbdss  FM=io,thefleiniordinat«'MB:?i2, 
and  semitransversii  CF=I5. 

Let  FM  be  divided  into  five  equal  parts  by  tfae  semi'- 
erdioates  HI,  mn^pq^  rs.  Thus  CH:=i7,  Cm^i^ 
C;)=2i,  Cr=r23,  CM^2j.  Now,  since  fimro  the 
nature  of  the  curve,  v'CCM'— XF".)  :  MB  ::  ^/CH* 
— CF*)  :  HI  (Conic  Szctioms,  Part  IH.  Prcp.  19. 
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and  Geometry,  Sect.  IV.  Theor.  i2.),lhatiii,iD  num-  OfPUnc 
her«,  20  :  12  ::  8  :  HI,  therefore  HI="/.    In  like  riguci. 
nwDner  we  find  mn^^»JJ^  PJ=¥v^i  •od**'-* 
sr  VV>9'  Therefore 

F+L(=HI+MD>  -  16.8 
4E(=4fn«+4rs)  =s  68.8399 
2R(=:2^j)  =  17.6363 

The  figure  HIDM  =  103.2762  Xt=68.85o8 

to  which  adding  FIH,  considered  as  a  portion  of  a  pa- 
raboh^  we  have  75.245  for  the  ucaof  the  hyperbola. 

Or  LAND-SUKVEYING. 

The  instruments  most  commontj  ero;^yed  in  land-* 
surveying  are  tfae  Chain,  the  Plane  Tdde,  and  Cross.  ' 

A  statute  acre  of  land  being  160  square  poles,  the 
diain  is  made  4  poles,  or  66  feet  in  length,  that  xo 
.square  chains,  (or  100,000  square  links)  may  be  equal 
ti^an  a^.   Hence  euh  link  is  7.^2  inches  in  length. 

The  plane  table  is  used  for  drawing  a  ^aa  of  a  tald, 
and  taking  such  angles  as  are  necessary  to  calculate  its 
area.  It  is  of  a  rectangular  form,  is  surronnded 
by  a  moveahle  fiwne,  1^  means-  of  which  a  sheet  of 
paper  may  be  fixed  to  its  sur&ce.  It  is  furnished  with 
an  index  by  which  a  Uoe  may  \t  drawn  on  the  paper 
in  the  direction  of  any  object  in  the  field,  and  with 
scales  of  equal  parts  1^  which  such  lines  may  be  made 
proportional  to-  the  distances  of  the  objects  from  the 
plane  table  when  measured  by  the  chain,  and  its  frama 
is  divided  into  decrees  for  observing  anries.  . 

Tlie  cross  consists  of  two  pur  of -digbts  set  at  right  - 
angles  to  each  other  ttpm  a  staff  having  a  pike  at  vm 
bottom  to  'Stick  into  the  ground.  Its  «se  is  to  deter« 
mine  the  points,  where  a  perpendicular  drawn  from  any 
object  to  a  line  will  meet  that  line  \  and  this  is  effected 
by  finding  by  trials  a  point  id  the  line,  such  that  the 
cross  bei^  fixed  over  it  so  that  one  pair  of  the  sights 
flsa^  be  in  die  direotion-  of  the  line,,  the  object  Gram 
which  the  -perpendicalar  is  >to  be  drawn  may  be  seen 
through  the  other  pair ;  then  the  point  thus  found  will 
the  bottom  of  the  perpendicular,  as  is  evident. 
A  theodolite  may  also  be  applied  with  great  advan< 
tage  to  laod-eurveying,  mora  especially  when  the  ground 
to  be  measured  lis  of  great  extent. 

In  addition  to  these,  there  are  other  instruments  em< 
ployed  in  surveying  as  the  pcrambulatoc,  whidi  is  used 
for  measuring  reads  and  other  great  distances.  Levets) 
with  telescopic  or  other  sidits,  which  aM  used  to  de« 
ternune  how  much  one  place  is  bi^r  or  lower  than 
another.  An  oftett-staff  for  measvtog  the  ofsetts  and 
other  short-distances.  Ten  small  ajmms^  or  rods  of  iron 
or  wood,  which  are  used  to  mark  the  end  of  every 
ohain  length.  Pickets  or  staves  with  fl^  to  be  set  up 
aa.mariu  or  objects  of  direction  }  and  lastly,  scales, 
compasses,  &c.  finr  protracting  and  measuring  the  plan 
upon  paper. 

The  observations  and  measurements  are  to  be  regu- 
larly entered  as  they  are  taken,  in  a  book  irttich  is  call- 
ed tlie  Field-book,  and  which  serves  as  a  register  of  all 
that  is  done  or  oocnis  in  the  comse  of  survey. 


Digitized  by  Google 


520 


MENSURATION- 


To  Uetmire  a  Ficldhy  th^  Chain. 

'  '  '  ■-'  Let  ArnBCDy  represent  a  6eld  to  be  measured. 
*^  Let  it  be  resolved  into  the  triaogles  AmB,  ABB, 
BCD,  AqD.  Let  all  the  sides  of  the  large  triangles 
ABD,  BCD,  and  the  perpendiccdars  of  the  small 
ones  AmB,  A^D  from  their  vertices  ^  be  measur- 
ed by  the  chain,  and  the  areas  calculated  by  the  roles 
delivered  in  this  section,  and  their  amount  13  the  area 
of  the  whole.  But  if,  on  account  of  the  curvature 
of  its  sides  the  field  cannot  be  wholly  resolved  into  tri- 
-aH^es,  then,  eitlier  a  straight  line  may  be  drawn  over 
the  curve  side,  so  that  the  parts  cut  on  from  the  field, 
and  those  added  to  it,  may  be  nearly  equal }  or,  with- 
out going  beyond  the  bounds  of  tlie  field,  the  curvi- 
lineal  spaces  may  he  measured  by  the  rale  given  in 
Rvb.  XV.  of  this  sectnnt. 

3h  Mauure  a  Field  WM  tie  Plane  TM. 

jOb  *  Let  the  plane  table  bo  fixed  at  F,  about  tho  middle 
of  tfe  field  ABCDE,  aad  its  distances  FA«  FB,  FC, 
&c.  from  the  se\'eral  corners  of  the  field  meastwed  1^ 
the  chain.  Let  tbc  index  be  directed  ficoa  any  point 
assumed  on  the  pi^er  to  the  paiats  A,  B,  C,  D,  && 
soccessivdy,  and  ttie  lines  F  o,  F  F  c,  drana  vk 
these  directions.  Let  the  angles  contained  by  theaa 
liiMS  ba  observed,  and  the  liaes  diemselves  made  pso- 
portionat  to  the  distances  measured.  Th«i  d^ir  ex- 
tremitica  being  jMned,  tbere  will  be  formed  a  fiance 
nhede  siailar  to  that  of  the  field ;  aad  the  aria  of 
tha  field  be  fooad  by  calculatiag  the  areaa  of 
amrat  triaaglea  of  which  it  consiBts. 

To  Plan  a  Jteld  Jrtm  a  given  Base  Line. 

d'-  Let  two  stations  A,  B  bo  taken  within  the  field,  bnt 
Hot  in  the  same  straight  line  with  any  of  its  comers  ; 
and  let  their  distance  be  meascwed.  Hien  the  plane 
table  being  Axed  at  A,  and  the  point  «  assun^  on  its 
sarface  directly  above  A,  let  its  index  be  directed  to 
B,  and  the  straight  line  a  6  drawn  along  the  side  of  it 
to  reproBNit  AB.  Also,  let  the  index  he  directed  from 
a  to  an  object  at  the  comer  C,  aad  an  ind^nite 
atnu|^  line  drawn  in  that  dlrectini,  aad  so  of  every 
other  oomer  successively.  let  the  jdana  table  ba 

set  at  B,  so  that  b  may  be  diractly  over  B,  aad  £  a  in 
tin  same  directioD  with  BA,  aad  let  a  stnuj^t  line  b« 
drawn  from  b  in  the  direction  BC.  intersectioa 
of  this  line  with  the  former,  it  is  evident  will  determine 
the  point  C,  and  the  triangle  d  &  c  on  the  paper  will 
be  similar  to  ABC  in  the  field.  In  this  maimer  all  the 
other  points  are  to  be  determined,  and  these  being 
jmned  there  will  be  an  exact  representation  of  the  field! 

If  the  angles  at  both  stations  were  observed,  as  die 
distance  between  tbem  is  given,  the  ai«a  of  the  field 
might  be  calcuUted  from  these  data,  hat  the  opentioB 
is  too  tedious  for  pnctioe.  It  is  usual  thenfore  to 
iMasnre  such  Jims  in  the  figure  that  has  been  eonrtmot* 
■fld  as  will  Moder  the  oalcnlatioii  easy. 

SECTION  m. 

MENSURATION  OF  SOLI09. 

Problem  I. 

To  find  the  surface  of  a  right  prisai,  or  cyliadcY. 


Bull 


Multiply  the  perimeter  of  the  end  by  the  length  or 
height  of  the  soUd,  and  the  product  will  he  the  sorfwut 
of  all  its  ades }  to  which  add  also  the  area  of  the  two 
-ends  of  the  ^ism-  iriian  required. 

The  truth  of  thk  rde.  will  be  evidenty  if  it  be  con* 
sidered  that  the  sides  of  a  ri^t  prism  are  rectangles, 
whose  coBimoa  leng^  is  the  same  as  the  length  of  the 
solid,  and  their  breadths  taken  altogether  make  op 
the  perimeter  of  the  ends  of  the  prism.  And  as  a  cy- 
linder may  be  considered  as  the  limit  of  alt  the  prisms 
which  can  be  inscribed  in  or  circumscribed  about  its 
base  so  the  surface  of  the' cylinder  will  be  the  limit  of 
the  surfaces  of  these  pnsms,  and  the  expreaaon  for  that 
limit  is  evidently  the  product  of  the  circular  base  by  its 
beig^  Or  a  i^Kndn'  may  be  oonsidend  as  a  fnam 
of  an  indefinitely  great  nnmber  ^  ades. 

Xk.  j.  "What  is  the  sorftieo  of  »  cidt^  the  lai^  «fl%>  J*- 
Us  sids  AB  kea^aofeM? 

Here  4x20=       80  the  perim.  of  end. 

And   Sox  20=  1600 the  fimr  sides. 
And  2X20Xao=    800  the  top  and  hotton. 


The  sum 


2400  ^  tha  avBHOT^  tioAcB. 


Sir.  2.  "^^^t  is  the  convex  surfitte  of  a  cylinder  F%,  j> 
whose  length  AB  is  20  ieet»  and  tho  cilcwafimKa  of 
its  base  3  feet  ? 

Here  3  x  20=r6o  feet»  the  answer. 

Frobleh  II. 
To  fiad  the  surface  of  .a  ri|^t  pymtud  or  OQoe* 

BULE. 

Multiply  the  perimeter  of  the  base  hy  the  slant  . 
height  or  length  <^  the  side,  and  half  the  product  will 
ovidenthr  he  the  surface  of  dm  sides,  or  the  snm  of  tlie 
areas  of  all  the  triangles  which  form  it.   To  «4iich  add 
the  area  of  the  end  or  base,  if  required. 

J^^bte.  Here  a  cone  is  considered  as  a  pyranud  <tf  ui 
indefinitely  great  nnmher  of  ades* 

Ex.  I.  What  is  the  upri^t  surface  of  a  triangular  ng;  34. 
pyramid,  ABCD,  the  slant^heiriit,  A£,  being  20  feet, 
aod  each  side  of  the  base  3  fieet  f 

Here  I2i^^i?=9ofee^  the  stfr&ce. 


£x.  2.  Required  the  convex  surface  of  a  cone,  thefj^}^ 
slant  height  AB  being  5^  feet)  aod  the  diameter  of  itM 
base  8^^  feet. 

Here  8.5x3*14163  circnm.  of  hase> 


And 


8.^X3.i4i6XjO^^^^^ 
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Problem  III. 


Fkoblem  V. 


To  find  the  surface  of  the  frustum  of  a  right  py- 
ramid or  conej  being  the  lower  part,  when  the 
top  is  cut  off  hj  a  plane  parallel  to  the  base. 

Rule. 

Aid  together  the  perimeters  of  the  two  end$»  and 
multiply  ^ir  Bun  by  the  slaot  height,  and  <  take  half 
the  product  for  the  answer. 

The  truth  of  this  rule  will  be  evident  if  it  be  con- 
sidered that  the  sides  of  the  frustum  are  trapezoids, 
whose  parallel  sidrs  bound  its  top-and  base,  and  whose 
commoii  breadth  is  its  dant  height. 

Tig.  30.  '  JExan^te,  How  many  square  feet  arc  in  the  snrbce 
itf  a  frintum  AG  of  a  square  pyramid,  whose  slant 
height  RE  is  lo  feet ;  also  each  side  oS  the  greater 
end  AC  IS  3  feet  4  inches,  and  each  side  of  the  lesser 
end  EG  2  sect  2  inches  ? 

Here  3TX4=i3f  tl>o  P^>  of  gr.  end. 

And  a|X4s&T^P«'' <>f 
And  their  sum  is  32  feeL 

TkercfWe— =110  feet,  is  the  answer. 

2 

FftOBLEH  IV., 

To  find  die  solid  ccmtent  of  any  prism  or  cylin- 
der. 

Rule. 

¥1nd  the  area  of  the  base  or  end  of  the  figure,  and 
mnltiply  it  by  the  hei^  or  length,  and  the  prodact 
will  be  the  area. 

Hiis  rule  follows  immediately  from  Tbeor.  ix.  Sect. 
VIII.  and  Theor.  2.  SecU  IX.  Geouetrt. 

1%  31.  Ex.  J.  What  is  the  solid  content  of  a  cube  AG,  the 
length  of  whose  sides  is  24  inches  ^ 

Here  24  X  24s  576  sq.  iaches,  the  area  of  the  end. 

And  576  X  24^13834  cnh.  inches  is  the  solidity. 

V^E-  3i'  JEsi  2.  Required  the  content  of  a  triangolar  prism, 
whose  lengUi  AD  ia  20  leet,  and  the  sides  of  its  trian- 
gular base  ABC  are  3,  4,  and  5  fiset. 

First,  the  area  of  the  triangular  base  is  found  by 
Rule  3.  of  Prob.  3.  SecU  II.  to  be 

X  3  X  2  X  0=6  eq.  feet. 

Therefore  6  X  20s  120  cub.  feet  the  solidity. 

£x.  3.  The  Wiocbester  hoshel  is  a  cytioder  ifr} 
inches  in  diameter,  ud  eight  iocheA  deep.  How  many 
cubic  inches  does  it  contain  ? 

By  Prop.  10.  of  Sect.  II.  the  area  of  its  base  is 

.7S54Xi8'5'=368.8o3  sq.  inches} 

Therefore  268.803x8=2150.424  is  the  folid  content. 
Vol.  XUL  Part  IL-  t 


To  find  the  solid  content  of  any  pyramid  or 
cone. 

Rdle. 

Find  the  area  of  the  base,  and  multi^y  that  araa  by 
the  height,  and  one-thisd  of  the  product  will  he  the 

content  of  the  solid. 

Thu  rale  is  demonstrated  in  Theor.  16.  Sect.  VIII. 
and  Theor.  3.  Sect.  IX.  Geomxtrt. 

Ex.  I.  "What  is  the  content  of  a  triangular  pyramid  Tig.  34. 
ABCD,  whose  perpendicular  helriit  Ax  is  30  feet, 
and  each  aide  of  its  base  BCD  is  three  feet. 

First,  the  area  of  the  hue,  as  foond  by  Rule  3.  «f 
Pi«b.  3.  Sect.  IL  is 

\^(4-5  X I .  J  X 1 . 5  X 1 .5)=3-897 

Therefore  ?^87ii2l32-38.9j,x  cub.  feet  is  the  so- 
3 

hd  content. 


£«.  2.  'What  ia  the  solid  content  of  a  cone,  the  m-  Fig.  35. 
dins  BC  of  its  hue  heing  nine  indias,  and  itt  height 

AC  15  feet? 

Here  .7854X^=i>767i5  is  the  area  of  the  base  in 
square  feet. 

^  i.767ijXiJ_^  g^^y  cub.  Cect  is  the  solid  con- 
tent. 

Probixm  VI. 

To  find  the  solidity  of  the  frustum  of  a  cone  or 
pyramid. 

Rule. 

Add  into  one  sum  the  areas  of  the  two  ends,  and  the 
mean  proportional  between  them,  that  is,  the  squara 
root  of  their  product,  and  one-third  of  that  sum  will  be 
a  mean  area,  which  being  multiplied  by  the  perpen- 
dicular beig^  or  length  of  the  finistnm  will  give  the' 
content. 

ZkemomstnUim.  Let  FABCD  be  uy  {mamid,  and^> 
AG  a  frustum  of  it  contained  between  ABCD  its  basej 
and  EFGH,  a  plane  parallel  to  the  baae.   Ptit  a  for 
the  side  of  a  square  equal  to  AC  the  base  of  the  fnis-  ' 

turn  ;  l>  for  the  side  of  a  square  equal  to  £G  its  top  ; 
A  for  LM  the  height  of  the  fnistam,  and  c  for  PL  the 
height  of  the  part  of  the  pyramid  above  the  frustum. 
Then  a*  is  the  area  of  the  base  of  the  frostum  j  is 
the  area  of  its  top y  a*  (A-f^r)  is  the  wiii  content  of 
the  whole  pyrwnid ;  (Geom.  Sect.  VIII.  Theor.  j6.) 
4    c  is  the  content  of  its  upper  part  \  and  therefore 


is  the  solid  content  of  the  frustum  itself.  Now  the  base 
and  top  of  the  frnstnm  being  similar  figures,  ^SCt  VIII. 
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5aa  MENSURATION. 

Ota^Bia.  Hwor.  13.)  jthdr  treas  we  to  we  uiother  ■■  the 
*     V     '  squmres  of  AB  and  EF  tbeir  bomologoin  rides,  (Sect. 

IV.  Thcor.  a?.).  Bot  AB  :  EF  ::  BP  :  PF  (Sect. 
VII.THeor.  7.  and  Sect,  IV.  Theor.  20.)  ::.PM: 
PL,  (Sect.  VII.  Tbeor.  14.)  i  therefore  the  aiea  of  the 
base  of  tlw  frustnni  is  to  tlx  area  of  iU  top  a»  PM*  : 
PI/,  that  is,  ^  :     ::  (A+c)'  :  c*,  tmA  coose(iaently 

a:  6:1  A*f-c :  eg  hence  a  r=&  A-^h  r,  and  cas'^'  ^ 


Rule. 

Moltiplj  the  circumfereace  of  the  sphere  the 
height  of  the  part  required,  and  the  product  will  be 
the  carve  sarface,  whether  U  he  a  s^meo^  a  looei  or 
the  whole  ndiere. 

Ntatc*  The  height  oS  the  whole  sphere  is  its  diame* 
ter. 


and  A4<c=-^-r<   Let  these  valoes  of  r  and  A+c  be 

'  a—o 

DOW  suhstituted  m  the  preceding  expression  for  the  con- 
tent of  the  frfutum,  and  it  will  becwne  by  proper  re- 
duction, 


Xet  the  Dumerator  of  the  firactional  part  of  this  fanmiU 
be  actwUly  divided  by  its  denominalM-,  and  we  shall 
obtain  for  the  area  of  the  fivstum  this  nunc  simple  ex- 
pression, 

which  formula,  when  expressed  in  words,  is  the  rule. 
And  as  a  cone  may  be  considered  as  the  limit  of  all 
the  pyramids  that  can  be  inscribed  in  it,  when  the 
number  of  sides  is  cooeeiTed  indefinitdy  increased,  it 
is  evident  that  the  rale  will  apply  alike  to  the  cone  and 
^ramid.  - 

JSjt.  X.  Bequired  the  solidity  of  the  ffustam  of  a 
bezi^gonal  pyramid,  the  side  of  whose  greater  end  is  four 
feet,  and  tut  of  its  lesser  end  is  three  net,  and  its  height 
nine  feet. 

First,  by  Prob.  7.  Sect.  II.  the  area  of  the  base  of 
the  frastum  is  found  to  be  41.569,  and  the  area  of  its 
lesser  end  23.383  square  feet.  And  the  mean  propor- 
tional between  these  is 

(4i-5«9X23.383)=3i.in. 
Hence  die  mean  area  ts 

T  (a3-383+4i-569+3i'i77)=3»'043- 
And  the  solid  content  of  the  frastnm  is 

32.043x9=288.387  cubic  feet 

J5jr.  2.  What  is  the  solidity  of  die  frostum  of  a  cone, 
the  diameter  of  the  greater  end  being  fire  feet,  that  of 
the  lener  end  three  net,  and  the  altitude  nine  feet  f 

Here  the  area  of  the  greater  cnA  is  (by  Vnh.  10. 
Sect.  II.)  5*X<78j4t  and  the  area  of  the  teaser  end  is 
3' X  •7854*  and  the  mean  proportional  between  them 

M  '/  (5*X3'X.78j4*>=5X3X.7854i  therefore  the 
mean  aieais 

X  (s'+3'+5  X3)=i  2.8282. 

Aad  the  content  of  the  frnstnm 

12.8282X5^115-4538  cab.  ftct.  . 

Fkobleu  VII. 

To  find  tlie  surface  of  a  sphere,  or  of  any  segment 
'  or  zone  of  it. 


The  truA  of  this  mle  has  been  ^re ady  shown  im 
the  artide  Fluxions,  j  165.  It  may  however  he 
deduced  from  principles  more  elementary,  by  seasoning 
as  follows.  Let  PCQ  be  a  semicircle,  and  ABCDE  so-  rs^  jyc 
veral  successive  sides  of  a  regular  polygon  inscribed  is  iU 
Conceive  the  semicircle  to  revolve  uooat  the  diameter 
PQ  as  an  axis,  then  the  arch  ABCDE  will  generate  a 
wHtion  of  the  surface  of  a  sphere,  and  the  chwds  AB* 
BC,  CD,  &c.  will  generate  the  sorfaces  of  frustnms  of 
cones  ;  and  it  is  easy  to  see  that  the  number  of  chords 
may  be  so  great  that  the  surface  wfaidi  they  goierate 
sbu  differ  from  the  surface  generated  by  the  arch  AC£ 
by  a  quantity  which  is  less  than  any  assigned  quantity. 
Bisect  AB  m  L,  and  draw  AF,  LM,  fiG,  CH,  &c 
perpendicular  to  PQ.  For  the  sake  d  brevity,  let 
dre.  AF  denote  the  circumference  of  a  circle  whoso 
radios  is  AF.  Then  because  AF,  BG,  LM,  are  to 
each  other  respectively  as  circ.  AF,  circ.  BG,  rirr. 
LM  (Geou.  Sect.  VI.  Prop.  4.),  and  because  ^  (AF 
4.BG)=LM,  therefore  {cirv.  Af^cav.  BG)= 
circ,  LM.  Now  the  area  of  the  surface  Kcnerated  by 
the  chord  AB  is  j-  {arc.  AF  +  rtrc.  BG)  X  AB, 
Prob.  3.)  therefore  the  same  area  is  also  equal  to 
{arc.  LM)xAB.  Draw  AO  parallel  to  FG,  and 
draw  LN  to  the  centre  of  the  cirele.  Then  the  tri- 
anfflcs  AOB,  LMN  are  manifestly  similar }  therefore 
AB  :  AO  ::  NL  :  LM  ::  ctrc,  NL  :  circ,  LM;  and 
hence  AOxa>v.NL=ABXc»fv.LM.  BotAishat 
quantity  has  been  proved  equal  to  tbe  surface  genera- 
ted by  ABftherefmc  the  same  surface  is  equal  toAOX 
circ.  NL,  or  to  FGxaVv.  NL,  that  is,  to  the  rectan- 
^e  contained  by  FG  and  the  circumference  of  a  cirde 
inscribed  in  the  polygon.  In  the  same  way  it  may  be 
shown  that  the  surfaces  generated  by  BC,  CD,  D£,  are 
respectively  equal  to  GHxciirr*  LN,  HI  X  arc.  LN, 
IK  xnrr.  LN.  Therefore  the  whole  sui&ce  generat- 
ed by  the  chords  AB,  BC,  CD,  D£,  &c  is  equal  to 
(FG-(-GH+HI+IK)  XffVr.  LN=FKx«Vr.  LN. 
Conceive  now  tbe  nnmber  of  chords  between  A  and  £ 
to  be  indefinitely  increased  }  then,  observing  that  the 
limit  of  the  sur&ce  generated  by  the  chords  is  the  sur- 
face senerated  hj  ttw  arch  ABCDE,  and  that  the  li- 
mit of  NL  is  Nr,  the  radius  of  the  generating  cirele, 
it'fi^lows  that  tbe  •pberical  sur&ce  or  zone  genent- 
ed  I7  the  arch  AC£  ia  equal  to  tbe  product  (tf  tbo 
zone. 

Ex.  J.  What  is  tbe  superficieoof  a  globe  whose  dia- 
meter is  1 7  inches  ? 

First  i7X3*i4i6=53-407a  indioasthe mrcum. 

Then  53^072X  17=907.922401.  inebes=6.305sqnan 
feet,  the  answer. 

Ex.  2.    What  is  tbe  convex  surlace  of  a  segment  8 
inches  in  height  cat  off  from  the  same  gjobe? 

GHoe 


MENSURATION. 


SotUs.  Here  53.4072x8=427.2576  8q.  incbes=2.967  b^. 
feet,  the  aasner. 

Problem  VIII. 
lb  find  die  solidity  of  a  sphere. 
Rule  I. 

Multiply  tbe  area  of  a  great  circle  of  the  sphere  hy  Its 
diameter,  and  take  |  of  the  product  for  tbe  cutteot. 

BULE  II. 

Multiply  tlw  cabe  of  the  djametw  by  the  decimal 
.5336  for  the  content. 

Hie  first  of  tbeseniles  is  demonstrated  in  Geometry, 
SecL  IX.  Tbeer.  6.  And  tlie  second  is  deduced  firom 
tbe  first,  tbiu :  pot  tl  for  the  diametvr  of  the  s^ere,  then 
d^X•^^5^^  i"  the  aim  of  a  great  circle  of  the  Sfdwre, 
and  by  tbe  first  nle  ^dxd'X^^^S4^'^^'S^S^  i*  i*" 
content. 

Ejgample.  What  is  the  cmteot  of  a  sphere  whose 
diameter  is  6  feet  ? 

Answer  6>x>5a3£=i  1 3*0976  cob.  fbet. 

Problem  IX. 
To  find  the  solid  content  of  a  spherical  segment. 

Rule. 

From  3  times  the  diameter  of  the  S|^ere  take  doable 
the  height  of  the  segment,  then  multiply  the  remalDder 

tbe  square  of  the  height,  and  the  product  by  the  de- 
cimal .5236  lor  tbe  conteDL 

This  rule  has  been  inmtigated  in  Fluxions,  \  163. 
But  it  may  be  pnnred  in  a  more  elementary  manner  by 
-  means  of  the  following  aiiom.  if  two  toluf*  be  cor,- 
tOMfd  between  two  parallel  plane$  ;  amd  if  the  teettons 
ofthete  eoltds  atkird  piake  paraBetto  the  other  two, 
at  any  altitvde,oe  afway*  equat  to  one  another^  then  the 
tolida  themtdveeare  e^al*  Or  more  generally  thus.  If 
two  solids  between  tivo  parallel  planet  he  euch^  that  any 
eections  rf  them  by  a  third  plane  parallel  to  the  other 
two  htux  always  to  each  -other  the  tome  given  ratiOf  then 
the  solids  themselves  are  to  one  another  in  that  ratio* 
y>e  have  given  this  proposition  in  the  form  of  an  axiom 
for  the  sake  of  brevity,  bat  its  truth  may  be  strictly  de- 
monstrated, as  has  been  done  when  treating  of  pynunida 
and  the  sphere,  in  Geometry,  Sect.  8.  ^nd  9. 
jl.  Let  ns  now  suppose  ABE^to  be  a  quadrant  j  C  the 
eentre  of  the  circle ;  AFEC  a  square  described  aboat 
the  qmidnnt ;  aod  CF  the  diagonal  of  the  square.  Sup* 
pose  the  figmwa  to  revolTe  jmot  AC  as  an  axis,  then 
tbe  quadrant  will  generate  a  hemisphere,  the  triangle 
ACF  will  generate  a  cone,  and  the  square  A£  a  cy- 
linder. Let  these  three  solids  be  cat  by  a  plmie  per- 
pendicular to  the  axis,  and  meetiofj  the  plane  of  the 
square,  in  the  line  DHBG  i  and  jou  CBi.  Then  be- 
caose  CDB  is  a  ri^ht-angled  trian^e,  acircle  described 
with  CB  as  a  radius  is  equal  to  two  circles  described 
with  CD  and  DB  as  radii  ^Geometry,  Sect.  VI. 
Prop.  4.  Cor.  a.).  But  CB=I)G,  and  since  CA=AF, 
therefore  CDsDH ;  thcreibre  the  circle  dcBcribed  with 


the  radius  DG,  Is  equal  to  tbe  sum  of  the  circles  dc-  orSolids. 
scribed  with  the  radii  DH,  DB  *,  that  is*  tbe  section  of  ^  »  — * 
the  cylinder  at  any  altitude,  is  equal  to  the  correspond- 
ing sections  of-  the  s[diere  and  cone  taken  together. 
Consequently,  hy  the  foregoing  axiom,  tbe  cylinder  is 
equal  to  the  hemisphere  ud  cone  taken  together,  and 
also  the  segment  of  the  cylinder  between  the  planes 
AF,  DG  is  equal  to  the  sum  of  the  segments  of  tbe 
hemisphere  and  cone  contaiaed  between  tbe  same  planer. 
Put  2  C£,  or  2  AF,  the  diameter  of  tbe  circle,  and 
AD,  the  height  of  tlie  s^ieiical  segment,  Then 
AC=i<faiid  aCA— 2 ADssCDasrf— aA.  Let  n  de- 
note the  mmber  .7854.  Then  the  area  of  the  base  com- 
mon to  Uie  conic  frustum  AH*,  and  cylinder  AG,  is 
If  d*y  (Sect.  II.  Frob.  10.),  and  the  area  of  the  t(^  of 
the  frustum  is  n  2A)*,  and  tbe  mean  proportional 
between  these  areas  is  n  {d-^2h)d.  Therefore  the  so- 
lid oootoit  of  the  frustum  is  (by  Koh.  6>  of  this  sect.) 

ss»iPh^2ndJif^^nh». 

Nowthesolid  content  of  the  cylinder  is      A :  (Prob.  i.). 
Therefore  the  solid  content  of  the  spherical  segment, 
(which  is  equal  to  the  diflference  between  the  cylinder  ' 
AG  and  conic  frustum  AH)  is  equal  to 

n    k^n  tP  h—2  fi  nh»), 

that  i9,to  2AtfA"— f  AAs,orto 

^(3d-2h)h^, 

whicb«tpresaion,tf  it  be  considered  that  —or 

is  equal  to  .5236,  is  evidently  the  same  as  that  given  by 
the  rule. 

Example.  In  a  s^ere  whose  diameter  is  21,  what  U 
die  solidity  of  a  segment  whose  height  is  4.5  inches  ? 

First  3  X  ai— a  X  4<5=54- 

Then  54X4-5X4*jX.5a36=572-5i<5fi         *^  »• 
lidity  required. 

Problem  X. 

To  find  the  solid  content  of  a  paraboloid,  or  solid^ 
produced  by  the  nutioa  of  a  parabola  about  its 


aus. 


Rule. 


Multiply  the  area  of  the  base  by  the  hei^t,  and  take 
half  the  product  fiv  tbe  conteut. 

To  demonstrate  this  rale,  let  AGC  and  BHD  be  twoWis-Sf. 
equal  semi-parabolas  lying  in  contrary  directions,  and 
having  their  vettiees  at  the  extremity  of  the  line  AB. 
Let  AD,  BC  be  onUnates  to  tbe  corves.  Complete 
the  rectan^  ABCD,  and  cenceire  it  to  i«t<dve  about 
AB  as  an  axis  j  then  the  rectangle  will  generate  a  cy- 
linder, the  radius  of  whose  base  will  be  AD,  and  the 
two  seud-parabeUs  will  generate  two  equal  parabolnds 
having  the  same  base  and  altitude  as  the  c^^der.  Let 
apUne  be  drawn  perpendieohv  t«  the  axis,  and  let 
IHGE  he  tbe  oomnon  section  of  this  plaoe  and  tbcj 
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OfSolidi.  generating  fignn. 
»      axil.   Then  since 


MENSURATION. 

Ifet  F  denote  the  puaineter  of  the 


F&OBLEM  XI. 


orsoiUi 


EG-=PxAE. 
mndEH'=PxEB, 
EG»+EH»=PxAB=CB'. 

Hence  it  appears^  bs  ia  the  demonstration  of  the  pre- 
ceding rule,  that  of  the  solidg  described  hy  ADCBi 
ACB,  ADB  between  the  aanie  parallel  planes,  the  sec- 
tion of  the  cylinder  at  any  altitude  is  equal  to  the  cor- 
]-eapondiog  sections  of  the  panUioIoids  taken  together. 
Consequently  (by  the  Axiom)  the  cylinder  is  eqoal  to 
both  the  paraboloids  taken  together }  hence  each  is  half 
a  cylinder  of  the  same  base  and  altitude  i^reeing  with 
the  rule. 

The  same  thing  is  also  proved  in  Fluxions,  |  163. 

JSxaniple.  If  the  diameter  of  the  base  of  a  para- 
boloid be  10  and  its  height  12  feet;  what  is  its  con- 
tent ? 

Here  xox<7854=7>B54  the  ana  of  the  base. 

And  iX7<854Xia=47*X24  cuh.  ftet  is  tiie  sididitji. 

Problem  X 

To  find  the  solid  coiitent  of  a  frustum  of  a  para- 
boloid. 

Rule. 

Add  together  the  areas  of  the  circular  ends,  then 
multiply  that  sum  by  the  height  of  the  frustum,  and 
take  half  the  product  for  its  sMtd  content. 

To  prove  this  rule  put  A  and  a  for  the  greater  and 
lesser  ends  of  the  frustum,  and  h  foi'  its  height;  also  let 
c  denote  the  height  of  the  pution  cut  off  from  the  com- 
plete paraboloid,  so  as  to  tona  the  frustum.  Then,  by 
the  last  problem,  the  content  of  the  complete  parabi^ 
loid  is    A  and  the  content  of  the  part  out  off 

Ui  aCf  therefore  the  content  of  the  frnatum  is 

i^A(A+c>-«r)=j{AA+c(A^)} 

But  from  the  nature  of  the  parabola,  c  :  A-f  c  ::  a  :  A } 

hence  Ac^a  h+a  e  and  c=  v-— , 

A— « 

Let  this  value  of  r  be  substituted  instead  of  it  in  the 
above  expression  for  the  content  of  the  frustum,  and  it 
hecomes 

VAA+aA)=4A(A+ii). 
and  hence  ii  derived  the  role. 

£xati^.  Reqaiivd  the  solidity  of  the  frusfam  of  a 
parabolud,  the  diameter  of  the  greater  end  being  jS, 
and  that  of  the  lesser  end  30,  aiM  the  height  18. 

First,  (by  Proh.  10.  Sect.  U.)  we  find  tha  areas  of 
the  ends  to  be  58*X.7854,  and  30* x .7854 ;  there- 
fore their  sum  is  (58*+30")x.?854=4264X.7854. 
And  the  content  «f  the  figure  is  ^  X  43164  X '7854  X 
111=30149.5104,  the  answer. 


To  find  the  solid  content  of  a  panbolic  spindle  jw.-g. 
or  solid  generated  by  the  rotation  of  AEB  an 
arc  X}f  a  parabola,  alwut  AB  an  ordinate  to  the 


axts. 


RuLt. 


Multiply  the  area  of  the  middle  section  by  the  length, 
and  take  ^  of  the  product  for  the  content  of  the 
8<did. 

For  the  investigation  of  this  rale  we  must  lefrr  the 
reader  to  FtuxiONS,  $  i63.  Ex,  2. 

Ejtam^.  The  length  of  the  parabolic  s^dle 
AEB  «  A  is  60,  and  the  middle  diuneter  £  e  34 ; 
what  is  the  stdidity  ? 

Here  34"X.7854  ia  area  of  the  middle  section. 

Therefore  34"  x  .7854  X  60  X  A=a9053-5i68  is  the 
solidity  req^nired. 

Problem  XII. 

To  find  the  solid  content  of  the  frustum  of  a  pa- 
rabolic spindle,  one  of  the  ends  of  the  frustum 
passing  mrough  the  centre  of  the  Sfnndle. 

Rule. 

Add  into  one  sum  eight  times  the  square  of  the  dia- 
meter of  the  greater  eiri,  and  three  iinies  the  square  1^ 
the  lesser  end,  and  four  times  the  podvct  (rif  die  diame- 
ters ;  multiply  the  sum  by  the  length,  and  the  product 
multiplied  by  .05236,  or  of  .7854,  will  he  the  con- 
tent. 

For,  referring  the  reader  to  Fluxions,  $  163.  Ex.  2. 
as  before,  and  snbetitating  A  far  AC:=|  A,  hnt,  in  odier 
respects,  retaming  the  figure  and  noUtion,  we  have  this 
genual  expression  for  the  segment  AF j>, 


which,  when  s=A  gives        fw  the  value  of  the  se- 

mi-s^ndle.  From  this  quantity  let  the  former  be  sab- 
tracted,  and  there  will  remain 


for  the  content  of  the  frustum.  In  this  expression  let  s 
be  pnt  instead  1^         or  CB,  and,  denoting  C£  the 

radios  of  the  greater  end  of  the  spindle  by  d;  let-^ 

be  substitoted  instead  of  its  value  a.  Then  we  shall 
have  the  content  of  the  frustum  otherwise  expressed 
by 

which  value,  by  putting  *  V-j^  in  its  two  last  tenns 

instead 
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DemtmMraihn.    t«t  ABE  be  a  qindnnt  of  an  el-  or  Sdids. 
lipsc,  C  iu  centre,  CAFE  its  circumscribed  i-ectangle,  *  w 
,  and  CF  its  diagonal.    Drawany  straigjit  line  DG  pa-  4'- 

rallel  to  GE.  meeUng  AC,  CF,  ABE  and  EF  in  D, 
H,  B,  and  G.  Then  liy  CoKic  Sections,  Fkrt  II. 
Prop.  II. 


Example.  Suppose  the  diameter  of  tbe  greater  end 
to  be  8,  and  the  diameter  of  tbe  lesser  end  6,  and  the 
length  10,  required  the  content  ? 

Firat  8 X 8'+3  x 6' +4 X  8 x6=8i2. 

Then,  8i2XXOX>05236=i425.i633,  tbe  content* 

Problem  XIII. 

To  find  the  solid  content  of  a  sf>heroidy  <x  solid 
generated  bjr  the  rotation  of  an  ellipse  sibout 
either  axis. 

Rule. 

Multiply  cotttiaually  together  tbe  fixed  axis,  and  the 
square  of  tbe  revolving  axis,  and  the  number  .5336  or  ^ 
of  ^.1416,  and  tbe  last  product  will  be  tbe  solidity. 
TSg<  41.  For,  let  tbe  semiellipse  ADB,  and  semicircle  AEB, 
revolve  about  tbe  same  fixed  axis  AB,  and  thus  gene- 
tate  a  s^roid  and  nphere.  Let  Ct)  the  revolving  se- 
miaxis  of  the  ellipse  meet  the  circle  in  £,  and  draw 
QP  any  ordinate  to  the  fixed  axis  meeting  the  circle  in 
R.  Then,  from  tbe  nature  of  tbe  ellipse  PQ* :  PR*  r: 
CD* :  C£*  or  CA'  (CoHic  Sections,  Part  II.  Ptvp. 
XI.  Cor.  3.).  Hence  it  follows,  (Geohetrt,  Sect.  VI. 
Vrof.  4.),  that  every  section  irf  tbe  spheroid  is  to  tbe 
cOiTCqwnding  section  of  the  s^iere  in  the  same  given 
ratio,  namely,  that  of  the  square  of  the  revolving  axis 
to  the  squuo  of  the  fixed  axis  \  tfcerefiire  (Axiom  in 
the  dem.  of  Prob.  9.)  tbe  whole  spbwoid  is  to  tbe 
vhole  sphere  in  the  same  ratio.  That  is,  (because  the 
content  of  the  sphere  aA&^x-S^l^)  ■  (2CD)*n 
AB'X '5336  :  (the  cont.  of  spheroid).  Hence  tbe 
content  of  the  spheroid  is  ABx(aCI>)'X-5i36- 

Ex.  z.  What  is  the  solid  content  of  an  oblong  sphe- 
TMd,  or  solid  generated  by  the  rotation  of  an  elUpse 
abeat  its  greater  axis,  Uk  axes  being  50,  and  30  ? 

Here  50X30*X'5236=23562,  the  content. 

Ex.  "What  is  the  solid  content  an  oblate  spheroid, 
or  aolid  generated  by  tbe  rotation  of  an  ellipoe  about 
its  lesser  axis,  the  two  axes  being  as  before  ? 

Here  30X50*X*5336=3927b  the  answer. 
Froblxm  XIV. 

To  find  the  solid  content  of  the  frustum  of  a  sphe- 
nnd,  ita  ends  being  perpendicular  to  die  fixed 
axis,  and  one  of  them  passing  ^trough  the  centre. 

Rule. 

To  the  area  of  the  less  end  add  twice  that  <tf  the 
greater,  multiply  the  sum  hy  the  altitude  of  the  frn- 
etuB,  and    of  the  prodiMt  Wut  be  the  content* 

Kate,  This  rule  will  also  a^ly  to  the  sphen. 


CE'  or  AF" :  BB' ::  CA' :  CA"— CD', 

and  by  sim.  tr.  AF» :  DH' ::  CA" :  CD*^ 

Hiercfore  (Geometry,  Sect.  III.  Theor.  8.), 

AF' :  DB'+DH' ::  CA' :  CA* ; 

Hence  DR>+DH'=AP=DG*. 

Conceive  now  the  figure  to  revolve  about  AC  art 
axis,  so-  that  the  elliptic  quadrant  may  generatt?  tlie 
half  of  a  spheroid,  the  rectangle  A£  a  cylindEr,  biii^ 
tbe  triangle  ACF  a  cone  j  then  it  is  evident  (as 
shown  in  the  case  of  the  spbOTo  in  Prob.  9.)  that  every 
section  of  the  first  of  these  solids  by  a  plane  perpendicu* 
lar  to  the  axis  ib  equal  to  the  difference  of  the  sections 
of  the  other  two,  and  consequently  that  the  frastun 
of  the  Bpberoid  Iretween  CE  and  DO  is  equal  to  the 
diflnrence  between  tbe  cylinder  haring  DG  or  CE  for 
tbe  radius  alt  its  base,  and  CD  for  its  aJtitnde,  and  tbe 
cone  having  DH  finr  the  radnu  of  ita  base,  and  DC 
for  its  altitude. 

Put  n  for  the  number  3.1416,  then  (Prob.  4.)  the 
content  of  die  cylinder  is  4nxDG*xCD,  and 
(Prob.  5.)  the  content  of  the  cone  is  ^  «  x  DH'  x  CDj 
and  therefore  tbe  content  of  tbe  frustum  of  tbe  sphe- 
roid is 

4»XCD  (DG-— I  DH'). 

But  it  was  shewn  that  DH'^DC— DB' ;  diere-  ' 
fore  the  content  of  the  frustum  is  also  equal  to 
4»XCD  (2CE'+DB'), 

and  hence  is  derived  the  rule. 

Ex.  Suppose  the  greater  end  of  the  frustom  to  be 
15,  the  less  end  9,  Mid  the  length  10  indea,  nqmreA 

the  content  ? 

The  area  of  the  greater  end  is  15*  x  '7854,  and  the 
area  of  the  less  9*  X '7854,  therefose  the  content  is 

•78j4(9'+aX'J')  XY='390'>i8  cubic  inches. 

Problem  XV. 

To  find  the  solid  content  of  a  hyperboloid,  or  solid 
generated  by  the  rotation  of  a  hyperbola  about 
Its  transrene  axis. 

Rule. 

At  the  sum  of  tbe  transverse  axis  and  the  bei^t  of 
the  solid  is  to  the  sum  of  the  said  transverse  axis  and 
of  tbe  height,  so  is  h'tlf  the  cylinder  of  the  sanle  base 
and  altitude  to  the  stdidity  of  the  hyperbohnd. 

liemorutraiion.  Let  BAA  be  a  hyperbola,  Ao  it8Tig;.4> 
transverse  axis,  C  its  centre,  CF,  ita  asymptotes, 
FA/*  a  tangent  at  its  vertex.  Draw  FE  pundlel  to 
CA,  and  draw  any  straight  line  parallel  to  rf,  meeting 
the  asymptotes  in  H  and  A,  the  curve  in  B  and  the 
axis  in  D,  and  the  line  F£  in  G.  Then,  because  AF" 
=BHxAB  (CoKXC  SzcTtONS,  Part  IIL  Prop.  11.) 
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orsoiida.  and  HB  X  BsBH*— ^DB"  (Geometrt,  Sect.  IV. 
*     w   ■'Theor.  12.),  tfaerefoK  AT'^DH^DB',  uul  DB" 
:±HD^ — DG*.   Hence  it  appears,  that  if  tbe  figure 
be  conceived  to  revidve  about  CA  as  an  axis,  so  tbat 
the  hyperbolic  arc  AB  muj  generate  a  hyperboloidc 
the  triangle  DCH  a  cone,  and  the  rectangle  DAFG 
a  cylinder,  any  section  of  the  Grst  of  these  solids  by  a 
plane  H-A,  perpendicular  to  the  avis,  will  be  equal  to 
.  cbe  difference  of  the  sections  of  the  other  tno  by  the 
-eame  plane.    Therefore  the  hyperboloiil  BA  6  is  equal 
to  tbe  difference  between  the  cooic  frustum  FH  /tf  and 
'the  cylinder  FG gf.    Let  A  a  the  transverae  axis  be 
-denoted  by  /r,  F^^  its  conjugate  axis  by  9,  AD  the 
height  of  the  solid  by  A,  B  A  its  base  by  6.  Then, 
hecBUBe  by  umilar  triangles,  &c. 

CA:CD::F/:HA::Fy»:F/xHA, 
Ihe^fbns  F/x  H  x  F/^^i£|^=,*+ 

lit 

P 

Now  F/^=y«,aDd  HA'  (=BA»  +  F/')=i*+s«.thcr«- 
fiire  pvttii^  II  for  .7854,  we  have  (by  Prob.  -6.)  the 
content  of  the  cwie  firoatam  FH  h /  equal  to. 

frpm  this  aohtract  is  A  o*,  tbe  cxjnnioo  for  tbe  eonteot 
of  tbe  eyUoder  FG  gj,  and  there  will  remain 

for  the  content  of  the  hypeiboloid.  Bnt  from  tbcna- 
ture  of  the  hyperbola 

A^:  F/* ::  ADxDa:  B]>*, 
thatS-.p*:  j«  ::(/.+*)  A:  iA»  J 

i}iien£m^^^= — f  \  ,r ;  and  hence  tbe  coBtent.of 

■P     2  (p+A) 

tbe  hyperbokud  u  also  equal  to 

«A/      _£^5^\_«Ai|  o+|A 

Now  if  it  be  considered  that  the  quantity  n  A  is  the 
expression  for  the  content  of  a  f^linder  whose  base  is'A 
■  and  height  A,  it  will  appear  evident,  that  this  last  for- 
mula is  tbe  same  as  •wmU-ieaDlt  from  tbe  foregoing 
rale. 

•Ex,  Suppose  the  height  of.  the  hyperboli^  ttf  be  to, 
the  radios  of  its  base  12,  and  ita-  transverae  axis -30. 
What  is  ib  content  ? 

I.  Because  a  cylinder  of 'the  same  base  and  altitude 
is^34!x<?854Xxp»tberefi)re,weJiaratha  pr^ortisn, 


4Q 


■  110  ^ ;  24'^  .7854X10. 


3  a 
a4'X.7854X'oXiio_ 
40X3Xa 
of  the  sidid.  as  required. 


307345£>  the  content 


-Or<SAUGING. 

Gaugikg  tieats  ttftbe  measuring  ^cadtSf  and  other 
things  fiiUtng  under  tbe  cognizance  of  the  officers  of 


the  excue,  and  it  has  received  its  auue  fivm  a  gauge 
or  rod  used  by  the  practitioners  of  the  art. 

From  the  way'in  -vfaidi  casks  are  constructed,  tfaef 
are  evidently  solids  of  no  determinate  geometrical  fi- 
gure. It  is,  honever,  usual  to  consider  them  as  haviqg 
one  or  other  of  tbe  four  following  forms : 

z.  The  middle  fruatam  of  a  spbernd. 

2.  Tbe  middle  fxnstum  of  a  paraholie  spindle. 

3.  The  two  equal  frustttms  of  a  paraboloid. 

4.  Tbe  two  equal  irustums  of  a  cone. 

'We  have  already  given  rules  by  which  the  content  of 
each  of  these  solids  may  be  found  in  cubic  Cect,  incbrs, 
&C.  But  as  it  is  usual  to  ai^^ess  the  contents  of  cadu 
in  gallims,  we  shall  Kive  die  rales  a^n  .in  a  Sam 
suited  to  that  mode  or  Estimating  capacitr.  Observing 
that  in  each  case  the  lineal  dimeiiMons>of  thg  cask  are 
supposed  to  he  taken  in  inches. 

Frmlem  I. 

To  find  die  content  of  .a  cask  of  die  first,  or  sphe- 
roid^ rarietj. 

ButE. 

To  theaquare  of  the  head  diameter :«idd.d(Mihle  the 
square  of  the  bung  diameter,  and  multiply  the  sunt  Inr 
the  length  of  the  cask.  Then,  let  the  prodnct  ba»mol- 
tiplied  by  .0009X,  or  divided  ir^  1077 1  for  ale  gdlons, 
or  multiplied  by  .00114  divided  try  882  for  wine 
gallons. 

The  tntb  of  tfais.rula  may  he  woved-tbus. .  Put  B.fb.  42. 
for  FG,  tbe  bung  aiametar,  H  for  AH  the  bcml-dia. 
meter,  and  L  ibr.  AJ),  the  leogtb  of  tbe  cask,  then 
(hyPkob.  z4.)tbft««ntanloftbecaBkis(2B*.).H*)L 

X  '"^^^t  which  being  divided  by  283  (tbe  cubb  indies 

in  an  ale  galha)  givea.(2,B*^-H')  L  X  .000928371, 

or(aB»  +  H*)x —  X  I/,  for  the  content  in  Ale 

"077'M7 

paUons.  And  bein^  divided  by  231,  (the. cubic  incbes 
m  a  vine  gallon)  gives  (2B'^H')x.^'i3333  I*,  or 

(aB»-f  H")x-gg^^«L.  fnr  tbe  content  in  wine 
gallons. 

•Ex.  Suppose  the  bang  and' head  diameters  to  be  3a 
and  24,  and  tbe  length  40  inches,  ficquiicd  tbe  con- 
tent? 

Here(2X32'+24*)  X  4oX>ooo9is97.44akgnllonB, 
is  the  content  required. 

And  (aX3a"+  24')  X  40  X  .ooi  14=  118,95  wine  gal- 
lQns.is  tbe  same  cwtent. 

PaOBLXH  II. 

To  find  the  content  of  a  cask  of  the  second,  or  pa* 
TaboUc  spindle  form. 

Buix. 

To  fbe  aqnan  of  tbe  bead  dimDcttr  add  donUe  Aat 
of  tbe  bniig  diameter,  and  finun  the  8nn»  take  f»  er  ^ 
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Of     of  tlie  square  of  the  di^ereiice  of  the  said  diameters. 
^ngitt^  Then  niultiply  the  remainder  bj  the  length,  and  the 
product  moltiplied,  or  divided  by  the  same  numben  as 
in  the  rule  to  last  problem,  will  give  the  content. 
For  hj  Problem  12,  the  content  in  inches  i» 

8B'+4BH+3H' 
and  this  Ibnnnla  may  he  othenviie  expressed  thtiii 


527 

For  by  Problem  6.  the  centont  in  inches  in  4  (B*  Of 
-f  BU+H')  X  •7854  J»t  which  ex^ession  is  eqnivalcnt  Ganging. 


Now 


{3(B+H)'+(B-Hy}  X'^L. 
.78?4 


12 


divided  by  262  |^vca  .00023209 


|2B-+HW  (B-H)«|  X^XL, 

and  hence  is  derived  the  rule,  the  multipliers  or  divisors 
being  evidently  the  same  as  in  last  problem. 

Ex*  The  dimensions  of  %  cask  being  the  same  as  in 
last  problem  j  required  the  contents  ?  . 

Answer,  (2  X  3*'  +  24'— x  X  ft')  X  40  X  -0009^ 
=9^-49  ^  content  in  ale  gallons. 

And  xo393.6x-ooiiy=ii7.79  the  content  in  wine 
gallons. 

Problem  lit. 

To  find  the  contenr  <A  a  cask  <tf  the  tUid  or  para- 
bokndal  rariety* 

Bulk. 

To  the  square  of  tht  knng  diameter  add  the  sqnare 
«f  the  head  diameter,  and  multiply  the  sum  by  the 
length)  then,  if  the  product  he  multiplied  by  .0014, 
er  divided  b^  718,  the  result  will  be  the  cratoit  in  lis 
gallons}  or  if  it  be  mnlti^ied  by  .0017,  or  divided  by 
588,  the  result  will  be  the  content  in  wine  gallons. 

For  by  Problem  xo.  the  content  in  inches  is  t  (B' 
4-H*)x  •7854^1  Bad  this  expression  being  divided  by 
282  gives  (B'+H«)  X  .00139255  L  or  (B'+H*) 

X  ■ — ^ —  X  L  for  the  content  in  ale  trallons ;  and 
718.105 

divided  by  231  pves  (B*4-H*)  x  .00x7  L  or  (B* 

X  H')  X  -oT —  content  in  wine  gallwis. 

580.233 

Ex,  Suppose  the  dimensioos  of  a  cask,  as  before }  le- 
qnired  the  content  f 

Answer,  (32* 4-24')  X40X^X4=89*i  the  content 

in  ale  gallons. 

And  64000  X  •0017=108.8  the  content  in  wine  gal- 
lons. 

Fkoblem  IV. 

To  find  the  content  of  a  cask  of  the  fionrth  or 
conical  rariety. 

Bulk. 

To  three  times  the  square  of  the  sum  of  the  diameters 
add  the  square  of  the  diflerence  of  the  diMneters  j  mul- 
tiply the  sum  by  the  length }  and  multiply  the  result 
fay  ,000237- ,  or  divide  it  by  4308,  for  the  content  in  ale 
nUons  \  or  multiply  the  result  by  .oo28|,  or  divide  it 
by  35291  fos  the  content  in  wine  galloiis. 


"4306.628      niultipUer  for  ale  gallMU,  and  divided 

by  231  gives  .00028333  = 
wine  gallons. 


3529.42 


the  nultiplier  dk. 


£je.  Supposiag  the  £mensioBs  of  a  cask  as  beibce, 
"What  is  its  contents? 

Answer,  (3  X  56*+8»)  X40x.00023fs87.93  the  con- 
tent in  ale  gallons. 

And  378880  X  •000281=107.35,  is  the  contoit  tfr 
wine  gallons. 

As  these  four  flDnns  of  auks  are  merely  hypotheti- 
cal, it  may  reasonably  bo  expected  that  some  degree  of 
uncertainty  will  attud  the  application  of  the  rules  to 
actual  measnremNit.  The  fidlowing  rule,  however, 
{^vcit  by  Sr  Hntton  in  hia  exceUent  treatise  oo  meir^ 
suratun  wBI  apply  equally  to  any  cask  whatever.  And 
as  the  ingenious  author  observes,  that  its  truth  has  been 
pvved  by  several  casks  which  have  been  actually  filled 
with  a  true  ^Ion-measure  after  their  contents  were 
computed  by  it,  we  presume  that  it  is  moic  to  be  dc' 
peaded  vpm  in  practice  than  the  othersi 

Rule. 

Add  uto  one  sum  39  times  thcsqaare  of  ibe  bbnff 
dianeto',  25  times  the  square  of  the  head  diameter,  aiw 
26  times  the  product  of  the  diamters ;  multij^y  tie  snn» 
by  the  length,  and  the  product  by  .00034  j  then  the 
last  product  divided  by  9  will  give  the  vrine  gallons^ 
and  divided  by  1 1  will  give  the  ale  gallons. 

In  iavestigatiog  this  rule  the  ingenious  aatbor  aS' 
sumed  as  a  hypothesis,  that -one-third  of  a  cask  at  each 
end  is  nearly  Uie  frastum  of  a  cooe^  and  that  the  mid- 
dle part  may  be  taken  as  the  middle  frustum  of  a  para- 
bolic spindle.  ^Iiis  being  supposed,  let  AB  and  CDir^. 
be  the  two  right-lined  parts,  and  BC  the  parabolic 
part }  produce  AB  and  DC  to  meet  in  £,  and  draw 
lines  as  in  the  figo'C'  I^-t  I'*  B,  and  H  denote  the 
sameasbeftn.  Then,  since  AB  has  the  sane  direc« 
tion  as  £B  at  B,  AB£  will  be  a  tuigenl  to  a  paraba* 
la  BF,  and  theivfore  FIs^EI.  But  BI=|iX,  and 
hence,  by  sim.  triangles  £I=-}£K  i  consequently  FI 
=i£I=iEK=frK=^(B— H)  }  so  that  the  com^ 
non  diameter  BL=FG_2FI=B^(B—H)=f(4Bi 
-)-H),  which  call  c.  Now  by  the  rules  of  parabolic  «pi». 
dies  nod  conic  frustums  we  main  (potting  n  for  ■7854> 
SBy^BC+jC;  Lii_3a8B'+44BH-|-3H> 

«5  3  25x45 

C*-i-  C  H + H* 
X  L  n  for  the  parabolic  or  middle  part;  and-— 


^2Ln  x6oB'X28oBH+3'0H» 
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endsf  ud  the  sum  of  theae  tvo  gives  ftfter  proper  le-  ^034 
ductlon  (39B*+26BH+25H>)  x  ^  nearljr,  &r 

the  coDteat  in  tnolies.   And  tbe  quaatitr  —  or 

^       ^  90  90 

being  dinded  by  331  gives  •°^34  moltiplier  for 
mne  gaUons ;  and  since  331  is  to  283  as  9  to  1 1  nearif* 


^  ^     vill  be  the  nuiltiplier  for  ale  gallons  as  in  ^  Gt^n^. 

rale.  — 

Ex.  Sapposo^  cask  te  have  the  same  dimensions  as 
in  the  four  former  rules  ;  ftqmred  the  content  ? 

Here  C39X32*+26X33Xa4+25X24«)  X49X 
■00O34=rioi0.5}  which  being  divided  by  9  and  by 
IX  we  obtoin  1x2.3  wine  gallons  or  91.9  ale  gallons 
for  tbe  content  required. 
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MENSTRUAL,  or  Menstruous,  in  PAjftiologif^  is 
applied  to  the  hlood  which  flows  from  women  iu  their 
ordinary  axmthly  purgations.  See  Midwifery  and 
Medicine  Index. 

MENSTRUUM,  in  Chemistry^  any  body  which  in 
a  fluid  or  subtilized  state  is  capable  of  interposing  its 
small  parts  betwixt  the  small  parts  of  other  bodies,  so 
as  to  divide  them  subtly,  and  form  a  new  uniform 
compound  of  tbe  two. 

MENTHA,  Mint,  a  psm  tSi  plants  belon^og  to 
die  didynamia  class,  and  in  tbe  natnnd  method  xank- 
ing  under  the  43d  order,  Verti^laUg,  See  Botant 
Index, 

MENTOR,  in  fabulous  history,  a  fidthfiil  friend  of 
yiya^  -J  a  son  of  Hercules  *,  a  king  of  Sidonia,  wbo 
revolted  against  Artaxerxes  Ochua,  and  aflerwards  was 
restored  to  favour  by  his  treachery  to  his  allies,  &c. 
Diod.  16.  An  excellent  artist  in  polishing  cups  and 
engraving  flowers  on  .them.  P/in.  33.  c.  11.— Mart, 
9.  ep.  60.  V.  16.  ' 

MENTZ,  an  archbishopric,  and  formerly  an  elec- 
torate in  Germany,  the  title  of  which  was  extinguish- 
ed in  1802.    It  was  situated  on  tbe  banks  of  tho  river 
Maine,  between  Triers  on  the  west,  the  Palatinate  on 
the  south,  Franconia  on  the  east,  and  the  Wettentn 
on  the  north.    It  was  about  60  milcK  in  length  from 
north-east  to  south-west,  and  al>out  jO  in  breadth. 
A  considerable  part  of  the  elector's  revenue  arose  from 
the  toll  on  the  Rhine  and  Maine,  lyul  from  the  tax  nn 
the  excellent  wines  produced  in  this  country.  The  chief 
towns  of  any  trade  are,  i.  Mentz;  (st;e  the  next  arti- 
cle). In  its  neighbourhood  isHockheim,  so  celebrated 
for  good  wines,  that  the  best  Hhcnish  is  from  thence 
railed  old  Hoek.    It  is  a  pretty  village,  iMintaining 
abont  300  families  j  and  beloi^ed  to  the  chapter  of 
Mentz,  the  dean  of  which  enjoyed  the  revenue  of  it. 
lie  and  the  Aagustins  of  Mentz  and  Francfbrt  lud  the 
exclusive  enjoyment  of  the  best  Hockheimer  wine,  of 
which,  in  good  years,  apiece,  consisting  of  100  mea- 
sures, sells  for  from  900  to  looo  guilders  from  the 
press.    "  This  (says  the  Baron  Riesbeek)  is  cer- 
tainly one  of  the  dearest  wines  in  ttie  world.  Having 
a  desire  to  taste  it  on  the  spot,  we  were  obliged  to  pay 
a  rixdoUar }  it  was,  however,  of  the  best  vintage  iu 
this  century,  viz.  that  of  1766.    Nor  should  we  have 
had  it,  hut  for  an  advocate  of  Mentz,  to  whom  the 
hostess  meant  to  shew  favour.   This  was  the  Itrft  Ger- 
man nine  I  had  met  with  which  was  entirelv  without 
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any  spur  taste :  it  was  quite  a  perfume  to  the  tongue  ; 
whereas  the  other  wine  of  Hockheiro,  let  it  be  as  good  v 
as  it  may,  is  not  quite  clear  of  vinegary  though  for 
this  also,  if  it  has  any  am,  you  are  forced  to  pay  a 
guilder  and  a  half."  2-  Bingen  i«  a  pleasant  town, 
which  stands  in  the  district  called  Rhinegau,  This  towo» 
whit-h,  together  with  the  toll  on  the  Rhine,  was  worth 
about  30,000  gnildera,  belonged  to  the  chapter  of 
Mentz,  is  extremely  beantiful,  and  contains  abont 
4500  mliabitants.  A  ^at  part  of  the  earn  which 
is  carried  into  the  Rhioegau  from  the  neighbouring 
Palatinate,  comes  through  this  place,  which,  on  the 
other  hi^d,  supplies  the  Palatinate  with  drugs,  and  va- 
rious foreign  commodities,  ^is  traffic  alone  would 
make  the  place  very  lively  j  but,  besides  this,  it  has 
very  fruitful  vineyards.  Ihe  hill,  at  the  foot  of  which 
it  lies,  and  one  side  of  which  is  made  the  gullet 
through  which  tbe  Nahe  runs  into  the  Rhine,  forms 
another  steep  rock  behind  this  gullet  parallel  to  the 
Rhine  and  the  golden  Rudesheimnr  mountain  ;  it  there^ 
fore  enjc^  the  same  snn  as  this  does,  which  makes  tbe 
Budesheimer  wine  that  grows  on  it  little  inferior  to  the 
true  Rudesheimer.  See  RudkshCIM.  Tlie  rising 
grounds  about  it  produce  wines  that  are  esteemed  pre- 
ferable to  those  of  Baccliarac,  so  much  in  vogue  here- 
tofore.—3.  Elfeld,  five  miles  west  from  Mentz,  is  a 
strong  fortiBt'd  town,  on  the  north  side  of  tbe  Rhihe^ 
arid  the  chief  of  the  Rhinegau. — Here  is  Rudcsheim,  a 
place  noted  for  the  growth  of  the  best  wines  in  these 
parts.  4.  Weisliadejti  lies  between  six  and  seven  leagues 
from  Francfort,  and  about  five  or  six  miles  north  of 
Mentz  \  it  is  the  metropolis  of  a  country  belonging  to 
the  branch  of  Nassau-Saarbrak,  and  is  famous  for  its 
mineral  waters. 

According  to  Riesbeek,  the  see  of  Mentz  wa9  iDdebtr 
ed  for  its  increase  of  riches  to  St  Boniface,  who  may  be 
called,  with  great  justice,  the  apostle  of  the  Germans. 
It  was  this  man,  an  Eogliiihninn  by  birth,  %vhu  in  the 
time  of  Charlemagne  baptized  Witikmd  and  the  other 
brave  Saxons  who  had  so  long  resisted  baptism  with  their 
swords,  and  spread  the  empire  of  the  vicar  of  Jesus 
Christ  as  far  as  the  northern  and  eastern  seas.  He  it 
was  who  introduced  the  Roman  liturgy  into  Germany, 
a'nd  made  tbe  savage  inhabitants  al^tain  from  eating 
horse^s  flesh.  He  raised  the  papal  power  to  a  higher 
pitch  than  it  had  been  raised  in  any  other  country  in 
Christendom ;  and,  in  recompense  of  his  services,  the 
pope  made  all  the  new  founded  bishoprics  in  the  north 
of  Germany  subject  to  the  see  of  Mentz,  which  Boni- 
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Meats.   &ce  h%A  chosea  fiir  his  residence. 

■Hwt  considerable  in  tbe  v^iole  papal  domiDioos  aU 
Suabia,  Francoaia,  Bohemia,  and  almost  all  Saxony, 
with  a  paH  of  Switzeriand,  Bavaria,  and  the  Upper 
Rhine,  belenged  to  this  dioeese.  Hieugh  tbe  reformat 
tioo,  mmI  political  changes  lessened  it  ene-third,  it  still 
coauined,  before  tbe  French  rcvolntioo,  the  arcbU- 
sbopric  of  Sprengel,  and  eleven  faishi^cs,  vtkitii  are 
the  most  coiuidtmble  of  Germany,  as  Wnrtsbnig,  Pa^ 
dcrhern,  &c.  AVhen  the  buildtng  of  the  pap^  mo- 
narchy was  comfdeted  hj  Gregory  VU.  the  archbi- 
•hofs  of  Mentz  became  powerfiu  eoongh  to  he  at  tbf 
head  of  the  empire.    In  tba  13th  and  14th  ccmturiot^ 


thnr  vue  so  eminent  as  to  be  «Ue  t*  tnko  Miforors 
withent  any  foreign  aasistanee }  and  it  was  to  one  tt 
them  that  tlie  bowe  of  Hxpthmg  was  indebted  for  its 
iRrst  elevation.  /^Ur  the  boonwies  of  tbc  tvo  powers 
'  men  more  accurately  ascertaioed,  and  the  temporal 
to  much  the  better  of  tbe  spirituid,  tbe  prarer  aiid  ta- 
fiiteaoe  of  the  archbishopa  ibis  place  were  of  course 
much  reduced  ;  stUI,  however,  they  possessed  vtf  y  im- 
portant prerogatives,  which  they  m^ght  have  exerted 
'mth  much  nore  ^ficnoy  than  they  did,  nnre  it  not 
that  vaneus  ciicnmslMKics  Tendered  theni  too  depen- 
dent aaalhcenfemn.  They  were  still  the  speaiceas  in  the 
elKtonl  cidlege,  had  the  appointment  the  diets  m- 
•  d»  the  emperMcs,  and  mi^t  ordn  a  re-tsanunation  of 
the  jtmceedingB  of  tbe  jmperinl  ^nkIi.  "Skem  high 
pviTileges  were,  howemr,  top  much  snbjeot  to  Ae  con- 
irmilofthe  hoaeof  Anstrin.  Thonflh  the  wdtbishop 
of  M«itE  di^  not  absolntely  possess  the  Ui^geat,  yet  he 
certuoly  bad  tbe  richest  and  most  peopled  domain  of 
an^  ecclesiastical  potentate  in  Germany,  llie  country, 
it  IS  true,  does  not  contain  more  than  115  German  miles 
sqaare,  whereas  the  archbishopric  of  Saltzbara  ccwitains 
340  i  but  then  Sallzburg  has  only  250,000  inbabitant^ 
wheceas  Mentz  has  320,000.  The  natwal  riches  o£ 
4ie  territory  of  MentK,  and  its  advantageous  situation, 
make  a  sul^ct  of  Meats  much  richer  than  one  of  Saltz* 
butv*  the  grei^t  part  of  v^oh  is  only  inhabited  hy 
herdwDaBQ.  In  thn  territory  of  Meotx  thece  were  40 
cities }  in  that  of  Sahxbnrg  ool^  aeveo.  The  tax  on 
TOsftU  wludi  went  down  this  Rhine,  of  itself  produced 
60,000  guilders  or  6ood1.  ihyear,  which  is  neaxly  as 
nueh  98  all  the  mines  of  Saltnburg  put  together,  ex- 
cepting only  the  salt  mine  at  HalW.  Tbe  tax  on  wine, 
here  and  in  tbe  country  round,  ]Hrodooed  tbe  conrt 
above  100,000  guilders  or  ]o,oool.  a-year,  in  whiofa 
sum  we  do  not  reckon  tbe  coatoms  of  tbe  countries 
which  lie  at  a  greater  distance.  Upon  the  whole,  the 
income  of  the  archbishop  might  amount  to  1,700,000 
gnilden,  or  170,0001. 

At  the  settUog  of  the  indemnities  in  1802,  all  thirt 
put  of  (he  diocese  which  lay  on  the  right  the.  Maine 
was  given  to  the  prince  of  Nassau-Ufiingen,  except  the 
bailiwick  of  Aschaffeobnig.'  It  was  then  detarmin* 
cd  that  the  eleetsmt  title  should,  from  that  time,  be 
elector  oi  AsohaSmburg,  and  oonnt  of  Wetzlar  i  that 
he  should  still  coDtinue  arcb<^iaikceUor  ot  the  empire, 
and  hold  his  «fGee  at  Ratisbon,  with  some  abbeys  and 
other  indemnities,  so  as  to  yield  an  annual  revenue  of  a 
million  of  florins.  His  jnrisdicticm  as  metropolitan  of 
the  German  ehurch  to  extend  over  all  Germany,  tt- 
VoL.  XXU.  Part  II. 
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He  provinecB,  the  «ept  the  FrMsiaa  strtes.  Tho  voUMt  |if9daction  of 
this  teiritmy  is  tbe  wine,  which  is  vJaMSt  the  on^* 
Irae  RJiooiib.  Copnoissenrs,  iqdced,  tllow  the  wines 
of  Neirstein,  Baccarach,  and  a  very  few  other  place? 
out  of  this  Qoiintry,  to  be  true  Bhenish :  bnt  they 
do  net  give  this  name  to  tbe  wines  1^  tb^  palatinate, 
of  Barden,  and  of  Alnli*-  There  is  a  great  deal 
of  wine  made  in  the  covntrifs  which  lie  on  tbe  south 
and  west  «f  the  Bhiot,  at  J«aBbeohaim,  BodenlieiiD. 
Budeaheim,  and  Bingw }  but  tbe  true  Bhenish,  that 
whieh  infpirei  ao  many  who  ve  and  sq  mnny  wfa» 
are  «ot  pocti,  09«ea  qoly  frpm  the  Rhin^an,  whidt 
Bescgithejiarthem  hu)u4f  »b»9hutc.  ^eRivNC- 


GAV. 

The  eivitl  and  military  estnhlishnnnts  the  arcih- 
biahep,  .like  those  of  the  othssr  Qarmap  princes,  v^re 
upon  a  scale  disprapvtiooed  to  his  teri-iter<iet.  "  He 
bes,"  says  Baton  Kiesb^t^  \u§  nMnisters,  his  conasei- 
lors  ef  state,  a«d  eighty  or  pinety  privy  covasel- 
hn  of  various  dcnominafiws.  T^e  cxpcnce  of  this 
est^ishment  is  vaj  djispnepttiiiooatc  to  4ie  ^eouc 
of  Uw  Aatc.  This  la  owH«  t«  the  Jiu:ge  f  umber  of 
poor  nobility,  who  cm  only  accept  of  emj^oyments 
of  tins  kind,  j^norancc  of  the  true  priacifdrs  of  go- 
vernment are  tbe  causes  <>(  this  evil.  The  cooiiequen- 
ces  are,  that  •  great  number  of  persons,  who  might 
he  -Mofiitfy  em^oyod,'  live  in  idtene&s.  £ven  the  mi- 
litary eatabliitbineot  of  the  cowntry  -  af^ears  to  vie  ibqirc 
caknilated  for  the  purpose  1^  feeding  a  btuigry  ni^i- 
lity  tbtn  for  real  «se.  At  the  acoeaaioo  of  jthe  present 
electw,  thou^  the  whole  nrmy  only  consisted  of  3200 
roeo,  there  were  six  generals.  The  regulnr  establish- 
ment paid  for  and  sopported  by  tbe  country  is  Sooo 
men ;  but  though  there  are  only  aooo  men  Ltrpt  up^^ 
the  money  expended  for  their  support,  particular^ 
that  given  to  namberless  useless  officers,  might  be 
joade  use  of  more  for  the  benefit  of  tbe  coirntry.  The 
array  of  tbe  archbishop  consists  ctf  a  German  guard  of 
50  men  and  2j  boraeti,  a  Sniss  g«ar4,  a  aqaadroa  of 
Gossan  of  130  men  (the  moat  usefnl  troops,  as  they 
purge  the  land  of  ndibcrs  and  nurdenrs),  a  corps  of 
artillery  of  104  men,  three  r^mcnti  of  infantry  of 
600  men  ewch,  and  some  companws  beton^ag  to  the 
anniea  of  Frmnconia  and  the  Upper  Palatinate.  Qf 
the  fintifir^iow  of  the  capital  we  may  sav  much  Utc 
same  as  of  tbe  army.  IrVcre  they,  imlecd,  in^roved 
and  kept  up  as  they  ought  to  be,  they  would  vie 
with  Lnxerobtvg,  and  be  tbe  most  powerful  of  all  the 
barriers  against  France.  It  is  true,  that  the  nature  of 
the  ground  docs  not  allow  of  a  regular  plan;,  Uit  for 
single  parts,  I  have  seen  no  place  of  the  same  capabi- 
lities, where  greater  advan^^tes  has  been  taken  nf 
the  ground  for  tbe  erection  of  the  several  works.  The 
beauty,  as  well  as  size  of  them,  is  indeed  an  object  of 
gnat  wonder;  but  tfaqu^  the  circle  of  the  Upper 
Rhine,  and  even  tbe  empue  in  general,  has  laid  out 
gieat  sniM  on  ^  hoilding  these  fortificatiooa,  pnitt 
w  them  are  not  finirfied,  aM  parts  «f  thm  arc  ready 
to  fidl  to  lueces.  Their  extent,  indeed,  wonld  require 
a  gnat  amy  to  man  them.  But  this,  as  well  as  the 
maintaining  and  keeping  them  up,  is  evidently  be^ oui 
the  power  of  this  court,  or  indeed  of  tbe  whole  circle 
of  UK  Upper  Rhine  United.  Hey  are,  therelore,  also 
t  3X  to 
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Mfntz.    'to  be  looked  npen  ms  one  of  the  things  whkh  serve 
y  "' ' '  more  for  magnificence  than  real  use." 

Mentz,  a  coDsidenU)le  tonn  of  Germany,  in  the 
circle  of  the  Lower  Rhine,  and  capital  of  the  late  elec- 
torate of  the  same  name,  is  situated  on  the  Rhine  near 
its  confluence  with  the  Maine,  20  miles  north-west  of 
Worms,  15  west  of  Franefort,  and  75  east  of  Triers, 
jn  £.  Long.  8.  20.  U.  Lat.  40.  51.  This  city  claims 
a  right  to~  the  invention  of  the  art  of  printing :  (see 
History  t>f  PRrNTina).  Here  is  a  very  beautiral  quay 
along  the  river,  defelided  hy  several  wwks  well  fiHli- 
fied  with  cannm.  That  part  of  the  city  whtck  ex- 
tends  towards  the  river  is  most  populous.  The  best 
vin^rards  for  Rhenish  wine  being  in  this  neighbooP' 
hood,  Mend  has  a  flourishing  trade  in  that  commodi* 
ty  more  particularly  and  its  commerce  is  the  brisker, 
by  reason  that  all  the  merchandise  which  passes  up  and 
down  the  Rhine  stops  in  its  harbour  to  change  bottoms. 

The  northern  part  of  the  city,  in  whieh  the  arch- 
bishop resides,  is  full  of  veiy  regular  buildings.  Here 
are  three  regular  streets,  called  the  Blerchen^  which  run 
parallel  to  each  other  •froiri  the  banks  of  the  Rhine  to 
600' yards  within  the  city,  atid  are  cut  almost  regnlariy 
by  very  pretty  cross  streets.  The  archbishop's  palace 
I  has  a  mostcommandingvieit  of  these  streets,  the  Rhin^ 
and  the  Rbinegaa.  Thcrei  are  also  same  good  build* 
ings  in  the  old  part  of  the^city.  The  maritet  «f  beasts 
is  extremely  well  worth  le^g;  and  yoa  here  and 
there  meet  vrith  other  agAeabw  spots.  The  maricet 
in  the  middle  of  the  town,'  thou^  not  regular,  is  one 
of  the  prettiest  places  in  Germany.  Hk  cathedral  is 
well  worth  notice.  It  is  an  immense  laige  old  Go- 
thic building,  the  spire  ef  which  was  struck  with 
lightning  many  years  ago,  and  entirely  laid  in  ashes. 
As  it  contained  mach  wAod,  it  burned  14  hours  be- 
fore it  was  entirely  consumed.  To  prevent  these  ac- 
odents  for  the  future,  the  chapter  had  the  present 
ene  bnilt  to  the  same  height  in  stone,  an  undertaking 
which  cost  tbem  40,000  guilders  or  4000I.  It  is  a 
t>i^  (Raron  Riesbeek  observes)  that  it  is  oveiv 
ed  with  small  ornaments:  and  a  still  greater, 
that  this  wondnfnl  edifice  is  so  choked  np  wim  ibi^ 
and  honsea  as  to  be  hardly  nme  than-  hiUf  vteihle*  Aa, 
however^  houses  and  slu^  are  very  dear  in  this  part 
of  the  town,  one  cannot  be  very  angry  with  the  chap- 
ter for  choosing  rather  to  make  the  most  of  its  ground, 
than  to  show  xm  the  church  to  the  best  advantage.  The 
rent  of  a  shop  and  a  single  room  to  live  in  is  150  guil- 
ders or  15I.  per  annum  in  this  part  of  the  town. 
There  is  hardly  another  chnreh  in  Germany  of  the 
height  and  length  of  this  cathedral ;  and  the  inside  of 
it  IS  decorated  with  several  magnificent  monuments  of 
princes  and  other  great  personages.  Besides  the  ca- 
dtedral,  the  city  of  Mentz  contains  several  other 
churches  in  the  modem  style*  very  well  worth  seeing. 
St  Peter's,  and  the  Joraits  dmrch,  Aough  both  too 
nndi  iM^d  with  ornament,  are  ammw  uss  number. 
Hie  cdiurch  tbe  Augustins,  of  which  the  inhabi- 
tants of  Ment£  are  so  ^ud,  is  a  masterpieoe  of  bad 
taste }  but  that  of  Ignatius,  though  little  is  said  about 
it,  would  be  a  model  of  the  antiqoe,  if  here  likewise 
there  had  not  been  too  much  omamient  lavidied.  M^nxti 
tb«  whde,  the  palaces  of  tbe  noblesse  want  that  noble 


sim^icity  whicli  alone  eonstitntes  true  beauty  and  mag-  Meats, 
nificence.  In  another  century  the  externals  of*  tbe  city  v™- 
will  be  quite  changed.  Tbe  late  prince  built  a  great 
deal,  and  the  present  has  a  taste  for  the  same  sort  of  ex- 
pence.  The  monks  and  governors  of  hospitals  also  have 
been  forced  to  rebnild  tbeir  bouses  *,  so  that  when  a  few 
more  streets  are  made  broader  and  straigfater,  the  whole 
will  have  no  bad  appearance.  The  inhabitants,  who 
together  with  the  garrism  amount  to  30,000,  are  a  good 
kind  of  people,  and,  like  all  the  catholics  of  Germany, 
nuke  great  account  of  a  good  table.  Their  faces  are 
interesting,  and  tbey  are  not  deficient  either  in  wit  or 
activity. 

Then  are  few  cities  in  Germany  beo^  Vienna 
which  contain  so  rich  and  nuroeroos  a  nobility  as  tbis 
does  :  there  are  some  houses  here  which  have  estates  of 
100,000  guilders,  or  io,oool.  a-year.  Tbe  counts  of 
Batsenheim,  Schonfaom,  Stadion,  Ingelheim,  Elz,  Os- 
tein, and  Walderdoif,  and  the  lords  of  Dahlberg,  Brer* 
tenbach,  with  some  others,  have  incomes  of  from  30,000 
to  100,000  guilders.  Sixteen  or  eighteen  houses  have 
from  15,000  to  30,000  guilders  annual  revenue.  The 
nobility  of  this  place  are  said  to  be  some  of  the  <rfdeBt 
and  nost  untainted  in  Gmnany.  Tlwre  are  amongst 
them  many  persons  of  extraordinaiy  merit,  who  ioia 
nnconunon  knoiriedge  to  all  the  duties  of  active  life. 
Upon  the  wbi^  they  are  &r  superior  to  the  greater 
.  part  of  tbe  GennaB  nobility.  Their  education,  Ikw- 
evw,  is  still  too  stiflfl  Tbe  first  minister  of  ^e  coort 
was  refused  admittance  into  tbeir  assemblies  for  not 
being  sufficiently  noble  j  and  thej  think  tbey  degrade 
themselves  by  keeping  company  with  boui^ois. 

The  clergy  of  this  place  are  the  richest  in  Germany. 
A  canonry  wings  in  3500  Rhenish  guilders  in  a  mode- 
rate year.  The  canonry  of  tbe  provost  brings  him  in 
4^000  guilders  a-years  ;  and  each  of  the  deaneries  is 
worth  3D0O  guilders.  The  income  ef  the  diapter  al- 
together amoouts  to  300,000  guilders.  Tbougfa  it  is 
forbidden  by  tbe  canons  of  the  church  for  any  one  to 
have  more  than  a  single  prebend,  there  is  not  an  eo- 
clenastic  in  this  j^ace  who  has  not  three  «r  fenr^  so 
that  there  is  baHly  a  man  amongst  them  who  has  not 
at  least  8000  guilders  a-year.  The  last  provost,  a  count 
of  Elz,  had  {Hrebends  enough  to  procure  him  an  in- 
oome  of  75,000  guilders.  Exclusive  of  tbe  cathedral, 
there  are  several  other  choirs  in  which  the  cancmries 
bring  in  from  1200  to  1500  guilders  a-year.  To  fpve 
an  idea  of  the  riches  of  the  monasteries  of  this  [dace, 
Baron  Riesbeck  informs  us,  that  at  the  destruction  of 
the  Jesuits,  tbeir  wine,  which  was  reckoned  to  sell 
extremely  elieap,  produced  130,000  rixdoUars.  A 
little  while  ago  the  elector  abolisbed  one  Carthosian 
convent  and  two  nunnaies,  in  the  holy  cellars  of  which 
there  was  found  wine  fer  at  least  500,000  rixdidlan. 
"  Notwithstanding  this  great  wealth  (continues  our 
autbor),  there  is  not  a  more  regular  clergy  in  aH 
Germany.  There  is  no  diocese,  in  wbreb  the  i^johH 
tions  made  by  the  council  of  Trent  have  been  more 
stricdy  adhered  to  than  tbey  have  here  j  the  archbi- 
shops having  made  a  particular  point  of  it  both  at  the 
time  of  the  reformation  and  ever  since.  One  thing 
which  greatly  contributes  to  keep  up  discipline  is 
the  not  suflenng  any  priest  to  remun  in  the  country 
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Menu    who  has  not  fixed  and  stated  duties,  and  a  rerenue  an* 
II  ,     nexed  to  them.    Most  of  Ae  irregalarities  in  Bavaria, 

gnartii.^  'Austria,  and  other  coontfies,  arise  irom  abb£s  who  are 
obliged  to  mbeist  by  their  daily  indostty  and  any 
nasses  which  they  can  pick  up.  These  creatares  are 
entirely  unknown  here.  The  tbedofpcal  tenets  of  this 
court  are  also  much  purer  than  thMe  of  any  other  ec- 
cleaiastical  priuce  in  Gennany.  I  waa  jdeased  to  see  the 
KUe  m  the  bands  of  so  nuay  comaion  people,  espe- 
cidly  in  the  conntiy.  I  was  told  that  the  reading  of 
it  was  net  forbidden  in  any  part  of  the  diocese ;  only 
persons  were  enjoined  not  to  read  it  through,  without 
the  idrice  of  their  confeasors.  For  a  long  time  saper. 
stition  baa  been  honted  through  its  utmost  receaaea } 
and  though  it  ia  not  quite  posaible  to  ^t  entirely  clear 
of  pilgrimages  and  wondcr-woi^ing  images,  you  will 
meet  with  no  priest  bold  enongb  to  exercise  or  to  ^«ach 
ancb  nonsense  as  we  hear  in  the  pul^ts  of  other  Ger- 
man churches." 

Though  the  trade  of  this  place  has  been  constantly 
on  the  increase  for  these  1 8  or  20  years  paat,  yet  it  is  by 
no  means  what  it  on^t  to  he  from  the  situation  and 
other  adTantans.  The  persons  here  who  call  themselves 
nerehaots,  and  who  make  any  eoosiderable  figure,  are 
in  fiict  only  brokers.  A  few  toy<shopa,  five  or  six 
druggists,  and  four  or  five  manimctorers  of  t<dMCca, 
are  all  that  can  possibly  be  called  traders.  There 
is  not  a  banker  in  the  whcde  town ;  and  yet  tbia 
country  enjoys  the  staple  privilege,  and  commands  by 
means  of  the  Maine,  Nccker,  and  Rhine,  all  the  ex- 
ports and  imports  of  Alaatia,  the  Palatinate,  Franconia, 
and  a  part  of  Suabia  and  Hease,  as  far  as  the  Nether- 
landa.  The  port  too  is  constantly  filled  with  ships,  but 
few  of  them  contain  any  mer^andise  belonging  to  the 
iohabitaats  of  tbe  place.  The  French  took  it  by  sur- 
priae  in  October  i  it  snrrendered  to  the  kmg  of 
Pruasia  in  1793 ;  but  the  Fnench  again  got  poasMHon 
of  it  in  October  1797  ;  and  it  continued  united  to  the 
French  em|nre  till  1814,  when  it  passed  into  the  hands 
1^  tbe  allies-   It  now  fiinns  a  part  1^  Gennany. 

MENTZEL,  Christian,  bom  at  Frustenwall  in 
the  Mittel-mark,  is  celebrated  for  his  skill  in  medicine 
and  botany,  in  pursuit  of  whicb  be  travelled  through 
many  countries.  He  had  correspondents  in  the  most 
distant  parts  of  the  irorid.  He  died  A.  D.  1701  about 
the  79tb  year  of  his  age.  He  was  a  member  of  the 
academy  ac$  Curintx  de  la  Nature.    His  works  are, 

1 .  Index  nomt'tmm  plantantm,  printed  at  Berlin  in  folio, 
1696;  and  reprinted  with  ndditions  in  1715,  nnder 
tbe  title  of  Laeicon  plantarum  po^glotton  universale. 

2.  A  Chronology  of  China,  in  German,  pinted  at  Berlin 
1696,  in  4to.  The  following  manuscripts  of  his  com- 
poution  are  pftsenred  in  the  n^al  library  at  Berlin. 
I .  Sitr  PHutot're  Natmvlle  du  BrasS,  inftur  volumes  f»- 
lio.  3.  Sur  les  Flevrs  et  leg  PUmtes  th  Jt^on,  with 
coloored  plates,  two  vols  folio. 

MENUS,  in  Ancient  Geogrv^by^  ariver  of  Germany; 
now  tbe  Maine^  rising  in  Fraoconia,  and  running  from 
east  to  weat  into  the  Bhine  at  Mcntz. 

MENUTHIAS,  in  Ancient  Gcogrt^^j  an  island 
adjoining  to  the  north-east  of  tbe  promontory  Pnuam 
of  Ethio]Ma  beyond  Egypt.  Some  take  it  to  be  Mada- 
gatcoTf  or  the  island  St  Laurence.  Isaac  Vossius  will 
&ave  it  to  be  Zamu'bar  ,*  Madagascar  being  at  a  greats- 


distance  from  tbe  continent  than  the  ancients  ever  sailed  HeauUiiM 
to,  wbereas  Menutbias  was  nearer  :  yet  though  Zan.  B 
zibar  be  nearer  the  continent,  it  is  however  nearer  the  Menzikaa: 
equator  than  Ptolemy*s  Menuthias,  ^accd  ia  south  la-  ' 
titude  I  2t  deneca. 

MENYANXHES,  Marsh-trefoil,  or  Bt^leamj 
a  genus  of  jdants  belonging  to  tbe  pentandria  chus ; 
and  in  the  natoral  method  ranking'  under  tbe  ftiat  or- 
der, Premt.    See  Botaht  Indrx, 

MENZIKOFF,  Alexander,  was  origioallv  an  ap- 
prentice to  a  paatiy-cook  near  the  palace  of  Moscov  \ 
but  b;  a  fortunate  circumstance  was  drawn  from  that 
situation  in  early  life,  and  placed  in  the  household  of 
Peter  the  Great.  Having  made  hiolself  master  of  se- 
veral languages,  and  being  formed  for  war  and  for  bu- 
siness, he  first  rendered  himself  agreeable,  and  after- 
wards became  necessary  to  bis  maatnr.  He  aasisted 
Peter  in  all  bia  projects }  and  waa  rewarded  for  hia  aer- 
vices  with  the  government  of  Ingria,  the  rank  of 
prince,  and  the  title  of  mofor-genera/.  He  aignatized 
himself  in  Poland  in  1708  and  1709 }  but  in  17x3  he 
was  accused  of  embciKling  the  pablio  money,  and 
fined  in  300,000  crowna.  The  czar  remitted  th^ 
fine }  and  having  restored  him  to  favour,  ^ve  him 
the  command  of  an  army  in  the  Ukraine  in  1719, 
and  sent  him  as  bis  amba«ador  into  Poland  in  1722^ 
Constantly  employed  about  tbe  means  of  preserving 
his  influence  after  the  death  of  his  master,  who  was 
then  evidently  on  tbe  decline,  Menzikoff  discovered 
the  person  to  whom  the  czar  intended  to  leave  the 
succession.  The  emperor  was  highly  ofended,  and 
bis  penetration  cost  him  the  principality  of  Plescoff. 
Under  tbe  cxarina  Catherine,  however,  be  was  higher 
in  favour  than  ever}  because,  on  the  death  of  the 
czar  in  1725,  he  was  aotive  in  hrii^png  difiitrent  par* 
ties  in  Buaaia  to  agree  to  her  snccessicni.  This  jnn- 
cess  was  not  ungralefvd.  In  appointing  ber  aoo-in- 
law  Peter  II.  to  be  her  sncoesiDr,  she  commanded  him 
to  marrj  tbe  dau^ter.  of  BCeo&ikoli^  and  gave  tbe 
czar*s  sister  to  his  son.  Hw  parties  woe  nctaallr  be- 
trothed ;  and  Menzikoff  was  made  dnke  of  Cozel  and 
grand  steward  to  tbe  czar.  But  tbia  aummit  of  ^eleva- 
tion  was  the  prelude  to  his  bll.  Tbe  Do(gonmkit, 
favourites  of  tbe  cur,  had  influence  enou^  to  pro- 
cure his  banishment,  together  with  that  of  bis  family, 
to  one  of  hia  own  estates  at  tbe  diatanee  of  Z50  leagues 
from  Mwcom.  He  had  the  imprudence  to  leave  the 
capital  with  the  qdendor  and  magnificence  of  n  so- 
vemor  going  to  take  posaession  of  bia  province.  Hia 
enemies  took  advantage  of  this  ctroumstaace  to  ii^ 
flame  tbe  indignation  of  tbe  czar.  At  some  diatanee 
firom  Moscow  he  waa  overtaken  by  a  detachment  of 
soldiers.  The  officer  who  commanded  them  made  Um 
alight  fmn  his  chariot,  which  he  sent  back  to  Moa- 
cow }  and  placed  him  and  his  whole  fiunil^  in  covered 
waggons,  to  be  conducted  into  Siberia,  in  tbe  habit 
of  peasants.  When  be  arrived  at  tbe  fdace  of  his  des- 
tination, be  was  presented  with  cowa  and  sheep  big 
witJi  young,  and  poultry,  without  knowing  {rotn 
whom  be  received  tbe  favour.  His  bouse  was  a  atmple 
cottage }  and  his  employment  was  to  cultivate  tbe 
ground,  or  to  superintend  ita  cultivation.  New  cansea 
of  sorrow  were  added  to  tbe  severities  of  exile.  Hi« 
-wife  died  in  thejonmey;  he  bad  the  misfoctnne  to  lose 
3  X  a  004 
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Site  6Mii8  diughtera  by  tMv  Bimr11)i«>r>  ittui  ha  other 
two  obildKB  vert  seized  with  the  same  ilisf  aso,  bat  re- 
toverei.  He  snnk  noder  his  misfortnoeB,  Novem- 
ber 2. 1729  i  and  was  buried  beside  his  daughter,  la  a 
little  chapel  which  be  had  built.  His  misfortaoes  bad 
fna^ted  bidt  with  sentiments  of  devotion,  which,  amid 
tbesplendoi'of  bis -fintner  situation,  be  bad  alti^tber 
neglected.  His  two  surviving  clnldren  enjoyed  greater 
iiber^r  the  death  of  their  father,    'ilie  officer 

permitted  them  to  attend  public  warship  40  Snndays  by 
turns.  One  day  when  bis  daoghter  was  returning  from 
Ae  village,  she  heard  herself  accosted  by  a  peasant 
from  the  window  of  a  cottage,  and,  to  her  great  snr- 
prise,  recognised  in  this  peasant  the  persecntor  of  her 
family,  Dolgorouki  j  who,  in  his  turn,  bad  £slkn  a 
sacrifice  to  the  intrigues  of  the  court.  She  communica- 
ted this  intelligence  to. ber  brother,  who  cotdd  not  be- 
hold, without  emotion,  this  new  instance  of  the  vanity 
and  instability  of  bonoim  and  power.  Young  Mcnzi- 
koS  and  bis  sister  were  soon  atur  recalled  to  Moscow 
by  tlie  cziifina  Ann  ;  and  left  Dolgm-oukI  in  possession 
of  their  liotfage.  He  was  made  captain  of  the  gaards* 
and  received  the  fitth  part  of  his  father's  possessioM. 
His  sfster  wak  appoint^  natd  of  honour  to  the  empest, 
■Ad  afterwards  married  to  grant  advantage. 

MENZINI,  BurxDicr,  a  eelebmted  Italian  poet, 
torn  at  Florence,  wiu  pqbfeiaw  of  oleqwnce  at  the  ctd- 
)eg«  BeNa  Sa^enu  atHoMe,  where  be  died  in  1704. 
He  wrote,  1.  Tlie  art  of  poetry.  3.  Satires,  clegica, 
Ikymns,  and  the  LanicnUtions  of  Jeremiab.  3.  Aca- 
derHia  TuKukma^  a  woric  in  verse  and  pvoic,  wU^ 
passes  for  his  masterpiece. 

M£OTIS,  or  Falus  Meotis,  a  sea  of  Turkey, 
irhich  divides  Europe  from  Asia;  extending  from 
Crim  Ttrtaiy  to  th»  moudi  ef  the  river  Dtn  or  T** 


MEPHITIC,  a  name  expreming  any  kind  of  noKi* 
•in  vapoor  j  hat  generally  ap^ied  to  that  specicB  of 
tapoor  called ^Smrf  a'r.  See  CarBokic  Acid,  Chemi- 

MEPHITIS  »iunni,  a  temple  ereeted  to  the  god- 
dess Mephitis,  near  Lnens  Amsancti ;  wlio  was  mn^ 
shipped  also  at  Cremona.  Fmmtivety,  Me^Utis  de> 
Bttca  a  noisome  or  pesCikntiarexltaktion,  (Virg^). 

MEQUINEZ,  «r  Miwinez,  the  northern  capital 
«f  the  Morocco  empire,  stands  at  the  extremity  of  the 
province  of  Beni  Hassen,  80  leagues  north  frcnn  the 
vtty  of  Morocco  (which  is  the  southern  imperial  city), 
and  20  to  the  east  of  Sallee  and  the  ocean.  Maknassa, 
ks  founder,  boilt  it  first  at  the  bottom  of  a  valley  \  bat 
Muley  IsoMMd  extraded  it  considerably  over  the  plain 
that  lies  Ite  Ae  west  of  the  valley.  It  is  surrounded 
wilb  weU'cnltivated  fields  and  hills,  adorned  widi  gar- 
-^ns  and  olive  jlantatiens,  and  abundantly  watered  with 
fivntets.  Accordingty,  fruits  and  kitchen  stn6  thrive 
Wre  exceeduf^,  and  even  the  superior  arbanity  of  the 
inhabitants  MUMnnces  the  tcaperaiture  of  the  climate. 

winter  indeeA  is  very  incoDvesienl,  on  acooont  of 
4w  dirtineie  of  the  town,  the  streets  betng  paved, 
and  tba       hring  sKmy. 

Me^uiaez  is  surrounded  with  walls ;  the  palace  itself 
is  foftiied  with  two  bastions,  on  which  formerly  some 
ennll  guns  were  mounted:  Mulcy  Ismael,'  and  Muley 
Ahdallah,  often  in  this  city  resisted  the  efiifts  of-  die 
■teht^  the  ni^Tf^  taemm  of  their  tyranny.  To  ^ 
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west  ate  seen  seme  walb  of  cirendivaUattdD,  etx  foet  in  Mc^Usas 
height,  which  wen  ptefaably  mere  intrenchments  for  H 
the  i«lantry ;  the  attacks  of  the  Brebes  being  only  MeitaWi 
sodden  and  momentary  inroads,  whidi  did  not  retire  ' 
a  long  defence.    There  is  at  Mequinez,  as  weH  as  at 
Morocco,  a  walled  and  guarded  sobuib  for  the  Jews. 
Hie  houses  arte  neater  here  than  at  Morocco.  The 
Jews  bete  axe  mere  numerous ;  mid  they  can  turn  their 
induatry  to  greater  accovat,  because  toe  Moors  in  this 
city  are  nsore  pdisbed,  and  (being  nearer  to  Eorne) 
more  viuted,  than  thoae  in  tlie  soathen  parts.  Near 
the  Jewry,  there  is  soMthcar  enclosed  and  separate  quar- 
ter, called  the  J^tgro  town.  It  was  built  by  Muley  Is- 
niael,  for  the  acconmiodatioa  of  those  black  families 
which  composed  his  soldiery,    litis  town  is  now  unin* 
habited,  as  are  all  those  destined  for  the  same  osc 
throu^  the  rest  of  the  empire. 

At  the  south-east  extremity  of  the  city  stands  the 
palace  of  the  emperor,  which  was  built  by  Muley  Is- 
mael.  The  space  occupied  by  this  palace  is  very 
great }  it  includes  se\'eral  gardens,  elegantly  disposed, 
and  welt  watered.  There  is  a  hrge  garden  in  the 
centre,  snrroanded  by  a  vast  and  pretty  regular  gal- 
lery resting  on  columns,  wbidi  coaunnmcatea  with 
the  apartments.  Tliose  the  women  are  very  ^aei- 
008^  and  have  a  comnmnicatiRHi  with  a  large  chaosber 
which  lodiB  into  the  garden.  As  yon  pass  from  one 
apartment  te  another,  you  find  at  intervals  regobu'  eonrta 
paved  with  square  pieces  of  Uack  and  white  marble ;  in 
the  middle  of  these  courts  is  a  marble  basin,  from  the 
centre  of  which  rises  a  d*eatt^  and  the  water  fidla 
down  into  this  basin.  These  fountains  are  numerons  in  . 
the  palace ;  they  arc  usefal  fw  doroestie  ptaposes,  and 
they  serve  for  the  ablutions,  which  the  scruples  of  the 
Mahometans  have  exceedingly  multiplied,  llie  palacca 
of  the  Moorish  kings  are  large,  because  they  are  con»- 
posed  only  of  one  range  of  apartments }  these  are  long 
and  narrow,  frvm  18  to  to  feet  high  }  tfacy  have  few 
emamenis,  and  receive  the  light  by  two  large  folding 
doors,  which  are  iqpcned  more  or  leas  as  occasiw  re- 
quires. The  rooou  are  always  lighted  from  a  square 
court  in  the  centre,  which  la  geaemlly  cneewpaiseA 
with  a'«o)oanade. 

The  Moors  here  are  more  cenrteons  than  those  in 
the  southern  parts  ;  tbey  are  civil  to  strangers,  and  in- 
vite tbem  into  their  gardens,  which  are  very  neat. 
The  women  in  this  part  of  the  empire  are  bemitiful  \ 
they  have  a  folr  complexion,  with  fine  black  eyes,  and  ; 
white  teeth.  I  bave  sometimca  seen  them  taking  the 
air  on  the  terraces ;  they  do  not  bide  themadves  from 
Europeans,  bat  retire  very  quickly  en  the  appearance 
of  a  Men-, 

M£BA-Z)K-ASTA,  formerly  a  large  tewn  of  Anda>< 
lusia,  seated  on  the  river  Guadaleta,.  between  Arcoi 
and  Xeres  de  la  Frontera }  bat  now  only  a  large  bes^i  - 
of  ruins.  Here  the  Arabe  conquered  Rodesiek  the  last  • 
kina  ef  the  Goths,  and  by  that  nctory  faocaiae  masters., 
of  Spain  in  713. 

MERCATOR,  Gruaxd,  one  of  the  most  eels- 
hrated  ^grapbers  of  his  time,  was  bom  at  ^»e- 
mpnde  m  1513.  He  applied  Innuelf  with  sncb  in- 
dustry to- ge<q^phy  ud  mathematics,  that  he  is  said 
to  have  freqwently  forgot  t«  eatjutd  drink.  Hie  em> 
peror  Charles  V.  hada  particidar  e^ecm  for  Jnm,  and 
the  dokc  «f  Jnlien  made  him  his  cosmograplier.  He 
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rc.«jr  composed  ft  cKroBolog^,  som^  geopnyhkal  tables,  aa 
"       atlas,  &c.  engraviog  and  et^ounag  the  maps  bim* 
self.    He  died  in  1594.    His  soethod  of  laying  dowa 
charts  U  still  used,  and  bean  the  same  of  Alercator^t 
chartt. 

Meacator,  Nickoia-iy  an  enuMnt  mathematiciaa  m 
the  1 7th  century,  was  burn  at  HoUteio  in  Oennaark  ^ 
and  came  to  Englaad  about  the  time  of  the  restetation,. 
where  he  lived  puMj  years.  He  was  fellow  of  the 
Boyd  Society  j  and  endeavoured  to  redace  astrology  to 
ratioiial  principlea,  as  appeared  from  a  MS.  of  bis  ia 
tbe  poasesaioo  tiS  WiUiaM  Joaes,  £s^.  He  publiibed  se- 
veral worksf  pMticularlj  Comogr^hia,  Ho  gave  tiie 
^nadnUne  of  the  liyperbola  1^  aa  infinite  seriea  ^ 
which  was  the  first  appearanoe  in  the  learned  world  o£ 
a  series  of  this  s<»'t  drawn  from  the  particular  nature  of 
ibc  curve,  and  that  in  a  manner  very  new  aod  ab- 
stracted. 

AfsacjTOii't  Sai/ingf  that  performed  by  Mercator^s 
chart.   See  Navigatiok. 

MERCATORUM  fxstum,  was  a  festival  kept  by 
the  Roman  merdiaBt»  on  the  15th  of  May,  in  ho- 
nour  of  Mercury,  who  presided  ov«r  merchandise.  X 
sew  was  sacrificed  «  the  occasion,  and  the  people 
present  sprinkled  flwnucWes  with  water  fetdied  imttk 
the  fimntain  eaUed  aqm»  Mcrcuriii  the  whole  conclud- 
ing with  pniya*  to  the  god  for  the  ]ff«ftperi^  of 
trade. 

MERCHANT,  a  perse*  who  buys  and  sells  com- 
modides  in  gross,  or  deals  in  exchanges ;  or  that  traf- 
fics in  the  way  of  commerce,  either  by  importation  or 
«xportation.  Formerly  every  one  who  was  a  buyer  or 
seller  in  the  retail  way  was  called  a  mercAatit,  as  they 
still  are  both  in  France  and  Holland }  but  here  shop- 
kieepen,  or  those  who  aUtnd  iairs  or  mariuts^  have 
lost  that  q^peUatton. 

Previons  t»  a  penson^s  eagaginff  in  a  general  tiade, 
and  becoming  an  universal  dealer,  he  ooght  to  treasnre 
ap  sack  a  fuud  of  usefiil  knowledge  as  will  enable  him- 
to  carry  it  on  with  ease  to  himself,  and  without  risk- 
ing such  losses  as  great  Ul-cMcerted .  undertaking* 
would  natnmlly  expMO  hin»  to.  A  mercliant  should. 
therefovB  be  aoqnawted  with  the  foUowing  parts  oC 
commercial  learning :  1.  He  should  write  properly  and 
cmectly.  2.  Understand  a3i  the  rubs  of  arithmetic 
-that  have  any  relation  to  coouneroe.'-  3.  Know  bow 
to  keep  books  of  double  and  single  entry,  aa  journals, 
aleger,  &c  4.  fie  expert  in  tfae  forms  of  invoices^ 
accounts  of  sales,  policies  of  insurances,  charter-par- 
ties, bills  of  lading,  and  bills  of  .  exchange.  5.  Know 
the  agreement  he^ree»  the  money,  weigbu,  and  mea- 
•ores  of  all  parts.  6.  If  be  deal  in  silk,  wooUen, 
Unen,  w  hair  maanfacturcs,  he  ought  to  know  the 
places  where  these  diflerent  sevts  of  merchandises  are 
roaDtt&ctniedtin  what  maimer  they  an  made,  what  are 
the  mnterialt  of  wUch  dwy  are  coa^oscd,  and  from. . 
nA/enee  Utey  -oome,  the  propsrtions  of  Uwse  materials 
bcfflte  werhmg  up,  and  ibc  places  in  iriucb  they  are, 
sent  after  their  fiUirioaiion.  7.  He  ought  to  know  the 
lengths  and:  hreadtha  whioh  silk,  woollen,  or  hair  stuffs, 
linen,  cottona,  fustians,  &c.  ought  to  have  according 
to  the  sevesat  staCnles  and  regulations  of  the  places 
where  they  are  nanufactuFed,  with  tbeir  diflferent  prices, 
aecwdittg  to  the  tiMS  and  aeaaaas ;  and  if  he  can  add 
t*  his  WowMe^  th£.  di^MiU  dyn  and-  ingredipnt* 


lAidi  fiNn  the  various  colours,  it  will  not  be  ustlecs.  steehut  < 
8.  If  ha-coofines  his  trade  to  that  of  oils^  wines,  fitc'"'— tr^^- 
he  ought  to  inform  himself  particularly  ai  the  appear-- 
ances  of  the  succeeding  cro^,  in  order  to  regulate  his  . 
disposiag  of  what  he  has  on  hand  ;  aod  to-  learn  as  ex- 
actly as  he  can  what  they  bave  produced  wfaen  got  in,, 
for  his  direction  in  making  the  necessary  porcfaases  and'  ~ 
^nS^Concuts.    9.  He  ought  to  be  acquainted  with  the . 
sorts  of  merchandise  found  more  in  one  oooatry  than-  '- 
another,  those  ivhich  are  scarce,  their  different  sjiecies  - 
and  qualities^  and  the  propercst  method  for  hnngkis- 
themto  a  good  market  either  by  land  or  sea.    10.  le  - 
know  wbi»  are  the  mnchandises  permitted  w  jnHa- 
bited,  as  well  on  entering  as  going  out  of  the  khig- 
doms  or  states  where  tbey  are  made.    ii.  To  be  uc- 
quaiotcd  with  the  price  of  exchange,  according  to  the 
course  of  diffiTent  places,  aod  what  is  the  cause  of  its 
rinc  and  falU    1 2.  To  kooir  the  customs  duo  on  im- 
portation or  exportation  of  merchandises,  according  to  ^ 
the  usage,  the  tariffs,  and  regulations  of  the  places  to 
which  be  trades.    33.  To  know  the  best  manner  o£  ' 
folding  up,  embaling,  or  tunning,  the  merchandises  for 
their  pi-enervation.    14.  To  luiderstand  the  price  and 
condition  of  freightmg  and  insuring  ships  and  mm- 
chandise.    15,  To  be  acquainted  with  the  geodaeia  -. 
and  value  of  all  necessaries  for  the  coastruction  and  re- 
pairs of  shifting,  tha  different  manner  of  their  build- 
ii^$  what  the  wood,  the  asasts,  cordage,  cannons, 
sails,  and  all  requisites,  may  cost;   16.  To  know  the 
wages  commonly  given  to  the  captain,. i^&eers,  and 
sailors,  and  the  manner   of  engaging  with  them. 
17.  He  ought  to  understaod  the  foreigu  languages,  or  - 
at  least  aa  many  of  them  as  be  can  attain  to  j  these 
may  be  reduced  to  four,  vi^  the  Spanish,  which  is 
us^  not  only  in  Spain  but  on  the  coast  of  Africa, 
from  the  Canaries  to  the  Cape  of  Good  Hope :  the 
Italian,  which  is  oederstood  on  all  the  coasts  of  the 
Mediterranean,  and  in  many  parts  of  tlie  Xicvuit :  the 
German,  which  is  understood  in  almost  all  the  northern 
countries }  and  tfae  French,  which  is  new  bcc(»Be  al- 
most nniveraally  current.     18.  He  ought  to  be  ao 
quainted  with  the  coBsntar  jurisdiction,  with  the  laws,  . 
customs,  and  uiages  of  the  .  different  countries  he  does  . 
or  niay^  trade  to )  and.  In  general  all  the  ordinances  . 
and  regnlationa  both  at  borne  and  abroad  that  bave 
any  relation  to  commerce.    19.  Though  it  is  not  ne- 
cessary fw  a  merchant  to  be  very  learned,  it  is  proper  - 
that  bo  should  know  stmiethiog  of  history,  particularly 
that  of  his  own  country  ;  geography,  hydro^pb;^,  or 
the  science  of  navigation  ^  and  that  he  be  acquainted  , 
with  the  discoveries  of  the  couotries  in  which  trade  is 
established,  in  what  manner  it  is  settled,  <^  the  compa- 
nies formed  tc  soj^rt  those  cstabHsbments,  and  pf  tho  - 
colonies  tbey  have  sent  ouL , 

All  these  bruchea  of  knowlndge  aK  of  grul  aa*. 
vicn  to  a  merchant  who  carries  on  an  cxlcnftTe  taat' 
mcrce  $  but  if  hi*  tnde  and  his  vibimafo  mote  Iiniiled«  „ 
his  learning  and  klundedge  may  be  so  too  >  but  a 
material  requisite  for  fbrnung  a  merchant  Is,  bis  havinff 
on  all  occasions  a  strict  regard  to  truth,  and  hit  ayoif 
lag  fraud  and  deceit  as  corro^ng  cankti^  that  nnst 
inevitably  destroy  bis  reputation  and  fortnoe. 

Trade  is  a  thing  of  so  universal  a  nature,  tbat  it  is 
impassible  for  the  Iws  of  Britain,  or  of  a^  other  na^ 
tion,  to  detentiqf  ^  the  affairs  nlatiDgt^ii;  thm- 
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Moehmt  fore  sll  luUon^  as  well  as  Great  BrKaioi  sliov  a  parti-  ^tmuiioiis. 
cular  regard  to  the  Uw-merchaDt)  wbicb  is  a  law  made 
I  br  the  flHTchants  aaxmg  theouelvefl :  however,  iner* 
iCIuuits  and  other  strangm  are  subject  to  the  laws  of  the 
coontiy  in  which  thej  reside.  Foreign  merdiants  are 
to  sell  their  merchandise  at  the  port  where  they  land, 
in  gross,  and  not  by  retail :  and  they  are  allowed  to  be 
paid  in  gold  or  silver  bullion,  in  foreign  coin  or  jewels, 
^ich  may  be  exported.  If  a  difference  arises  between 
the  king  and  any  foreign  state,  the  merchants  of  that 
Aate  are  aHowed  six  months  time  to  sell  their  effects 
and  leave  the  kingdom  }  during  which  timo  they  are 
to  remain  free  and  nnmolested  in  their  persons  and 
'^goods.  See  'the  'articles  CdHHERCE  and  Mercantile 
LAr. 

MERCHET  (MeRCtiETun)i  a  fine  br  compositiob 
^id  by  inferior  tenants  to  the  lord,  for  liberty  to  dis- 
pose of  their  daagfaters  in-  marriage.  No  baron,  or  lAi* 
Ktary  tenant,  eoold  niarry  his  sole  daughter  and  heir, 
without  Huch  leave  purchased  from  the  king  pro  mari- 
tahda  Jilia.  And  many  of  our  servtte  tenants  could  nei- 
ther send  their  sons  to  school,  nor  give  their  daughters 
in  marriage,  'without  express  leave  fVdm  the  superior 
lord.  See  Kenneths  Glossary  in  Maritagiutn.  See  also 
MaxCHET,  under  which  word  it  is  stated,  and  very  ge- 
nerally uttderstood,  that  this  Was  a  Tight  claimed  by  the 
lord  of  the  manor  in  the  time  of  the  feudal  system  of 
passinff  the  first  night  mfter  lAfrriage  with  his  female  vU- 
lain.  Aca>tding  to  Mr  Astle,  the  mercheta  was  a  com- 
pact betweed  the  lord  and  hirvassal  for  the  redemption 
of  an  offence  committed  by  'the'vassal^s  unmarried 
dangfater ;  and  also  a  fine  |^d  by  a  sokeman  or  a  vil- 
llun  to  his  lord  for  permission  to  marry  his  dMighter  to  a 
ftec  man }  and  in  cases  lAifre^e  vassal  gave  «way  his 
daughter  without  having  obtained  this  license,  he  sab^ 
'  jected  himself  to  a  heavier  fine. 

MERCIA;  the  name'of  one  of  the  seven  kingdoms 
fbuuded  in  En^and  by  the  Saxons.  Though  the  latest 
fbrmed,  it  was  the  largest  df  them  all,  and  grew  by  de- 
grees to  be  by  fkr  the  most  poweH'ul,  On  the  noi^  it 
'  was  boutitfed  by  the  Humher  and  the  Mersey,  which  se^ 
'  parated  it  from  the  kingdom  of  Nortlraroberland  ;  on 
the  east  by  the  sea,  and  the  tei'ritories  of  the  East 
Angles  and  Saxons ;  on  the  sotith  fay  the  river  Thames ; 
rind  on  the  west  by  the  rivers  Severn  and  Dee.  It 
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He  WIS  at  lengA'  slain,  with  most  of  the 
princes  of  his  femily,  and  a  nraltitude  of  his  subjects,^ 
in  a  battle  fouf^t  not  &r  irom  Leeds,  by  O^wy  king 
of  Ncrthnmberiand,  This  battle,  which  -the  Sutn 
chronicle  tells  us  was  fought  at  Winwidfield»  A.  D. 
655,  made  a  great  change  4n  the  8ax<Hi  aflhin,  iriiich 
the  unbridled  fury  «f  Fenda  had  thrown  into  great 
confusion.  He  had  the  year  before  killed  Anna  king 
of  the  East  An^es  in  battle,  whose  brother  Ethef- 
red  notwilhstanding  took  part  with  Fenda.  On  the 
other  band,  Feiida,  the  eldest  ffbn  of  Fenda,  to  whom 
his  &ther  had  givo)  the  ancieat  kingdom  of  the  Mid 
Angles,  had  two  years  before  married  the  natural 
daughter  of  King  'OsWy,  and  had  been  baptized  at 
bis  couR*  At  that  time  it  sfaonld  seem  t^t  Oswy 
and  Fenda  were  upon  good  teems ;  bat  after  the  lat- 
ter had  conquered  the  East  Angleg,  he  resolved  to 
tnm  his  arms  agunst  the  kingdom  of  Northumhnlan^ 
Oswy  by  no  means  had  provdced  this  mptnre  j  on  the 
contrary,  Bede  tells  us  that  he  offered  large  sums  of 
tooney,  and  jewels  of  great  value,  to  purchase  peace  : 
these  offers  being  rejected,  be  was  redoeed  to  the  ne- 
cessity of  deciding  the  quHiel  by  tho  sword.  The 
river  near  which  the  battle  was  fimght  oveiAowing, 
there  were  more  drowned  than  killed.  Amongst  these, 
as  the  Saxon  chronicle  says,  there  were  Airty  princes 
of  the  royal  line,  some  of  whom  bore  the  title  of 
kings;  and  also  Etfaelred  king  of  the  East  Angles, 
who  fou^t  on  the  side  of  Fenda  against  his  fiunify  and 
country. 

His  son  Fenda,  who  married  the  daughter  of  that 
Conqueror  became  a  Christian,  and  was  not  long  after 
rodldered,  as  is  said,  by  the  malice  of  bis  mother.  Hia 
brother  Wolfher  becmning  king  of  Mercia,  embraced 
in  process  of  time  the  faith  of  ihe  gospel,  and  proved 
a  very  victorious  and  potent  monarch }  and  is,  with  no 
fewer  than  seven  of  his  immediate  successors,  commonly 
styled  king  of  the  Anglo- Siocont^  though  none  of  tbem 
are  owned  in  that  quality  by  the  Saxon  chronicle.  But 
though  possibly  none  jof  tbefti  might  enjoy  this  bin 
noiv,  they  Were  undoubtedly  ver^  puissant  princes, 
maintaining  great  wars,  and  obtaining  many  advan- 
tages over  th«  sovereigns  of  other  Saxon  states,  and 
especially  the  East  Angles,  whom  they  reduced.  The 
ttteot  of  the  Mercian  territories  was  so  ample  as  to 
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comprehended  well  ntgh  xy  of  our  modem  coontieS)  admit,  and  so  situated  as  to  require,  the  constituting 
being  equal  in  size  to  the  province  of  Lan^roedoc  in  subordinate  mlers  in  several  provinces ;  to  whom,  espe- 
K]-ance  -,  very  little,  if  at  alt,  less  than  the  kingdom  of    eially  if  they  were  of  the  royal  line,  they  gave  the  title 


ArragoQ  in  Spain }  and  supcirior  in  sike  to  that  of  Bo- 
hemia in  Germany. 

-  Fenda  is  regarded  as  its  first  monarch ;  and  the 
kingdom  is  thought  to  derive  its  name  from  the  Saxon 
Aord  merCf  which  signifies  **  a  March,  bound,  or  li- 
mit," because  the  other  kingdoms  bordered  uptm  it 
on  every  side ;  and  not  from  the  river  Mersey,  as  some 
would  persuade  us.  Fenda  assumed  the  regal  title 
A.  p.  626,  and  was  of  the  age  of  50  at  the  time  of 
his  accession}  after  which  he  reigned  near  thtr^  yean. 
He  was  of  a  most  furious  and  ttnhulent  temper,  break- 
ing at  different  times  with  almost  all  his  neighbours, 
calling  in  the  Britons  to  his  assistance,  and  shedding 
more  Saxon  blood  thah  had  been  hitherto  spilled  in 
rill  their  intestine  quarrels.  He  killed  two  kings  of 
Northumberiand,  three  of  the  East  Angles,  and  com- 
pelled Keawall  kmg  of  the  West  Saxons  to  quit  his 
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of  kings  ;  which  occasions  some  confusion  in  their  hi»- 
tory.  Besides  the  establishing  episcopal  sees  and  con- 
vents, the  Saxon  monarchs  took  other  methods  fve 
improving  and  adorning  tbeir  dominions  }  and  as  Mer- 
cia was  the  largest,  so  theee  methods  were  most  con- 
Bpicnons  therein,  Coventry*  being  sitnated  in  the 
centre,  was  usually,  hot  not  always,  the  royal  jresi- 
dence.  Fenda,  who  was  ^most  continually  in  a  state 
war,  lived  as  his  military  operations  -directed,  in 
some  great  town  on  the  frontiers.  Wolfher  hoilt  a 
castle  or  fortified  palace  for  his  own  residence,  which 
bore  his  name.— kept  his  eoort  at  Sutton  Walls 
near  Hereford. 

In  each  of  the  provinces  there  resided  a  chief  maoi- 
strate }  and  if  he  was  of  the  loyal  blood,  had  usuuly 
the  title  of  king,  Fenda,  at  the  time  he  married  Os. 
wy*s  danehter,  had  the  title  ef  kmg  ^  Lncetter.—^ 

^  EtboUed 
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EtfcelKil  made  bis  brother  Meroitald  king  of  Here- 
ford 'f  wbo,  djing  witbout  issue,  be^ueatbea  it  to  hii 
youDger.  brotbcr  Mercelm.  The  like  hoDOurs  were 
sometimes  conferred  upoa  the  princesses }  uid  hence, 
jn  Mcrcia  especially,  we  occasionaliy  read  of  vicf- 
qucens.  By  these  means  the  laws  were  better  executed, 
the  obedience  of  the  subjects  more  effectually  secured, 
and  the  splendour  of  these  residences  constantly  kept  op 
and  augmented. 

At  length  the  crown  devolving  sometimes  on  mi- 
nors and  sometimes  on  weak  princes,  intestine  fac- 
tions also  prevailing,  the  force  of  tbis  hitberto  mighty 
kingdom  began  sensibly  to  decline.  Tbis  &!ling  out 
in  the  days  of  Egbert,  the  most  prudent  as  well  as 
tbc  most  potent  monarch  o^  the  West  Saxons,  he 
took  advanUge  of  these  circumstances}  and  havbg 
encoun^ed  the  East  Angles  to  nuke  an  attempt  for 
the  recovery  of  their  independence,  be,  in  a  conjonc- 
turc  ever^  way  favourable  to  lus  design,  broke  with 
the  Mercians,  and  afiter  a  short  war  obliged  them  to 
submiL  Bot  this  was  not  an  absolute  conquest,  the 
kings  of  Mercia  being  allowed  by  him  and  his  sue* 
cessors  to  retain  their  titles  and  dominions,  till  the 
invasion  of  tbe  Danes  put  an  end  to  their  rule,  when 
this  kingdom  had  subsisted  above  250  years;  and 
when  the  Danes  were  afterwards  expelled  by  tbe  West 
Saxons,  it  sunk  Into  a  province,  or  rather  was  divided 
into  many. 

AIERCURIAL,  something  consisting  of^  or  relating 

to,  mercury. 

MERClJRIAIilS,  Decs  Mercury^  a  genus  of 
plants  beloDgiog  to  tbe  dioccia  class  \  and  in  the  nati^ 
ral  method  raMting  under  the  38tlt  order,  Trtcoccmm 
Sec  Bot  ANT  7ndlf.r. 

MEKCURIFICATION,  in  meUlIurgic  chemistry, 
the  obtaining  tbe  mercury  from  metallic  minerals  ia 
its  fluid  form.  See  Chehistrt  and  Mineraloot 
Index. 

MERCURY,  or  QuicKsiLvza.   See  Chehistrt 
and  MiKERALOGY  Index. 
Mercury,  in  the  heatlien  mythology.   See  Her^ 

MES. 

Most  of  the  actions  and  inventions  of  the  Egyptian 
Mercury  have  likewise  been  ascribed  to  tbe  Greciaoi 
Irho  was  said  to  be  the  son  of  Jnpiter  and  Mala,  t)ie 
daughter  of  Atlas.  No  one  of  all  tbe  beatbea  divini* 
ties  bad  so  many  functiws  allotted  to  him  as  this  god : 
be  bad  constant  employment  both  day  and  night,  ha- 
ving been  tbe  common  minister  and  messenger  of  tbe 
wh«^  Pantheon;  particularly  of  bis  father  Jupiter, 
whom  he  served  with  indefatigable  labour,  and  somo- 
times,  indeed,  in  a  capacity  of  no  very  honourable 
kind.  Lacian  is  very  pleasant  upon  the  multitude  of 
bis  avocations ;  and  according  to  tbe  confession  of  tbc 
emperor  Julian,  Mercury  was  no  hero,  but  rather  one 
who  inspired  mankind  with  wit,  learning,  uid  the  or- 
namental arts  of  life,  than  with  coura^  The  pioos 
emperw,  however,  omiO  some  of  his  attnbvtes  y  for  tbis 
god  was  not  only  the  patnm  of  trade,  hot  also  of  theft 
and  fraud. 

An^hioD  is  said,  by  Paosanias,  to  have  been  tbe  first 
that  erected  an  altar  to  this  god  ;  who,  in  xctDm,  in- 
vested him  with  such  extraordinary  powers  of  music 
(and  masonry),  as  to  enable  him  to  fortiiy  the  city  of 
Thebes  in  BcH^  by  tbe  mere  sound  itf  hu  lyte.. 
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Horace  gives  ns  the  best  part  of  his  cbaracttr: 

Thou  god  of  wit,  from  Atlas  sprung. 
Who  by  persuasive  pow^r  of  touguc. 
And  graceful  exercise,  refinM 
Tbe  savage  race  of  human  kind. 
Hail !  winged  messenger  of  Jove, 
And  all  th*  immortal  powers  above. 
Sweet  parent  of  the  bending  lyre, 
Tby  praise  shall  all  its  sounds  ins|Hre. 

Artful  and  cnnning  to  conceal 
Whate'er  in  sportive  theft  ymx  steal, 
VDatn  from  tbe  gold  wbo  gilds  the  poir, 
£*en  yet  a  boy,  bis  herds  you  stole ; 
With  angry  voice  tbe  threatening  power 
Bade  thee  tby  fraudfnl  prey  restore ; 
Rut  of  bis  quiver  too  beguiPd, 
Pleas'd  with  the  theft,  Apollo  smilM. 

Yon  were  tbe  wealthy  Priam's  guide. 
When  safe  &om  Agamemnon's  pride. 
Through  hostile  camps,  which  round  bim  spread 
Their  watchful  fires,  bis  way  be  sped. 
Unspotted  spirits  you  consign 
To  blissfol  seats  and  joys  divine  ; 
And,  powVfbl,  with  thy  golden  wand, 
Tlie  light,  nnbodted  crowd  command } 
Thus  gratefiol  does  thy  office  ^ve 
To  gods  below,  and  gods  above.  Francis. 

This  ode  contains  tbe  substance  of  a  very  long  bynn 
to  Mercury,  attributed  to  I^Mner.  Almost  all  the  an- 
cient poets  relate  tbe  manner  in  which. tbe  Grecian 
Mercury  discovered,  the  lyre  -y  and.  tell  us  Aat  it  was 
an  instnuneiit  with  seven  strinp  ;  a  circumstance  which 
makes  it  casontially  diffemt  from  that  said  to  have 
been  invented  by  the  Egyptian  Mercury,  which  had 
bot  three.  However,  there  have  been  many  claimants 
besides  Mercury  to  .the  seveorStringed  lyxe.  Sea 
Lyre. 

His  most  magnificent  temple  was  00  Mount  Cylene, 
m  Arcadia.  He  is  described  by  the  poets  as  a  fair 
beardleBs  youth,  with  flaxen  bair,  lively  bine  eyes,  and 
a  smiling  conutenance.  He  has  wings  fixed  to  his  cap 
and  sucUs,  and  holds  the  cadnceos  (or  staff  sutround- 
•d  iritb  serpents,  with  two  wings  on  tbe  top),  in  his 
hand  \  and  is  frequently  represented  with  a  |Hirse,  to 
dbow  that  be  was  tbe  god  of  gain.  Tbe  anuBals  sa- 
cred to  him,  were  dw  dog,  Uie  goat,  and  the  cock. 
In  all  tbe  sacrifices  offered  to  him,  the  tongues  of 
tbe  victims  were  homt}  and  those  who  escaped  im- 
minent danger  sacrificed  to  bim  a  calf,  mth  milk  and 
honey. 

Mercury,  9  in  Jalnmmy,    See  AsTHONOHY 

Intks. 

This  planet  is  bii^tost  between  his  elongations  and 
si^teriftr  coiyooctioD> .  very .  near  to  which  last  he  can 
geoeratly  be  seen.  He  becomes  invisible  socm  after  be 
baa  found  his  elongation^,  ^oing  towards  his  inferior 
conjunction  $  and  becomes  visible  again  a  few  days  be- 
foro  his  next  elongation*  The  brightness  of  this  planet 
alters  sometimes  very,  ooosidnably  in  24  hours.  It  has 
been  observed  when  less  than  three  degrees  distant  from 
the  sun,  and  may,  perb^s,  sometimes  be  seen  even  in 
coniunotion  with  it. 

Mercury  and  Veons  appear-  brightest  and  most  beau- 
tiful in  tbe  ojtponte  parts  of  their  orbiti :  the  first,  be- 

Gtweea. 
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Heiviii7  txrccti  fus  elongations  iin<l  raperier  cobJudcUod  ;  sod     *  MEBETRIX,  among  tbe  Bomans,  differed  from 
the  other,  between  her  elongations  and  inferior  con-    ibt  prostHtda.   Tfce  prostibuleg  vrere  common  courte- 
junction.  Therefore,  Venus  is  seen  in  ;^reat  perfcctiion    sans,  with  blUa  overtheir  doors,  signifying  their  profes-  U«n^ 
as  a  crescent,  particularly  in  her  inienor  conjimction,    sion,  and  were  ready  at  all  tines  to  entertain  custom^ '  v 

whereas  the  mere^ices  entertained  none  but  at 


whilst  Mercury  is  seldom  seen  in  such  perfect  phases. 
Mercury  Bhoulu  be  always  observed  on  or  near  the  me- 
ridian. When  farthest  from  the  aun,'he  always  appears 
with  a  very  faint  light ;  and  when  he  has  a  great 
south  declination,  or  the  atmosphere  is  not  prrfectly 
clear,  he  seldom  can  be  seen  in  those  parts  of  hi*  or- 
bit, where  he  only  begins  to  recover  his  brightness,  or 
where  it  is  ninch  diminished.  He  has  fre^nentlj  been 
seen  on  the  meridian  evbn  with  a  small  teleacope  and 
noall  power  ;  and  it  appears  from  Ihe  above  statement 
that  be  may  be  obsoured  ui  a  ckar  day  ratW  more 
than  half  bia  orbit,  «r  near  one  hundred  and  finirscore 
days  in  the  year. 

Mercury,  in  Heraldry^  a  teim  used  in  blazoning 
by  planets,  for  the  purple  colour  a«ed  in  the  arcis  of  so- 
veremi  princes. 

'  MllRCY,  a  virtue  that  inspins  as  with  compassion 
for  our  breUiren,  and  which  indues  jis  to  give  them 
assistance  in  their  necessities.  M«rcy  is  also  taken  for 
those  fiivoiira  and  benefits  that  we  receive  either  from 
God  or  man,  particulvrly  in  the  xnxy  of  forgiveness  of 
injariea  or  of  debts.  Nothing  can  be  more  beaotifiil 
than  the  description  of  mercy  given  us  by  Shakespeare, 
in  the  pleading  botween  Portia  and  the  Jew : , 

Pop.  Then  mast  the  Jew  he  mercifvl. 
'  SAjf,  On  what  compulsion  must  1  ?  tell  me  that. 

Por.  The  quality  of  mercy  is  ^ot  strained } 
It  droppeth  as  the  gentle  rain  from  hcav*a 
Upon  the  place  beneath.    It  is  twice  bless'd  : 
It  blesseth  him  that  gives,  and  him  that  takes. 
^Tio  mightiest  in  the  -mightiest ;  it  becomes 
The  tlmHtf  d  monarch  better  than  lus  crown  : 
The  sceptre  shows  the  force  of  temporal  power, 
The  attribute  to  awe  and  majesty, 
^Wlmein  doth  sit  the  dread  and  &«>  of  kings  ; 
'Sat  mvcy  is  above  this  oc^ter*d  sway, 
St  is  cDthrmcd  in  the  heart  of  kings  ; 
It  is  an  atlribnie  to  God  himself. 
And  eatdily  power  doth  then  show  Hkest  God*3, 
'If^Tien  mercy  seasons  justice.    Therefore,  Jew, 
fhou^  justice  -be  thy  plea,  consider  this, 
That  m  tlie  eourve'of  justice  none  of  us 
Should  see  salvation.   '^Vc  do  pray  for  mercy ; 
Aad  ^at  same  prayer  doth  teach  ns  all  to  raider 
71m  deeds  of  merey.       Merchant    FeniiXf  act  iv. 

MERCT-SEAT,  or  Propitiatory,  in  Jewish  an- 
tiquity, the  coTCiing  of  the  aik  of  the  covenant.— -The 
jHiebtew  name  of  this  cover,  ittmh  we  transli^  mercy- 
■  seat,  is  CoMerelh  (E*od.  xxv.  17.  220f  from  d^^or^ 
wMeh  aigmnes  to  cotvr,  to  »hut  wp,  to  expiate^  to  pay. 
This  cover  was  of  gt^  ud  at  its  two  ends  fnn  fixed 
-the  two  dierflbims  of  the  same  metal,  which  by  Aeir 
winp  extended  forwards,  seemed  to  form  a  (brone  for 
''the  majesty  of  God,  who  in  scripture  is  re{ffesented  to 
us  as  sitting  between  the  che¥ubims,  and  the  ark  it- 
self was  as  it  were  his  footstool.    It  was  from  hence 
that  God  gave  his  oracles  to  Moses,  or  to  the  hi^ 
priest  that  consulted  him,  (£xod.  xxv.  32.  Numb.  vii. 
■«90. 


ers } 

night.~The  merctricet  differed  in  their  dress  from  the 
matroru  ;  the  former  wore  the  (t^  and  short  tunics, 
like  those  of  the  men :  tlie  latter  wore  the  noAb  and  the 
stola  of  such  a  length  as  to  reach  to  their  net. 

MERGANSER.   See  Mergus. 

MERGUS,  a  genua  of  birds  of  ^te  ordtt  of  anseres. 
See  Ornithology  Index. 

MERIAN,  Maria  Sibylxu^  r  cdebrated  paint- 
ress,  bom  at  Frankfort  in  16471  daughter  ^ 

Matthias  Mrrian,  a  noted  engraver  and  geo^pher.— 
As  she  showed  a  very  great  fondness  for  painting,  she 
was  instructed  by  Abraham  Mignon  j  horn  whom  sha 
learoed  great  neatness  of  handling  and  delicacy  of  co- 
loar.  Her  genius  particularly  led  her  to  paiot  reptiles^ 
flowers,  and  insects,  which  the  designed  after  nature, 
and  studied  ever^  object  with  a  most  curiona  and  in- 
quisitive observation  }  so  that  her  works  rose  every  day 
more  and  more  into  reputation.  Frequently  she  paint- 
ed her  subjects  in  water  colours  on  vcjlnm,  and  finish- 
ed an  astonishinc  number  of  designs,  as  sh^  was  equally 
inde&ti^ble  in  her  woik  and  in  her  inquiries  into  the 
■cariosities  d  nature.  She  drew  the  flies  and  caterpil- 
lars in  all  the  varie^  of  changes  and  forms  in  i^ch 
they  snceesrively  RPpear  from  their  quiescent  state  till 
they  become  butterflies}  and  also  drew  frogs,  toads,  ser- 
pents, ants,  and  spiders,  after  nature,  withextraordinary 
exactness  and  truth.  She  even  undertook  a  voyage  to 
■Surinam,  to  paint  thue  insects  and  reptiles  which  were 
peculiar  to -that  climate  ;  and  at  her  return  to  her  own 
country  published  two  volumes  of  engravings  after  her 
designs,  which  arc  well  known  to  the  curious.  She  died 
in  X717.  Her  dau^ter  Dorothea  Henrietta  Graff, 
who  painted  in  the  same  style,  and  had  accompanied 
h«  mother  to  Surinam,  published  a  third  volume  col- 
lected from  the  designs  of  SibylU;  which  complete  wwk 
has  been  always  admired  by  the  learned,  as  well  as  by 
the  profossora  of  painting. 

MERIB A,  a  strong  town  of  Spain,  in  Estremadara, 
boilt  by  the  Romans  before  the  birth  of  Oirist.  Here 
arc  some  fine  remains  of  antiquity,  particulariy  a  triura- 
phd  arch,  but  which  is  con^iiderably  decajred.  It  is. 
seated  in  an  extensive  and  fertile  plain,  47  miles  east  of 
Etva,  and  45  south  by  east  of  Alcantara.  W.  Long. 
6.  4.  N.  Lat.  38.  42. 

Merida,  a  town  of  North  jf^merica,  in  New  Spain, 
and  capital  of  the  provinre  of  Yucatan,  where  the 
bishop  and  the  governor  of  the  province  reside.  It  ia 
uhabited  by  Spaniards  and  native  Americans }  is  30 
■miles  south  of  the  sea,  and  1 20  northeast  of  Cam- 
peachy.  W.  Long.  89.  25.  N.  Lat.  20.  i  r. 

Merida,  a  town  of  South  America,  in  ue  kingdom 
of  New  Gnnada,  seated  in  a  conntiy  abounding  with 
all  kinds  of  fimits,  130  miles  north-east  of  Iftunpelmia. 
W.  Long.  71.  o.  N.  Lat.  8.  30. 

MERIDEN,  or  Mjreden,  a  town  of  "Warwick- 
shire, 97  miles  from  London  on  the  London  road, 
near  Coventry.  It  is  pleasantly  situated,  though  in  a 
wet  clayey  situation,  and  is  not  ill  built.  The  church 
stan^  on  an  elevated  spot,  «nd  contains  some  go^ 
monuments.    There  is  an  inn  here,  about  half  way 

Gr  fr«B 
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from  St  CIement*s  furst  to  Corentrv,  one  of  the  finest 
in  tkis  part  of  Eugliuid,  being  built  like  a  nobleman*8 

'  MERIDIAN,  ID  Geography f  a  great  circle  snpposed 
to  be  drawn  throuf^  any  part  of  the  surfuce  of  the 
earth,  aud  the  two  po|es  j  and  to  which  tbe  sun  is  always 
peqicndicular  at  noon.    See  Geography. 

In  astronomy,  this  circle  u  supposed  to  be  in  the 
heavens,  and  exactly  perpcndiculftr  to  the  terrestrial  one. 
See  Astronomy. 

MERIDIANI,  in  antiquity,  a  name  which  the 
Ramans  gave  to  a  kind  of  gladiators,  who  entered  tbe 
arena  alwut  noon  after  the  bestiarii  (who  fought  in 
the  morning  against  bea8t»)  liad  finished,  lliey  were 
thus  called  from  mendieSf  i.  e.  «oon,  the  time  when  they 
exhibited  their  shows.  The  meridiani  were  a  sort  of 
artless  combfktants,  who  fought  man  with  man,  sword 
iu  hand.  -  Hence  Seneca  takes  occasion  to  cduerve, 
that  the  combats  of  the  morning  were  full  of  humanity 
compared  with  those  which  followed. 

MERIDIONAIj  uistancf.,  in  Navigation^  the 
same  with  departure,  or  easting  and  westing  \  being  the 
diOereoce  of  longitude  between  tbe  meridian  under 
which  the  ship  now  is,  and  any  other  meridian  which 
ehe  was  under  before. 

'  MekidioNal  parts,  miles,  or  minutes,  in  Naviea- 
thn,  are  the  parts  by  which  the  meridians  in  a  Mer- 
catof 's  chart  do  increase,  as  tbe  parallels  of  latitude  de- 
crease* 

MERIONETHSHIRE,  a  county  of  North  Waiea, 
is  bounded  on  the  north  by  Caernarvonshire  and  Den- 
bighshire J  on  the  east  by  Montgomeryshire  j  on  the 
west  by  St  GeorgeV  chanuel,  or  the  Irish  sea  j  and  on 
the  south  by  Cardiganshire  i  extending  40  miles  ib 
Jength  and  36  In  breadth.  It  is  divided  into  six  hun- 
dreds \  Id  which  are  four  market  towns,  37  parishes, 
about  6137  houses,  and  30,924  Inhabitants,  in  1811. 
It  lies  1(1  the  diocese  of  Bangor,  and  sends  one  member 
to  parliament.  The  air  ia  very  sharp  in  winter,  on 
account  of  its  many  high  barren  mountains  j  and  the 
soil  is  as  bad  as  any  in  Wales,  it  being  very  rocky  and 
mountainous*  However,  this  county  feeds  large  £oeks 
of  sheep,  many  goats,  and  large  herds  of  homed  cattle, 
which  find  pretty  good  pasture  in  the  vallcyi.  Besides 
these,  amwig  their  other  commodities  may  be  reckoned 
Welch  cottmi,  deer,  fowl,  fish,  and  especially  lierrings, 
which  are  often  taken  on  this  coast  in  great  plenty.  See 
Merionethshire,  Sufflement. 

MERIT,  signifies  desert.  This  term  is  more  parti- 
cularly ai^Iied  to  signify  the  moral  goodness  of  the  ao 
tions  of  men,  and  the  rewards  to  which  those  action? 
entitle  them. 

MERLIN,  Ambrose,  a  famous  English  poet  and 
reputed  prophet,  flourished  at  the  end  of  the  jth  century. 
Many  surprising  and  ridiculous  things  are  related  of 
litm.  Several  English  authors  have  represented  liim  as 
the  son  of  an  ineubu«,  and  as  transporting  from  Ireland 
to  England  the  great  stones  which  form  Stonehenge 
on  Salisbury  plain.  Extravagant  prophecies  and  other 
works  are  also  attributed  to  him,  on  which  some  authors 
have  even  written  commentaries. 

Merlin.    See  Falco,  Ornithology  Index. 

MERLON,  in  Fortijwatim^  is  that  part  of  a  pan^ 
pet  wl)ich  is  germinated  by  two  emlnasures  of  a  battery. 

Vol.  XUL  Part  IL  .  f 


]  M    E  R 

MERLUCIUS,  the  Hake.   See  Gadus,  Icrtht-  M«,iurM„; 

OLOGY  Index.  MemiHid. 

MERMAID,  or  Mermak,  a  sea-creature  fra- '  ■    <  ■  ' 
quently  talked  of,  supposed  hsif  human  and  half  a 

fish. 

However  naturalL^ts  may  doubt  of  the  reality  of  ffur- 
men  or  mermaids^  we  have  testimony  enough  to  establish 
it }  though,  bow  fiir  these  testimonies  may  be  autheur 
-  tic,  we  cannot  take  npon  us  to  say.  In  the  year  1 187, 
as  Lary  infonns  us,  such  a  monster  was  fished  up  in  the 
fwinty  of  Suffolk,  and  kept  by  the  governor  for  six 
months.  It  bore  so  near  a  cooformity  with  man,  that 
nothing  seemed  wanting  to  it  but  speech.  One  day  it 
took  the  opportunity  of  making  its  escape  ;  and  plunging  ' 
intotbesea,  was  never  more  heard  o£  Hut.de  Angkterre, 
P.  L  p.  403. 

In  the  year  1430,  after  a  huge  tempest,  which  broke 
dovn  the  dikes  in  HoUand,  and  made  way  for  the  sea 
into  the  meadows,  &c.  some  (prls  of  the  town  of  Edam 

in  West  Friesland,  going  In  a  boat  to  milk  their  cows, 
perceived  a  mermaid  embarrassed  in  the  mud,  with  ^ 
very  little  water.  They  took  it  into  their  boat,  and 
brought  it  with  them  to  Edam,  dressed  it  in  woman*s 
apparel,  aud  taught  It  to  spin.  It  fed  like  one  of  them, 
but  could  never  be  bronght  to  offer  at  speech.  Seme 
time  afterwards  it  was  brought  to  Hacrlem,  where  it 
lived  for  some  years,  though  still  showing  an  inclination 
to  the  water.  Parival  relates,  that  they  had  given  it 
some  notion  of  a  Deity,  and  that  it  made  its  revercncts 
very  devoutly  whenever  it  passed  by  a  crucifix.  Dc' 
Itcfs  de  Hollande. 

In  the  year  1560,  near  the  island  of  Manaar,  on  the 
western  coa&t  of  the  island  of  Ceylon,  some  fishermen 
brought  up,  at  one  draught  of  a  net,  seven  mermen  and 
mermaids }  of  which  several  Jesuits,  and  amon^  the  rest 
F.  Hen.  Henriques  and  Dlmas  Bosquez,  physicians  to 
the  viceroj^'  of  Goa,  were  witnesses.  The  physician, 
wlio  examined  them  with  a  great  deal  of  care,  and 
made  dissection  thereof,  asserts,  that  all  the  parts  both 
internal  and  external  were  found  perfectly  conformable 
to  those  of  men.  See  the  Hist,  de  ia  campt^nie  de  Je- 
sus, P.  II.  T.  iv.  N°  276.  where  tbe  relation  is  given 
at  length. 

We  have  another  account  of  a  merman,  seen  near  the 
great  rock  called  Diatnoiid,  on  the  coast  of  Martinico. 
The  persws  who  saw  it,  gave  in  a  precise  descrip- 
tion of  it  before  a  notary.  Tbcy  affirmed  th^  tbey  saw 
it  wipe  its  hand  over  its  face,  and  even  heard  it  blow 
Its  nose. 

Another  creature  of  the  same  species  was  caught  in 
the  Baltic  in  the  year  1531,  and  sent  as  a  present  to 
SIgismund  king  of  Poland,  with  whom  it  lived  three 
days,  and  was  seen  by  all  the  court.  Another  very 
young  one  was  taken  near  Rocra  de  Sintra,  as  relat^ 
by  Damian  Goes.  The  king  of  Portugal  and  the 
grand  master  of  the  order  of  St  James,  are  said  to  have 
bad  a  suit  at  law  to  detemune  iriiich  party  these  mon- 
Btera  belong  to. 

In  Fontopidan^s  Natural  Histny  of  Norway,  sl«^  • 
we  have  acconnts  of  mermaids ;  bat  not  more  remark- 
able or  any  way  better  attested  than  the  above,  to  which 
we  have  given  a  place,  merely  to  shew  .how  far  the 
folly  and  extravagance  of  credulity  hiiire  been  carried 
by  weak  minds. 

3,Y  MERNS, 
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M£RNS,  MEARin,(HrKiNCAiiDiKmlZKK,aooaBty  hat  the 
of  Scotland.   See  Kikcardinxshirk. 

MERODACH  was  mi  aacient  king  of  Balnrlon, 
''wbo  was  placed  among  the  gods,  and  wonhipped  by 
the  Babylonians.  Jeremiah  (chap.  1.  2.),  speaking  of 
the  ruin  of  Babylon,  «ays,  "  Babjloa.is  taken,  Be)  is 
confounded,  Merodach  ia  broken  in  jueces  j  her  idols 
ar«  confooaded,  ber  images  are  broken  in  pieces." 
"We  find  certain  kings  of  Babylon,  in  whose  names 
that  of  Merodach  is  contained  :  for  example,  Kvil-me- 
ndach  and  Merodach-baladan,  £vil-merodacb  ffas  the 
Bon  of  Nebuchadnezzar  the  Orrat,  and  bad  for  his  sue* 
cessor  the  wicked  BeUhazzar.  Merodach-baladan,  son 
of  Baladan  king  of  Babyloo,  having  heard  that  Ueze- 
.  kiah  had  been  cmcd  miraenlonsly  (Isa.  xxaix.),  and 
that  the  sun  bad  gone  Wkvranls  to  give  bim  an  a»- 
Buranoe  of  his  recovery,  aent  him  presents,  and  made 
him  comjdiments  upon  the  recovery  of  his  health. 
Ptolemy  calls  bim  Manhc-empadus ;  and  says,  that  he 
began  to  reign  at  Babylon  26  years  after  the  beginning 
of  the  era  of  Nabonassar,  that  is,  in  the  year  of  the 
-vrorld  2283. 

MEROK,  is  Ancient  Geogrt^ky,  an  island  of  EUiio- 
pia  beyond  Egypt,  in  the  Nile }  with  a  cctgnomiBal 
town,  the  metropolis  of  the  Ethiepianii. 

The  Jesuits  have  endeavoured  to  prove,  that  the  pro- 
vince of  Gojam  in  Abyssinia  is  the  Meroe  of  the  an- 
ciettta  J  bat  this  is  strongly  contested  bv  Mr  Bruce, 
vriio  is  of  (^nuB,  that  it  must  be  looked  nir  lonwiriwre 
between  the  sowce  dT  the  Nile  and  its  nnion  with  tiie 
Atbanu  The  latter,  he  thinks,  is  very  plainly  the 
Astaboras  of  the  ancients ;  and  Pliny  saya,  that  thu 
stream  encloses  the  left  side  of  Merce  as  the  Nile  does 
the  right,  in  which  case  we  most  suppose  him  looking 
9onthwai4  firam  Alexandria,  otherwise  the  words  would 
not  apply. 

"We  are  told  by  Diodoms  Siculus,  that  Meroe  had 
its  name  from  a  sista  of  Cambyses  king  of  Persia,  who 
died  there  in  the  expedition  ondertaken  by  that  prince 
agunst  the  Ethiopians.  His  army  perished  with  hun- 
ger and  thirst  in  the  deserts  b^ond  Meroe,  whidi 
could  not  have  happened  if  they  had  reached  Gojam, 
the  latter  being  one  of  the  most  ]dentifnl  countries  in 
the  world.  A  further  proof  that  CSojam  cannot  be 
the  ancient  Meroe  ts,  that  the  latter  was  endoeed  be- 
tween the  rivers  Nile  and  Astaboras,  while  Gc^am  is 
almost  entirely  surrounded  by  the  Nile.  If  the  an- 
cients were  acquainted  with  Gojam,  they  must  also 
have  been  acquainted  with  the  fountains  of  the  Nile, 
which  we  certainly  know  they  were  not.  Pliny  says 
-  that  Meroe,  the  most  considcTable  of  all  the  islands  of 
the  Nile,  was  called  Asiabaras,  from  the  name  of  its 
teit  channel,  which  cannot  be  sapposed  any  other  than 
the  jDn^iMi  of  the  NUe  and  Atluira.  He  informs  us 
noreover,  that  the  son  was  vertical  twice  in  the  year, 
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inhabitants  of  Gojam,  as  well  as  die  other  lUm^ 
Abyssinians,  are  fair,  at  l^t  greatly  difienat  ia  e«BS>  Mcsobl 
plexion  from  the  Uacks ;  they  are  also  long-haired,  ^~ 
and  nobody  imagined  that  they  ever  had  philost^bets  or 
science  among  themi  which  was  eminently  the  case  with 
the  ancient  inhabitants  of  Meroe.    The  other  circum- 
stance is,  that  Uie  ebony  tree  grew  in  the  island  of 
Meroe,  which  at  this  day  grows  plentifully  in  the  pen- 
insula of  Atbara,  and  part  of  the.  province  of  Kuara, 
but  not  in  Gojam,  where  the  tree  coald  not  subsist  e« 
account  of  the  violent  rains  which  bU(.e  place  during  six 
months  in  the  year.    Mr  Bruce  mentions  another  cir- 
cumstance qn^ed  from  the  poet  Lncan,  which  lik^ 
wise  tends  to  prove  the  identity  of  Meroe  and  Atbamj 
viz.  that  thoo^  there  are  many  trees  in  it,  th^  aflbrd 
no  shade.  Tlua  our  traveller  round  hycxperience,  whM 
returning  from  Abyssinia  throogfa  AUiara.  "  Ihe  coun- 
try (says  he)  is  flat,  and  has  very  little  water.  The 
(brests,  though  thick,  afforded  no  sort  of  shade,  the 
hunters  for  the  sake  of  their  sport,  and  the  Arabs  for  de- 
stroying the  fliesj  having  set  fire  to  all  the  dry  grass  and 
shrubs  ;  which  passing  with  great  rapidity  in  the  direc- 
tion of  the  wind  from  east  to  west,  though  it  had  not 
time  to  destroy  the  trees,  did  yet  wither,  and  occasion 
every  leaf  that  was  upon  them  to  fall,  unless  in  those 
spaces  where  villages  had  been,  and  where  w^ec  was. 
In  such  spots  a  number  of  lai^  spreading  trees  remain- 
ed full  of  foliage  ^  irhich,  fron  their  great  hei^t  and 
being  cleared  of  underwood,  continued  in-inll  nirdaie, 
loaded  with  large,  projecting,  and  exuberant  tamches. 
But  even  here  the  pleasore  uiat  their  shade  afforded  was 
very  temporary,  so  as  to  allow  us  no  time  &r  enj<7nifent.' 
The  sun,  so  near  the  zenith,  changed  his  izimuth  so 
rapidly,  that  every  few  minutes  I  was  obliged  to  change 
the  carpet  on  T^ch  I  lay,  round  the  trunk,  of  the  tree 
to  whitji  I  had  fled  for  shelter  j  and  though  I  lay  down 
to  sleep  perfectly  screened  by  the  trunk  or  branches,  I 
waH  presently  awakened  by  the  violent  rays  of  a  scorch- 
ing sun,  die  shade  having  passed  beyond  me.    In  all 
ouer  places,  though  we  had  travelled  constantly  in  -a 
forest,  we  never  met  with  a  tree  that  could  shade  us  for 
a  moment,  the  fire  having  deprived  diem  of  all  theo' 
leaves.**   The  heat  of  Atbara  tt  aaeeasive,  the  tbenno- 
meter  having  been  observed  at  iioi*:  two,  of  Mr 
Bruce*s  company  died  of  thirst,  or  at  iMst  of  tibe  oobb^ 
quenees  of  drinking  after  extreme  thsrat.  The  ijihabitants 
live  in  the  greatest  misery,  and  are  continnally  in  danger 
from  the  neighbouring  Arabs,  ii4io,  by  destroying  and 
burning  their  com,  are  able  to  reduce  them  to  a  stuving 
ceodiuen.  Notwithstanding  all  their  disadvantages,  how- 
ever, they  have  a  manufacture  of  coarse  cotton  towels, 
of  a  size  just  sufficient  to  go  round  the  waist,  whidi 
pass  current  as  money  tlmmMont  the  whole  country. 

MEROM,  in  Ancient  Geography.  The  waters  sf 
Merom,  at  which  place  Jabin  and  the  other  confederate 


viz.  when  preceeAng  northward  he  entered  die  iSth  ,  kings  met  to  fi|^  (Joshna  xi.  5.),  are  generally  sup- 


degree  of  IVums,  and  lAma  retoming  he  came  to  the 
14th  decree  of  Leo ;  but  this  oaoSA.  nerer  he  the  case 
|nih  Oojam,  which  lies  in  about  to  domes  north  latitude. 

j^^ain,  the  poet  Luoan  desoibes  Meroe  by  two  cir- 
-f  MOptaUuea  which  cannot  apply  to  any  other  than  the 
jpenlpeula  of  Atbara.  One  is,  that  the  inhabitants 
W«re  black  \  which  was  the  case  with  the  Gymnoso- 
^ists  and  first  inhabitants,  and  whidi  has  been  the 
wMi  all  iiM  rest  dowmto  the  Saracen  conquetit  ^ 


posed  by  learned  to  be  the  li^e  Semechen,  whiok 
Ues  between  the  head  of  the  river  Jardsn  and  the  lake 
GeBnesareA ;  since  it  is  agreed  on  afi  hands,  Ai^  dw 
city  Hazor,  vAere  Jabin  reigned,  was  sitaated  i^sn 
this  lake.  But  pdiers  think  that  the  waters  <^  Merom 
or  Mmnne  were  somewhere  about  the  brook  Kidwn, 
since  there  it  a  j^aoe  of  that  name  mefttioned  in  the  ac- 
count of  the  battle  against  Sisera  (Judg.  v.  21. )•  And 
it  U  more  ratifmal  to  think,  that  the  confederate  kings 
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advanced  far  as  the  brook  KishoD,  uni  U  a  ptM 
nthiA  led  ints  tbe  country,  to  liinder  JoBbna  from  pe- 
netratifig  it*  or  even  to  attack  him  in  tha  country 
whtre  be  bifinelf  lay  ettcamped,  than  to  imagine  that 
they  waited  for  him  in  tbe  miiht  of  their  own  country ) 
leaving  all  Galilee  at  hit  mercy,  and  Uie  irhtAe  tract 
from  the  brook  Ktshon  to  the  lake  Seneoboa. 

M£ROP£,  in  FtUmhut  History,  one  of  tite  Allan- 
ttdesi  She  married- Sisyphus  Um  Mm  of  JEo]wi,  and  like 
her  liftert  was  changed  into  a  consteU^ton  after  death* 
It  ia  said  that  in  the  eoostellatim  of  the  Pleiades  tha 
atar  of  Merope  appvan  more  dim  and  obscure  than  tha 
rat,  because  she*  as  the  poets  observet  maroed  a  mor* 
tal,  while  her  uatcrs  named  some  of  the  gods  or  their 
deaoeiidaats. 

MEROFS,  in  Fahatmis  Hittvry,  a  king  of  the  island 
•f  €>os,  who  married  Clymene,  one  of  the  Oceanides. 
He  Was  changed  into  an  eagle,  and  placed  among  the 
constellations.  Also  a  celebrated  soothsayer  of  Percosos 
in  Troas,  who  Ibretotd  tbe  death  of  bis  sons  Adrastut 
and  Amphius,  who  were  enga^d  in  the  Trojan  war. 
Tbey  slighted  their  &tber*8  adnce,  and  were  lulled  by 
Diomedes. 

Merdfs,  a  genns  of  birds  belongiAg  to  tbe  order  of 
ficse.   See  Okhitholoct  InJIw. 

Ml^OVINGIAN  CHARACTER,  derivcs  iu  name 
frMn  Meroiifo,  tbe  first  king  of  France  of  that  race, 
which,  rpigiied  333  jrrars,  from  Pharamood  to  Charles 
MarteL  This  race  is  said  by  some  to  have  termina- 
fed  in  Childerie  III.  A.  D.  751.  There  are  many 
MS3.  in  the  French  lUinuies  still  extant  in  this  cha- 
racter. 

-  MER0Z,  in  Anctent^  OeograpAft  a  place  in  tlie 
neighboorhood  of  the  brook  Kisbon,  whose  infaabi^nts 
reftifling  to  come  to  the  aasiatance  of  their  brethren  when 
theiy  foai^t  with  Ssera,  were  pat  nnder  an  anathema 
(Judges  T.  23.)  "  Curse  ye  Meroz,  says  tbe  angel  of 
dwLord  }  cme  ye  bitterly  tbe  inl^abitants  thereoT :  be- 


cause," vc  Soma  have  thought  that  Meroz  is  the  same 
as  Merus  or  Merom ;  and  diis  F.  Calmet  thinks  the  most 
jmbabletf^ian  in  ^.matter.  Others  will  have  it, 
that  Meroz  was  a  m^^y  man,  who  dwelt  near  the 
Kt^oB,  and  not  cttrii^  to  oome  to  tbe  assntance  of  Ba- 
it^ and  Dbborahf  was  excommunicated  by  the  angel  of 
the  Lord  by  the  aoond  of  400  tnmpets.  The  angel 
of  the  Lofd,  according  to  some,  was  Barak,  tbe  gene* 
ral  of  tbe  Lord^s  army  (  but  according  to  others  he 
<ras  the  hiA  priest  for  the  time  being,  or  a  prophet. 

MERSA,  a  town  of  Barbary,  jSeasantly  sitoated 
i^ut  1 1  miles  firom  tbe  city  of  Tunis,  and  two  from 
Melcha  the  skc  of  ancient  Carthage.  The  bey  bas 
here  two  country  houses,  one  of  tbem  very  co«tly  work, 
built  by  Hassan  Bey  snmamed  the  Good*  From 
these  are  orange  gardens  reaching  almost  to  the  sea- 
tbure  J  on  the  edge  of  which  is  a  lamods  well  of  sweet 
water,  esteemed  tbe  best  and  lightest  in  tbe  kingdooK 
Close  to  this  is  a  coS^ouse,  whither  nAmbers  of  peo- 
ple from  tbe  nei^booring  places  resort  to  drink  coffee, 
and  a  glass  of  this  mitaral  luznry  so  pecHliarly  enjoyed 
in  the  eastern  countries.  In  the  middle  of  the  court 
is  a  large  Mulberry  tree,  under  the  shade  of  which  they 
sit  and  smoke  and  play 'at  chess;  inhaling  thti  com- 
fortable sea  breeae  that  refreshes  this  delightful  spot. 
The  water  is  drawn  by  a  cukI  ««th  the  PeisinB 
Wheel. 
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There  are  tbe  remains  of  an  ancient  port,  or  cotlion, 
(supposed  to  be  an  artificial  one),  built  by  the  Cartha- 
ginians after  Scipio  had  blocked  up  the  old  port,  no- 
thing hut  tbe  turret  or  lighthouse  being  lefL 

M£KS,  or  MeRSE,  a  county  of  Scotland,  called  also 
Berwicksfm-e.  Tliis  last  name  it  derives  from  the  town 
of  Berwick,  which  was  tbe  head  of  the  shiie  before  it 
fell  into  tbe  hands  of  the  English,  and  obtained  the 
appellation  of  Mers  or  March,  because  it  was  one  of 
the  borders  towards  En^and.    See  BsawiCK,  County 

MERSENNE,  MXriv,  in  Latin  Mersennus,  a  learn- 
ed French  author,  bom  at  Oya^,  .in  the  province  of 
Maine,  anno  i  j68.  He  studied  at  La  Fleche  at  tbe 
same  time  with  Des  Cartes  ;  with  whom  be  ctmtracted 
a  strict  friendship,  which  lasted  till  death.  He  after- 
wards went  to  Paris,  and  studied  at  the  Sorbonne  \  and 
in  1611  enteredhimself  among  tbe  IVlinims.  Hebecsme 
well  skilled  in  Hebrew,  philosophy,  anC'mathematics, 
He  was  of  a  tranquil,  sincere,  and  engaging  temper ; 
and  was  univenially  esteemed  Inr  persons  illustrious  for 
their  birth,  their  dignity,  and  their  learning.  He 
tau^^t  philosophy  and  divinity  in  the  convent  of  Nevers, 
and  at  length  became  superior  of  the  convent ;  hut 
being  wDlinjg  to  apply  himself  to  study  with  more  free- 
dom, he  resiKned  u  the  posts  he  enjoyed  in  his  order, 
and  travelled  into  Gemmny,  Italy,  and  the  Netherlands. 
He  wrote  a  great  number  of  excellent  works ;  the  prin- 
cipal of  which  are,  I.  Q,ttetttones  ceUberrimt^in  Genea'm. 
2.  Harmom'fortim  lihri.  3,  De  sonorum  mttura,  cansi\ 
€t  cffi-ctibits.  4.  Cogitata  phtfsico-mathematim.  5.  La 
veritedes  Sciences*  6.  Les  questions  intmies.  He  died 
at  Paris  in  1648.  He  had  tbe  reputation  of  being  one 
of  the  best  men  of  his  age.  No  person  was  more  curious 
in  penetrating  into  the  secrets  of  nature,  and  carrying 
all  the  arts  aud  sciences  to  their  utmost  perfection.  He 
was  in  a  manner  the  centre  of  all  the  men  of  learning, 
by  tbe  mutual  correspondence  which  he  managed  be- 
tween them.  He  omitted  no  means  to  engage  them  to 
publiiih  their  works }  and  the  world  is  omi^ed  to  him 
for  several  excellent  discoveries,  which,  had  it  not  been 
for  him,  would  periups.  have  been  lost. 

MERSEY,  a  river  of  En^and,  which  runs  throngh 
the  counties  of  Lancaster,  York,  and  Chester,  and 
empties  itself  into  the  Irish  sea  at  Liverpool.  By  means 
of  inland  navigation,  it  has  communication  with  the 
rivers  Dee,  Ribble,  Ouse,  Trent,  Derwent,  Severn, 
Homber,  Thames,  Avon,  &c. }  which  navigation,  in- 
cluding its  windings,  extends  above  coo  miles,  in  the 
counties  of  Lincoln,  Nottingham,  York,  Lancaster, 
Westmoreland,  Chester,  StaOord,  Warwick,  Leicester, 
Oxford,  Worcester,  &c. 

MsssBY  Island,  an  island  of  Essex,  at  the  mouth  of 
tbe  Coin,  south  of  Colchester.  It  was  seized  by  the 
Danes  in  the  reign  of  King  Alfred,  for  their  winter 
q^oaitraf.  It  had  eight  parishes,  now  redoced  to  twOj 
viz.  East  and  West  Mersey.  There  was  fonnerly  a 
blockhmise  on  the  island. 

Merula,  or  BhckAmL  See  Tdhdus,  O&nitho- 
LOOT  Intlex. 

MEKUS,  in  Ancient  Geography,  a  mountain  of  the 
Hither  In4ia,  hanginr  over  the  city  Nyssa>  built  by 
Bacchus,_and  situated  between  the  rivers  Cophen  and 
Indus 
£tble  oi 
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Meni)   being  born  twice  ;  because  in  this  mountain  be  and  his 
I)      army  are  said  to  have  been  preserved,  when  disease 
Meiopotap  and  pestilence  raged  in  the  plains  below. 
.   "^^^  .    M£SARA1C  VESSELS,  in  the  general  sense,  are 
'      the  same  with  Mesenteric. 

In  common  use,  mesanuQ  is  more  frequently  applied 
to  the  veins,  and  mewnteric  to  the  arteries,  of  the  me- 
sentery.  See  Anatomt. 

M£SCH£D,  a  considerable  town  of  Persia,  and  in 
the  province  of  Chorassan }  fintified  with  several  towers, 
and  famous  for  tbe  magnificent  sepalchre  of  ImanRisa, 
of  the  family  of  AH,  to  whom  the  Persians  pay  great 
devotion.  It  ia  seated  on  a  mountain  near  this  town, 
on  which  are  fine  turquoise  stones  ;  in  £.  I<ong,  59.  25. 
N.  Lat.  37.  o. 

ME8EMBRYANTHEMUM.  Fig-Marigold, 
a  genus  of  plants  belonging  to  the  icosandria  class } 
and  in  tbe  natural  method  ranking  under  tbe  T3th  or- 
der, Succukntte.    Sec  Botany  Index, 

MESENTERIC,  or  Mesaraic,  an  epithet  given 
to  two  arteries  arii>ing  from  tbe  descending  aorta,  and 
proceeding  to  the  mesentery.    See  iMksentert. 

MESENTERITIS,  or  Infiammation  of  the  Me- 
SENTERT.    See  Medicine  indrx, 

MESENTERY,  Mesenteriuh,  (formed  of 
middle^  and  i»rww,  intestine)^  in  anatomy,  a  fatty  mem- 
branous body,  thus  called  as  being  placed  in  the  middle 
of  the  intestines,  which  it  connects  to  one  another. 
See  Anatomy,  N°  94. 

MESHES  of  Nets,  the  openings  or  interstices  be- 
tween the  threads. 

MESN,  or  Mesne,  a  terra  in  law,  signifying  bim 
who  is  lord  of  a  manor,  and  so  bath  tenants  holding  of 
him  }  yet  be  himself  holds  of  a  superior  lord. 

Tlie  word  is  properly  derived  from  tnatsnef  ^ttati 
.  minor  notu  ;  because  his  tenure  is  derived  (rmn  ano- 
ther, from  whom  he  holds. 

Mesn  also  denotes  a  writ,  which  Ueth  where  there 
ia  lord  mesn  and  tenant ;  and  the  tenant  is  distrained 
for  services  due  from  the  mesn  to  tbe  superior  lord. 

This  is  in  the  nature  of  a  writ  of  right }  and  in  this 
case  the  tenant  shall  have  judgment  to  be  acquitted  or 
indemnified  by  the  mesne  lord  j  and  if  be  makes  de- 
fault therein,  or  does  not  appear"  tnriginally  to  the  te- 
nant's writ,  he  shall  be  forejudged  of  his  mesnalty,  and 
the  tenant  shall  hold  immediately  of  the  lord  paramount 
himself. 

MESOCHRI,  were  musicians  amon^  the  ancients, 
who  presided  in  concerts,  and  by  beating  a  wooden 
desk  regularly  with  their  feet,  directed  the  measure  of 
the  music.  For  tbe  purpose  of  beating  time,  they  wore 
vrooden  clogs,  called  by  tbo  ancients  crv/MStri,  whidi 
occasioued  Uie  sound  to  be  better  heard. 

MESOCOLON,  in  Anatomy,  that  part  of  the  me- 
sentery, which,  having  reached  the  extremity  of  the 
ileum,  contracts  and  changes  its  names.  See  Ana- 
tomy, N°  94. 

MES()L0GARITHMS,  according  to  Kepler,  are 
the  logarithms  of  the  co-sines  and  co-tangents  i  tbe  for- 
mer of  which  were  called  by  Baron  Napier  anfiVo^a- 
n'thtnSj  and  the  latter  dtfferenUab. 

MESOPOTAMIA,  tbe  ancient  name  of  tbe  pro- 
vince of  DiARBECK,  in  Turkey  in  Asia.  It  is  situated 
between  the  rivers  Euphrates  and  Tigris  j  having  As- 


Syria  on  tbe  east,  ArmenU  on  the  north,  Syria  on  the  Mesopotu 
west,  and  Arabia  Desert*  with  Babylonia  on  the  south.  mb. 
Tbe  Hebrews  called  it  Pmtan-aram^  (Gen.  xxviii.  2.  _  U 
&c.)  and  Aram  Naharaim  (title  of  Psaira  Ix.)  or  Aram  . 
of  the  two  riverSt  because  it  was  first  peopled  by  Aram 
lather  of  the  Syrians,  aod  is  situated  between  the  two 
rivers  already  mentimied.  This  country  is  mucb  cele- 
brated in  Scripture,  as  being  tbe  first  dwelling  of  men 
both  before  and  after  tbe  deluge  3  and  besause  it  gave 
birth  to  Phaleg,  Heber,  Tcrab,  Abraham,  Nalior,  Sa- 
rah, Rehekab,  Rachel,  Xieafa,  and  to  the  sms  of  Jacoli. 
Rabylott  was  in  tbe  ancient  Mescqiotamia,  till,  by  vast 
labour  and  industry,  the  two  rivers  of  tbe  Tigris  and 
'Euphrates  were  united  into  one  channel.  The  plains 
of  Sbinar  were  in  tbe  same  country.  Of^en  they  gave 
it  (be  name  of  Mesopotamia  (Deut.  xxiii.  4.  &c.)  and 
sometimes  that  of  Syria  (Uosea  xii.  12.).  Balaam 
son  of  Beor  was  of  Mesopotamia,  Deut.  xxiii.  4.  Cfan- 
sban-risbathaim  king  of  Mesopotamia  kept  the  He- 
brews in  subjection  snne  time  after  the  death  of.  Jo* 
shua,  Judg.  iii.  8. 

MESOPTERYGIUS,  a  term  applied  to  such  fishes 
as  have  only  one  hack-fin,  which  is  situated  in  tbe 
middle  of  the  back. 

MEHPILUS,  the  Meduik,  a  genus  of  plants  be- 
longing to  tbe  icosandria  claSis  }  and  in  tbe  natural  me- 
thod ranking  nndcr  the  36th  order.  Pomaces,  See 
Botany  Index. 

'  MESS,  in  a  military  sense,  implies  a  nomberof  sol* 
diers,  who,  by  laying  away  a  certain  proportion  of  their 
pay  towai'ds  provisions,  mess  together  :  six  or  eight  is 
generally  the  number  of  each  mess."  Experience  proves, 
that  nothing  contributes  more  to  tbe  health  of  a  sol- 
dier, than  a  regular  and  well  chosen  diet,  and  bis  be- 
ing obliged  every  day  to  boil  the  pot :  it  ctHrects  dmn- 
kenness,  and  in  a  great  measure  prevents  gaming,  and 
thereby  desertion. 

MESSALJNA,  Valcria,  a  daughter  of  Messala 
BarbatUB.  She  married  the  emperor  Claudius,  and 
disgraced  herself  by  her  cruelties  and  incontinence. 
Her  husband's  palace  was  not  the  only  seat  of  her  )u- 
civiousness,  but  she  prostituted  herself  in  the  public 
streets,  and  few  men  there  were  at  Rome  wbe  could 
not  boast  of  having  enjoyed  tbe  favours  of  the  impure 
Messalina.  Her  extravagancies  at  last  irritated  her 
husband,  wbo  commanded  her  to  appear  and  answer 
all  tbe  accusations  which  were  brought  against  her : 
upon  vrfiich  she  attcnnpted  to  destroy  herself ;  and  when 
ber  courage  failed^  one  of  tbe  tribunes  wbo  had  been 
Bent  to  her  despatched  her  with  his  sword.  It  is  in 
speaking  of  her  debaucheries  and  lewdness  that  Juvenal 

Et  tassata  viris,  necdwn  sattata,  recessit. 

Her  name  has  become  a  common  appellation  to  denote 
a  woman  of  shameless  and  inordinate  lust.  ' 

MESSANA,  in  Ancient  Geography,  the  first  town 
of  Sicily  on  crossing  over  from  Italy,  situated  on  tbe 
strait  now  called  the  Fam^  (Italicus).  Anciently  call- 
ed Zapcie^  according  to  Diodorus  Siculus,  fiom  King 
Zanclus;  or,  according  to  others,  from  tbe  Sicilian 
term  Zattchn,  denoting  a  sickle,  alluding  to  the  cor- 
vity  of  the  coast ;  a  name  appropriated  by  the  poets } 
and  hence  Zanclteif  the  people,  (Herodotus,  Pansanias). 
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SroisADi.  tl>c  other  riame  AIe$MUia  is  from  the  MesserM  of  Pelo- 
H       ponnesus,  (Strabo).    Thucydides  aseribcs  its  origia  to 
Mw  liit.^  Anaxilas  the  Atessenian,  tyrant  of  Rbegtum,  irho  re- 
'       ceived  all  comers,  calling  the  town  after  the  name  of 
his  countiT>    The  Greeks  always  call  it  Messene  ;  the 
Romans  Mersena  constantly,  to  distinguish  it  from 
Mesaene  of  Peloponnesus.   Now  Messika,  lately  min- 
ed by  earthquakes. 

MESSENA,  or  Messi:ne,  an  inland  town,  and 
the  capital  of  Mcssenia,  a  Country  of  Peloponnesus  j 
crroneoumly  placed  by  Ptolemy  on  ths  const.  It  was 
built  by  Epaminondas,  who  recalled  all  the  Messenian 
exiles,  and  gave  the  town  the  name  of  Messene,  A  place 
vying  in  point  of  strength  and  situation  with  Corinth, 
iwcordin);  to  Strabo*,  and  therefore  Demetrius  Phalereus 
advised  Philip, '  father  of  Perseus,  that  if  he  wanted  to 
faave  Peloponnesus  in  his  power,  lie  should  make  himself 
master  of  these  two  towns,  as  thus  he  would  have  tbe 
ox  by  both  horns. 

MESSENGERS,  are  certain  officers  chiefly  em- 
ployed under  the  direction  of  tbe  secretaries  of  state, 
and  always  in  readiness  to  be  sent  with  all  kinds  of 
despatches  foreign  and  domestic  By  virtue  of  the  se- 
cretaries warrants,  they  also  take  up  persons  for  high 
treason,  or  other  oQencea  against  the  state.  The  pri- 
soners they  apprehend  are  nsnally  kept  at  their  own 
tiousen,  for  each  of  which  they  are  allowed  6s.  8d.  per 
day  by  the  government:  and  when  they  are  sent 
abroad,  they  have  a  stated  allowance  for  their  joamey, 
viz.  3dj.  for  going  to  Paris,  Edinburgh,  or  Dublin  j 
25I.  for  going' to  Holland ;  and  to  other  places  in  the 
same  proportion ;  part  of  which  money  is  advanced 
for  the  expence  of  their  journey.  Their  standing 
-  salary  is  45].  per  annum  j  and  their  posts,  if  purchased, 
are  esteemed  worth  300I.  But  these  sums  have  now 
.  probably  been  increased.  The  messengers  wait  20  at 
a  time,  monthly,  and  are  distributed  as  follows,  viz. 
four  at  court,  6ve  at  one  secretary's  office,  five  at  ano- 
ther, two  at  the  third  for  North  Britain,  three  at  the 
council  office,  and  one  at  the  lord  chamberlain's  ^of  the 
household . 

Messengers,  in  Scotland.    Sec  Law,  Part  III. 

MessESOESS  of  the  Exchetpicr^  are  four  officers  who 
attend  die  exchequer,  in  the  nature  of  pursuivants,  and 
carry  the  lord  treasurer's  letters,  precepts,  &c. 

Messbsobr  of  the  Frm,  a  person,  who,  by  order 
of  the  court,  searches  prlnting-houseH,  booksellers  shops, 
&c.  in  order  to  discover  the  printcn  or  publishers  (rif 
seditious  books,  pamphlets,  £cc. 

MESSENl  A,  a  country  in  the  sooth  of  Peloponnesus, 
mostly  maritime,  situated  between  £lea  to  the  west, 
and  Laconia  to  tbe  east.  Anciently  a  part  of  Laconia 
under  Menclaux,  and  called  Messene  by  Homer  -y  Inter- 
preted by  the  scholiast,  Messentea  Itegio.  Messenitf  the 
people,  reduced  to  a  state  of  slavery  aod  subjection  by 
the  Spartans;  Messenius,  die  epithet 

This  country  is  famous  in  history,  on  account  of 
the  resistance  made  b;^  the  Messenians  against  the 
Spartans,  and  the  exploits  of  their  hero  Anstomenes. 
Ine  first  hostilities  commenced  about  tbe  year  652 
B.  C,  on  what  occasion  is  uncertain.  Though  the 
-  Messenians  were  inferior  in  tbe  knowledge  of  die  art 
of  war  to  the  Spartans ;  yet,  by  keeping  for  some 
time  on  the  defensive,  they  improved  so  much,  that 
in  three  years  time  they  £nuid  diemiselves  in  a  capa- 


city of  givuig  batde  to  their  enemies  in  the  open  field ;  Mencnla.^ 
nor  did  they  i^pear  to  be  in  any  degree  infinor  cither "  • 
in  courage  ac  conduct :  the  war  was  t^refove  protracted, 
with  various  success,  on  both  sides;  At  last,  both 
consulted  tbe  oracle  at  Delphi ;  and  received  fei* 
answer,  **  that  whoever  should  6rit  dedicate  100  tripods 
in  the  temple  of  Jupiter  at  Ithome,  a  strong  hold  of 
the  Messenians,  should  be  masters  of  the  country.*^ 
The  inhabitants  of  Messenia,  on  hearing  this,  having 
no  money  to  make  the  tripods  of  brass,  fell  to  catting 
them  out  in  wood  j  but  "before  this  could  he  accomplish- 
ed, a  Spartan  having  got  into  the  city  by  stratagem, 
dedicated  loo  little  tripods  of  clay:  which  threw  the 
Messenians  Into  such  despair,  that  they  at  last  submit- 
ted to  tbe  Spartans. 

The  new  subjects  of  Sparta  were  treated  with  die 
utmost  barbarity  by  these  cruel  tyrants :  so  thai  a  new 
war  commenced  under  AristcMuenes,  a  man  of  uncon- 

?uerabie  valour,  and  enthusiastically  fmid  of  liberty, 
le  perceived  that  the  Argives  and  Arcadians,  who 
were  called  the  allies  of  the  Xiscedsemooians,  adhered 
to  them  only  through  fear  of  their  power }  but  that  in 
reality  they  hated  them,  and  wished  to  revenge  the  in- 
juries thty  had  done  them.  To  these  Aristoroenes  ap-  ' 
plied }  and  receiving  an  answer  conformable  to  his 
wishes,  he  ei^aged  bis  countrymen  vinanimously  to  take 
up  arms.  About  a  year  after  the  revolt  began,  and 
before  either  party  bad  received  any  auxiliaries,  the 
Spartans  and  Messenians  met  at  a  village  called  Derte^ 
where  an  obstinate  engagement  ensued.  Aristomenes 
was  conceived  to  have  perlbnned  more  than  mortal 
achievements :  in  gratitude  therefne,  respect  being 
also  bad  to  his  royal  deaceot,^  bis  countrymen  un- 
animously sainted  nvtakiHg;  which  title  he  modestly 
waved,  alleging,  that  he  took  up  arms  to  set  them 
free,  and  not  to  make  himself  great  j  he  consented, 
however,  to  accept  tbe  title  of  general^  with  a  powcnr 
of  doing  whatsoever  he  thought  requisite  for  tbe 
service  of  the  public  Knowing  well  tbe  superstKIon 
of  the  age  in  which  he  lived,  he  resolved  to  intimidate 
the  Spartans,  by  showing  them  what  he  was  sure  tfaey 
would  take  for  an  ill  omen.  Disguising  himself  there- 
fore, be  went  privately  to  the  city,  where,  iu  the  nighb, 
be  hung  up  a  shield  on  the  wall  of  tbe  temple  of 
Minerva,  with  this  inscription ;  Arisbmenes  dedicate* 
thisy  out  of  the  s^ls  the  SpartaaSy  to  the  goddeti.  It 
was  easily  perceived  that  this  war  would  be  both  long 
and  bloody :  tbe  Lacedsemonians  therefore  sent  deputies 
to  Delphi,  to  inquire  of  tbe  oracle  concerning  its  event: 
the  answer  they  received  was,  That  it  behoved  the 
Spartans  to  seek  a  leader  frvm  Athens.  Tbe  Athenians 
naturally  envious  of  the  Spartans,  granted  their  request 
indeed,  but  in  such  a  manner  as  manifested  their  spite-;  - 
for  they  sent  them  for  a  general  Tyrtxus,  a  schoolmaster 
and  poet,  tam«  of  one  loot,  and  who  was  suspected  to 
be  a  little  out  of  his  wits.  But  here  their  skill  failed 
them  ;  for  this  captain,  notwithstanding  his  despicabkt 
appearance,  proved  of  great  consequence  to  Sparta, 
teachii^  diem  bow  to  use  good,  and  how  to  bear  ap 
under  ill  fivtune. 

In  the  mean  time,  Aristomenes  had  drawn  together 
a  mighty  army,  the  Eleans,  Argives,  Sic^onians,  and 
Arcadians,  having  sent  troops  to  his  assistance ;  the 
Spartans  in  this,  as  in  the  former  war,  having  no  -ally 
but  Corinth.   Tbe  Spartan  (ings,  according  up  the 
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MeasraU.  enstoin  of  tbeir  ckjf  no  fooner  took  tlie  ^eld,  than, 
Km,  .yi^.  notwitfastaadiag  Uieir  iDferinrity  in  number,  tbey  of> 
ilered  ^  eaemj  bftttle,  wUcfa  AnitoaMDei  retdUy  ac< 
cepted.  It  was  long,  obrtiute,  ud  Uoody  j  but  in 
^  end  tho  Hcneniaiu  mre  Tictoriom^  ud  tlw  I<«ee- 
^aaBUHUMU  pot  to  fligftt  with  »  gnat  ilughtcr.  It 
»  scazce  to  be  conceiired  how  miicB  the  SpaitMS  were 
strndt  with  tlna  defeat :  thiey  grew  weary  of  the  war, 
dwatUfied  with  their  kings,  diffident  of  their  own 
pawer,  and  in  a  word  mmk  into  a  state  of  general 
vneasiness  and  want  of  spirit.  It  was  now  that  the 
Athenian  general  convinced  them,  that  ba  was  cB' 
pable  aS  fuuUing  all  the  promises  of  the  oracle ;  he 
eBcooraged  them  by  bis  poems,  directed  then  by  lus 
counsels,  and  recruited  their  broken  armies  mtli  cho>i 
MO  men  firam  Among  the  Helotes.  Arntomenes,  on 
Ac  ^her  band,  acted  with  no  leas  prudence  and  vi- 
gour. He  thought  it  not  enough  to  restwe  ^  repu- 
mtioa  of  tho  Meseeoiaiw,  if  be  did  Mt  ahw  restore 
thaiT  malth  and  power :  he  therefore  taught  them  to 
act  ofimsively  aeainst  their  enemies ;  and,  entering 
the  tcititories  of  Sparta,  he  took  and  plundered  Pbanc, 
M  coDsiderabJo  boroogh  in  Laconia,  patting  all  such  as 
*  made  aay  resistance  to  the  swerd,  carrying  off  at  the 
same  time  an  immense  booty.  ThiS)  however,  was 
au  injury  which  the  Spartans  could  not  brook  with 
patience  >  tbey  therefore  sent  immediately  a  bo^  of 
Jwces  to  overtake  the  Messenians,  which  acODrdinglT 
tbey  did  :  but  Ariatomenes  routed  these  pnnuen,  an« 
continued  to  make  a  mighty  slaughter  of  (bem,  tiR 
endi  time  as  he  was  disabled  by  haviBg  a  spear  thrust 
i»  his  side,  Whieh  occasioned  his  heing  earned  out  of 
the  batde.  His  ewe,  which  took  op  some  time,  b«- 
iiig  fariahed,  be  nsdiTed  to  eany  the  war  even  to  the 
gates  of  Sparta ;  and  to  that  purpose  raised  a  very 
great  nrmyj  but,  w4iether  he  fetrnd  his  design  im- 
ptmcticaUe,  or  was  really  diverted  1^  seme  dream,  he 

Sve  out,  that  Castor  and  Pollux,  with  their  sister 
elena,  bad  appeared  to  him,  antl  commanded  htm  to 
desist.  A  short  time  afler  this  retreat,  going  ^ith  a 
smiall  party  to  make  as  tncuraicm,  and  'attempting  to 
take  prisoners  some  women  who  were  celebrating  re- 
1i]pm»  rites  near  Egila,  a  village  in  Lacouia,  those 
zealeoB  matreos  fell  upon  bim  and  his  soldimv  with 
sueh  fnry,  that  they  put  them  to  ffight,  and  took  him 
:  however,  be  soou  afterwtmh  made  his  escape, 
affd  rejoined  his  forces.  In  the  third  year  of  the  war, 
the  Spartana  wiA  a  ^reaC  Jbroe  entered  Messenia, 
whither  Aristeczates  kmg  of  Arcadia  was  come,  With 
a  great  body  of  troops  to  the  assistance  of  his  allies  : 
Aristomenes  therefore  made  no  diffculty  of  fighting 
when  the  Spartans  ap^oached  j  but  they  entering 
privately  into  a  negociation  with  Aristocrates,  engaged 
him  with  bribes  and  promises  to  betray  his  confederates. 
When  the  battle  begav,  the  deceitful  Arcadian  repre- 
sented to  the  forces  under  bi«  command  the  mi^ty 
danger  tiiey  were  in,  and  the  great  difficulty  there 
would  be  of  retreating  into  tbeir  own  cbontry,  in  case 
the  hMtle  should  be  iMt :  be  then  pretended,  that  the 
sacrifices  were  ominous  ^  and,  having  terrified  his  Ar- 
cadians into  the  diBperitum  of  mind  fittest  to  serve  his 
purpose,  be  not  mijy  drew  them  off  firom  both  wings, 
but,  in  bis  flight,  forced  through  the  Messenian  ranks, 
uid  put  them  too  in  confusion.  Aristomenes  and  bis 
tfwpe,  howeTcr,  drew  themselves  into-  close  order,  that 
I 
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tbey  might  de&ud  tfaemselres  the  best  th^  ooold :  and  tftwuia. 
indeed  Ucy  had  need  of  all  their  vaknir  and  skill )  for'—  k 
the  Lacedfemonia&s,  who  expeotcd  this  event,  immedi- 
ately att:^ed  and  snrrannded  then  on  all  sides.  For- 
tuDe  was,  u  this  occasion,  too  pewarful  either  tha 
osmag*  or  the  conduct  of  the  Messeniano )  so  that,  act* 
withstanding  their  utmost  efforts,  most  of  dwir  army 
were  cut  to  pieces,  and  amongst  them  the  chief  of  their 
ttfdnlity.  Axntomenes,  with  the  poor  remains  of  his 
shattered  forces,  retired  as  well  as  he  could  }  and,  per- 
ceiving that  it  was  now  impossible  to  maintain  the  war 
against  the  Lacediemoaians  upon  equal  terms,  he  ex- 
horted his  countrymen  to  fortify  Mount  Era,  and  to 
make  the  best  dispoaitiens  pOMible  for  a  lo^  defence* 
^e  likewise  pbced  garrisons  in  Fylus  and  Metbano 
on  the  sea  coasts }  usd  t«  these  three  places  he  ga- 
thered all  the  inbabitanU,  leaving  the  rest  of  Messenia 
to  the  mer^  trf^  the  Spartans.  Tbey*  en  the  other 
hand,  looked  on  the  war  as  now  in  a  manner  finished  ; 
for  vktt^  reason  they  divided  the  lands  amon^  their 
citizens,  and  caoscd  ikcm  to  be  careftilly  caltivated» 
while  they  besieged  Era.  But  Aristomeoes  quickly 
conviuced  them  that  the  war  was  far  from  being  ever : 
he  chose  out  of  all  the  Measenians  300  men,  with 
whom  he  ravaged  all  the  adjacent  country :  earned  off* 
a  prodigious  booty;  and,  when  Messenia  could  no 
longer  supply  the  wants  of  his  garrison,  penetrated 
into  Lacohia,  and  bore  away  corn,  wine,  cattle,  and 
whatever  else  was  necessary  to  the  subsistence  of  his 
coantrymett  shut  op  in  Era :  so  that  at  last  the  Spar- 
tans  were  oonslnined  to  issue  a  prockmatioo,  Sar- 
biddin^  the  cultivation,  not  aalj  the  Messenian  ter- 
ritory IB  their  hands,  but  also  of  lAconia  in  its  via- 
nity}  whereby  tbey^diEAressed  themselves  men  than 
their  enemies,  inducing  at  last  a  famine  in  Sparta  it- 
self which  brought  with  it  its  usual  attendant,  sedi- 
ties.  Here  again  all  things  had  gone  wrong,  if  the 
wisdom  of  the  poet  Tyrtteue  had  not  sopported  the 
fjpartan  cour;^ }  nor  was  it  without  much  difficulty 
that  be  influenced  them  to  continne  the  blockade  m 
Era,  and  to  maintain  a  flying  camp  for  the  security  of 
the  eeuntry. 

Ariatomenes,  in  spite  of  all  these  precautions,  com- 
mitted terrible  depredations  with  lus  snnJl  corps  tii 
500  metk  Amongst  odier  places  which  be  plundered^ 
the  city  of  Amyctce  was  one ;  from  whence  he  carried 
•ot  only  a  great  quantity  of  ridies,  hot  also  many 
carriages  ladm  with  provisiona.  Tkn  kings  of  Sparta 
lying  with  their  troops  in  its  net^dnnn^Kwd,  as  soon 
as  they  beard  of  this  expeiHtion,  marched  after  ArisUn 
menes  with  the  utmost  diligence ;  and,  as  the  Messe- 
tiians  were  encumbered  with  their  booty,  came  up  with 
them  before  tliey  could  reach  Era.  In  this  situation  of 
things,  AristomencB,  pn»apl»d  raUier  by- despair  thu 
prudence,  disposed  his  troops  in  order  af  battle  ;  and^ 
notwithstanding  Uiey  were  so  few,  made  a  hng  anl 
i^gMwiw  resistance  against  the  whole  Idcedseroonian 
umy. '  At  longtb,  Iwacver,  numbera  jwevailed :  the 
greatest  part  of  the  Messenians  were  slain  on  the  spot} 
and  Aiistonienes,  with  about  50  of  bis  men  wbo  snr- 
vived  the  slaoghter,  were  taken  prismure ;  that  chirf 
having  received  so  many  wounds,  dwt  he  was  senselesa 
when  tbey  carried  bim  away.  The  Lacedrnmoniaos 
expressed  the  loudest  joy  at  die  sight  of  this  illustrioiis 
eaptm  v  who  fat  so  nusy  year^,  by  hii  singlo 
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hzi  enabled  his  exhausted  country  to  defend  itself 
against  tbe  whole  force  of  Sparta.  When  he  was 
recovered  of  his  wounds,  thcj  decreed  him  and  all  his 
fellow  prisoners  to  be  thrown  together  into  a  deep  at< 
▼nm,  which  was  the  caramon  punishment  of  the  low* 
'  est  kind  of  ofilmdexs.  This  jod^ment  was  executed 
with  tiM  vtsHMt  severity,  excepting  that  Aristomenea 
bad  leave  to  put  on  his  armour.  Three  days  he  con- 
tinued in  this  dismal  plafsf,  tying  npon  and  covered 
over  with  dead  bodies.  The  tUrd  day,  he  was  al- 
most i&unished  tbroagh  want  of  food,  aiM  almost  poi* 
soned  with  the  stei^h  of  corrupted  carcases,  when  he 
beard  a  fox  gnawing  a  body  near  him.  Upon  this  he 
naeovered  bis  face,  and  perceiving  the  fox  just  hy  him, 
he  with  one  hand  seized  one  of  its  hind  legs,  and  with 
the  other  defended  bis  face,  hy  catching  hold  of  its 
jaw  when  it  attempted  to  bite  him.  FoUowiag^u  well 
as  he  could  his  struggling  guide,  the  fox  at  last  tbmst 
his  head  into  a  little  bole  \  and  Aristomenes  then  let- 
ting go  his  1^,  he  soon  forced  his  way  through  and 
epraed  a  paseam  to  tiw  welcome  lays  of  light,  from 
whieb  tbe  neUe  Messmmh  bad  been  s»  long  debaned. 
Feeble  as  htf  was,  Aristmnenes  wronght  himself  an 
outlet  with  las  nails;  <and  travelling  by  night  with  all 
0t»  flXfeditioo  be  coold,  at  length  arrived  ^afe  at  Era, 
to  the  great  joy  and  amazement  of  his  coontrymea. 
When  thia  news  was  first  blazed  abroad,  tbe  Spartans 
would  have  had  it  pass  for  a  fiction  ;  but  Aristomenes 
Mon  put  the  tmth  of  it  out  of  doubt,  by  filling  on 
the  posts  of  the  Corinthians,  who,  as  allies  of  the  Spar- 
tans, bad  a  considerable  body  of  troops  before  Era. 
Most  of  their  officers,  with  a  multitude  of  private  men, 
he  riew;  pillaged  tbeir  campj  and  in  short,  did  so 
■hmIi-  nisefaief,  that  tbe  Spartans  under  the  pretence 
of  an  ai^roadiing  festival,  agreedtoacessatiooof  arms 
fat  40  days,  that  Aey  might  have  time  to  bury  tbeir 
4ead.  On  diis  occasion,  Aristomenes  for  the  second 
time  oelelHBted  tbe  Mecalemp^ema,  or  tbe  tacarifioe  ap- 
poiatsd  for  those  who  bad  killed  100  of  die  enemy 
with  their  own  hands.  He  had  perfoimed  the  sane 
befirn  and  after  his  second  battle  :  asd  be  lived  to  do 
it  a  third  time :  which  most  appear  wonderful  to  die 
reader,  when  he  is  informed,  that  notwithstanding  this 
truce,  certain  Cretan  arobere  in  tbe  service  of  the  Spar- 
tans seized  Aristomuea  as  be  was  walking  without 
tbe  walla,  and  carried  him  away  a  inisonMr.  There 
were  nine  of  them  in  all :  two  of  them  imme£ately 
flew  with  the  news  to  Sparta,  and  seven  remained  to 
guard  their  prize,  whom  they  bovnd,  and  condncted 
to  a  lone  cottage  inhabited  only  by  a  mdow  and  her 
daughter.  It  so  fUl  eat  that  Oe  yomigwmaan  dreamt 
the  i^t  helm  that  she  saw  a  Uon  widHrat  claws, 
bennd,  and  dragged  along  by  wolves  j  and  that  she 
bamg  loosed  bis  bonds,  and  ^ven  Urn  daws,  he  im- 
■laediatoly  tore  the  wdves  to  pieces.  As  soon  as  Ari- 
stomenes came  into  the  cottage,  and  ber  mother,  who 
knew  him,  had  told  her  who  he  was,  she  instantly  con- 
cluded that  her  dream  was  fulfilled  -y  and  therefore  plied 
the  Cretans  with  driric,  and  when  ^y  were  asleep, 
took  a  poniard  hmn  one  of  them,  cnt  t&c  thongs  with 
whidi  Aristomeoes  was  bound,  and  then  put  it  into  his 
hands.  He  prcaentlv  verified  her  vision,  by  putting 
all  his  gnards  to  death ;  and  then  cwried  her  and  her 
BMthw  to  £n,  wbera,  as  a  reward  for  ber  service, 
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he  married  the  young 'woman  to  his  son  Gorgus,*  then  Mcweaia. 
about  1 8  years  of  age.  ^— 

When  Era  had  held  out  near  eleven  years,  it  fell 
into  the  hands  of  Sparta  by  an  accident :  tbe  senwit 
of  one  Empiramus,  a  Spartan  commander,  driving 
his  master*s  ,c^e  to  drink  at  tbd  river  Neda,  met 
frequently  with  tbe  wife  <ii  a  Itdbssenian  whom  b» 
engaged  in  an  amoor.  lUs  woman  gave  bim  noticef 
thM  hn  husband*s  house  was  without  the  wall}  so 
that  he  could  come  to  it  without  danger,  when  tbn- 
good  man  was  abnmd ;  and  dw  likewise  gave  him  in- 
telligence when  her  husband  was  upon  duty  in  the 
garrison.  Ute  Spartan  failed  not  to  come  at  the  time 
appointed }  but  they  had  not  been  long  in  bed  before 
the  husband  returned,  which  put  the  house  into  great 
confusion  ;  the  wonuui,  however,  secmred  her  gallant  ^ 
and  then  let  in  her  husband,  whom  she  received  in 
appearance  with  great  joy,  inquiring  again  aud  again 
by  what  excess  of  good  fortune  she  was  blessed  with 
hu  return.  The  innocent  Messenian  told  her,  that 
Aristomenes  beii^  detained  in  hiit  bed  by  a  wound, 
die  _s<ddier8  knowing  that  he  contd  not  widk  tbb 
nmiua,  bad  a  grant  to  retire  to  their  houses,  to  avoid 
the  inclemency  of  the  season.  Tbe  Spartan  no  sooner 
heard  this,  tluui  he  crept  softly  out  «f  doors,  aaA 
hastened  away  to  carry  the  news  to  his  master.  It  so 
happened,  that  the  kii^were  at  this  time  absent  firom 
the  camp,  and  Empiramus  had  the  chief  command 
ofUM  army.  As  soon  as  he  received  this  information, 
he  ordered  his  army  to  begin  its  march,  though  it 
rained  excessively,  and  there  was  no  moon  ligjht.  The 
fellow  guided  Uiem  to  the  ford,  and  managed  natten 
so  well  that  they  seized  all  the  Alessenian  posts :  yet*: 
after  all,  they  were  afimid  to  engage  ;  darkness,  uid  • 
hifi^  wind,  heavy  rain,  together  with  the  dread  oC 
AristnneDos,  keeping  them  quiet  in  the  places  they 
had  seised^  As  soon  as  it  was  lig^  tha  attack  b^ 
gan ;  and  Era  had  been  quickly  taken,  if  only  tha 
men  bad  d^imded  it ;  hut  tbe .  wonen  foog^  with 
such  fury,  uul  fay  their  nu^;ling  in  tbe  fray,  broi^^t 
such  an  accession  of  nwoahers,  as  made  the  event  doubtr 
fill.  Three  days  and  two  niefats  this  desperate  en- 
gagement lasted :  at  last,  all  hopes  of  presmring  th* 
city  bdn^  lost,  Aristomenes  drew  off  his  wearied 
troops.  Early  in  the  fourth  morning,  be  disposed  thA 
women  and  chudren  in  the  centre,  tbe  Messenian  youth 
in  the  fruit  and  rear,  the  less  able  nken  in  the  main 
body:  himself  conuumded  ths  van*,  the  rear-guard 
was  brought  np  hjf  Gorgus  and  Mantidns,  the  for- 
mer the  son  of  Aristomenes,  the  latter  of  TheodM,  a 
Afaaseoian  ef  great  merit,  who  idl  with  much  ^iir^ 
in  this  attadi,  figfatiu  vaUantly  in  the  sanse  of  hm 
country.  When  all  uinn  were  ready,  Aristonenee 
caused  the  last  bonier  to  be  thrown  open }  and,  hran- 
diahing  his  spear,  marched  directly  towards  the  Spar- 
tan troops,  m  order  to  force  a  passage.  Empinusras, 
perceiving  his  intent,  ordered  lus  men  to  open  to  the 
right  and  left,  and  fairly  guve  them  a  passage  }  so  that 
Aristomenrs  marched  off  in  triumph,  aa  it  wmu,  to 
Arcadia. 

The  ArcadiaBS,  when  they  heard  that  Era  was 
taken,  were  v«t^  desirous  of  succourii^  tbeir  dd  con- 
federates in  this  deep  distress :  they  therefore  en- 
tn-ated  their  king  Aristocrates  to  lead  diem  into- 

Messenift. 
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llefseiueL,  Messeauk    Bnt  be,  corrupted  by  tbe  Laccdxmoaians, 
-MciaUb. ^ persuaded  them  that  it  was  too  late;  that. the  Messe- 
V  '"ulanswere  all  cut  offj  and  that  such  a  step  would  only 
.expose  them  to  the  fury  of  the  conquerors.  When 
'  the  thing  appeared  to  be  otherwise,  and  it  was  known 
that  AristomcncB  was  on  the  frontiers  of  Arcadia, 
they  went  in  crowds  to  carry  him  provisions,  and  to 
testify  their  readiness  to  a^rd  him  and  those  under 
Itis  command  all  the  assistance  in  their  power.  Art- 
Stomenes  desired  to  be  heard  before  a  general  assembly; 

-  which  being  accordingly  convoked,  be  there  opened 
one  of  the  boldest  and  best  laid  schemes  recorded  in 

•  liistory }  he  said,  that  he  had  yet  500  undaunted 
soldiers,  who,  at  his  conHnand,  would  undert^e  any 
thing;  that  it  was  very  probitble  most  of  the  Spar- 
tans were  employed  in  pillaging  Era,  and  that  there- 
fore he  determined  to  march  and  surprise  Sparta ; 

-  which  appeared  so  sensible,  that  all  the  assembly  loud- 
ly commended  bis  great  capacity  and  anshakcn  cour- 
a^.  Aristocrates,  however,  took  care  to  betray 
him  ;  having,  by  various  pretences,  retarded  tbe  exe- 
cutioa  of  the  project.  Tlie  Arcadians,  who  began  to 
suspect  him,  waited  for  and  surprised  the  messenger! 
as  they  came  back.  They  took  the  letters  from  Uiem, 
and  read  tbem  openly  in  the  assembly.  The  purport 
of  them  was,  that  they  acknowledged  bis  great  kmd- 
ness  both  now  and  in  the  battle ;  and  promiBed,  that 
tbe  I^acedsemonians  wonid  be  grateful.  As  soon  u 
die  letters  were  read,  the  Arcadians  fell  to  stoning 
their  king,  frequently  calling  upon  the  Messenians  to 
assist  them ;  which,  however,  they  did  not,  waiting 
for  Arist6menes*8  order;  who,  far  from  triumphing 
in  this  spectacle,  stood  still,  with  his  eyes  Bxed  on 
tbe  ground,  .which  he  wet  with  his  tears,  his  bouI 
pierced  with  sorrow  to  see  a  crowned  head  so  shame- 
fulty  and  so  deservedly  pot  to  death.  The  Arcadians 
afterwards  erected  a  monument  over  him,  with  an  in- 
scription to  perpetuate  his  Infamy.  As  for  the  Mes- 
senians  under  the  command  of  Corgas  and  Alantielus, 
they  passed  over  into  Sicily ;  where  4bey  founded  tbe 
cit^  -of  Afessene,  one  of  tlie  most  finnons  in  the  island. 
Ariatomencs  remained,  however, -in- Greece;  where 
he  married  dl  his  daugfatws,  except  the  youngest,  to 
persons  of  great  rank.  A  prince  of  Rhodes,  inquiring 
of  the  oracle  at  Delphi  whom  he  should  espopse,  that 
his  subjects  might  be  happy  under  his  posterity, .  was 
directed  to  marry  tbe  daughter  of  the  most  worthy  of 
the  Greeks;  which  answer-was  intmediately  under- 
stood to  point  at  the  virgin  dattghter  of  Aristomencs. 
-Her  therefore  he  demanded)  and  received  ;  Aristome- 
ncs accompanying  Ijinr  back  to  his  dominions,  where 
be  formed  a  scheme  of  uniting  the  Lydians  and  Medes 
against  the  Spartans^  resolving  with  this  view  to  go 
into  Mediaf  aad  to  the  court  of  Sardis;  but  wbile  be 
meditated  those  great  things,  death  surpnsed  him,  and 
thereby  fj-eed  Lacedaemon  from  the  most  fermidable 

(  enemy  she  ever  had. 

Messiah,  a  word  signifying  one  anonifed^  or  in-: 
'stallbd  into  an  office  by  unction.    It  was  usual  among 
the  Jews  to  anoint  kings,  high  priests,  and  sometimes 
■prophets,  at  tbe  designation  or  installment  of  them, 
to  signify  emblematically  the  mental  qualifications  ne- 
■cessary  for  discharging  those  offices.    Saul,  David, 
Solomon,  aad  Joash,  kings  of  Judah,  received  tbe 
a 
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royal  uHction.  Aaron  and  his  sons  received  the  saeer< 
dotal,  and  fUisIia  the  dLicipte  of  Elijah  received  the 
prophetic  unction. — ^The  name  Messiah,  Anointi-ilj 
or  Christy  (X((r*c),  was  given  to  the  kings  and  high 
priests  of  tbe  Jews.  The  patriarchs  and  prophets 
are  also  called  by  the  name  of  Mesaiaht,  or  tbe  lArtP4 
anointed^  See  I  Sam.  xii.  3,  5.  i  Chron.  xxi.  22. 
Ps.  cv.  15. 

But  this  name  Messiah  was  principally  and  by 
way  of  eminence  given  by  the  Jews  to  their  expact- 
ed  great  delivirer,  whose  coming  they  still  vainly 
.watt;  and  is  a  name  the  Chris^ans  apply  to  Jsgaa 
Christ,  in-  whom  the  jmipheciea  relating  to  die  Mes- 
siah were  accomplished.  Tko  sum  of  these  ^pbeciea 
is,  Tbat  there  should  be  ;a  glorious  persrai  named 
Messiah^  descended  fiom  Abnwam,  Isaac,  and  Jacob, 
who  should  be  horn  at  Bethlehem,-  of  a  virgin  of  th« 
fiiniity  of  David,  then  in  its  .decline,  before  the  Jews 
ceased  to  be  a  people,  while  tbe  second  temple  was 
standiug,  and  about  500  years  after  Ezxa^s  time  ; 
who,  though  appearuig  in  mean  circumstances,  should 
be  iutroduced  l>jr  a  remarkable  forttrunner,  whose  bu- 
siness it  should  be-.to  awaken  the  -atj^ntion  and  ex- 
pectation of  tbe  people.  That  this  illostrious  person 
called  Messiah  should  himself  be  eminent  for  the  piety, 
wisdom,  and  benevolence  of  his  idiaractpr,  and  the 
miraculous  works  be  sliould  perfoim:  -yet  that,  not- 
jwitfasunding  all  this,  he  should  be.  zsjected  and  put  to 
death  by  tlte  Jews.;  hut  afaoold  .afienmrds  be  raised 
from  thie  dead,  and  exalted  to  a  glorious  thnme,  ma 
which  he  should  through  aH  generations  continue  to 
rule,  at  the  same  time  making  intercession  for  sinoers* 
^^liat  great  calamities  should  -for  the  present  be  brought 
on  tbe  Jews  for  rejecting  him  ;  -whereas  the  kingdom 
of  God  should  by  his  means  be  erected  among  the 
-Gentiles,  and  disper^  itself  even  onto  the  ends  of  the 
earth ;  wherever  it  came,  destroying  idolatry,  and 
establishing  true  ^  religion  and  righteousness.  In  a 
word.  That  this  glerious  person  should  be  regarded 
by  all  who  believed  -in  him  as  a  divine  teacher,  an 
atoning  sacriBce,  mA  a  royal  goveniiv ;  by  means  of 
•whom  God  would  make  a  .covenant,  with  bis  peoph^ 
yery  diflfcreat  from  tbat  made  with  Israel  <rif  old ;  in 
^onseqoenoe  of  which  they  diould  be  restoied  to,  and 
.established  in,  thexdivine  favour,  and  fixed  in  a  state 
«f  perpetmal  lupplness.  Swt  J&va  Chrialf  and  Ciinja* 

TIANITY. 

The  Jews,  as  was  already  observed,  stiU  wait  for  tbe 
coming  of  tlie  being  impressed  with  the  no- 

-tion  of  a  teinpwal  Mcssialt^  who  is  to  be  a  mighty 
.conqueror,  and  to  subdue  all  the  world.  Most  of  the 
jnodL'i  n  rabbins,  according  to  Buxtorf,  believe  that 
•the  Messiah  ia  already  come,  but  that  he  keeps  him- 
self concealed,  and  wlII  not  manifest  himself  because  of 
-the  siofl  of  the' Jews.  Some  of  tbe  Jews,  however,  in 
'Order  to  reconrale  those  prophecies  that  wcm  to  cour 
tradiet  each  other  as  to  the  character  and  cenditioD  of 
tbe  Meuiak,  have  had  recoune  to  tbe  hypothesis  of 
two  Messt'ahSf  .who  are-  yet  to  succeed  each  other ;  oae 
in  a  state  of  humiliation  and  suffering;  the  other  1^ 
glory,  splendor,  and  power.  The  first,  they  say,  is 
to  proceed  from  the  tribe  of  Epbraim,  who  is  to 
fight  against  Gog,  and  to  be  slain  by  Annilli)8,  Zecb. 
.xii.  10.   The  second  is  to  be  of  the  tribe  of  Jodatw 
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aiodfh,  ud  lin»ge  of  David,  who  is  to  conqoer  and  kill  Aa- 
Matin.  dIIIus,  and  restore  the  kingdona  of  Iflra«l,  reigning  over 
'it  in  the  highest  glorj  and  felicity. 

Jesus  Christ  assorts  himself  the  Messiak.  In  St 
John  iv.  25.  tlic  SamaritaD  woman  says  to  Jesus,  / 
know  that  when  Messiah  comes^  whois  called  the  Christ, 
he  wili  tell  us  all  thiftgs.  Jeeua  answered  her,'  I  that 
tpeak  to  thee  am  he,  . 

There  arc  several  impostors,  who  have  endeavoured 
to  pass  for  Messtahs,  as  Christ  him^^elf  predicted.  J. 
I«ent,  a  Dutchman,  has  written  a  history  Z)f  P«:/(A}- 
messtts  **  Of  false  Messiahs.^'  The  first  he  mentions 
was  one  Barcochab,  .wjio  appeu«d  under  the  empire 


momitiins  are  many  of  them  nobly  wooded  j  hills  M-w^lWr 
before  them  Bnely  chequered  witi.  groves  and  fields.  *"  "w  "  ■ 
As  the  town  runs  in  a  sweep  along  the  edge  of  a  de- 
clivity, every  building  of  cmise^ence  is  seen  to  advan- 
tage, while  the  less  noble  parts  are  bidden  by  the  Fa^ 
lazzata.  This  is  a  regular  ornamental  range  of  lofty 
houses,  with  19  gates,  answering  to  as  many  streets  : 
it  follows  the  semicircular  bend  of  the  pert  for  one 
mile  and  five  poles,  and  would  have  been  the  hand* 
somest  line  of  buildings  in  Eiiropc  had  the  design  been 
completed  but  a  ctmsiderabld  part  of  the  extent  is 
not  finished,  except  merely  in  the  front  wall,  and  that 
socma  to  be  in  a  ver^  nnnous  eonditioo.  ^Fhilifcert 


Adrian.    Tlw  last  was  Rabbi  Mordecai,  .who  bcfran  to  Emmanuel  of  Savoy,  viceroy  of  Sicily,  ia  1622,  began 

be  talked  of  in  1682.    A  little  befwe  him,  viz,  in  '  this  princely  vk:^.    Befote  it  is  a  broad  quay,  deeo- 

1666,  appeared  Sabbetbai  Scbi,  who  was  taken,  by  rated  with  statues  and  fountains ;  ships  of  any  burden 

the  Turks,  and  turned  MahometaUi  can  moor  close  to  the  |Arapet  in  great  depth  of  water. 

MESSINA,  an  ancient,  large,  handsome,  and  strong  At  the  west  extremity  is  a  small  fort  and  a  gate ;  the 

city  of  Sicily,  an4  in  the  Val  di  Demona,  with  a  cita-  other  end  is  dosed  by  the  govemor^s  house  and  the 

del,  several  forts,  a,  fine  spacious  harbour,  and  an  arch-  «itadel,  a  modem  pentagonal  fortress,  built  on 

bishopVsec.    It  is  seated  on*,  the  seaside,  no  miles  ,  point  where  the  isthmus  or^mccw  lA' i^anuro  issues 

.  east  of  Palermo,  260  south  by  east  of  Rome,  and  x  80  from  the  main  land.     On  this  slip  of  low  ground, 

.  sopth-east  of  Najples.  E.  Lmg.  15.  50.  N.  Lat..  38.  ib.  which  with  the  Palazzata  fonna  the  circular  harbour 

/rix  pviblic  buildings  juid  the  monasteries  ;were  nume-  of  Messina,  is  placed  the  Ij^thouse  (Itasatvito),  and 

nnis,  itnd  magnificent,  jnd  it  contained  abgut  6o,oqo  on  the  point  the  old  castle  of  St  Salvatmc.   Ine  cir- 


inhabitants ;  the  harbour .  is  t^w  of  the  safest  in  the 
Mediten^nean,  and  extremely  deep}  .the  vicei:oy  of 
Sicily  resides  here  six  juontlis  in  the  year;  and  it  was 
.  a,  place  of  great  trade  in  silk,  oil,  fruit,  com,  and  excel- 
lent vrine,  especially  since  it  was  declared  a  free  port. 
This  city  in  tjie  beginuing  of  the  year  1783  suffered 
most  dreadfully  by  the  earthquakes  which  shook  great 
part  of  Calabria  and  Sicily  to  their  foundations,  over- 
turned many  rich  and  populous  towns,  and  buried 


cumference  of  die  port  is  four  miles :  it  {ffobably  owes 
its  fimnation  to  an  earthquake,  which  opened  an  im- 
mense chasm,  and  dien  fiUcd  it  with  water.  Near  tiw 
Hothouse  is  a  kind  of  whirlpool  m  the  sea,  abowo  as 

the  Charybdts  of  the  anclenta, 

The  inner  part  of  Messina  is  dirty,,  though  it  con- 
tains a  considerable  number  of  neat  churches  and  large 
substantial  dwelling.  Hie  cathedral  is  Gotliic,  en- 
riched with  Saracemc  mosaics  on  the  altars  and  shrines  ; 


thousands  in  their  ruins:  (see  Calabria,  and  Earth-  ,  the  front  of  the  hi^  altar  is  particularly  splendid  ; 


_  tiiTAKE,  Geology  Index). — The  following  account  of 
,.  Messina,  as  it  stood  before  the  above  period,  isextract- 
.  ed  from  Mr  Swiabume*s  Travels  in  Sicily, 

■  A  large  chain  of  mountains  presses  upon  the  shore, 
and  part     the  city  stands,  udoq  elevated  gronnd.  The 

vVL,xiir.PMn. 


Gagini  has  embellished  the  pulpit  and  some  tombs 
with  excellent  specimens  of  his  art.— In  the  treasury 
of  this  church  is  preserved  the  palladium  of  Messina^ 
a  letter  from  the  Virgin  Mary  to  its  citizens  (a). 
This  is  the  title  npon  which,  the  Messinese  build  their 
f  3  Z  pretensionit 


(a)  The  story  is  as  fallows :  A&er  St  Paul  had  made  some  stay  at  Messina  (a  circumstance  of  his  travels 
uanoticed  by  St  Luke),  the  Messinese  prevailed  upon  him  to  return  to  Jerusalem  with  an  embassy  of  four 
persons  sent  by  the  city  to  the  Vixgin  Alary.  Their  excellencies  were  graciously  received  by  her,  and  brouriit 
back  a  letter  written  with  her  own  hand  m  the  Hebrew  tongue,  which  St  Paul  translated  into  Greek.  By 
the  irrup^on  of  the  Saracens  this  invaluable  treasure  was  lost,  and  utterly  forgotten  till  the  year  1467,  when 
Constant ine  Lascaris,  a  refugee  Greek,  found  a  cqpy  of  it,  and  turning  it  into  Latin,  made  it  known  to  the  . 
citizens,  and  then  to  all  the  Catholic  world.  Its  authenticity  is  now  so  well  established  at  Messina,  that  Regna 
the  .histraian  candidly  acknowledges,  that  whoever  was  to  c<mfi»s  even  a  doubt  on  the  subject  in  that  city  woidd 
be  treated  as  an  infidel. 

Thb  curious  e^tle  is  conceived  in  these  terms Maria  Virgo,  Joachim  dia,  Dei  hamlllima  Christi  Jefti 
cniciiixi  mater,  ex  tribu  Judx,  stirpe  David,  Messanensibus  omnibus  salotem,  et  Dei  Fatris  OnmipotMtis  bene- 
dictiooem.  Vos.j^nnes  fide  magna  legates  ac  nuncios  per  publicum  documcntnm  ad  nos  niisissc  cmstat.  Fi- 
liom  nostrum  Dei.genitum  Deum  et  hominem  esse  &teinini,  et  in  ccelum  post  suam  resurrectiMiem  asceodisse, 
PauU  apostoli  elccti  pnedicatione  mediante  viam  veritatis  agnoscentes.  Ob  quod  vos  et  ipeam  civitatem  bene- 
dicimus,  cujua  peqietuam  protectriccm  no6,^se  volumos.  Anno  filii  nostri  XLII.  Indict.  I.  III.  Ntmas  Junii, 
luna  XXVII.  feria  V.  ex  Hyerosolymis. 

'TI1US  translated: — The  Virgin  Man^,  dau^ter  of  Joachim,  most  humble  mother  of  God,  Jesns  Christ 
crucified,  .of  the  tribe  of  Juda  and  the  &nuly  . of. David,  health  and  the  blessii^  of  God  the  Father  Almighty 
to  alt  the  people  of  Messina.  Out  of  the  abundance  of  your  faith,  you  have,  in  consequence  of  a  public  de- 
liberation, sent  a  dqiutation  jto  me  j  and  since  you  acknowledge  that  my  son  is  both  God  and  man,  and  that 
he  ascended  into  heaven,  aftet  his  rcsutrectionf  as  yoa  have  learned  ban  the  preaching  of  St  Paul  thfe  apostle. 
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Mesdna.  preteasions  to  pre*eininence  over  the  whole  inland,  nay 
'  over  the  whole .  world ;  to  its  virtues  and  patronage 
they  attribute  every  piece  of  good  fortune,  and  to  their  , 
own  unworthinesfi  all  sinister  events  that  have  befallen 
them.  The  authenticity  of  this  epistle  has  been  se- 
riously impugned,  and  of  course  vigorously  defended  by 
many  Sicilian  divines  and  disputators. 

lliere  is  another  church  in  this  city  that  deserves 
particular  notice,  not  so  much  on  account  of  its  archl- 
.  lecture  or  ornaments,  as  for  its  being  the  last  refuge 
of  the  Greek  liturgy,  which  was  once  the  |iredomi- 
nant  service  of  the  island,  but  gradually  abolished  by 
different  conquerors.  It  is  dedicated  to  the  Virgin 
Mary  de  Grapheo,  or  of  the  Letter^  which  denomina- 
tion may  perhaps  have  furnished  Lascaris  with  the  idea 
of  his  letter.  It  is  known  at  present  by  the  name  of 
la  Cattoiica,  According  to  the  Greek  canons,  the  en- 
trance of  monastic  churches  was  reciprocally  forbidden 
.  to  each  sex,  and  the  cathedrals  were  the  only  places  of 
worship  where  a  daily  sacrifice  was  offered  up  by  the 
bishop  and  clergy,  and  where  both  men  and  women 
were  present  at  the  same  time,  but  in  difierent  parts  of 
the  church.  From  this  general  admittance  the  buiTd- 
uig  acquired  the  title  of  Catholic  or  universal, 

Messina  is  all  paved  with  lava,  cut  into  large  flags 
of  two  feet  square :  a  material  which  Xhk  vicinity  of 
lavas  renders  it  easy  to  procure,  and  which  being  very , 
hard  resists  friction  better  Uian.  any  othftr^ 

During  a  series  of  notwitl^tanding  the  variops 
revolutions  and  calamities  to  which  it  has  been  ex- 
posed, this  city  has  still  'maintained  .'its  original  situa- 
tion J  while  most  other  cities  have  shifted  their  ground  ' 
more  or  less  from  th'e  place  where  they  - were  firat 
founded.  But  its  situation  enjoys  advantages  which 
have  still  tempted  such  of  its  inhabitants  as  escaped 
from  the  ravages  of  war  and  the  desolation  of  e^th- 
(^uakes  to  pr^t  It  to  evNy  other  -spot,  hdwever  de- 
lightful or  secure.  It  is  of  very  ancient  ongin  }  it  has 
been  under  many  different  races  of  monarchs  ,  and  its 
name  has  been  repeatedly  changed  :  It  has  been  at  dif- 
ferent times  called  Zander  Mamertttuif  Messaaa,  Its 
£rst  name  Za»c&,  .which  in  the  old  language  of  Siidly 
meant  a  sickle  alluding,  as  some  authors  suppose, 
to  the  form  of  the  port ;  or,  according  to  others,  to 
1^  fertility  of  th«  conntiy.  Allured  by  the  advan- 
tages of  its  situation,  the  Cumaeans,  a  commercial  and 
enterprising  pet^le,  invaded  the  island  and  drove  the 
Siculi  from  this  settlement ;  they  were  in  thur  turn 
overpowered  by  a  band  of  Samian  adventurers',  who 
nude  way  for  a  colony  of  citizens  of  Messene,  and  under 
these  masters  it  changed  its  name  to  AUsaaoa.  That 
government  was  of  short  duration;  for  in  aSf^h 
year  before  Christ  it  was  destroyed  the  Mamertines, 
a  warlike  unprincipled  nation  inhabiting  the  south  wt 
of  Bruttium,  TTifese  soldiers  being  received  into  Mes- 
sana  on  their  return  to  Italy  from  Syracuse,  where 
tkey  had  served  as  mercenaries  in  the  army  of  Aga- 


thocles,  took  an  opportunity  of  massacring  the  inha-  Hfsuna. 
bitants  and  usurping  thpir  possessions.  "Kie  city  was 
now  called  Mamertt'na  ;  and,  in  order  to  support  them- 
selves  against  the  resentment  of  the  SiciUan  powers, 
the  Mamertines  implored  the  protectiwi  of  the  Ro- 
mans, who,  eager  to  extend  uieir  dMniuion  b^ond 
the  limits  of  Italy,  and  jealons  of  the  growing  power 
of  Carthage,,  made  no  scni^  to  succour  these  assas-  • 
sins  with  a  consular  army.  Ttliis  step  brought  on  the 
first  Funic  war.  Hw  MamertineB  reapM  'no  otKer 
fruit  from  the  alliance  but  a  more  honourable  degree 
of  slavery }  for  such  was  the  real  nature  of  their  con- 
nexion with  Rome,  whatever  name  it  might  be  dis- 
guised under. 

Messina  was,  however,  always  distinguished  by  par- 
'  ticular  attentions  and  favours  from  the  senate  j  and,  ex- 
f:epting  a  short  period  during  the  wars  of  the  trium-  - 
virate,  appears  to  have  tasted  all  the  sweets  of  Roman 
prosperity,  without  partaking  of  the  bitter  draughts 
of  adversity.  Its  fate,  in  the  ruin  of  the  empire,  was 
similar  to  that  of  the  rest  of  Sicily.  In  82^  M^sina 
fell  into  the  hands  of  the  Saracens,  bat  obtamed  very 
'  honourable  terms  of  capitulation ;  St»  half  the  dty 
was  left  to  the  Christians,  where  they  were  to  be  go- 
verned by  their  own  laws,  and  profess  their  own  reli- 
gion undisturbed.  In  the  other  resided  the  bey  of 
one  of  the  five  provinces  into  which  the  Arabian  con- 
querors had  divided. the  island.  Notwithstanding  this 
indulgence,  Messina  was  the  first  to  cast  off  the  yoke 
in  X037,  when  George  Maniaces  landed  an  army  of 
Greeks  and  Normans  on  the  shore  of  the  Faro. .  It  af- 
terwards held  out  against  the  whole  Mussulman  force, 
till  the  feeble  state  of  a  distracted  empire  shot  out  alj 
hopes  o£  assistance  from  Constantinople.  This  unfor« 
tnnate  city  then  opened  its  gates  to  the  army  of  the 
caliph,  and  felt  very  severely  the  wei|^t  of  his  resent- 
.  mentj  but  it  did  not  long  groan  nnder  the  yoke  j  for 
in  less  than  ao  years  R^er  the  Norman  took  it  by 
surprise,  and  delivered  it  from  Mahometan  oppression. 
During  the  crusade  our  Richard  CcEur  de  Lion  and 
Philip  Augustus  king  of  France  wintered  here  in  their 
way  to  Palestine  a  sojourn  marked  by  continual  quar- 
rels, conflagration,  and  bloodshed-  The  Messinese 
were  particularly  tardy  in  entering  into  the  national 
conspiracy  of  1 282,  but  afterwards  exceeded  the  rest 
of  the.  insurgents  in  deeds  of  cruelty:  This,  and  the 
importance  of  th^ir  situation,  singled  them,  out  for  the 
first  objects  of  Charleses  vengeance.  He  invested  their 
city  very  closely,  and  declared  so  openly  his  determi- 
nation to  refuse  all,  terms  whatever  to  the  besieged, 
that  they  saw  no  hopes  of  safety  bnt  in  an  obstinate 
defence.  Tbxtxx  courage,  perseverance,  and  su&rings, 
were  exc^esaive ;  at  length'  their  strength  and  resources 
began  to  fell  rapidly,  uid  every  circumstance  seemed  . 
to  denounce  their  speedy  destruction,  when  Roger 
Iiauria  appeared  off'the  harbour  with  the  Arragonian 
flest,  forced  the  king  to  retire  with  precipitation  across 

the 


1  give  my  blessing  to  you  and  all  your  city,  and  agree  to  become  your  protectress.  Ifl  the  42d  year  of  my  Sdn, 
tbe  1st  of  the  indiction,  the  3d  day  of  June,  and  the  27th  of  the  moon,  at  Jerusalem." 

Not  to  dwell  upon  the  astronomical  blunders  in  these  dates,  Jet  it  suffice  to  observe,  that  Lascaris  was  not 
aware  that  Denis  the  Littie,  a  Syrian  nKmk  in  the  6di 'century,  was  the  first  iriw  nude  nw.oftlw.eni  that.cpnir 
■lenccB  at  onr  ^vkut's  birUi. . 
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tlie  straits^  and  in  his  sl|^t  defeated  and  destroyed  his    the  other  diyersions  with  which  tbev  are  aticompuiied  :  Meuioa. 
naval  armament.    Bobert,  grandson  of  Charles  I.  also,  a  tumahuons  jo^  rei^  over  the  city }  and  the  evening' 
made  a  fruitless  attack bat  in  the  disturbed  reign  of  '  '  "        **         '  **        '  - 

Frederic  III.  Meftsina  was  delivered  up  to  Looia  king 
of  Naples  nnd  bis  consort  Qaeen  Joan,  who  entered  it 


in  triumph.  In  a  few  years  it  returned  to  its  former 
possessors.  The  ^ear  1672  was  remarkable  for  the  re- 
volt of  the  Messmese. — They  threw  off  the  Spanish 
yoke,  and  swore  allegiance  to  Louis  XIV.  king  nf 
France.  They  were  ror  some  time  vigorously  assisted 
hj  the  French  >  but  before  the  Spaniards  had  gained 
the  least  advantage  to  excite  an^  hopes  of  recovering 
so  valuable  a  possession,  Louis  round  himself  necessi- 
tated from  motives  of  political  interest  to  desert  his 
new  sabjeets,  and  leave  them  to  the  mercy  of  their  old 
incensed  masters.  The  horror  of  being  thus  abandon- 
ed, and  the  chastisement  inflicted  by  Spain,  broke  the 
fierce  spirit  of  the  Messinese  }  they  were  still  stunned 
with  the  remembrance  and  effects  of  this  blow,  when 
the  plague  in  1 743  was  introduced  from  the  Levant, 
and  swept  away  more  than  half  tlie  inhabitants.  From 
dns  chain  of  calamities,  the  opulence,  trade,  and  po- 
pnlation  of  Messina,  have  been  gradually  sinking}  and 
mless  very  favourable  circumstances  happen,  will  every 
year  fall  lower.  The  number  of  its  inhabitants  does 
not  now  exceed  30,000. 

The  following  particulars  are  added  from  M.  Hooel, 
who  visited  this  city  unce  the  late  earthquakes,  which 
completed  its  destruction. 

'  On  the  front  of  the  cathedral  there  is  a  square, 
which,  though  not  regular,  is  far  frvm  being  mean. 
This  wias  not  the  largest  square  in  Messina  before  its 
•verthrow}  bat  it  was  the  most  elegant,  the  most 
splendidly  adorned,  and  the  best  frequented.  There 
stands  in  this  square  an  equestrian  statue  of  Charles  II. 
of  Spain,  in  bronze,  which  has  been  spared  b^  the 
earthquake.  It  stands  on  a  marble  pedestal,  m  the 
middle  of  the  sqoare.  Opposite  to  this  statue  is  an 
elegant  marble  fountain,  ornamented  with  a  variety  of 
figures,  representing  men  and  other  animals,  idl  of 
them  sponting  out  water  in  great'  ahnndance  j  which 
osed,  in  snnuner,  to  spread  an  agreeaUe  and  refredi- 
ing  coolness  over  the  sqnare,  that  induced  company  to 
assemble  here.  Seven  streets  terminated  here.  The 
cathedral  forms  a  part  of  the  sqnare.  It  is  dedicated 
to  the  blessed  Virgin  }  the  occasion  of  which  has  been 
already  mentioned. 

Tbere  is  an  anniversary  feast  celebrated  in  Messina, 
which  is  called  the  feast  of  the  latter.  A  lock  of  the 
Virginia  hair,  which  she  sent  to  tbfc  Messenians  at  the 
same  time  with  the  letter,  is  carried  through  the  city 
in  pncession  in  a  crystal  vessel.  She  made  also  a  pre- 
sent of  her  picture  to  the  Messenian  deputiesi  It  is 
placed  over  the  tabernacle.  Nmie  but  ^  canons  of 
the  cathedral  are  pennitted  to'  touch,  or  take  np  on 
thur  shoulders,  the  nlver  shrine  in  iriiidi  the  crystal 
vessel  with  the  Vaginas  hair  is  deposited.  Ei^t  of 
those  canons,  with  mitres  their  beads,  bear  this 
shrine  in  the  procession.  Hie  canopy  suspended  over 
it  is  supported  by  six  senators  in  their  robes. '  The 
picture  and  the  hair  are  shown  to  strangers.  This  pro- 
cession, and  the  other  religious  ceremonies  of  this  festi- 
val, are  followed  by  horse  races.  The  spirits  of  the 
people  being  alreadv  devatad  by  their  idigiom  exier^ 
weSf  Aey  engage  mtfa  amazing  eagernesi  in  these  and 


concludes  with  illuminations  and  fireworks.  He  ships 
in  the  harbour  pay  the  citizens  die  compliment  of  en- 
tertaining diem  with  a  discharge  of  their  guns  on  the 
occasion. 

Through  a  square  called  the  Square  ^  the  Great 
Hospital,  mas  a  large  and  impetuous  torrent,  the  Porto 
deiie  Legni,  It  is  precipitated  from  thote  lefty  moun- 
tains which  overlook  this  city  on  the  south  side.  The 
channel  which  it  has  cut  out  for  itself  is  at  times  en- 
tirely full.  It  would,  on  such  occasions,  overflow  the 
square  and  other  parts  of  the  city,  were.it  not  con- 
fined by  walls  which  have  beoi  Iniilt  on  both  sides  to 
prevent  such  accidents.— Another  stream  of  a  similar 
origm,  called  the  Torrent  o/*  La  Bocetta,  runs  throu^ 
another  part  of  the  city,  it  is  also  confined  within  walls 
to  prevent  it  from  overflowing. 

The  Square  of  St  John  of  Malta  is  one  of  the  largest 
in  Messina.  In  the  middle  of  this  square  is  a  fine 
marble  fountain,  ornamented  wiUi  a  variety  of  scul- 
tured  Bgures  and  Jets  dVau.  Beside  the  fountain  there 
used  to  stand  a  lai^  reservoir  for  horses  to  drink 
out  of. 

Id  the  time  of  the  annual  festivals,  there  used  to  he 
exhibited  on  the  water  of  the  reservoir  a  galley,  or  ra* 
tiier  a  fictitious  representation  of  a  galley,  with  gal* 
ley-sUves,  soldiers,  officers,  and  a  commander  on  board« 
all  in  arms,  and  the  galley  properly  equipped  as  a  ship 
of  war.  This  galley  was  dMorated  with  ^reat  art ; 
and  by  night  the  masts,  and  every  other  suitable  part, 
were  hung  with  lamps,  which  illuminated  it  in  a  very- 
splendid  manner.  Every  thing  aronnd  was  so  artifi- 
cially disposed,  that  when  the  fiie-woriu  were  played 
off,  the  spectator  was  led  to  think,  though  be  per- 
ceived only  one  galley,  that  the  noise  which  he  heard 
was  produced  by.  a  naval  combat ;  and  that  the  other 
ships  were  concealed  irtm  hu  view  by  the  smoke  oc- 
casioned by  the  ffuns  and  fireworks.  This,  whea 
properly  conducted^  was  a  noble  qtectade.  Tlie  se- 
nate repaired  thitho-  tnm  the  cathedral,  attended  with 
a  guard  and  a  numerous  company.  In  ime  carrii^  sat 
six  senators,  the  governor  <a  the  city,  and  sometimea 
the  archbishop.  It  was  exceedio^y  laige  and  drawn 
by  six  white  horses  very  richly  harnessed.  Other  car^ 
riages  followed,  with  the  tram  who  attended  the  go- 
vernor and  the  denators. 

Almost  all  festivals  owe  their  origin  to  some  extra- 
ordinary event,  or  some  singular  stny  either  true  or 
false.  It  is  said,  that  when  tfae  splendor  with  which  the 
feast  of  the  Assumption  de  la  Bora  was  ceiehrated  at 
Messina,  first  began  to  attract  forei^ers  to  the  citj^ 
on  that  occasion  "such  crowds  repaired  thither  as  to 
alarm  the  inhabitants  with  the.  fears  <tf  a  famioe :  Bnt 
me  yesT,  when  the  onmher  of  strangefs  was  greater 
than  usual  at  the  time  of  this  festival,  the  magistrates 
were  v»y  much  at  a  loss  how  to  supply  them  with 
provisions }  and  at  length,  every  other  resource  feiling, 
no  hopes  of  relief  remained  bnt  from  the  kindness  of 
the  Blessed  Virgin.  Fervent  prayers  were  addressed 
to  their  patroness :  and  next  morning  by  day-break  three 
brigantines  appeared  entering  the  harbour  with  full 
sails.  Tfa^  proved  to  be  loued  with  com.  It  was 
eagnly  puiOMsed :  and  tfae  people  o£  dw  city  hasted 
to  appease  their  huunr.    But  mb»a,  they  came  afler 
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Mwb'iwt  refreshing  tliemselves  to  pay  the  corn  mcrcliaiits  tbcir 
'  money,  neither  sbi^  dot  merchants  could  be  {band. 
After  their  first  emotions  of  surprise  had  subsided,' 
they  naturally  concluded  that  such  a  seasonablf;  sup- 
ply must  undoubtedly  be  a  present  from  the  Virgin, 
who,  being  pleased  ivith  the  zeal  of  her  Messenian  vo- 
taries, and  desirous  to  prevent  the  concourse  of  stran- 
pers  who  attended  the  festival  from  diminishing,  had 
interposed  in  this  miraculous  manner  to  safe  them  from.-, 
the  distresses  of  famine.  A  new  festival  was  celebrated 
in  gratitude  to  their  generous  benefactress.  Three 
small  vessels  of  silver  were  made,  and  dedicated  to  the 
Virgin  in  memory  of  the  event ;  and  ^hese  arc  at  pre- 
sent used  as  lamps  in  the  cathedral.  The  senate  like- 
wise decreed,  that  the  clergy  should  pay  annually  a 
B^nalL  tax,  to  be  laid  out  in  constructing  a  small  gal- 
ley tio  swim  on  the  fountain,  and  in  defnying  the  ex- 
£en(;cs  of  the  fireworks.  The  profits  of  the  clergy  are 
so  oooaiderable  on  the  'occasion  of  the  festivid,  that  they 
may  bo  suppoied  to  pay  the  tax  with  great  cheerful. 
ness.  .... 

In  Messina,  as  In  the  other  cities  of  Sicily,  the  W(h 
men  wrap  themselves  10  a  ^vgs  black  piantle  above  the 
test  of  their  dress.  The  stnmi  are  richer  or  {dainer  ac- 
cording to  rank  aoii  circumstances.  People  who  are 
nbt  rich  enough  to  have  fine  clothes  of  their  own, 
hire  them  at  so  much  an  hour.  There  are  women 
who  make,  a  livelihood  by  lending  out  their  clothes. 
The  n^antle  .covers  the  wearer  from  head  to  foot.— - 
It  radiicea  the  old  and  the  young,  tbe  ill-shaped  and 
tW  lKa9ds^iie,_wetty  much  to  an  equality  in  point  of 
appea^aiice.  .  T\m  must  naturally  appear  very  uofa- 
WHinble  to  tlie  influence  of  beauty.  But  yet,  on  pro- 
per ooc^aionB,  at  .chnrt^  or  in  a  public  walk,  the  la- 
dies of  A&ssina  find  means  to  open  and  adjust  the  man- 
tle M.  as  to  display  all  their  beaaties  of  face  and  shi^ 
iiind  to  attract  tbe  aflSfctions  of  lovers,  periiaps  mwe 
powerfully  than  if  their  dress  were  suited  to  display 
their  (diarms,  In  a  more  ostentatious  m^ncr. 

Beti^reeri  Messina  and  the,tower  of  Faro  there  stands 
a  small  church  cidled  the  Madom  qJ  the  Grotto.  It 
^as  anci«nt^  a  temple  of  a  round  strtictnre,  and  orna- 
i|Wnted  wiixfi,  columns  like  the  teoifdc  of  the  sun  at 
Borne.  Modern  columns  now  supply  the  place  that 
was  occupied  by  the  ancient.  There  ate  large  niches 
in  (he  rock  adjoining  to  the  temple,  which  are  thought 
to.  V  of  c%u»l  antiowty.  These  contain  no  sculptur- 
ed fibres }  but  in  Pagan  times  they  might  possibly 
codJ^iH  some. 

Measinft  .b^ing  situated  between  .Mount  JEtna  and 
tjiegutfof  Cbarybdi?,  and  being  likewise  at  no  great 
■  ql^ttince  from  the  volcanoes  of'  Liparl  and  Stroniboli, 
tpxa^  h&vd  been  in  all  ages  liable  to  soffer  by  earth- 
quakes. Such  terrible  events,  however,  appear  to 
have  heeq  inore  upfrequent  ^n  ancient  than  in  modem 
^mes,  and  h&.ve  actually  alarmed  tbe  present  age  ofWner 
than  aqyj  other.  Iq  the  year  1693  a  fourth  part  of.tlie 
tiiies  of  Sicily  wi^  dt^troyed  tiy  an  earthqu^.  Mcs- 
919ft  merely  teU  the  shock }  all  its  buUdln^Sj  however, 
4i^0ed.  Iiv the.  year  it  j^uffeted  another  eqttaV 
lyvioUti^  ,.A  pjagiie  ,whK^  followed  in  1743  retard- 
ed the  repairs  necessary  after  the  earthqiiake.^  In  the 
year  .^780  ^is  city  coDtumed,  for  more  than  six  monthsi 
to  If^ji        P«w  e^rthqnftke?. 

Vitst  the  state  of  the  dtmeiits,  previous  to  Chese 


dreadful  events,  carefully  examined,  it  might  perhaps  Mewaa. 
be  found  tb  undetgo  certain  changes  which  might  be '  y 
considered  as  ^xtgnosticating  them. 

The  autumn  of  the  year  .1782  was  unusually  cold 
and  rainy.  Fahrcnbeit*8  thermometer  was  oflen  aa' 
low  as  50  degrees.  Hie  succeeding  winter  was  dry ; 
and  the  mercury  nev«  fell  under  25  degrees :  Aqd, 
what  is  udcommoD  in  diat  season,  storms  were  now 
and  then  observed  to  arise  from  the  West.  The  ^ta 
in  the  channel  observed  that  the  tides  no  longer  ro»e 
at  the  usual  periods,  and  the  gulf  of  Charybdis  raged 
with  extraordinaiy  fury. 

On  the  5th  of  February  1783,  the  air  was  heavy 
and  calm ;  the  sky  obscured  with  thick  clouds,  and  tlw 
atmosphere  seemmgly  all  in  a  flame.  About  half  af- 
ter twelve  at  noon,  tbe  earth  began  to  sb^e  with  a 
dreadful  noise.  The  shocks  continually  increased,  and 
became  at  length  so  vtdent  as  to  open  the  ^pouod,  and 
to  overturn  in  two  or  three  minutes  a  considerable  1 
part  of  the  buildings. 

A  long  white  doud  appeared  to  the  north-west  ^ 
and  soon  after  another,  very  dark,  in  tbe  same  quar- 
ter of  the  heavens.  The  latter  in  a  moment  spread 
over  tbe  whole  horizon,  and  deluged  the  city  with  ram 
and  hall,  accompanied  with  dreadful  claps  of  thunder. 
Tbe  inbabitaots  fled  ia  the  utmost  terror  to  the  fields 
and  the  ships  in  the  harbour. 

From  mid-day  till  five  in  the  afternoon  the  earth- 
quake continued  almoat  without  interruption.  The 
shocks  then  became  somewhat  less  firequent.  Tbe  crie» 
of  the  dying  j  the  shrieks  of  those  who  were  half  ba* 
ried  under  the  ruin^  i  the  wild  terror  with  which  odierSf 
who  were  still  able,  attempted  to  make  their  escape^ 
the  despair  of  ftthcars,  motheis,  and  hnsl^ds,  hunk.  ' 
ni  thoae  who  were  dearest  to  dicin  }  then  ibriMd  ako- 
gether  a  scene  of  horror,  ipoh  w  can  but  seldom  oe-' 
cnr  in  the  history  of  the  calamities  of  the  hamao  race.. 
Amid  tliat  awfiil  scene,  instances  of  the  most  heron 
courage  and  the  roost,  generous  afiection  were  disi^y- 
ed.  Mothers,  regardless  of  their  own  safety,  rushed 
into  every  danger  to  snatch  their  children  from  death* 
Conjugal  and  filial  aflfeption  pt)mpted  deeds  not  less, 
desperate  and  heroic.  But  no  sooner  did  tbe  earth- 
qudte  cease,  than  the  poor  wretobeS  who  hod  escaped, 
b^an  to  feel  th6  iuHaencc  of  very  different  pasnens. 
When  they  returned  to  visit  the  ruins,  to  seek  out  the 
situhtiett  their  bllen  dwellings,  to  iuquira  into  the  ■ 
xate  of  their  fiimilleSr  to  procure  food  and  eellect  senna 
xemuns  of  their  former  forbines— sndi  as  found  their 
circumstances  the  n^ost  wretched  became  soddeoly  ani- 
mated with  rage,  which  nothing  but  wild  despair  could 
Inspire,  The  distinction  of  ranks,  and  tbe  order  of  so- 
ciety were  disr^ardeti,  and  property  eagerly  violated. 
Murder,  rapine,  and  lawless  robbery,  reigned  am(H%. 
the  smoking  rtiins. 

AhoQt  ofle  in  the  morning  another  shock  of  tbe 
catibquake  was  felt,  which  oVertiinied  most  of  tbe 
houses  that  were  Rtill  standing..  Most  of  those  wbom< 
wttQt,  or  avarlte,  or  humaaityt  still  detuned  anKmg^  the 
ruins,  now  shared  the  .same  fate  with  their  friends 
^Qta  the  former  dipcks  bad  hnried  onder  them. 

"Ilie  sdA»edittg  dfiy  sqaree  alleviated  Ule^d  ' 
tbiv  disnil  tight:  tlw  few  wretdfts  1^  stiU  sdrviv- 
^d>found  themselves  destitute  of  every  necessatj.   M  • 
length  order  was  in  some  degree  re^es^bliidied  y  ud  in 
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ttto  ^ystafEer  eveijr' person  ms  supped  at  leiiKl  with 
'  sotttk  mia!t  portiflo  of  Uie  necessaries  for  sabaktence. 

None  jet  thooght  of  retnming  to  take  np  their 
abode  among  tin  niinr.  The  common  people  fixed 
tbeh*  residence' on  tbe  plain  of  Porto  Salvo,  near  the 
town  of  Salleo.  The  noUes,  magistrates,  and 
dmnts,  took  up  their  abode  on  an«ther  phun,  oatbe 
other  put  of  the  sfareoiA  Pditb  de  Iiegn»$  t!ie  siddicn 
at  Term  Nnova. 

Some  violent  ^ocks  which  were  again  fe\V  on  the 
7tb  of  February  and' the  28th  of  March  completed  the 
deStmctton  of  the  citjr;  The  corn  magazines,  bow^ 
ever,  escaped  without  dama^ :  and  tbe  puUio  ovens 
and  tbe  aqueducts  were  but  little  injured.  From  these 
facts  it  may  petbaps  be  inferred,  that  bad'  not  the  houses 
of  HfessiiAi  been,  in-  general,  hastily  buUt  at  the  first, 
and  aftmn^s  carelessly  repaired,  fewer  of  them  would 
have  been  overtbrowir  by  tbe  earthquake. 

Tbe  neiffhboariog  villages  having  suffered  but  little, 
were  die  first  to  relieve  the  remaining  inhabitants  of 
Mesuna  in  their  distress.  Maltese  g^ies  forsomadays 
mmdied  necessartet  f  the  poor  and  the  sick  with  a 
generosity  which  merits  the  highest  praise.  They 
brought  sorgeons  Mai  whittewr  was  needfol  £»  the 
core  of  the  wounded;  The  supples  sent  by  the  Icing 
of  Fraaee  were  refusedf  for  what  reason  we  know  not. 
AVhat  money  was  needed  for  the  support  of  tbe  peo- 
ple was  taken  from  tbe  tieawryof  thecitjof  Messipa} 
for  what  the  kii^  of  Naples  seat  was  seixed  aad  spent 
by  the  gaarisen. 

.  It  is  said  that  not  more  tba&  800  or  900  porsons 
perished  by  this  earthquake.  The  sea  daring  that 
obirMtsioa  of  the  land  wui  sKgl^  agllaiMt  in  Ao  haF- 
hostr.  Fartlier  out  the  sea  was  more  violently  »gitat« 
ei'f  hot  none  of  the  diips  in  the  harbour  were  dashed 
to  pieces.  The  waters  rose  so  h^  ae  to  be  ii^rious 
in  a  very  considerable  degite  to  Fharo,  ftswettas  along 
the  coast  of  Scyltk  and  Bagnara. 

This  eartbqaake.naa  not  of  a  momentary  duration, 
like  that  by  which  Lisbon  was  destroyed,  and  like 
MMrfy  others }  for  ntorfe  than  sixty  days  from  the  ftfa 
of  February  to  tbe  begimimg  iti  April,  Mbssina  con- 
tinued to  be  shaken,  aad  in  that  time  l^lt  mare  than 
203  shocks  *,  and  even  after  that  period  tbe  alarm  was 
again  tmi  again  renewed.  Not  only  the  raagiutrates, 
the  soldiers  and  the  people,  but  tbe  priests  likewise, 
Tilth  their  tabernacle  and  altar,  retired  to  tbe  barracks. 
The  nuns,  too,  deserted  tlicir  cloisters,  and  sought  a  re- 
treat  without  the  wvlls.  Some  of  them  confined  them- 
selves to  the  gardens  of  their  convents }  others  mixed 
indiscrxmitiately  with  the  people. 

Tbe  chief  damage  which  Uie  public  buildings  witli- 
io  tbe  city  sufiered  was  the  fMl  of  the  dome  of  the 
cbiirch  of  Furgatory.  Only  the  walls  were  lefLstand- 
aag  j  and  even  those  had  m^nA  obnsidetably.  (Abc-  half 
itf  tbe  stM^Wof  thccetbsdrat.ww  beatu  feo^be  ^«itd. 
The  nrngAcines  of  Porta  Fnmoe  were  Ukewise  very 
much  «he4lQned.  Tbe  f  «t  of  %  S«lv«t«r,  h«ti^r  built 
.«n  an  artificial  foundation,  tbe  side  next  the  sea  is  there 
fiUlen  down ;  bo^  on  the  other  side,  where  it  is  fo.unded 
«n  a  rock,  it-lnis  stowlwimned^dl^thfriiirtetoQf  tbe 
iilirtfaqciftkc*' 

Obilfe  3|tlt  of  f>AkWys  i*hen'lft6  vadr^uUdcfrvrtu 
iiftM.  Tio1ebtHiA,nt  vny  tjine  afterwarj^,  a  strong 
^ttft^iof  mripbnr  .wni  ttik  ■  Tbe  <artib  was  affected 


somewhat  in  the  same  way  as  if  it  had  been  boroo  u;^ 
on  a  fluid  ;  and  seemed  to  reel  with  the  diocka  mnch 
like  a  ship  tossed  with  the  waves.    Tiua  tremulous 
motion  was  felt  all  ever  Sicily;  but.  towards  Fharo 
it  became  wealur.    On  the  following  days  tbe  sl^, 
w«8  ckKidy ;  the  nMMUtains  of  Sidly  and  tbe  sboni  01 '- 
Calabria  continued  oovenedirith  a  tliickfc^  like  sndw.-. 
North  Mid  north-east  winds  raged  with-  the  moat  viokot 
impetuosity. 

Tbe  disastrous  yoar  of  this  earthquake  was  soane 
cnacluded,  tbe  chasms  which  U  had  opteed  in.  the 
ground  were  still  yawning,  and  tbe  poor  inbabkanto  of' 
the  adjacent  ooantry  stilt  iremUed  with  temur,  when 
the  ele.iientft  again  rsnewed  their,  fury  to  ravage  this 
DHserabfe  land. 

On  Titesday  tbe  6th  of  January  1 784,  about  sunrise,  , 
tbe  wind'  befnm  to  blow  softly  from  the.  north-east. 
Tbe  sea  ipradnaHy  swelled,  rose  beyond  its  bed  with . 
rapid  impetaosity,  overAowed  tbe  quay  of  Messina,  and  ^ 
lashed-with  its  billevrs  tbe  ruins  ol'tlfe  Fahazata.  It 
loosened  an4  dis^aeed  -many  of  tbe  stones  of  the  mole,  . 
spread  ovec  the  wbriie  street^  and  attacked  the  pedestals  . 
of  tbe  statcet  which  bad  beea  spued  h? 'he  eaithquake,  ^ 
and  still-  stoe4  firm  mong  th*  mins.  The  sarae  fiirioos  ■ 
wind  which  swelled  tbe  sea  In  so  extraordinary  a  man- 
ner, ravaged  tbe  whole  coast  froia  Mcssiaa  all  the  way 
to^Syraeuset 

MES8l7AGi3,  M kssuagiuk,  .  in  Lewi  a  dwelHng- 
house,  with  some  Jsnd adjoining asaigned  for  itsuse.  By., 
the  name  of  tTtesmafie  may  a,  gardB%  shop,  mill,  cottage,  _ 
chamber,  celhu>,  or  »«Hk«,  pass. — In  Scotland,  nesHiqi^ 
denotes  ^at  is  cidM  in  Eogtaad  Um  nwrnor-iosw,  vix. 
the  princfpat  dweUing-fa^use  wkUa  any.banirrr 

MESOVORPHYBON,  a  mam  given  by  the 
Greeks  to  the  lUinrao  Jb(ibfawr,*  .  k«anse  that  gansent 
being  edged  as  ea^  rid^  where  it  opened  before,  with  1 
purple,  appeared  whea  dssed  with  two  pui^e  stripes 
down  the  middle.   The  sbhw  terra  was  also-apjdied  to  < 
the  m^rusH'chve, 

MET  A,  in  tbe  Roman  circus,  was  a.pile  of  sfvues  : 
of  a  pyramidtBHl  form,  intended  as  a  boundary  of  tiLte 
stadium,  or  chariot  eoune^— When  themctawas  passedi, 
the  seventh  time,  the  raoe  was  eoncdvded.  The  greatest 
art  and  managemmt  were  required  in  avoiding  tbe 
meta,  and-  yet  going  as  near  it  as  possible.    If  they  . 
went  too  near,  they  were  in  tbe  greatest  danger  o£ 
breaking  die  cbuiet  te  pieees ;  and  if  they  totdt  too  - 
large  a  circut  in  the  turn,  they  gave  their  rivals  aa  . 
opportutti^  of  getting  mlAm  them,  besides  losing  a  . 
great  deal  of  ground.   The  boondi^  of  the  Ovsciaa 
Madhtm^  or  course,  was  oalled  t*^,  nfft»,  w*f*f^  ■ 
tn^  V^tftfti  \  to  vdiich  1^  name  Horace  probably  al- 
ludes, in  calling  death  "  tdtma  h'aea  rvrtm,*^ 

The  mrf<r  at  Bome-were  first  of  wood,  aftenvtfrds  of  .' 
stono ;  bnt  the  emperor  Claudius  made  them  of  geld, 
or  rather  gilded  them.  -In  tbe  Boman  cinuM  there 
wore  two  mMr,  one  at  the  entranc&of  the  course,  and  ■. 
and  tbe  other  -at  the  end  of  'jk.    An  egg  was^placetf-: 
qpon  tb^  top  of  the  metpe. 

.  METACAKFUS,  or  Metacar»iuMv  (from  fttmr . 
iM)d  Mumi  ilmrf),  in  Anatomy,  that  part  of 
haqd  between  th^  wrift  i^d  tbe  llfigcn.   Bee  1^ AT9- 

ilfjCTAOimiOlff,  tbe  second  month  of  the  Atbr- 
nian  year,  aoswering  to  tbe  latter  part.«f  our  Jidy  and  ' 
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Ifetaglt.  -Ae  b^^mung  of  August, and  socaUed  (nmmetagitmBf 
nion    a  festival  in  honour  of  Apdlo,  whidi  wa«  kejpt  in  iu 
The  BcMttaas  called  this  month  fommui,  and  the  Sy* 

*^^;Tacusana,  earmttt. 

METAL,  in  NaiuraJ  History^  ta  a  substance  which 
•is  distinguished  from  oUiers  bj  its  ductiiitj,  malleabili- 
ty, tenacity,  opacity,  &c  for  an  account  of  iriiich,  see 

'CHEMISTRt. 

Metal,  in  Heraidry.  There  are  two  metals  used  ih 
4)eraldry,  by  way  of  colours^  viz.  gold  and  silver,  i& 
blazon  ealleid  or  and  ardent. 

In  the  fMmmon  paintmg  of  arms  tlieae  metak  are  re- 
presented by  white  and  yellow,  which  are  the  natural 
•colours  of  those  metals.  In  engraving,  gold  is  express'- 
ed  hy  dotting  the  coat,  &c.  all  over }  and  silver,  by 
leaving  it  quite  Uank. 

It  is  a  genmd  rule  in  heraldry,  never  to  place  metal 
•npon  metiU,  or  colour  upon  colour :  so  that  if  the  field 
be  of  one  of  the  metals,  the  bearii^  must  be  of  some 
colour }  and  if  the  field  be  of  uiy  colour,  titt  bearing 
must  be  one  of  the  metals. 
METALEPSIS.  See  Oratory,  N«  59. 
METALLISA'FION,  is^  defined  to  be  the  natural 

■  pn»cess  by  iriiich  metals  art^  'fimned  in  the  bowels  of  the 
-earth. 

METALLUBGY,  in  a  more  general  sense,  com- 
|ffehends  the  whole  art  of  working  metals,  from  the 
-state  of  ore  to  the  ntennl  $~  and  in  wii  sense,  essaying, 
-smelting,  lefiniiw,  parting,  dnidieij,  gilding,  &c.  are 
(uly  branches  oF-tD^allargy.  But  in  a  more  limited 
■sense  it  includes  duly  the  cpenrtioAs  iriiich  are  followed 
in  separating  met^s  firmn  their  luces.  For  an  account 
of  these  processes,  see  Ores,  Seductutn^i  and  for  the 
•^actical  Immches,  see  GiuilKGf  Parting,  FurIFT- 
-ING,  Refining^  SMtTHERYt 

METAMORPHOSIS,  in  general,  denotes  the 
■changing  of  somethi&g  into  a  different  form }  in  which 
tsense  it  includes  the  transformation  of  insei^  as  well 
as  the  mytholf^cal  changes  related  by  the  ancient 
i  poets. 

Mythological  metamorphoses  were  held  to  be  of  two 
*kind^  apparent  and  real :  thus,  that  of  Jvpiter  into  a 
bull,  was  only  apparent }  whereas  that  of  Lycaon  into 
''ft  wolf,  wa84i^osed  to  be  real. 

"Mioat  of  the  ancient  metamorphoses  indode  some  al- 
'  Icgorical  meaning,  relating  either  to  physics  or  morali- 
ty J  some  authors  are  even  of  opinion  that  a  great  part 
-of  the  ancient  philosophy  is  couched  under  them;  and_ 
■I«ord  Bacon  and  Dr  Hooke  have  attempted  to  unriddle 
-several  of  them. 

METAPHOR,  in  Rhetoric.  See  Oratory,  N"  C4. 
'Metaphor  aad  AUegory^  in  poetiy.— A  meta^KV 
differs  from  a  simile,  in  form  only,  not  10  substance :  in 
'  a  ftiaule  the  two  subjects  are  kept  distinct  in  the  expres- 
sion, as  well  as  in  the  thou^t  j  in  a  metaphor,  the 
two  subjects  ara  kept  distinct  in  the  thou^t  onlv,  not 
in  the  ezpressimi.  A  hero  rasemUes  a  lion,  and  won 
that  resemUance  many  similies  have  been  raised  1^  Ho- 
mer and  other  poets.  But  inotlead  of  resembling  a  lion, 
let  us  take  the  aid  of  the  imagination,  and  feign  or  fi- 

■  ^ure  the  hero  to  be  a  lion }  by  that  variation  the  simile 
.  IS  converted  into  a  metaphor }  which  is  carried  on  by 
describing  all  the  qualities  of  a  lion  that  resemble  those 
.  of  the  hexo.  The  fundamratal  jdewuie  here,  that  of 
tesemUaiice,  bekmga  to  the  thou^t.   An  additional . 
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pleasvie  arise*  ftom  the  expmsion :  the  poet,  by  ttetapbv. 

ring  his  hen  to  be  a  lion,  goes. on  to  describe  the  lion'  ' 
in  appearance,  bat  in  reality  the  hero }  and  his  descrip- 
tion is  peculiariy  beautiful,  by  expressing  the  viitoes 
and  qualities  of  the  hero  in  new  terms,  wJuch,^operlT 
speaking,  belong  not  to  him,  but  to  the  lion.  This  will 
letter  be  understood  by  examples.  A  family  connected 
with  a  common  parent,  resembles  a  tree,  the  trunk  and 
branches  of  which  are  connected  with  a  common  root : 
bat  let  us  suppose,  tliat  a'family  is  figured,  not  barely 
to  be  like  a  tree,  but  to  be  a  tree  ;  and  then  the  sjmile 
will  be  converted  into  a  metaphor,  in  the  Ibllowing 
manner: 

Edward's  sev*n  s<his,  wlmeof  thysdf  art  one. 
Were  Bev*n  fair  branch^,  springing  from  <me  Z90t  \ 
Some  of  Uiese  branches  by  the  dest'nies  cut : 
But  Hiomas,  my  dear  tora,  my  life,  my  Cloister, 
'  One  flourishing  branch  of  his  most  royal  root, 
Is  backed  down,  and  his  summer  leaves  all  fiided. 
By  Envy's  hand  and  Murder's  bloody  axe. 

Bickard  II,  act  t.  sc.  3. 

Figuring  human  Ufe  to  be  a  voyage  at  sea. 

There  is  a  tide  in  the  aflairs  of  men, 
-    IVhich,  taken  at  the  flood,  leads  on  to  Fortune  : 
Omitted,  all  the  voyage  of  their  life 
Is  bound  in  shallows  and  in  miseries. 
On  such  a  full  sea  are  we  now  afloat : 
And  we  must  take  the  currrat  when  it  serves. 
Or  lose  our  ventures.      /Wnu  Gtmp,  act  ir.  sc.  5. 

Figuring  glorj  and  hmonr  to  be  a  garland  of  flowen : 

Jfefyw.  Won^d  to  faeav'n, 

lly  name  in  arms  were  now  as  great  as  mine ! 

Pr.Henry*  1*11  make  it  greater  ere  I  part  from  theej 
And  all  the  budding  honours  on  thy  crest 
111  crop,  to  make  a  f^land  for  my  head. 

First  Fart  of  Henry  IV.  act  v."  sc.  9. 

Figuring  a  man  who  hath  acquired  great  ceputation 
and  honour  to  be  a  tree  full  of  fruit : 


>0h,  boys,  this  story 


'The  world  may  read  in  me }  my  body's  mukM 
With  Roman  swoi^ ;  and  my  repwt  was  once 
First  with  the  best  of  note.   Cymbeline  lov'd  me  j 
And  when  a  soldier  was  the  theme,  my  nadie 
Was  not  fiir  off;  then  tras  I  as  a  tree. 
Whose  boughs  did  bend  with  fruit.  But  in  one  nij^C, 
A  stonn  or  robbery,  call  it  what  you  will, 
Shook  down  my  mellow  hangings,  nay,  my  leavN  ; 
And  left  me  bare  to  ^ther. 

C^beHnet  act  iii.  sc.  3. 

Blest  be  thy  soul,  tihou  king  of  shells,  said  Swaran 
of  the  dark-brown  shield.  In  peace,  thou  art  the  gale 
of  spring }  in  war,  the  mountain-storm.  Take  mm  my 
hand  in  niendship,  thou  noble  king  of  Morven.^' 

Fit^ 

"  Hiou  dwellest  in  the  soul  of  Malvina,  son  of  mi|^ty 
Ossian.  My  sighs  arise  with  the  beam  of  the  east :  my 
teats  descend  with  the  drops  of  ni^t.  I  was  a  lovely 
tree  in  thy  pxesence,  Oscar,  with  all  my  branchea 
TQund  me;  bnt  tlqr  doUh  caae  like  a  blast  firon  the 
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Meu^.  (tsMTt,  and  laid  my  green  liead  low ;  At  spritig  re-    Witk  tew&l  eyea  add  water  to  the  aea, 
Wi  yi  ■■'■turaed  with  iti  abowers,  but  no  leaf  of  nnne  arose."        And  give  more  atreagth  to  that  which  hath  too  much  j 


Mctiipber. 


Ah oAivory  difieis  from  a  metaphor^  and  t^Jigureof 
tpeecA  diura  from  both.  A  metaphor  u  defined  above 
to.be  an  act  of  the  imagination,  figuring  oae  thing  to 
be  another.  Ad  allegory  requires  no  such  operation, 
nor  is  one  thing  figured  to  be  another :  it  consists  in 
dioosiDg  a  subject  having  properties  or  circumstances  re- 
sembling those  of  the  pnncipa]  subject :  and  the  former 
is  described  in  such  a  manner  as  to  represent  the  latter: 
the  subject  thus  represented  is  kept  out  of  view :  we 
are  left  to  discover  it  by  reflecti<»i }  and  we  are  pleased 
with  the  diacovery,  because  it  is  our  own  work.  (See 
'  the  word  AXLEGORT.) 

Quintilian  gives  die  fiiOowiDg  instance  of  an  alleg^uy. 

O  navia,  referent  in  mare  te  novi . 

nuctas.   O  quid  agu  ?  fordter  occupa  pcninm. 

Horat.  lib.  ode  14. 

and  «|dains  it  elegantly  in  the  following  words :  "  To- 
tnsqne  Ule  Hiwatii  locus,  quo  navim  pro  repubDca,  flue* 
toom  tempeatates  pro  bellis  civilibus,  portnm  pro  pace 
atque  concwdia,  dicit.** 

In  a  ^figure  <^  fpeech^  thoe  is  no  fiction  of  the  iih»- 
ginatioD  employe^  as  in  a.  metaphor  j  nor  a  represen- 
tative aubjeet  introduced,  as  in  an  allegory.  This 
figure,  as  its  name  implies,  regards  the  expression  only, 
not  the-  thought)  and  it  may  be  defined,  the  using  a 
word  in  a  sense  difierent  from  what  is  proper  to  it.— 
Thus  yottth,  or  the  b^inning  of  tifcj  is  expressed  fi^- 
rativety  by  nMnw^  ^  life :  raoniing  is  the  beginning 
of  the  day  ;  and  in  that  view-  it-  is  employed  to  aigniry 
the'beginning  of  any-otheor  series,  life  especially,  the 
pr^«is  of  which  ia  reckoned  by  days.    Sec  xmouhb 

Metayer  and  ^egaiy  aie  so  much  connected,  that  it 
•oemod  proper  to  handle  them  together :  Ae  mica  par- 
ticnlariy  for  diatingnidiing  the  good  from  tho  bad,-ar« 
common  to  both.  We  amdl  therefore  proceed  to  those 
rules,  af^r  addingsome  examples  to  illustrate  the  nature 
of  an  o/brgorv,  which,  with  .a  view,  to  this  article,  was 
hot  alightly  iuoatrated  undek-  its  proper  name. 

Horace,  speaking  of  his  'love  to  FyTIlu^  whiah  was 
iiow<  extinguished,  expressed  btnadf  thns :  . 

—      -  I         Me  tabula  sacec 
Votivft  paries  indlcat  uvida 
Sospendiase  potent! 

Vestimenta  maris  Dim.  ^        Cirm.  lib.  ,i.  ode  5. 

Again  : 

rhoebus  vtdcntem  prsdia  me  loqui," 
Victas  et  urbes,  increpuit,  lyra 
Ne  parva  Tyrrheonm  per  £W}uor 

Vela  darem..  Carm.  lib.  iv.  ode  15.- 

QweA.  Great  lords,  wiae  men  ne^er  sit  and  wait  their 
loBSr  . 

-  Bat  chceriy  seek  how  to  redress  their  liarms.  . 
What  though  the  mast  be  now.blown  overboard,  , 
The  cable  broke,  the  holding  anchor  lost. 
And  half  our  sailors  swallowed  in  the  flood  !  ' 
Yet  lives  our  miot  sUll.   Wt  meet  that  he 
SboohUeavB     fadm,  and,  like  a  fieaiful  Ud,  . 


While  in  his  moan  the  ship  splits  on  the  rock, 
Which  industry  and  courage  might  have  sav'd  ? 
Ah,  iriiat  a  shame !  ah,  what  a  fault  were  this  ! 

Third  Part  of  Henry  VI,  act  T.  sc.  5^ 

Orooneko.  Ha !  thou  has  roused 
The  lion  in  his  deu ;  he  stalks  abroad, 
And  the  wide  fiurest  trembles  at  his  roar. 
I  find  the  danger  now.        OraomAo,  act.  iii.  sc.  3. 

"  My  well  beloved  hath  a  vineyard  in  a  vuy  fruitful 
hiJl. .  ^e  fenced  it,  gathered  out  the  stones  thereof, 
planted  it  with  the  choicest  vine,  built  a  tower  in  the 
midst  of  it,  and  also  mitde  a  wine  press  therein ;  he 
looked  that  it  should  bring  forth  grapes,  and  it  brought 
fwth  wild  grapesi  And  now,  O  inhabitants  of  Jcru- 
saiem,  and  men  of  Judah,  judge,  1  pray  you,  betwixt 
SM^and'flliy  viaeyard.  What  could  have  been  done 
more  to  my  vineyard,  that  I  have  not  done  ?  Where- 
fore, when  i  locked  that  it  should  bring  forth  grapes, 
brought  It  fiath  wild  grapes  ?  And  now  n  to»  I  will 
tell  you  what  I  will  do  to  my  vineyard :  1  wUl  tMka 
away  the  hedge  thereof  and  it  shall  be  eaten  npj  aad  ■ 
Ineu  down  tlie  widl  tfacnM^,  and  it  shall  be  tiodden 
down.  And  1  will  lay  it  waste :  it  shall  not  be  pruned, 
nor-'digged,  -but  there  shall  come  up  briars  and  thwns : 
I  will  ijao  command  the  clouds  that  they  rain  no  rain 
upon  it.<  Vor  the  vineyard  of  the  I«ord  of  hosts  is  the 
home  of  Israel,  and  the  men  of  Jod^  Us  pleasant 
plant."    Isaiah  v.  i. 

The  rules  that  govvrn  niets|iAors  and  allegories  are 
of  two  kinds.  The  coastruction  of  these  figures  comes 
undea  the  first^kind :  the  >]wafiriety  or  impropriety  of  in- 
trodnetion  comes -under  the  (^her.— To  h^in  wich  rules 
of  the  first  kind  ;  some  of  which  coincide  with  these 
abcadyrffiven  lor  dmilies ;  seme  are  peculiar  to  metaF 
^ma  and.  dl^oriea. 

In  the  first  place,  It  baa  been  olnerved,  that  a  simile 
cannot  be  >  agreeable  when  the  resemblance  is  either 
too  stnmg-  or  too  fiunt.  This  holds  equally  in  meta- 
phor and  allegorpr  j  and  the  reasmi  is  the  same  in  all. 
In  the  following  instances,  the  resemblance  is  too  fiant 
ta  be  agreeable. 


Mdlnlm. 


-But  there's  no  bottom,  none, 


Tn  my  Ttdnptoousness :  your  wivea,  your  dan^teiSi  . 
Your  matrona,  and  yoor  maids,  could  not  fill  ap 
The  cistern  of  my  last.  Macdetk,  act  jv..sc.>4. 

The  best  wa^  to  judge  of  this  metaphor,  is  lo  convert 
it  into  a  simile :  which  would  be  bad, , because  there  is 
scarce  any  resemblance  between  lust  and  a  cisten,^or 
betwixt  enarmous  luat  and  a  large  ciatem.  .. 

Again : 

He  oaoDOthaekle  his  dbtcuperM  cause 

Withm  the  belt  of  rule.         i^tcheth^  act  t.sc.  ar' 

There  is  no  resemblance  between  a  distempered  caase 
and  any  body  tint.can  be  confined, within  a  belt. 

Again:  - 

Steep  me  ia  porcrtj  to  the>ery  Hpa. 

0<Mb,  act  iV.  sc. 
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Met^lwr.  Poverty  here  must  be  conceived  afloidy  wUchitn*  -For  tin 
-  •      *  Bamliles  not  in  any  manner. 

Speaking  to  BoUogbrokc  bani^d  for  six  yten : 


IM   E  T 


nay  at  first  be  by  tboir  noveltTi  tlMT  mermt 


The  sullen  passage  of  thy  weary  steps 
msteem  a  soil,  iracrein  thou  art  to  set 
The  precious  jewel  of  thy  borne  return. 

Richard  II.  act  ii.  sc.  6. 

Again : 

Here  is  a  letter,  lady, 

And  every  word  in  it  a  gaping  wound 

Inning  Ufc<Uood. 

Merchant  of  Venice,  act.  iii.  oc.  3. 

Tants  mo/w  erat  Rcmanam  coodere  eentem. 

mtmd.  L37. 

Tlie  fallowing  metaphor  is  strained  beyond  all  endu- 
rance :  Timur-boc,  known  to  us  by^lM  Mnie  of  Ta- 
meriaw  thi  Gnat,  writes  to  BajBMtiaBi|ptitr«f  ilhe 
Ottpmanv  in  the  fbUewing  tsnu : 
«- Where  is  the  monarch  who  dates  resist  «s?  where 

'  is  the  potentate  who  doth  not  ^ory  in  being  — Iwetd 
dttesdants?  Asi  for  tkie,  desamdcd  fnm  a 
ToMSBMB  milor,-  since  Ibe  veasek  of  thy  wnboeaded 
•oUtita  teh  beca-wrtekU  in  the  gnlf  ef  thoy  edf- 
Iwe,  it Utald  be  fioper,  -the*  thoo.  sheeUit  take  in 
tfae  eailtof  thy  teinerity,  ttad  east  the  aaehor  .of  te- 

'-  peiitenee  in  Hie  port  of  sincerity  and  jnstiee,  wUdiis 

-  the  pott  of  safety }  lest  tb»  Ifpest  of  oar  veagcence 
'make,  thee  perim-  ia  the-awefl  tne-pimishiawnt  thea  de- 

servest." 

Saeh  strained  figures,  u  observed  "above,  arc  aot  un- 
'  fte^flnit  in  die  6rst  dawn  of  refinement }  thet  mind  in 
a^new  'enjoyment  knows  no  bounds,  and  is  gasersUy 
'  eartieA  to  excessj-till  caste  and  experiooee  dtscemr  tiw 
^twopevKmits. 

■BeMly.  WhatcvtrfesesiUaace-aufajects  iBay  faasre, 
it  is  wrong  to  pat  one  for  asothsTr  where  they  bear  so 
-natttal'pioportion.   Upon-  eonpaiing  a  veiy  hidi  to  a 
'  vbiy 'hiw  sttkjeet,  the  sitaife  takce  en  aa-aic  ofbnalnqBe : 

-  and  tii^  same  '  wUl  W  tiie  effect  trherc  the^one  is  'ima- 
■■'giaed  te  be  the  ethers  as  -in  a  ><nietapbor  j  «r>ttt^a  to 
''^mnsent'dieethei^  as  in)  an  attsgory. 

Thirdly.  These  figures,  a  metaphor  e^erinllyjoegfat 
not  to  be  crowded  with  many  minute  circumstances } 
forin^^toi-teaBeitis  scarodv-pssnUe-to  mveid  obscu- 

•  Tjty.  ''  A'ltoeti^hor -lAavo  ail  to  be  short :  it  is 

•  dimcolt,  for'  any  time,  to>sn^nrt  alively  iomm  of  a 
^tUag':baiag  'What  we  know  it  is  aot ;  and  for  that  rea- 
son, a  meUpher  drawn  out  to  any  length,  instead  of 

■  illmtrating  <»  oiUvening  the  principal  subject,  becomes 
dUaffreeaDle  by  overstruning  the  mind.  Here  Cow- 
ley IS  extremely  licentioai.  Take  the  feUotring  in- 
etance. 

Great  and  wise  coaqu*tor,  adio  where'er' 
Hun  wii*st,  dost  fintifyand  Mtlothan ! 
. -Wbe  eaast  defimd  as  well  as  get } 
And  never  faadst  one  quarter  beat  up  yet  j 
Now  thou  art  in,  thou  ne'er  will  part 
With  one  inch  of  my  vanquishM  heart ; 
For  since  thou  took'st  it  hj  assault  from  me  ^ 
?Tisgarrison*dso  strong-inth  th^u^t^of  thee,  > 
It  iean-no  beauteous  oiemy.  J 
4 


lasting  pleasure  :  witness  the  j^o«Vy  ^een,  which  wiX 
great  power  of  expression,  variety  of  images,  and  me- 
lody of  versification,  is  scarce  ever  xMd  a  secood 
time. 

In  the  fourth  place.  Hie  comparison  earned  on  in  a 
sunile,  being  in  a  metaphor  sunk  by  imaging  the  prin- 
cipal subject  to  be  that  very  thing  which  it  only  re- 
sembles ;  an  opportunity  is  furnisbed  to  describe  it  ia 
terms  taken  strictly  or  literally  with  respect  to  iu  ima- 
gined nature.  .This  sonests  another  rale,  That  in  cmi- 
strncting  a  metaphor,  the  writer  ou^t  to  make  use  of 
such -words  only  as  are  fipplicable  literally  to  the  ima- 
gined nature  of  his  subject :  figurative  words  ought  care- 
fully to  be  avoided ;  for  such  complicated  figures,  in- 
stead  of  setting  the  principal 'sfi^eBt  in  a  strMtg  U^t, 
involve  it  in  a  dood,  and  it  is  well  if  the  reader,,  with- 
out reje^ing  Irjr  the  lump,  endeavour  patiently  to  gather 
the  ^ain  meaaa^g,  regardless  ef  the  figores  : 

•  A  stubborn  and  aaconqnerable  flame 

^  Creeps  in  his  veins,  and  drinks  the  streams  of  life, 

Co^cd  firom  Ovid :  - 

Boribeat  aaida  praeeoffdia  flaiaaw. 

-JfetasisfpiAilib.  ha  172. 

Let  08  analyze  this  vxpression.  Thi^  a  faver  -may -he 
imagined  a  flame,  we  admit:  though: Aieie itlian  one 
step  is  moesaary  to  oome-  at  the  resemblance :  ■  a  fiewr, 
by  heating  the  My,  rasenibles.  fire  ^  aad  it  is  nostreteh 
to  iau^nea&ver  to  bCafire:  again^  by  a  figure  of 
specok^  ftane  SMy  be  put  for  fire^  becusB'ttey  ere  cem- 
imwly  conjoined  j  and  thasfin*  a  fever  may  be  tensed 
a yZa^ae.  But  now  admitting  a  fever  to  be  a  flame,  its 
eflacts  eqgfat -ts  he  eatplaiMd  in  words  that  ^oolite- 
raUytoaAuns.  This  nde  is  not  ofasemd  here  f  Ibra 
flame  drinks  figaxatively  niily,not  pi«|iuly. 

>  King  Henry  to  hie  son-  Prinee>'Heniy : 

Thou  hid'st  a  thousand  deggers  in  thy  thoughts, 
Whidi  thou  hast  whetted  on  thy  sto^  heart 
To  stalhntfadf  an  -liDnr<of  my  fiail  lib. 

Such  faulty  metaphors  are  pleasantly  ridiculed  in  the 
Hchearsai: 

^P^uscwm.  .'Sir,.toc«>iolnde,.tho:]da0O'yott  fillhas 
nme  than  amply  exacted  the  talents  of  a.wary  pilot  j 
and  all  these  ureatraing  stows,  which,  like  unpr^ 
nate  donds,  hover  o'er  onr  heads,  will,  when  they  once 
are  grasp'd  but  by  the  eye  of  reason,  melt  into  mdtfiil 
showers-of  blessings  on  the  people. 

"  Bayet,  Pray  mark  that  allegory.  Is  not  that 
good? 

**  Johnson.  Yes,  that  graspiag  of  aistoim  with  the 
eye  is  admirable.  Act  u.  ac^z. 

FifUily.  Tlie  jumbling  diflerent  ,  metaphns  in  the 
same  sentence,  beginning  with  ooe  metaphor  and  end- 
ing with  another,  commoiJy  e^ed  »  m'^t  m^aphor^ 
■ou^t  never  to  he  indulged. 


S  UeUphsr. 
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-Wilt  you  again  unknit 


K.  Htnry.  — 

'Hiis  churlish  knot  of  all  abhorred  war, 
And  move  in  that  obedient  orb  again, 
Where  you  did  give  a  fair  and  natural  light? 

Fir^  Fart  Hawy  VI.  act.  v.  ve,  u 

Whether  ^tis  nobler  in  the  mind,  to  (tuDer 
The  atings  and  arrows  of  outrageous  fortune ; 
Ov  to  taiw  aroM  againit  a  aem  of  tnmbles, 
And      oppoaing-end  them. 

HanUet^  act  iu.  sc.  2. 


In  the  sixth  ^ce,  It  is  unpleasant  to  join  different 
metaphors  in  the  same  period,  even  where  they  are 
pre!>erved  distinct :  for  when  the  subject  is  imagined  to 
be -first  one  thing  and  then  another  in  the  sune  penod 
without  interval,  the  mind  is  distracted  by  the  rapid 
transition ;  and  ^hen  the  imagination  is  put  on  such 
hard  duty,its  inures  are  tocfaiat  to  produce  any  good 
effect: 
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Hcbtis  anguatis  aoimosus  atque  . 
Fortis  adpare  :  sapienter  idem 
'Contrahes  vento  nimium  secondo 

Torgida  vela.      Hor^  Carm.^\\»*  ii.  ode  id. 

The  following  is  a  miserable  jumble  of  expressions, 
arising  from  an  unsteady  view  of  the  subject,  between 
its  figurative  and  natural  appearance : 

But  DOW  from  ^th^ring  clouds  destruction  pours, 
Which  rains  with  mad  rage  odr  halcyon  bonrs: 
Milts  from  black  jealonsies  the  tempest  fonn, 
Whilst  late  divisimu  reinforce  the  storm. 

Diapiensarjf,  canto  iii. 


Metn)ttiei. 


At  regina  gravi  jamdudnm-saucia  cura, 


Vulnui  alit  reus,  et  cseco  carpitur  igni 


<£st  mollis  flamma  medullas 


interea,  et  taciturn  vivit  sub  pectore  vulmis. 

JEneid.  iv.  66* 

Motum  ex  Metello  eonsnle  civicnm, 
Belliqne  causas,  et  vitia,  et  modos, 
Lodumqoe  (brtuDie,  gravesque 
Frincipum  amicitias,  et  arma 
Nondum  expiatis  uncta  cruoribus, 
Ferlculosse  plenum  opus  aleae,  i 
Tractas,  et  incedis  per  igncs 
SobpositDS  cineri  doloso. 

Horat.  Carm.  lib.  ii.  ode  I. 

In  the  last  place.  It  is  still  worse  to  jumble  together 
nictaphorical  and  natural  expression,  so  as  that  the  period 
must  be  understood  in  part  metapboricaUy,  in  part  lite- 
rally }  for  the  imagination  cemiot  foUow  -with  sufficient 
ease  changes  so  sudden  and  unprepared :  a  metaphor 
begun  and  not  carried  on,  hath  no  beautpr ;  and  ii»- 
stead  of  light  there  is  nothing  hut  obscurity  and  con- 
fusion. Instances  of  such  incorrect  composition  are 
without  number :  we  shall,  for  a  ^cimen,  select  a  few 
from  different  authors.   Speaking  of  Britain, 

This  precious  stone  set  in  the  sea. 
Which  serves  it  ;o  the  office  of  a  wall« 
Or  as  a  moat  defensive  to  a  house. 
Against  the  envy  of  lest  haupier  lan^ 

RieAard  iX  act  ii.  sc.  f. 

In  the  first  line  Britain  is  figured  to  be  a  precious  stone: 
in  the  following  line,.  Britain,  divested  of  hermeta^o- 
rical  dress,  is  ivesented  to  the  reader  in  her  natural  ap- 
pearance. 

These  growing  feathers  pluckM  from  Casai*s  wingf 
Will  make  him  fly  an  ordinary  pitch, 
Who  else  would  soar  above  the  view  of  men, 
And  keep  us  all  in  servile  fearfulness. 

Julim  Ctesar.  act  i.  sc.  I . 
Vol.  Xin.  Part  II,  -  t 


To  tbee  the  world  its  present  homa^  jutys. 
Hie  harvest  early,  but  mature  the  praise. 

P(^*«  Im^aHm  tj"  JHbrtKc,  book  ii» 

Oui,  sa  pudenr  ne^st  que  franche  grimace, 
Qu^une  ombre  de  vertu  qui  garde  mal  la  plac^, 
Et  qui  s*evanoutt,  Comme  Ton  pent  savoir, 
Aux  rayons  du  soleil  qn'une  boune  vait  voir. 

Jfo/r>rv,  VEtourdif  act  iiL  sc.  2. 

£t  son  feu,  de  pourvA  de  sense  et  de  lecture, 
S'eteint  it  diaque  pas,  faut  de  nourriture. 

BoHaui,  VArt  PeetiqtUf  chant,  iii.  h  319. 

Dryden,  in  his  dedication  of  Uie  translation  of  /»• 
says,  "  When  thus,  as  I  may  say,  before  the 
use  of  the  loadstone,  or  knowledge  of  the  compass,  I 
was  sailing  in  a  vast  oCean,  without  other  help  than  the 
pole-star  of  the  ancients,  and  the  rules  of  the  French 
stage  among  the  moderns,"  &c. 

"  There  is  a  time  when  factions,  by  the  vehemence 
«f  their  own  iermentatitm,  stun  and  disable  one  ano- 
ther." Bolingbrokct 

This  fault  of  jumbling  the  figure  and  plain  exprcssioa 
into  one  confused  mass,  is  not  less  common  in  allegory 
than  in  metaphor. 

Take  the  feUowiag  examples: 

-  ——..I.  ,1  Hen  !  quoties  Ademf 
Mutatosque  Deos  flebit,  et  aspera 
'Nigris  sequora  ventis 
Emirabitur  insolens, 
Qui  nunc  te  fruitur  crednlus  aure&  : 
Qui  semper  vacnam,  semper  amabilem 
Sperat,  neseins  aune 

Fallacis.  fforat,  Carm,  lib;  i.  ode  5. 

'  Pour  moi  sur  cette  mer,  qu'ici  has  nous  cotirons, 
Je  songe  1  me  poorvoir  d^esquif  et  d'avimis, 
A  regler  mes  desires,  ft  pr^venir  Porage, 
£t  sauver,  s*il  se  pent,  ma  Baison  du  nan&age. 

BotteaUf  epitre  5. 

Lord  H^ifax,  speaking  of  the  ancient  fabulists : 
They  (says  he)  wrote  in  signs,  and  spoke  in  para- 
bles :  all  their  &ble5  carry  a  double  meaning :  the  story 
is  one,  and  entire ;  the  characters  the  same  throughout ; 
not  broken  or  changed,  and  alw^yi  confimnable  to  the 
nature  of  the  creature  they  introduce.  They  never  tell 
you,  that  the  dog  which  snapped  at  a  shadow,  lost  his 
troti^  of  hone ;  that  would  be  imiiitelligible.  Tikis  is 
4  A  bis 


Digitized  by 


Google 


MET 


[    554  1 


MET 


Bfeti^lior.  his  (Oryden^s)  new  way  oi  teUiag  a  ctory,  and  confbund- 
w-  ' ing  the  moral  and  the  fahle  together."  After  hutan- 
cing  fiiom  the  Hind  and  Panther,  he  fjtei  on  thus : 

What  relation  has  the  hind  to  our  Saviour  f  or  what 
notion  have  ive  of  a  pantfaer*8  bible  ?  If  you  say  he 
means  the  church,  how  does  the  church  feed  on  lawns, 
or  range  in  the  forest  ?  Let  it  be  always  a  church,  or 
always  a  cloven-footed  beast ;  for  we  caooot  bear  his 
shifitiDg  the  scene  every  Hue." 

A  few  words  more  upon  allegory.  Nothing  gives 
greater  pleasure  tbu  this  figure,  when  the  representa- 
tive subject  bears  a  strong  analogy,  in  all  its  circum- 
stances, to  that  whidi  is  represented  :  but  tbe  choice  is 
seldom  so  lucky  ;  the  an^ogy  being  generally  so  faint 
and  obscure,  as  to  puzzle  and  not  please.  An  allegory 
is  still  more  difficidt  in  painting  than  in  poetry :  tbe 
former  can  show  no  resemblance  but  vrhat  appears  to 
the  eye  ;  tbe  latter  hath  many  other  resources  for  show- 
ing the  resemblance.  And  therefore,  with  respect  to 
what  the  abb^  du  Bos  terms  tmxt  allegorical  composi- 
tionst  these  may  do  in  poetry }  because,  in  writing,  the 
allegory  can  easily  be  distinguished  from  tbe  historical 
part :  no  person,  for  example,  mistakes  Virgil's  Fame 
for  a  real  being.  But  such  a  mixture  in  a  picture  is  in- 
tolerable -y  because  in  a  picture  the  objects  must  appear 
nil  of  the  same  kind,  wholly  real  or  wholly  emblema- 
tical. For  this  reaMn,  the  history  of  Mary  de  Medicts, 
in  the  pi^acc  of  Loxembourg,  pabted  by  Rubens,  is 
vnploasMt  by  a  perpetual  junUe  of  real  and  allegori- 
cal pertonagcs,  which  prodnc*  a  discordance  of  puts, 
and  an  obscnrity  upon  the  whole :  witness,  in  particu- 
lar, the  tablature  representing  the  airival  of  Mary  do 
Medicis  at  Marseilles  ;  where,  together  witfa  the  real 
personals,  the  Nereids  and  Tritons  appear  soundiug 
their  shells  :  such  a  mixture  of  fiction  and  reality  in  tbe 
same  group  is  strangely  absurd.  The  picture  of  Alex* 
snder  and  Boxana,  described  by  Lucian,  is  gay  and 
fanciful ;  but  it  suffers  by  tbe  allagorical  figures.  It  is 
not  in  tbe  wit  of  man  to  invent  an  allegorical  represen- 
tation deviating  farther  from  anjr  shadow  of  resem- 
blance, than  one  exhibited  by  Louis  XIV.  aaaa  16614  i 
in  which  an  enonnoos  chariot,  intended  to  represent 
that  of  tbe  sun,  u  dragged  along,  surrounded  with  men 
and  women,  representing  the  four  ages  of  the  vmrld, 
the  celestial  signs,  tbe  seasons,  the  hours,  &c.  a  mon- 
sti-ous  composition,  and  yet  scarcely  more  absurd  tbaa 
Guidons  tablature  of  Aurora. 

In  an  allegory,  as  well  as  in  a  metaphor,  terms  ought 
to  be  chosen  that  properly  and  literally  are  applicable 
to  Uie  representative  subject :  nor  ought  any  circum- 
stance to  be  added  that  is  not  proper  to  the  reprosenta* 
tlve  subject,  however  justly  it  may  be  applicable  pro- 
perly or  figuratively  to  tb«  principal.  The  foUowing 
allegory  ic  thercfim  fiudty : 


Feins  et  Cupido, 
Semper  ardentes  acuens  eagittas 


Cote  cruent4. 


JSoraf.  lib.  iL  ode  8. 


For  though  bloed  may  suggest  the  cmetty  of  love,  it 
is  an  improper  or  immatcnat  arcurastaace  id  tbe  r»< 
prescatative  subject :  water,  not  blood,  is  ftttfw  for  »~ 
whetetOH«. 

We  proceed  to  the  next  head,  which  is,  to 
ia  what  circunutaoces  these  figures  arc  proper,  in  what 


improper.  This  inquiry  is  not  altogethCT  superseded  hy  BTct^hcft 
what  is  SMd  upon  the  same  subject  in  the  article  Com-  *     w   ■ ' 
FARISON  ;  because,  upon  trial,  it  will  be  found,  that  a 
short  metaphor  or  allegory  may  be  inroprr,  where  a  si- 
mile, drawn  out  to  a  greater  length,  and  in  its  nature 
more  solemn,  would  scarcely  be  relished. 

And,  in  tbe  first  place,  A  metaphor,  tike  a  simile,  is 
excluded  from  commoa  coovosatioa,  and  from  the  de- 
scription of  ordinary  incidents.  Secondly,  In  expressing 
any  severe  passion  that  totally  occupies  the  mind,  me- 
taphor is  lumatucal. 

The  following  example,  of  deep  despair,  beside  the 
highly  figurative  style,  has  more  the  air  of  raving  tbaa 
of  sense : 

Calitta.  Is  it  the  voice  of  thundo*,  or  my  father  ? 
Madness !  confusion !  let  the  storm  come  on, 
liCt  the  tumultuous  roar  drive  all  upon  me. 
Dash  my  devoted  bark  \  ye  surges,  break  it : 
^Tis  f9r  my  ruin  that  the  tempest  rises. 
When  I  am  lost,  sunk  to  the  bottom  low. 
Peace  shall  crtun,  and  all  be  calm  again. 

Fair  Pemtemt,  act.  v. 

Hie  following  metaphor  is  sweet  and  lively ;  but  it 
suits  Dot  the  fiery  temper  of  Cbamont,  inflamed  with 
passion :  parables  are  not  the  language  of  wrath  vent- 
ing itself  without  restraint : 

Chamont.  You  took  her  up  a  little  tender  fiowV, 
Just  sprouted  on  a  bank,  which  the  next  frost 
Had  nipp'd  j  and  with  a  careful  loving  baud. 
Transplanted  her  bto  your  own  fair  garden, 
Where  tbe  sun  always  shines :  there  long  she  floniidi'dr 
Grew  sweet  to  sense,  and  lovely  to  tbe  eye  } 
"nil  at  tbe  last  a  cruel  spoiler  came, 
Cropt  this  fair  rose,  and  rifled  all  its  swectnccs, 
Then  cast  it  like  a  loathsome  weed  awwr. 

Orphan,  act.  iv. 

The  following  s^ch,  full  of  imagery,  is  not  natural 
in  grief  and  dejecdon  of  mind. 

Gotuale%.  O  my  son  !  from  tbe  blind  dotage 
Of  a  father*s  fondness  these  ills  arose. 
For  thee  I've  been  ambitions,  base,  and  bloody : 
Tot  thee  IVe  plnng*d  into  this  sea  of  rin ; 
Stemming  the  tide  widi  only  one  weak  hand, 
'While  t^er  bore  the  crown  (to  wmtbe  thy  brow), . 
Whose  weight  has  soak  me  ere  I  reach'd  the  shore. 

Mmmuig  Bride,  act.  v.  sc.  6. 

There  is  an  ehcbantiiw  pictnre  of  deep  distress  in 
Macbeth,  wherf  Macduff  is  represented  lamenting  his 
wife  and  children,  inhunanly  murdered  by  the  tyrant, 
ftnng  to  the  heart  with  the  news,  he  questions  tbe 
messenger  over  and  over:  net  that  he  doubted  die  fitct, 
but  that  hb  heart  revolted  against  so  cruel  a  misfor- 
tune. After  struggling  some  time  with  bis  grie^  ha 
turns  from  his  wife  and  cbildrcD  to  their  savage  but- 
cher :  and  then  gives  vent  to  bis  resentment,  but  still 
wi  A  manKaoss  and  dignity } 

O,  I  could  ^y  the  woman  with  mine  eyes. 

And  bra^art  with  my  tongue.    But,  gentle  I^v*n  \ 

Cut  short  all  intermission ;  front  to  front 

Bring  thw  this  fiend  of  Scotland  abd  myself  j 

^  Within 
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MrtapKor.  Within  my  sword's  ten^h  set  him.    If  be  'scape,  ^*       «  Rreinplwr, 

V       Then  Heaven  foi^ive  him  too.  WfJsey.  Farewell,  a  long  farewcU  to  all  my  great-  McUu 

ness }  phnrt. 

Metaphorical  expression,  indeed,  may  sometimes  be  This  is  the  state  of  man  :  to-day  he  puts  forth  '  "  '  "  ' 

used  with  grace  inhere  a  regular  simile  would  he  in-  The  tender  leaves  of  hope  *,  to-morrow  blossoms, 

tolerable  :  but  there  are  situations  so  severe  and  dispi-  And  bears  his  blu&bing  honours  thick  npon  him  ; 

ritiag,  as  not  to  admit  even  the  slightest  metaphor.  The  third  day  comes  a  frost,  a  killing  frost, 

It  requires  great  delicacy  of  taste  to  determine  with  And  when  he  thinks,  good  easy  man,  full  surely 

firmness,  whether  tbc  pirseot  case  be  of  that  oattire :  His  greatness  is  a-ripening,  nips  his  root, 

perhaps  it  is }  yet  who  could  wish  a  single  word  of  this  And  then  he  falls  as  I  do.     Henqf  VUl.  act  iii.  sc.  6. 
admirahle  scene  altered  ? 

But  meti^horical  language  is  proper  when  a  man       METAFIIRAST,  a  translator,  or  person  who  rtn- 

atruggles  to  hear  with  dignity  or  fleccucy  a  misfor-  do^  an  author  into  another  form  or  another  language, 

.  tonc^owever  great }  the  struggle  agitates  and  animates  word  for  word, 
the  mind : 
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I  VTETAPHYSICS  has  heen  defined,  by  a  writer 
^einiiion.  dee^y  read  in  the  ancient  |diiloso^y,  The  sci- 
ence of  the  principles  and  causes  of  all  things  existing.'* 
This  definition  we  think  extremely  proper :  and  hence 
it  is,  that  rnind  or  intelligence,  and  especially  the  su- 
preme  tntel/igence,  which  is  the  cause  oi  the  universe, 
and  of  evenr  thing  which  it  contains,  is  the  principal 
suhject  of  this  science  }  and  hence,  too,  the  science  it- 
self received  its  mune.  Aristotle,  indeed,  who,  of  all 
the  ancient  metaphysicians  whose  works  have  come 
down  to  us,  was  unquestionably  the  greatest,  calls  this 
science  the  FIRST  philosophy,  as  being  not  only  su- 
perior, but  also  prior  in  the  order  of  nature,  to  the 
whole  circle  of  the  other  arts  and  sciences.  But,  '*  what 
is  first  to  nature,  is  not  first  to  man."  Nature  begins 
with  cauxSy  which  produce  effectt.  Man  begins  with 
effects^  and  by  them  ascends  to  causes.  Thus  all  ha- 
man  study  and  investigation  proceed  of  necessity  in  the 
reverse  of  the  natural  order  of  things,  from  sengibie  to 
intelligible,  from  body  the  effect,  to  mind,  which  is  both 
the  first  and  the  final  cause.  Now  physics  being  the 
name  pven  b^  the  Stagyrite  to  the  philoso^y  of  body, 
some  of  his  interpreters,  from  thu  necessary  course 
of  human  studies,  called  that  of  mind  hetapbtsics, 
implying  by  that  term  not  only  that  its  subject  is  more 
sublime  and  difficult,  but  also  that  the  study  of  it  wodld 
be  most  properly  and  successfully  entered  upon  after 
THAT  OF  PHTSics.  To  this  name,  which,  though  it 
has  sometimes  been  treated  with  ridicule,  is  abundantly 
significant,  the  followers  of  Aristotle  were  led  by  their 
master,  wlio,  to  the  books  in  which  he  pretends  to  ele- 
vate the  mind  above  things  corporeal  to  the  contempla- 
tion of  God  and  things  spiritual,  prefixed  the  Gntk. 
^  words  ful»  r»  fvruut  (a). 
Hj^lij^  of  The  science  of  Metaphysics  has  been  divided,  ac- 
tbe  sctcjice  cording  to  the  objects  whidi  it  considers,  into  six  prin- 
fa^.        cipal  parts,  which  are  called,  X.  Ontology ;  3.  Cosmo- 


lo^f  3.  Anfhroposophy;  ^,  Psyc/tologjf  i  ^.  P/ieumatO' 
logyi  and,  6.  Metaphysical  thtohgy. 

I.  That  part  of  the  science  which  is  named  offfO-Onto 
/(wy,  investigates  and  explains  the  nature  and  essence 
01  all  bein^,  as  well  as  the  qualities  and  attributes 
that  esscntully  appertain  to  them.  Hence  it  has  been 
said  that  ontolo^  should  ^w»ed  in  its  operations 
from  the  most  simple  ideas  such  as  do  not  admit  of 
any  other  qualities  of  which  they  may  be  compound- 
ed. These  simple  ideas  are  of  being,  of  essence^  of 
substance,  of  made^  of  existence  as  well  with  regard  to 
time  as  place,  of  a  necessary  cause  of  unity  ;  the  idea  of 
negation  ;  tbe  difference  between  a  bn'fig  that  lis  simple 
or  compound,  necessary  or  accidental,  ^nite  or  injinite  ; 
the  ideas  of  essential  and  abstract  properties,  such  as  of 
the  greatness,  perfection,  and  goodness  of  beings,  &c. 
The  business  therefore  of  ontology,  is  to  make  us  ac- 
quainted with  every  kind  of  being  in  its  nature  and 
essential  qualities,  which  distinguish  it  from  all  other 
beings.  This  knowledge  being  once  established  on 
simple  principles,  just  consequences  may  thence  be  drawn, 
and  those  things  {nuved  after  which  the  metaphysician 
inquires,  and  which  is  the  business  of  his  science  to 
prove.' 

It  is  easy  to  conceive,  that  even  a  clear  knowledge 
of  beings,  and  their  essential  {u^perties,  would  be  still 
defective  and  useless  to  man,  if  he  did  not  know  how 
to  determine  and  fix  his  ideas  by  proper  denomina- 
tions, and  consequently  to  communicate  his  percep- 
tions to  those  whom  he  would  instruct,  or  against 
ttbom  be  is  obliged  to  dispute.  To  render  our  ideas 
therefore  intelligible  to  others,  we  must  have  deter* 
minate  words  or  denominations  for  each  being,  and 
the  qualities  of  each  being  j  and  ontology  teaches  us 
those  terms  which  are  so  necessary  to  fix  our  ideas, 
and  to  give  them  the  requiute  petspicnity  and  preci- 
sion, tlwt  when  we  endeavour  to  extend  the  s^re 
4A  a  of 


(a)  ton  META  TA  «YSIK,A.    Cujus  inscriptionis  hsec  ratio  est,  quod  in  hoc  opere  ea  tractantur  quorum 
theoria  posterior  est  doctrios  natural!  saltem  quoad  nos,  qui  \  corperum  cognitione  rerumqne  cadocanim  in 
'  substantianun  imraaterialium  atque  immortaliiun  amtemplationem  provehimur. 

Du  VmL  Symops,  Doctr,  PeripaU 
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Dividons  ofof  our  knowledge,  We  may  mot  waste  onr  time  in  dis- 

tbeScicace-patcB  about  worda. 

'■        2.  Metapbynics,  having,  in  as  solid  a  manner  as 

J.  _  possible,  explained  and  establifibed  the  principles  above 

'mentioned,  continues  its  inquiries  to  the  second  part, 
which  is  called  cosmology^  and  examines  into  the  essence 
of  the  world  and  all  that  it  contains  ;  its  eternal  laws ; 
of  the  nature  of  matter;  of  motion;  of  the  nature 
of  tanfi^ble  bodies,  their  attributes  and  adjuncts and 
of  all  that  can  be  known  by  reasoning  and  experience. 
It  is  also  in  cosmology  that  the  metaphysicians 
of  this  school  examine  the  Ijeihnitzian  system }  that 
is,  whether  God,  in  creating  tlie  world,  must  neces- 
sarily have  created  the  best  world ;  and  if  this  world 
be  BO  in  fact.  In  this  manner  they  pursue  the  argu- 
ment, from  consequence  to  consequence,  to  its  last 
resort,  frequently  with  very  little  advantage  to  truth 
and  science. 

3.  AntAroposophVf  or  the  knowledge  of  man,  forms 
the  third  branch  of  metaphysics.  It  is  subdivided  into 
two  parts.  The  first,  wbich  consists  in  the  knowledge 
of  the  exferior  parts  of  the  human  frame,  belongs  not 
to  this  science,  but  to  Anatomy  and  Physiology.  The 
business  of  the  metaphysician  is  here  to  ascertain  the  . 
nature  of  those  powen  jiy  which  all  the  motions  essential 
to  life  are  produced}' and  to  discover,  if  passible,  whether 
they  be  corporeid  or  spiritual,  lliis  inquiry  leads  at 
the  same  time  to 
—  ?.  4.  Psychology  i  which  consists  in  the  knowledge  of 
"  ^^the  intdflectu^  soul  in  particular;  concerning  which 
the  most  profound,  the  most  subtle,  and  most  abstract 
researches,  have  been  made  that  human  reason  is  ca- 
pable of :  and  concerning  the  substance  of  which,  in 
spite  of  all  these  efforts,  it  is  ^et  extremely  difficult  to 
support  any  positive  opinion  with  conclusive  or  probable 
arguments. 

5.  The  fifth  part  of  metaphysics  is  called  pncumatology* 
By  this  term,  which  has  not  been  long  iu  use,  meta- 
physicians mean  the  knowledge  of  all  spirits,  angeb^ 
&c.  It  is  easy  to  conceive  what  infinite  art  is  neces- 
sary to  give  an  sKXOunt  of  that,  of  which  nothing  po- 
sitive can  ever  be  known  in  the  Resent  state  of  human 
existence.  Bat  the  metaphysician  of  this  school  readily 
offers  to  show  us,  "  what  is  the  idea  of  a  spirit;  the 
effective  existence  of  a  spirit;  what  are  its  general 
qualities,  and  properties  ;  that  there  are  rational  spirits, 
and  that  these  rational  spirits  have  qualities  that  are 
founded  in  the  moral  attributes  of  God  for  this  is 
in  so  many  words  what  is  attempted  to  be  taught  in 
pneumatology. 

6.  Metap/iystcal  theology,  which  Leibnitz  and  some 
others  call  theodicy,  is  the  sixth  and  last  branch  of  the 
science  of  metaphysics.  It  teaches  us  the  knowledge 
of  the  existence  of  God ;  to  make  the  most  rational 
suppositions  cooceming  his  divine  essence,  and  to  form 
a  just  idea  of  his  attributes  and  perfections,  and  to 
demonstrate  them  by  abstract  reasoning,  llieodicy 
differs  from  natural  theology,  in  as  much  as  this  last 
borrows,  in  fact,  from  theodicy  proofs  and  d^on- 
strations  to  confirm  the  existence  of  a  supreme  Being  : 
but  afler  having  solidly  established  that  great  truth, 

'  by  extending  its  consequences  natural  theology  teaches 
us  what  are  the  relations  and  connexions  that  subsist 
iwtween  the  supreme  Being  and  men,  and  what  are  the 
duties  which  result  from  these  relations. 
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We  have  briefly  mentioned  these  divisions  of  the  DiTinom  af 
science,  because  they  were  once  prevalent  in  the  tbeSdencc. 
school^.    The  greater  part  of  them,  however,  appears  '  v 
to  us  to  be  not  only  superfluous,  but  such  as  can  serve  .pj^j^^^ 
no  other  purpose  than  to  perplex  the  mind.    The  only  qmIch 
beings  of  which  we  know  any  thing  are  mind  and  body ;  and  ungce- 
and  we  have  no  reason  to  think  that  there  are  anypcr. 
other  beings  in  the  universe.    Of  bodies  indeed  there 
are  various  kinds,  endowed  with  different  properties: 
and  it  is  extremely  probable,  that  of  minds  endowed 
with  difterent  powers,  the  variety  may  be  equally  great. 
Our  own  minds  we  know  to  be  united  in  one  system 
with  bodies  by  which  they  perform  all  their  operations  ;  ' 
and  we  can  demonstrate  that  there  is  another  Mind, 
which  is  independent  of  all  body,  and  is  the  cause  of 
all  things.    Between  these  there  may  be  numberless 
orders  of  minds  ;  but  their  energies  are  wholly  unknown 
to  us,  and  therefore  they  can  never  become  the  objects 
of  science. 

Mind  and  body  therefore,  r.  e.  the  minds  and  bodies 
which  we  know  to  exist,  together  with  tlieir  powers  and 
properties,  essential  and  accidental,  can  alone  be  the 
snbjects  of  rational  inquiry.  We  may  inquire  into  the 
essence  of  mind  and  the  essence  of  body,  and  endeavour 
to  ascertain  in  what  respects  they  difler.  IVe  may  ex- 
amine the  nature  of  different  bodies,  in  order  to  discover 
whether  all  bodies,  hoivcver  modified,  have  not  some- 
thing in  common  ;  and  we  may  consider  the  properties, 
relations,  and  adjuncts  of  bodies,  and  endeavour  to 
distinguish  Uiose  which  are  accidental  from  such  as  ap- 
pear to  be  so  necessary  that  witboutthem  body  itself  could 
not  exist.  Of  minds  we  cannot  make  the  same  compari- 
son. In  this  part  of  the  science  we  have  not  sufficient 
data  for  an  accurate  and  complete  induction  :  we  can 
only  examine  the  powers  of  our  own  mind  j  and  by  pro- 
bable analogy  make  some  estimate  of  the  powers  of 
superior  minds,  as  observation  will  help  us  to  guess  at  the 
powei-3  of  those  wbich  are  placed  beneath  us  in  the  scale 
of  existence. 

If  this  be  so.  Cosmology,  as  distinguished  from  On- 
tology, cannot  properly  be  a  branch  of  Metaphysics. 
For  if  mind  and  body,  with  their  several  powers,  pro- 
perties, and  adjuncts,  compose  the  universe,  it-  is  ob- 
vious, \bat  when  we  have  ascertained,  as  well  as  we 
are  able,  the  essence  of  mind  and  the  essence  of  body, 
together  with  the  powers  and  properties  of  each,  and 
have  traced  them  all  to  tbe  first  cause,  we  have  done 
every  thing  in  the  science  of  the  universe,  if  we  may  use 
tbe  expression,  which  belongs  to  the  province  of  the 
metaphysician.  The  particular  laws  of  motion  on  tbe 
earth  and  in  the  planetary  system  belong  to  the  natural 
philosopher  and  aetranomer. 

In  like  manner,  AnthroposopfaV}  Psychology,  or 
Fncumatology,  if  .they  be  not  words  expressive  of  dis- 
tinctions where  there  is  no  difference,  seem  to  be  at 
least  veiT  needlessly  disjoined  from  each  other.  Of  the 
nature  of  spirits  we  can  know  nothing  but  from  con- 
templating the  powers  of  our  own  minds ;  and  the  body 
of  man  is  in  the  province,  not  of  tbe  metaphysician, 
but  of  tbe  anatomist  and  physiologist.  Anthroposophy, ' 
psychology,  and  pneumatology,  if  they  be  used  to 
denote  our  knowledge  of  ail  minds  except  the  Supreme, 
are  words  of  the  same  import ;  for  of  no  created  minds 
except  oar  own  can-  we  acquire  such  knowledge  as  de^ 
serves  the  name  ni  science. 
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J>i\i^ions  of    Ontology  Iiae  sometimes  been  defined  the  science  of 
theScifiue  betng  in  t/ie  abstract;  but  in  the  course  of  our  inquiries 
'      w   "  '  it  will  be  seen,  that  being  in  the  abstract  is  a  phrase  with- 
out meaning.    Cousidered  as  the  science  of  real  beings 
and  their  ^roper/ifi,  Ontolopy  is  a  very  significant  wonci, 
of  the  name  import  with  Metaphysics,  comprehending 
in  itself  the  knowledge  of  the  nature  of  all  things 
existing.    Or  if  it  be  thougbt  proper  to  make  a  dis- 
tinction between  ontology  and  theology,  the  former 
branch  of  the  science  will  tench  the  knowledge  of  bo- 
dy and  created  minds,  whilst  it  is  the  province  of  the 
'   hitter  to  demonstrate  the  exiitence  and  attributes  of 
,Q      that  mind  which  is  vticreated. 
Another        Body  and  mind,  therefore,  with  their  properties, 
propowd.    adjuncts,  and  powers,  comprehend  the  whole  subject 
of  the  science  of  metaphysics  \  and  aa  we  are  earlier 
acquainted  with  body  than  with  mind,  the  natural  or- 
der of  conducting  oar  inquiries  seems  to  be,  to  begin- 
with  the  former,  and  thence  proceed  to  the  latter.  It 
i»  obvious,  however,  that  if  we  wotdd  pursue  these  in- 
quires with  any  hopes  of  success,  we  must  first  trace 
human  knowledge  from  its  source,  ascertain  the  na- 
tnre  of  truth,  and  show  what  kind  of  evidence  on  each 
topic  to  be  treated  ought  to  enforce  conviction.  In 
this  view  of  the  science,-  metaphysics  appears  to  be 
^vided  into  three  parts  *,  the  first  treating  of  human 
understanding ;  the  second,  of  body  with  its  adjuncts; 
,1      and  the  third,  of  mind  with  its  powers. 
Idea  and        Previous  to  the  entering  upon  such  inquiries,  some 
nodon  ex-  philosophers  of  great  merit  have  thought  il  expedient  to 
plained.      explain  the  terms  which  they  might  have  occasion  to 
use.    Their  conduct  is  judicious  and  worthy  of  imita- 
tion i  for  the  objects  of  metaphysics  being,  for  the  most 
part|  such  as  fidl  not  under  the  cognizance  of  the  senses, 
are  liable  to  be  differently  apprehended  by  di&rent 
men,  if  the  meanings  of  the  words  by  which  they  are 
expressed  be  not  ascertained  with  the  utmost  precision. 
We  intend,  however,  to  use  very  few  words  but  in  the 
.comnKul  acceptation )  and  we  tberefere  hope,  that  as 
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terlns  of  science  are  explained- under  different  words  in  DividonEof 
the  Dictionary,  to  whith  references  are  made,  we  have  thi-ScieNcc. 
little  or  no  occasion  for  swelling  the  article  by  previous  »  ^ 
definitions.  There  are  indeed  two  words  which  have 
given  rise  to  much  useless  disputation,  wliicli  yet  cannot 
"be  banished  from  speculative  philosophy,  and  which  it 
will  therefore  be  proper  here  to  define.  -  The  words  to 
which  we  allude  are  idea  and  notioa.  These  are  very 
generally  considered  as  synonymous ;  but  we  think  that 
mocb  logomachy  mi^t  have  been  avoided  by  assi^ing 
to  each  a  determinate  signification.  Vic  know  not  any 
philosopher  who  made  nuich  use  uf  the  word  idea  before 
rlato ;  but  with  his  mysterious  doctrine  concerning  ideas 
we  have  here  nothing  to  do:  our  present  business  is  to 
ascertain  the  precise  meaning  of  the  word,  which  is 
evidently  derived  from  u^m  to  sce^  as  the  word  notion  is 
from  "  nosco,  novi,  no't^m and  that  from  yiwmi  to  know 
or  understand.  In  the  original  sense  of  the  two  words, 
therefore,  notion  is  more  comprehensive  than  iWra, 
because  we  knotv  many  things  which  cannot  be  seen. 
We  have  not.a  doubt,  bot  that  at  first  the  word  idea 
was  employed  to  denote  only  those  forms  of  external 
objects  which  men  cootcmplate  in  their  imagioatioDfl, 
and  which  jure  originally  received  through  the  sense  of 
Jfjjf^f.  Its  signification  was  afterwards  extended  to  the 
relicts  of  every  sensation,  of  touch,  taste,  sound,  and 
smell,  as  well  as  of  sight ;  and  at  last  it  was  confounded 
with  ffofwff,  which  denotes  the  mental  apprelKusion  of 
whatever  may  be  known.  In  our  use  of  the  word  idea, 
except  when  we  quote  from  others,  we  shall  employ  it 
only  to  denote  that  appearance  which  absent  objects  of." 
sense  make  in  the  memory  or  imagination  (b)  j  and  by 
the  word  notion  we  shall  denote  our  apprehension  or 
knowledge  of  spirits,  and  all  such  things  as,  though 
they  be  the  objects  of  science,  cannot  be  perceived  by 
the  external  senses.  Having  said  this,  we  proceed  to*  ■ 
our  inqaifies,  beginning  with  that  into  hnman  nndev- 
standing. 


PART  I.  OF  HUMAN  UNDERSTANDING. 

Essay  on  the  Human  Understanding,  that  acute  philoso- 
pher has  demonstrated,  that  the  rudiments  or  firat  prin- 
ciples of  all  our  knowiedge  are  communicated  to  us  by 
sensation }  and  he  has  compared  the  mind,  previoiA  to 
the  operation'  of  external  objects  upon  the  senses  to  a 
tabula  rasa  or  sheet  of  white  paper.  To  repeat  his  ar- 
piments  would  swell  the  article  to  no  purpose.  There 
IS  not  a  man  capable  of  attending  to  bis  own  ideas, 

who 


(b)  In  thus  restricting  the  meaning  of  the  word  idea,  mt  have  the  honour  to  agree  with  the  mat  English 
Lexicographer. — "  He  was  particularly  indignant  against  the  almost  universal  use  of  the  w<w3  idea  in  the 
sense  of  notion  or  opinion^  when  it  is  clear  that  idea  can  only  signify  something  of  which  an  image  may  be 
formed  in  the  mind.  AVe  may  have  an  idea  or  image  of  a  mountain,  a  tree,  or  a  buikling :  but  we  cannot 
surely  have  an  idea  or  image  of  an  argument  or  proposition.  Yet  we  bear  the  sages  of  the  law  delivering  their 
ideas  upon  the  question  under  consideration  \  and  the  first  speakers  in  Parliament  entirely  coinciding  in  the 
idea,  which  has  been  so  ably  stated  by  an  honourable  member  }  or  representing  an  idea  as  unconstitutlouai,  and 
fraught  with  the  most  dangerous  consequences  to  a  great  and  &ee  country.  This  Johnson  called  modern  cant  J* 
SosweWt  Life  of  JoAason, 
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Prelimtnary  Observations  on  t^  OaiGisri^oar  Ideas 
and  NoTiojrs. 

THAT  the  mind  of  man  has  no  innate  ideas  or 
Xo  inoate  notions,  but  comes  into  the  world  ignorant  of  every 

lions  in  the *  truth  which  since  the  days  of  Locke  has 
biiBuu  hecD  very  little  disputed.  In  the  first  book  of  his 
Kind. 
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Oripa  (tf  win  can  entertiuu  a  doubt  in  vbat  maaner  he  i«cci?ed 
IdeLi  and  tbem.   >Vitbout  the  sense  of  siglit,  we  could  never 
.  W"'^'*"-  have  known  colours ;  nor  sound,  without  bearing ;  dot 
'       hardness,  softness,  smoothncsSf  pain,  or  bodily  pteasore, 
without  touch  -f  nor  odourM,  without  smell,  &c. 

Self-evident  as  thette  facta  are,  objections  liave  been 
started  to  the  inferences  drawn  from  tbem  j  and  I^ockc 
has  been  accused  of  advancing  principles  subversive  of 
mil  distinction  between  truth  and  falsehood,  and  favour- 
able of  course  to  universal  scepticism.—"  The  first 
book  of  his  Essay,  which,  nitb  submission,  (sajs  Or 
*  Eitaif  m  Beattie*)  1  think  the  worst,  tends  to  establish  this 
Mtf  Xnfwip  dangerous  doctrine,  that  the  human  mind,  previous  to 
,^^™^cdnc«tion  and  habit,  is  as  susceptible  of  one  impressioa 
TnOh.  M  of  Miodier:  a  doctrine  which,  if  true,  wonld  go 
near  to  prove,  that  truth  and  virtue  are  nd  bettex  than 
hnman  contrirances  j  w  at  least  that  they  have  nothing 
permanent  in  their  nature,  bat  may  be  as  changeable 
as  the  inclinations  and  capacities  of  men ;  and  that 
tbere  is  no  such  thing  as  common  sense  in  the  world. 
Surely  this  is  not  the  doctrine  which  Mr  X<ocke  meant 
to  establish."  We  are  so  thorongbl^  satisfied  that  it 
is  not,  that  we  cannot  help  wondenng  how  such  in- 
ferences cotild,  by  a  man  of  learning,  genips,  and  can- 
dour, be  drawn  from  any  thing  which  is  to  be  found 
in  the  Kasay  on  the  Human  Understanding. 

fint  the  Doctor  thinks  Mr  Locke's    simile  of  the 
mind  to  white  paper  one  of  the  noost  nnlncky  allusiona 
that  could  bare  been  chosen ;  becanae  the  human  soul, 
when  it  begins  to  think,  is  not  extended,  nor  vS  a 
\J.V»her,  white  colour,  nor  incapable  of  energy,  nor  wholly 
nuUtor  of  unfumisbed  with  ideas,  nor  as  susceptible  of  one  im- 
^^9^t^  pression  or  character  as  of  any  other     and  it  has  been 
gitive       observed  by  another  objector  t,  that  "  on  a  sheet  of 
IHeea      white  paper  you  may  write  that  sugar  is  bitter  j  worm- 
■prmted^for  wood  swect }  fire  and  frost  in  every  degree  pleasing 
*^^f*^'  and  sufferabie  :  that  compassion  and  gratitude  are  base ; 
fjjj^*    treachery,  blaehood,  and  envy,  noble ;  and  that  con- 

13  tempt  is  indifferent  to  lu/* 
Ohjectioni  All  this  is  true  >  hut  we  apprehend  it  is  not  to  the 
pnrpoee.  Mr  liOcke  has  no  where  expressed  himself 
in  snch  a  manner  as  to  lead  us  to  suppose  that  be  be- 
lieved the  soul  to  be  extended  or  coloured  j  or,  when  it 
begins  to  think,  incapable  of  energy,  and  wbolly  nn* 
furnished  nith  ideas  :  but  be  certainly  did  believe,  that 
it  begins  not  to  think  the  first  iustaot  of  its  existence, 
and  that  it  acquires  all  the  ideas  of  which  it  is  ever 
possessed.  AVe  may  undoubtedly  write  upon  a  piece 
of  white  paper  that  sugar  is  bitter,  and  that  wormwood 
is  sweet }  but  how  the  capacity  of  paper  to  receive 
the  symbols  of  false  propositions  should  make  Mr 
Locke's  comparison  improper  or  dangerous,  we  cw* 
not  comprehend.  Mr  Usher  indeed  says,  that  it  is  im- 
proper on  this  account,  "  that  no  human  art  or  in- 
dustry  is  able  to  make  those  impressions  upon  the 
mind :  in  respect  of  them,  the  mind  discovers  not  a 
passive  capacity,  but  resists  them  with  the  force  of 
fate."  Docs  it  Indeed  ?  does  tlie  mind  reject  the  idea 
of  sugar  or  of  bitttmese,  of  contempt  or  of  indifTer- 
ence  ?  Ma^  not  an^  man  have  the  ufca  of  sugar  and  at 
the  same  time  the  tdca  of  bitterness,  and  compare  the 
one  with  the  other  in  his  mind,  as  well  as  the  word 
tugar  may  be  written  beside  the  word  bitter^  and  con- 
nected with  it  on  the  same  piece  of  paper  ?  In  all  this 
we  perceive  nothing  that  is  impossible  or  even  difficult. 


answered. 


The  mind  cannot  indeed  be  nude  to  feel  that  fogar  (Mgia«( 
has  tbe  same  taste  with  wormwood ;  but  who  ever  Ideu  u4 
thought  that  it  could?   Not  Mr  Locke,  TTe  shall  be .  Kotiwit.^ 
bold  to  say  ^  nor  does  his  simile  give  the  smallf  st  coun-  " 
tenance  to  such  aa  absurdity.    Tbe  author  of  the 
£&aay  en  the  Human  Understaodiog  understood  his 
subject  too  well  to  imagine  that  either  truth  or  false- 
hood could  be  communicated  to  paper,  or  that  paper 
is  capable  of  comparing  ideas.    Paper  is  capable  of 
receiving  nothing  but  lines  or  figures  j  and  it  passive* 
ly  receives  whatever  lines  or  figures  we  may  cfaooee  to 
inscribe  on  it :  yet  if  a  pen  be  carried  over  it  in  a  cir* 
cular  direction,  the  figure  impressed  will  not  be  a 
square }  just  as,  to  the  mind  of  one  eating  sugar,  the 
taste  commnnicBted  is  not  that  of  wormwoM. 

On  a  idece  of  paper  a  circle  may  be  described,  and 
close  beside  it  a  square :  in  like  manner  an  agreeable 
Knsation  may  be  communicated  to  tbe  mind,  and  im- 
mediately afterwards  a  sensation  that  is  disagreeable. 
Ulicse  two  sensations,  or  the  ideas  which  tbey  leave 
behind  tbem,  may  he  compared  together}  and  it  is 
certainly  true  that  no  art  or  industry  can  make  them 
appear  umilar  in  the  mind  :  but  is  it  not  equally  true, 
that  no  art  br  industry  can  make  the  circle  and  tbe 
square  similar  on  tbe  paper  ?  The  paper  is  susceptible 
of  any  sort  of  ^ain  figures,  and  the  mind  is  equally 
susceptible  of  any  sort  of  ideas  or  sensatMHU }  but  &^ 
gures  dissimilar  cannot  be  made  to  omncide,  neithef 
can  disowdant  ideas  be  made  to  agree.  Again,  one 
may  write  upon  paper,  that  a  circle  ii  a  square,*' 
and  likewise  that  *'  a  circle  £3  not  u.  square }"  and 
both  these  luvposltions  may  be  cemmuBicatcd  to  the 
mind  by  the  organs  of  sight  or  of  hearing.  The  paper 
receives  the  words  expressive  of  tbe  false  as  well  aa 
those  expressive  of  the  true  proposition  }  and  the  mind 
receives  the  ideas  and  refations  signified  by  the  one  clus- 
ter of  wiwds  as  well  as  those  signified  by  the  other.: 
but  in  the  mind  the  idea  of  a  square  is  different  from 
that  of  a  circle,  and  on  tbe  paper  the  figure  of  a  square 
is  different  fran  the  Jigurt  of  a  circle.  Jlie  great  differ- 
ence between  the  nund  and  the  paper  is,  that  the  JoT' 
mer  is  conacioas  of  its  ideas,  and  perceives  their  agiee- 
ment  or  disagreement ;  whereas  the  paper  is  not  con- 
scious of  the  figures  drawn  upon  it,  nor  perceives  an^ 
thing  about  them.  But  still  those  figures  are  what  tbey 
are  ;  tbey  either  agree  or  disagree  en  the '  paper,  as 
well  as  the  ideas  either  agree  or  dis^;ree  in  the  mind. 
It  is  not  in  the  power  of  the  mind  to  alter  the  ideas  of 
tbe  square  and  the  circle,  nor  in  tbe  power  of  the 
paper  to  alter  tbe  fvrms  ef  these  figures. 

It  appears  then,  that  the  principles  of  Mr  Locke,  and 
the  comparison  by  which  he  Illustrates  them,  have  no 
more  tendency  to  subvert  tbe  differeuce  between  troth 
and  falsehood,  right  and  wrong,  than  the  pasaivenesa  of 
paper  has  to  snbvert  tbe  diflurence  between  a  stmight 
line  and  a  crooked,  a  circle  and  a  square  :  and  with  a 
view  to  establish  tbe  doctrine  of  innate  ideas  and  in- 
stinctive principles  of  knowledge,  we  might  with  as 
mucb  propriety  at<k.  Whether  it  be  possible  to  ima- 
gine that  any  mode  of  manufacture  could  make,  paper 
of  such  a  nature,  as  that  a  pen  drawn  over  it  in  a  cir- 
cular direction  would  leave  the  figure  of  a  sqnare  ?  as 
that,  **  Whether  it  be  possible  to  imagine,  that  any 
course  of  education  could  ever  bring  a  rational  creature 
to  hvlien  tbat  two  and  two  are  equal  to  three." 
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jgin  of     The  mind  being  ihm,  as  we  may  say*  originaHy 
tut  uni  white  paper,  void  of  all  characters,  whboat  ideas  or 
notions  of  any  kind,  the  first  question  which  we  have 
"^^      to  consider  is,  Whence  and  in  what  manner  it  derives 
all  de>  the  materials  of  all  its  knowledge  ?  To  this  question  the 
d  from  only  answer  which  can  be  g;iven  is.  That  it  derives  them 
latioa    from  observation  and  experience  j  from  observation, 
either  employed  upon  external  objects  of  sease,  or  turn- 
ed inwardly  upon  its  own  operations.    Our  senses,  con- 
versant about  particular  external  objects,  convey  into 
the  Rund  several  distinct  perceptions  }  such  as  those  of 
eptDUTfJ^art,  heat,  coid^  bitterness^  tweetaets^  and  all 
those  things  whidi  are  usually  called  teimble  ^pu^Hea, 
The  notions,  ideas,  or  whatever  else  they  nwy  be  called 
-  which  are  acquired  in*thiB  manner,  may  be  called  sm- 
aible  knowle^i  and  the  source  of  that  knowledge  is 
termed  senaatum* 

Hie  other  fountain  from  which  experience  furnishes 
the  understanding  with  knowledge,  is  that  attention 
which  we  are  capable  of  giving  to  the  operations  of 
our  own  minds  when  employed  about  those'  ideas 
which  were  originally  suf^ested  by  objects  of  sense. 
These  operations,  when  the  soul  comes  to  reflect  on 
diem,  fiintish  us  with  a  set  of  notions  entirely  different 
from  the  ideas  of  sense  ;  such  as  the  notions  o^percep' 
tAm,  tkmkingy  thubting^  heiievingf  reasonings  knowings 
wUKngf  and  all  the  difierent  ener^es  and  passions  of  our 
own  minds.  Of  lAiese  operatioiis  we  are  idways  coO' 
s^ooa  when  we  are  awake :  bat  it  reqwres,  as  shall  be 
shown  afterwards,  no  inconsiderable  elRbrt  to  set  them, 
as  it  were,  at  a  distance,  to  reflect  on  them  and  con- 
sider what  they  are ;  but  i^en  we  have  made  this 
effort,  we  acquire  notions  as  distinct,  and  perhaps  more 
important,  than  those  ideas  which  we  receive  through 
the  medium  of  the  senses. 

Sensation  and  reflection  then  furnish  mankind  with 
die  first  materials  of  all  their  knowledge.  Hie  mind 
aeems  not  to  have  ideas  or  notiims  of  any  kind  which 
it  did  not  receive  by  one  or  other  of  these  ways.  By 
meMis  of  the  senses  it  perceives  externa)  objects }  Mid 
by  that  power  yrtaxAi  it  has  of  tmning  its  attention  npon 
itself,  it  discovers  the  nature  and  manner  of  its  own 
operations; 

Although  the  knowledge  which  we  acquire  from  re- 
flection be  of  equal  importance,  and  perhaps  of  greater 
certainty,  than  that  ^ich  we  receive  through  the  me- 
dium of  the  senses,  it  comes  into  the  mind  at  a  much 
later  period  j  both  because  it  is  impossible  that  the  fa- 
culties of  the  mind  should  operate  without  materials, 
and  becaose  it  is  much  more  difficult  to  attend  to  these 
operattwis  even  while  they  are  going  on,  than  to  the 
ob^ts  of  sense  which  solicit  our  attention.  It  is  ftr 
this  reason  pretty  late  before  children  have  any  no* 
tions  whatever  of  dw  opentiotts  o[  their  own  matis ; 
and  of  the  greater  part  of  these  operations  die  bulk  of 
mankind  have  no  clear  or  accorate  notions  during  their 
whole  lives.  On  the  other  hand,  every  human  being 
is  so  sorrounded  with  bodies,  which  perpetually  and 
variously  affect  his  senses,  that  a  variety  of  sensible  ideas 
force  an  entrance  even  into  the  minds  of  children.  In 
order  therefore  to  trace  the  procedure  of  the  under- 
standing, and  to  ascertain. the  extent  and  limits  of  hu- 
man knowledge,  it  should  seem  that  we  must  begin  with 
considering  the  external  senses,  that  we  may  discover 
the  manner  in  which  we  receive  knowledge  by  means  of 
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them,  the  objects  of  that  knonledge,  and  its  ccitainly.  or 
It  is  to  be  observed,  however,  that  though  wc  consider  Scawtioa. 
the  mind  as  possessed  of  many  powers  or  faculties,  and '  '  '  * 
inquire  first  into  the  nature  of  that  iVculty  which  we 
conceive  to  be  first  exerted,  this  is  done  merely  for  the 
sake  of  proceeding  in  our  subject  with  method  and  per- 
spicuity. The  mind  is  one  simple  and  undivided  be-* 
ing;  and  in  every  mental  energy  it  is  the  whole  mind, 
and  not  any  part  or  portion  of  it,  that  is  energetic. 
On  this  account,  it  is  impossible  to  explain  even  the  na- 
ture of  sensation  wid  perception  to  him  who  knows  not 
what  is  meant  by  wm  or  understanduig  i  but  to  every 
one  who  is  acquainted  with  the  common  import  of 
these  words,  and  iHw  has  read  the  shont  qrstem  of 
liOGic  inserted  in  this  Work,  we  hope  that  our  theory 
of  perception  will  be  intelligible  and  convincing. 

Chaf.  I.  Of  Sensation  and  Perceptiok. 
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Sect.  I.  Of  Sensation. 

The  Supreme  Being,  who  made  us  and  placed  us  Smtationr 
in  this  world,  has  given  us  such  powers  of  mind  as *^ 
be  saw  to  be  suited  toourstateand  rank  in  his  creation.^** 
He  has  given  us  the  power  of  perceiving  many  objects 
around  us ;  but  that  power  is  limited  in  various  ways ; 
and  particularly  in  this,  thiU  without  the  organs  of  the 
several  semes  we  perceive  no  external  object.  Hie 
senses,  as  every  one  knows,  are  five  in  number,  and  each 
CMunnnicstes  its  proper  sensation.  It  is  by  the  eyes 
alone  that  we  see,  by  the  cars  that  we  hear,  by  the  nose 
that  we  smell,  and  by  the  tongue  and  palate  that  we 
taste  ;  the  sense  of  feeling  or  touch-is  spread  over  the 
whole  body,  for  we  feel  equally  by  our  hands  and  by 
our  foet,  oLc.  To  the  powers  of  perception  by  the  senses 
it  is  necessary  not  only  that  we  have  all  the  organs  enu- 
merated, but  that  we  have  them  also  in  a  sound  and  na- 
tural state.  There  are  many  disorders  of  the  eye  i^^ich 
cause  total  Uindness,  as  well  as  others  which  impair 
without  destnmng  the  power  of  vision.  He  sune 
thing  is  true  of  the  organs  of  all  the  other  senses. 

All  this  is  so  well  known  from  experience,  that  it 
needs  no  proof ;  bnt  it  may  be  worth  while  to  observe, 
that  it  is  known  from  experience  only*.  For  any  thing*  JlrhT* 
that  we  know  to  the  contrary,  our  Creator  might  have  ^^f^  o» 
endowed  us  with  the  poww  of  perception  by  a  thousand  ^^^'^ 
organs  of  sense,  all  dmerent  from  diose  which  we  po^^'j^mm, 
sess }  and  it  is  certain  that  he  himself  perceives  every  Mwh. 
thinj^  more  perfectly  than  we  .do  without  bodily  organs. 
For  it  is  to  be  otnerved,  that  the  organs  of  sense  are^^te  or- 
different  from  the  being  which  is  sentient.— It  is  notgans  them- 
the  eye  which  sees,  nor  the  ear  which  hears  }  these  are*^^*  not 
trnly  the  organs  by  which  we  see  and  hear.   A  man?^^''^ 
cannot  see  the  satellites  of  Jupiter  but  1^  meai^  of 
a  telescope,  nor  bear  a  low  vonce  but  by  means  of  an 
ear  trumpet.   Does  be  frtnn  this  conclude  that  it  is 
the  telescope  which  sees  these-  satdlites,  or  the  trumpet 
which  hears  that  voice  ?  Such  a  conclusion  would  be 
evidently  absurd.    It  is  no  less  absurd  to  conclude 
that  it  is  the  eye  which  sees,  or  the  ear  which  hears. 
The  telescope  and  the  trumpet  are  artificial  organs  of 
.  sight  and  of  hearing,  of  which  the  eye  and  the  ear  are 
•  natural  organs ;  but  the  natural  organs  SM^and  hear  as  ,^ 
little  as  the  artificial.  lnr\n. 
That  this  is  the  case  with  respect  to  the  eye  and  the  '"'^"^ 
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Of     ,car,  is  so  olmons,  timt,  ns  far  as  we  know,  it  has  never 
SenfctiLion.  bci-H^enieJ.    But  witb  rcs|K!ct  to  the  senses  of  toach, 
iirEUme^  twte,  and  sniell,  the  truth  at  6r«t.view  appears  not  so 
o/Criti.   "Cvi^nt'  A  celebrated  miter  has  observed*,  Uiat  "af- 
cim.       'ter  the  utmost  efforts,  we  find  it  beyond  oar  pomr  to 
-conceive  the  flavour  of  a  rose  to  exist  in  the  mind :  we 
•are  necessarily  led  to  conceive  that  pleasure  as  existing 
"  -in  the  nostrilH,  along  with  the  impression  made  by  the 
rose  upon  that  organ  (c)   and  the  same  will  be  the  re- 
sult of  experiments  with  respect  to  every  feeling  of 
taste,  touch,  and  smell.    Touch  (lie  says),  aSbrdii  the 
most  satisfactory  evidence,  and  philosophy  detects  the 
delusion/*    To  detect  this  delusion  requires,  indeed, 
no  great  depth  in  philosophy  j  .for  it  is  so  far  from  be- 
-ing  true  that  we  arc  necessarily  led  otherwise  than  by 
associatloD,  of  which  the  laws  shall  be  explained  at- 
~  tcrwards,  to  conceive  the  pleasure  or  pain  of  touch  as 
cidsting  at  that  part  of  our  body  upon  which  the  im- 
pression is  made,  that  as  every  man  must  have  observed, 
cluldren  previous  to  experience  cannot  distinguish  tlw 
precise  place  of  their  bodies  which  is  affected  by  the 
'  touch  of  any  external  object.    Nay,  we  believe  it  will 
be  found  upon  trial,  that  if  a  full  grown  man,  with 
all  the  experience  of  age  to'  guide  him,  be  pricked 
with  a  pin  on  any  part  of  his  body  which  he  has  sel- 
dom handled,  and  never  seen,  he  will  not  readily  nor 
at  first  put  hhs  finger  upon  the  wound,  nor  even  come 
■very  near  to  the  wound.    This,  however,  he  would 
certainly  and  infallibly  do  were  the  sense  of  touch  ne- 
4::es3arily  conceived  as  existing  at  the  organ.    To  these 
obser\-ations  objections  may  perhaiHt  be  made,  which 
^ve  cannot  stay  to  obviate  j  but  the  following,  we  thiiik, 
will  admit  of  none.  .  We  appeal  to  every  man  who  has 
experienced  that  particular  sensation  of  touch  which 
Scaligcr  dignified  with  the  name  of  a  sixth  sense,  whe- 
ther, whilst  those  (iensations  were  new  to  him,  be  was 
necessarily  led  to  conceive  them  as  existing  at  any  par- 
ticular organ.  ■  If  he  was  not,  it  follows  undeniably 
that  the  organs  of  sensation  are  different  from  the  be- 
ingwhich  is  sentient;  that  it  is  not  the  eyc  which  sees, 
the  ear  which  hears,  the  nostrib  which  smell,  the  tongue 
which  tastes,  nor  any  part  of  the  body  which  feeU  j  and 
that  it  lA  by  experience  that  we  learn  to  associate  our 
■  several  sensations  with  those  organs  upon  wliich'the  im- 
prc:fsions  are  made. 

It  is,  however,  certain  tliat  we  receive  .-no  sensaUoa 
from  external  objects,  unless  when  some  impression  is 
made  upon  the  organ  of  sense,  either  by  the  immedi- 
ate  application  of  the-  object  itself,  or  by  some  medium 
+  Rfjffj  Es-which  passes  between  the  object  and  the  organ  f.  In 
^al  tUdi^l^^'^  of  our  senses,  viz.  touch  and  taste,  there  must  be 
Powen  of        immediate  application  of  the  object  to  the  oi^n. 
Man,  anA  In  the  other  three  the  sensation  is  occasioned  by  the 
Hartky't  imptcssion  of  .some  medium  passing  from  the  object  to 
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Man.  •  '  .1       ...  I  ■ 


the  organ.  ThecfBuWa  of  bodies  drawn  into  the  nostrils  of 
With  tW  breath  are  the  medium  of  smell;  the  undulations  Scuatioa. 
of  the  air  are  tlie  medium  of  hearing  }  and  the  rays  of  ~  w  — ^ 
light  passing  from  visible  objects  to  the  eye  are  the  mc- 
diiun  of  siglit.  These  are  facta  known  from  experience 
to- hold  universally  both  in  men  and  in  brutes.    It  is. 
likewise  a  law  of  our  nature  perfectly  known  to  all 


The  bniin 
and  ncmt 


'who  know  any  thing  of  anatomy,  that  in  order  to  ac-Q^eeuaiy 
tuftl  sensation  the  impressions  made  upon  the  external  to  Knsa. 
organs  niu»t  be  communicated  to  the  nerves,  and  fromi^oo* 
them  to  the  brain.  First,  The  object,  either  immedi- 
ately, or  by  some  naedium,  makes  an  impression  upca 
the  orgmnj  the  organ  serves  only  as  a  medium^ by  which 
the  impression  is  communicated  to  the  nerves  *,  and  the 
nerves  serve  as  a  medium  to  carry  it  on  to  the  brain. 
Here  the  corporeal  part  ends  j  at  least  we  can  trace  it 
no  farther. .  Tlie  rest  is  all  intellectual. 

Tlie  proof  of  these  impressions  upon  the  nerves  and 
brain  in  sensation  is  this,  that  from  many  observations 
and  experiments  it  is  found,  that  when  the  organ  of 
any  sense  is  perfectly  sound,  and  has  the.  impression 
made  upon  it  by  the  object  ever  so  strongly,,  yet  if  the 
nerve  which  serves  that  organ  be  cut  or  tied  hard, 
there  is  no  sensation  ;  aud  it  Is  well  known  that  disor- 
ders in  the  brain  deprive  us  of  sciuiation,  while  both  the 
«rgan  and  Its  nerve  are  sound. 

There  is  sufficient  reason,  therefore,  to  concluderp^ooen  of 
that  in  sensation  the  object  produces  aome-chaage  iaaatoreia 
the  oi^n  *,  tliat  from  the  organ  the  ■  chan^  proceed&BcantiMk 
to  the  nerve,  and  from  the  nerye  to  the  brain.  Hence 
it  is  that  we  have  positive  sensations,  from  negative  ob- 
jects, or  mere  nonentities,  such  as  darkest,  blackneUf 
and  vacmiy.  'Fot,  sensation  resulting  from  changes  in 
ttie  brain,  whatever,  produces  any  change  nuist  of  course 
occasion  a  new  sensation :  but  it  is  obvious,  that  the 
mere  absence  of  any  impression,  by  the  removal  of  the 
object  which  produced  it,  must  as  necessarily  cause  .a 
change  In  the  organ,  nerves,.aiid  brain,  as  the  presence 
of  a  new  impression,  from  a  new  object.  To  these 
changes,  or  that  which  immediately  produces  them,  we' 
give  the  name  of  impressidas }  because  we  know  not 
how,  in  a  general  manner,  to  express  more  properly  any 
change  produced  by  an  external  cause  without  specify- 
ing the  nature  «f  that  cause.  IrVhether  it  be  pressure, 
or  attraction,  or  icpulelon,  or  vibration,  or  somethinfr 
unknown,  for  \fhich  we  have  no  name,  stiU  it  may  bo 
called  an  impression. 

-Sir  Isaac  Newton  was  perhaps  the  first .frho  suppos- 
ed that  tlie  rays  of  light  falling  upon  the  bottom  of 
the  eye  excite  vibrations  in  the  tunica  retina;  and  that 
those  vibrations  being  propagated  along  the  solid  fibr^ 
of  the  optic  nerves  into  the  brain,  cause  the  actual 
sensation  of  seeing,  Tliis  hypothesis  was  adopted  by 
I>r  Hartley,  applied  to  the  other  senses,  and  sliown  t» 

he 


(c)  Another  eminent  ivrlter  thinks  on  this  subject  very  differently,  and  in  our  opinion  much  more  justly.— 
*'  Suppose  (says  Dr  Reid)  a  person  who  never  had  this  sense  (viz.  smeW)  before,  to  receive  it  all  at  once,  and  to 
smell  a  rose  can  he  perceive  any  similitude  or  agreement  between  the  smell  and  tlie  rose  f  or  indeed  between 
it  and  aoy  other  object  whatever  r  Certainly  he  cannot.  He  finds  himself  affected  in  a  new  way,  he  knom  not 
why,  or  frwn  what  canse.  He  is  conscious  that  he'  is  not  the  cause  of  it  himself ;  but  he  cannot  from  tfae  nature 
of  the  thing  determine  whether  it  be  caused  by  body  or  spirit;  \yy  sonething  near,  or  by  something  at  a  distance. 
He  cannot  give  it  a  place  any  more  than  be  can  give  a  place  to  melanchtdy  or  joy  ;  nor  can  be  CMKeive  it  to 
.  have  Uly  existence  hut  when  it  is  smelled.**   Intpimf  into  the  Human  Mind,  ch.  2.  sect.  a. 
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or      be  at  least  as  proliable  as  any  which  has  yet  boen  in- 
trcgptton.  vented  to  account  for  the  ]>ereeption  of  external  objects 
"  ■*  by  means  of  the  organs  of  sense.    Be  this  as  it  may, 
experience  infonns  iis,  diat  whatever  be  the  nature  of 
those  impressions  and  changes  whieh  arc  made  by  ex- 
ternal objects  nimn  the  senses,  nerves,  and  Iffain,  we 
,o     Invc  without  them  no  actual  sensation,  and  of  course 
iseiuatioB  perceive  nothing  a&  extra.    Hence  it  has  been  snppos- 
!ie  mind   ed,  that  the  mind  is  wholly  passive  in  senaatiobi  and 
that  sensatioit  is  neceatar^g  produced  b^  those  impres- 
sions.   But  this  we  believe  to  be  it  mistake.  Every 
man  who  has  been  attentive  to  Iiis  own  tfaonglits  and 
actions,  must  know  instances  of  impressions  having 
beea  certainly  made  upon  his  organs  of  sense  without 
producing  any  sen.>iation,  or  sii^^ting  to  his  mind  the 
perception  of  the  particular  objects  by  which  the  im- 
pressions were  caused.    He  whose  mind  is  intensely 
employed  in  any  particular  puisnit,  may  haw  his  eyes 
open  optHi  an  object  which  be  does  not  see ;  or  he  may 
not  hear  the  sound     a  clock  striking  within  two  jana 
of  him  :  Nay,  we  mil  venture  to  affiim,  that  then  is 
hardly  one  reader  of  diis  article  Wwbom  snch  abcMices 
of  sensatHm  have  not  often  oocmred.   NoWf  as  there 
is  no  reason  to  snppose,  that  in  the  one  case  the  ua< 
dnlatMMH  of  the  air,  caused  by  the  striking  of  the  clock) 
did  not  reach  \m  ears,  or  that  in  the  other  tbe  rays  of 
light,  reflected  from  the  object,  did  not  fall  upon  his 
eyes,  which  were  open  to  receive  them ;  the  only 
reason  which  can  be  assigned  for  his  not  having,  in  these 
instances,  had  audible  and  visible  sensations,  is,  that 
his  mind  was  so  engaged  in  something  else  as  not  to  pay 
to  the  vibrations  in  hn  twain  that  attention,  if  we  nwy 
so  say,  without  iriiich  impressions     em^rm  can  ^odnce 
no  sensation.    Tbere  are,  indeed,  SMne  impressions  on 
the  omns  of  sense  so  violent  and  bo  sndden,  as  to  force 
themselves  npon  the  mind  however  employed.  Such 
are  dM)Se  made  on  the  car  by  thnadar,  and  on  the  eye 
strong  Kght«   In  these  cases,  sensation  is  involon- 
tary  and  unavoidable  }  whence  we  conclude,  not  that 
in  such  instances  the  mind  is  passive  or  destitute  of  en- 
ergy, but  that  by  the  violent  a^tatitm  given  to  the 
bram,  it  is  roused  from  its  reverie,  and  compelled  'to 
give  attention.    It  appears,  therefore,  that  in  sensa- 
tion the  mind  exerts  some  kind  of  energy  ;  for  in  no- 
thing but  in  the  sentient  being  itself  can  we  seek  for 
the  cause  why,  n^ien  all  external  circumstances  are  the 
same,  organical  impressions  s<mietimes  produce  sensa- 
ttMM  and  sometimes  not ;  and  that  cause  can  only  be 
the  energy  of  the  mind }  what  kind  of  energy  we  pre- 
tend not  to  say. 

Sxcr.  n.  OfPentpium  by  the  Smm, 

MaUt  to  How  the  correspondence  is  carried  on  between  the 
coant  for  thinking  principle  within  us  and  the  material  world 
i  pexcep-  without  us,  has  always,  as  Dr  Reid  observes,  been 
a  of  Ob-  found  a  very  difficult  problem  to  those  philosophers 
who  consider  themselves  as  obliged  to  account  for 
every  phenomenon  in  nature.  It  is,  indeed,  a  pro- 
blem of  which  we  expect  not  to  see  a  complete  solu- 
tion. A  few  steps  beyond  the  vulgar  we  may  certainly 
go;  but  the  nature  of  that  connexion  by  which  the 
mind  and  body  ure  muted,  will  iwobably  remain  for 
ever  unknown.  One  qoestion,  however,  which  has 
emplOTed  mnch  of  the  attenUm  of  philosrahers,  both 
VoL.Xin.  Part  II. 
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ancient  and  modeA,  appears  to  be  not  tvbolly  unan-  Of 
Bwcrable.    It  is.  Whether  by  means  of  onr  senses  we  Perc^oa. 
perceive  extemiU  objects  mediately  or  immediately  j  or       »  ^ 
in  other  words.  Whether  sensation  and  perception  be 
one  and  the  same  thing,  or  two  things  sncceediiig 
each  other  ?  On  this  subject,  till  of  late,  there  ^ipeara. 
to  have  been  in  the  main  a  great  uniformity  in  the  sen* 
timents  of  philosophers,  notwithstanding  their  vaxia- 
tiona  respecting  particular  peints.   Of  someof  the  most 
eminent  of  then,  we  diaU  give  the  opinions  as  we  find 
them  collected  by  one*  who  is  well  acqnainted  vith* i^if<M- 
their  writingfi,  who  is  thoronghly  qualified  to  estimate  ^^^t^ 
their  respective  mmts,  and  who  cannot  be  suspected  ef  iS^^'^^f 
partiality  to  that  theory  which  ve  £ecl  ouaelves  eom~pMoer$  ^ 
pelled  to  adopt.  3Am. 

Plato  illustrates  our  manner  of  percnving  ^^'m.^!L^ 
nal  objects  thus:  He  supposes  a  dark  subtenraneous^^^^^ 
cave,  in  which  men  lie  bmmd  in  sndi  a  manner  as  thatpbioj 
they  can  dbect  their  eyes  mly  to  one  part  of  the  cave. 
Far  behind  there  is  a  Ugbt,  of  whidi  some  rays  comB 
over  a  vaU  to  that  part     the  cave  which  is  bdbre  d» 
eyes  of  onr  pnaoDen.  A  nunher  of  men  varioosly  em- 
ployed pass  between  them  and  the  light,  w^uwe  shMom 
are  seen  by  the  prisoners,  but  not  &oir  persons  them- 
selves.   In  this  manner  did  that  philosopher  oonccSve 
that  by  our  senses  we  perceive  not  things  thenselves, 
but  only  the  shadows  of  things ;  and  he  seems  to  have 
boTToned  his  notions  on  this  subject  from  the  disciples 
of  Pytluigoras. 

If  we  make  due  allowance  for  Plato^s  allegaricaiof  ArUfe-' 
genius,  his  sentiments  with  respect  to  sensation  and  tie; 
perception  correspond  very  well  with  those  of  the  Pe- 
ripatetics. Aristotle,  the  founder  of  that  school,  seems 
to  have  thought,  tfa^  the  soul  consists  of  two  or  three 
parts,  or  rather  that  we  have  three  souls— the  vegetable, 
the  animal,  and  the  ratimial.  The  animal  soul  is  held 
to  be  a  certain form  of  body,  which  is  inseparable 
from  it,  and  perishes  at  death.  To  this  sonl  the  senses 
belong }  and  he  defines  a  sense  to  be  that  which  is  ca- 
pablc  of  receiving  the  sensible  fonns,  or  species  of  ob- 
jects, without  any  of  the  matter  of  them  as  wax  re- 
ceives the  form  of  the  seal  without  any  of  its  matter. 
Of  this  doctrine  it  seems  to  be  a  necessary  consequence, 
that  bodies  are  fMHUtantly  sending  fordi,  in  all  directions, 
as  many  different  kinds  forms  without  matter  as  they 
have  dillcrcnt  sensible  qualities,  lliis  was  according- 
ly maintained  by  the  followers  of  Aristotle,  though  nM» 
as  far  as  we  kiiow,  taught  by  himself.  They  disput- 
ed craweming  the  nafure  of  these  fonns  or  species, 
whether  they  were  real  beings  or  nonentities  :  but  of 
matter  and  Anm  we  sh^  have  occasion  to  speak  after- 
wards. 

**  After  Aristotle  had  kept  possesuop  of  the  sebotdsorDea 
for  more  than  a  thousand  years,  his  authority,  which  Cwtci; 
had  often  supplied  the  place  of  argument,  was  call- 
ed in  question  by  Lord  Bacon  and  others.  Des  Car- 
tes, however,  was  the  first  philost^ihcr  who,  ew^in. 
ced  of  the  defects  of  the  prevailing  system,  attempted 
to  form  another  entirely  new:  but  on  the  nature  of 
perception  by  means  of  the  senses  he  differs  little  or 
mrthmg  from  those  who  had  preceded  him  in  that  de- 
partment of  science.  He  denies,  indeed,  and  xefutes 
by  sdid  reastming,  the  doctrine  which  maintains  that 
magetf  tpeeies,  or fyrmtvX  extranal  objects,  come  front 
the  objects  theniBeiveSf  and  enter  ioito  the  mind  by  t^ 
t  4B     „  (Jfvf5,gg[e 
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Of  avenues  of  the  senses.  But  he  takes  it  fur  granted;,  as 
'  Prrception.  all  the  old  philosophers  had  done,  that  what  we  im- 

*  1^  ■  ■'  mediately  perceive  must  be  either  in  tJie  mind  itself, 

or  in  the  brain,  in  which  the  mind  is  immediately  pre- 
sent. The  impressions  made  upon  our  organs,  nerves, 
and  brain,  can  be  nothing,  according  to  his  philoso- 
phv,  bat  various  modifications  of  extensiim,  figure, 
aftd  motion.  There  can  be  nothing  in  the  brain  like 
gotmd  or  eokmr,  taste  or  smell,  heat  or  cold.  There  are 
sensations  in  the  mind,  which  by  the  laws  of  the 
union  of  the  soul  and  body,  are  raised  on  occasion 
<tf  certain  traces  in  the  brain  }  and  although  he  some- 
■  times  ^ves  the  name  of  ideas  to  these  traces,  he  does 
not  think  it  necessary  that  they  should  he  perfectly  like 
the  things  which  they  represent,  any  more  than  that 
words  and  signs  sbonid  resemble  the  things  which  they 
signify. 

"  According  to  this  system  it  would  appear,  tlut  we 
perceive  not  external  objects  directly  by  means  of  our 
senses ;  but  that  these  objects,  operating  either  mediate- 
y  or  immediately  upon  Uie  oi^ans  of  sense,  and  they 
again  upon  our  nerves  and  bnin,  excite  in  the  mind 
certain  sensations  j  whence  we  infir  the  existence  of  ex- 
ternal objects  iewa  our  sensations  of  which  they  are  the 
canse.    Perception  of  external  oh^ts,  therefore,  ao- 

*  cording  to  Des  Cartes,  is  not  cme  single  originat  act  of 
the  mind,  but  may  be  resolved  into  a  process  of  icason- 
inefirom  eflfects  to  causes.** 

The  doctrines  of  ^lebranche,  Locke,  and  Hartley, 
respectiiw  perception,  difier  not  essentially  from  that 
of  Des  Cartes.  Malebranche,  indeed,  supposes,  tba^ 
external  objects  are  not  themselves  the  causes  of  per- 
ceptions \  but  that  the  Deity,  being  always  present  to 
our  minds  more  intimately  than  any  other  being,  does, 
upon  occasion  of  tiie  impressiwis  made  upon  our  or- 
gans of  sense,  discover  to.us,  as  £ur  as  he  thinks  jvo* 
per,  and  according  to  fixed  laws,  his  own  ideas  oC  the 
object :  and  thus,  according  to  him,  we  see  all  things 
in  God,  or  in  the  divine  ideas.  He  agrees,  however, 
with  Des  Cartes  and  the  ancient  iphiloso^era,  in  con- 
sidering it  as  a  troth  which  it  is  impossible  to.r^fbte, 
that  ve  perceive  not  the  objects  without  us,  the 
9un,  moon,  and  stars,  &c.  because  it  is  not  likely  that 
the  soul  sallies  out  of  the  body,  and  takes  a  walk,  as  it 
were,  through  the  heavens  to  contemplate  these  ob- 
jects. She  sees  them,  not  therefore  by  themselves ; 
and  the  immediate  object  of  the  mind,  when  it  sees 
the  sun,  is  not  the  sun  itself,  but  something  which  is 
intimately  united  to  the  mind,'  and  is  that  which  be 
calls  an  idea, 

Locke,  speaking  of  the  reality  of  our  knowledge, 
says :  "  It  is  evident  the  mind  knows  not  things  immc* 
diately,  but  only  by  the  intervention  of  the  ideas  it  has 
of  them.  Our  knowledge,  therefore,  according  to 
him,  is  real  only  so  far  as  there  is  a  conformity  be- 
tween our  ideas  and  the  things  which  they  represent.** 
The  manner  of  our  perceiving  external  objects  he  il- 
lustrates by  the  following  simiUtude  :  *'  Methinks  the 
understanding  is  not  much  unlike  a  closet  wholly  shut 
from  light,  with  only  sone  little  opening  left,  to  let 
in  external  visible  resemblances  or  ideas  of  things  with- 
out. Would  the  pictures  coming  into  such  a  dark 
Toom  but  stay  there,  and  lie  so  orderly  as  to  be 
ioxKoA  upon  occasion,  it  would  very  much  resemble  the 
vadcfstapdiDg  of  a  man  in  reference  to  aU  objects  <^ 
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Ught,  and  the  ideas  of  them  *.*'   He  has  elsewhere  f  or 
defined  an  idea  thus  :    Whatsoever  the  mind  perceives  t*erccptiA 
in  itself^  or  is  the  immediate  object  of  perception,  ^  j.  ' 
thought,  or  understanding,  that  I  call  an  idea;  andjj|~^^ 
the  power  to  produce  any-  idea  in  our  mind,  I  call  ttm^ing. 
quality  of  the  subject  wherein  the  power  is."  He  like-  book  il 
wise  thinks  it  "  easy  to  draw  this  observation, 
the  ideas  of  what  be  calls  primary  qualities  of  bo^^^^^i^^,"' 
viz,  extension^  solidity jJigurCf  tOMtHityy  &c.  are  resem-  - 
blances  of  these  qualities  as  they  realty  exist  in  thp 
bodies  themselves. 

'  This  unguarded  expression,  iriiich  affirms  that  ideap 
in  the  mind  are  the  resenblancea  of  external  things,  bap 
brou^t  upon  Mr  Locke  much  undeserved  ridicule. 
That  on  tUs  and  other  occasions  he  uses  the  w<nd  idea 
with  too  great  latitude,  and  that  he  often  confounds 
ideas  with  sensations,  and  even  with  the  causes  of  sen- 
sation, must  be  adniitted  by  his  warmest  admirers ;  but 
we  believe,  that  by  an  attentive  reader,  who  peruses 
his  whole  work,  and  compares  sui^h  passages  as  are  ob- 
scure with  those  uhich  are  clearer,  ^s  meaning  may 
always  be  discovered,  and  with  respect  to  sensation  and 
perceptitm  will  generally  be  foun4  just.  That  by  call- 
ing the  ideas  of  primary  qualities  resemblances  of  the 
qualities  themselves,  he  meant  nothing  more,  than  that 
bodies  in  all  possible  states  ingress  the  senses,  o^rves, 
and  brain,  in  mch  a  manner  aa  to  produce  in  the  aind 
certain  sensatimjs,  between  which  and  those  impressiiHii 
there  is  an  incepuable,  lhou|g[h  unknown,  connection,  is 
evident  from  the  account  which  he  gives  of  the  mariner 
of  perception.  Our  senses  (says  he),  conversant  about 
particular  sensible  objects,  do  convey  into  the  mind 
several  distinct  perceptv>ns  of  things  according  to  those 
various  ways  in  which  these  objects  afiect  them :  and 
thus  we  come  by  those  ideas  we  have  of  yeltow^  vihite^ 
ieatf  cold,  sf^t  ^Of^f  l>itt^t  ^w^vf,  and  all  those  which 
we  caU  anuable  qualities  ;  which  when  I  say  the  senses 
convey  into  the  mind,  I  mean,  they  from  external  ob- 
jects convey  into  the  mind  what  produces  those  percep- 
tirnw.**  And  as  bodies  can  act  only  by  impiUse,  he 
adds,  that  **  those  perceptions  can  be  produced  only  by 
an  impression  made  upon  the  senses,  and  some  ipotioo 
thence  continued  by  our  n^es  to  the  brain  or  seat  of 
perception.**  ,y 

Dr  Hartley  was  the  pupil  of  Locke  and  Newton  j  Of  Bsitlcj. 
and  has,  in  a  more  satisfactory  manner  than  all  who  had 
preceded  or  have  since  followed  him,  explained  the 
material  part  of  the  process  of  perception.  His  prin- 
ciples we  shall  have  occasion,  during  the  course  of  the 
article,  to  devclope  pretty  fully.  For  our  present  pur- 
pose it  is  sufficient  to  say,  that  all  his  observations  and 
arguments  evidently  suppose,  that  nothing  distant  from 
the  mind 'can  be  perceived  in  the  immediate  act  of 
sensation }  but  that  the  apparently  immediate  perceptiw 
of  exteruat  objects  Is  an  instance  of  early  and  deep- 
noted,  association. 

In  this,  sentinwnt  Mr  Hume  agrees  with  his  prcde-CtfBw. 
cessftrs ;  but  he  obscures  bis  philosophy,  and  misleads 
his  reader,  by  confounding  sensation^  with  the  impres-  ~ 
sions  from  which  they  proceed.    '*  Every  one  (says 
het)  will  allow,  that  there  is  a  considerable  dlfierencef  higmy 
between  the  perceptions  of  the  mind,  when  a  man  ctmcermMg 
feels  the  pain  of  excessive  heat,  or  the  pleasure  of  .mo-  ^j^!^^ 
derate  wurmth,  and  when  he  afterwards  recals  to  his  °>^«y^iact& 
mory  this  MauatioB,  or  anticipates  it  by  bis  ima^na-  ' 
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or     tion.**   The  less  forcible  and  lively  of  tbese  percrp- 
Pereeption.  tions  he  with  ^reat  propriety  calls  tdeaa  ;  but  it  is  ei- 
*       ther  through  wilful  pcrversencss,  or  confusion  of  intel- 
lect, that  be  chooaea  to  call  the  others  t'mpreasions. 
Sensation  and  perwption  are  caused  by  impressions  ;  but 
they  are  no  more  imprctsions  themselves,  than  tbe  pain 
occasioned  by  the  strdce  of  a  bludgeon  is  the  stroke  it- 
aelf,  or  the  bludgeon  vith  which  it  was  itruck.  But 
tf      tuore  of  this  afterwards. 
Apceoeni    Thus  &r,  then,  that  we  perceive  not  extend  objects 
^^p^  dircetly^  but  infer  ibcir  existence  from  certain  sensations 
excited  in  our  minds  by  the  operation  j>f  tiiese  objects 
of  it.      '  upon  our  senses^  nerves^  and  Arom,  seems  to  have  been 
f  9m  Mo-  tbe  opinion  of  every  pbilosoph(;r  from  Pythagoras  t  to 
'^'i^ftS       Hume.    For  an  opinion  so  tintversal,  and  at  the 
vnrtk't  In  "*™*       *°  contrary  to  the  persuasion  of  the  multitude, 
trtketuai    Mme  cogent  reason  must  have  been  assign^  That 
Syatcm,      reason  has  been  given  by  many  ^ilosopbers,  but  by  none 
wbere  the  greater  perspicuity  than  Dr  Porterfirid,  in  his 

2|?ij^^.EMay  concerning  the  Motion  of  the  Eyes.  "  How 
pbeisof  u  v^aa  the  mind,  or  mind  upon  body  (says  be), 

tupitj  mm  I  know  not ;  but  this  I  am  very  certain  of^  that  notbing 
more  fkith-  can  act,  or  be  acted  upon,  ^here  it  is  not :  aad  therefore 
lected^an  ^™  ^^^^  cto  never  perceive  any  thing  but  ita  own  pro^ 
in  maj  oikcr  P^^  modi6cations,  and  the  various  states  of  the  sensorium 
work  with  to  whi^  it  is  present.  So  that  it  is  not  tbe  external 
wUeh  we  tun  and  rtioon,  which  are  in  the  heavens,  that  our  mind 
^rceives,  but  only  their  image  Or  representation  im- 
{iressed  on  the  sensoriotn.  How  the  soul  of  a  seeing  nan 
sees  those  images,  or  how  it  receives  those  ideas  from 
such  agitations  in  the  sensorinm,  I  know  not ;  but 
I  am  sore  it  can  never  perceive  the  external  bodies 
themselves  to  which  it  is  not  presetit.** 

Hiis  reasoning  ap}>ears  to  have  foree  \  and,  perhaps, 
the  unanimous  agreement  of  thinking  men  in  ail  ages 
has  still  greater  force  j  yet  tbe  doctrine  which  frtni  led 
so  long,  and  which  to  Lockt  appeared  so  evident  as  to 
Aecd  no  proof,  has  been  diltee  called  in  question  by  amne 
taunmt  philoBoidicrs  in  ovr  own  country }  who,  though 
they  allow  that  we  caAnot  perceive  external  objects  but 
by  means  of  the  senses,  yet  affirm  that  they  are  tbe 
ftbjects  themselves  which  we  perceive  directly  ;  and  that 
in  perception  there  is  no  association  which  can  be  resolv- 
edlnto  a  process  of  reasoning  from  sensations  the  effects, 
to  external  objects  tbe  causes.  Dr  Beid,  who  was  per- 
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haps  the  first,  and  is  onqnestionably  the  ablest  of  this  or 
class  of  philosc^ers,  bad  expressed  himself  on  the  subject  Percfpt-oii. 
as  fallows  :  **    ^  '  ' 

**  If  we  attend  to  the  act  of  our  mind,  which  we 
call  die  perception  of  an  external  object  of  sense,  we 
diatl  find  in  it  tbese  three  things :  Firsts  Some  concep- 
tion or  notion  of  the  object  perceived.    Secondly^  A 
strong  and  irresistible  conviction  and  belief  of  its  pre- 
sent existence.   And,  Thirdlgy  Hat  this  conviction 
and  bdidf  are  ianuediate,  and  not  the  effect  of  reason- 
ing |.**   To  the  fint  and  second  ^  these  propositions,  t-Entyt  os 
we  are  persuaded  that  Des  Cartes  and  Locke  ^ooi^^'^'^ 
readily  have  assented ;  nor  do  we  imagine  that  they  p^,,^ 
would  have  denied  the  third,  had  the  author  allowed  j^^tt,  T*. 
that  this  strong  and  irresistible  conviction  is  tbe  con-  say  u.  ch.  5. 
sequence  of  an  early  and  deeprooted  association  resol- 
vable into  a'  process  of  reuoning.    This,  however^ 
tbe  learned  professor  does  not  allow }  fiir  be  repeated* 
Vj  affirms,  that  it  is  instinctive  and  original,  and  that 
"  tbe  constitution  of  our  power  of  perception  deter- 
mines us  to  bold  the  existence  of  what  we  distincdj 
porcdve  as  a  first  principlev  finm  which  other  tmtha 
May  be  deduced,  but  tt  is  deduced  from  none."  With 
this  view  of  the  matter,  he  could  with  no  propriety  at- 
tempt to  support  his  own  opinion  by  argument  j  but  to 
the  reasonings  of  Dr  Forterfield  and  others  in  defence  . 
of  the  Cartesian  theory,  he  re|dies  in  tbe  following; 
Words  :     That  nothing  can  act  immediately  where  it 
in  not,  I  think  must  be  admitted  (d)  }  for  1  agree  with 
Sir  Isaac  Newton,  that  power  without  snbetance  is  in- 
conceivable.   It  is  a  consequence  of  this,  that  nothing 
can  be  acted  upon  immediiUely  where  the  agent  is  not 
present ;  let  this,  therefore,  be  granted.   To  make  the 
reasoning  conclusive,  it  is  fittther  necessary,  that  when 
we  perceive  ejects,  eiUMer  tb^  act  upon  ui,  or  wo  act 
upon  tiiem.   This  dofS  not  appear  self-evidBnt,  nor 
have  I'ever  met  with  any  proof  of  itt."  .  mTSSS-** 

Ofth«  profundity  dfDrBeid^  understanding,  WcjmwI 
have  the  most  firm  conviction  (  nor  is  there  any  meta^  Power* 
physician,  ancient  or  modem,  from  whom  we  differ 
with  gTf^t«r  reluctance  :  but  we  cannot  help  thinking"*** 
this  a  very  rash  assertion,  as  his  own  works  a|qpear 
to  us  to  afford  complete  proof,  that,  in  perception, 
the  mind  both  acts  and  is  acted  npon.    Let  ns  attend^ 
however^  to  the  reastuM  which,  00  this  occasion,  indo- 
4B  a  ce* 


(d)  One  of  the  most  celebrated  of  Dr  Reid*s  foHoidtaiB  thinks  otherwise.^  **  That  no  distant  snbject  can  net 
upon  tbe  mind,  is  a  proposition  (says  Lord  Kamte)  whidi  undoubtedly  requires  evidence ;  far  it  is  not  instinc- 
tively certain  :  And,  tbe^fore,  till  the  proposition  be  demonstrated,  every  man  may  without  scruple  rely  upott 
the  conviction  of  his  senses,  that  he  hears  and  sees  things  at  a  distance."  But  his  I^ordsfaip  ought  to  bave 
known,  that  Locke  and  Berkeley,  the  two  philosophers  whom  he  was  combating,  have  nolvbere  called 
question  the  conviction  of  their  senses.  Th^  do  not,  indeed,  admit,  that  the  external  organs  are  tliemselves 
percipient,  or  -that  by  means  of  them  the  mind  can  immediately  perceive  distant  objects  j  but  they  have  no 
where  denied,  that  through  the  nu^wm  of  them  the  mind  comes  to  tbe  knowledge  of  external  existence.  And 
tbe  reasons  whidi  they  assign  for  this  twofold  opinion  are,  that  in  perception  they  experience  action  or  the 
effects  of  action,  which  is  not  their  6wn and  that  it  is  an  intuitive  truth,  that  nothing  can  act  where  it  is 
not  present.  **  But  admitting  (says  his  Lwd^ip)  that  no  being  can  act  but  where  it  is,  is  there  an^  thing 
more  simple  or  more  conunon,  than  tbe  acting  npon  subjects  at  a  distance  b^  intermediate  n^eans  ?  Hiis  holds 
in  fact  with  respect  both  to  seeing  and  hearing."  It  certainly  does,  and  with  respect  to  the  other  senses  like- 
vrise  J  but  it  is  the  very  thing  for  which  Locke  and  Berkeley  would  have  contended,  had  any  num  in  tbetr  days 
.^resumed  to  call  it  in  question.  It  is  the  very  fenndation  M  thei*  system  ;  and  if  it  be  granted,  notbiiw  ««L  J* 
itaore  evident,  than  that  external  czistence  u  not  the  immediate  object  of  perception.  See  ^pendm  to  ^fir- 
IpeAts  of  Cntkiim, 
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OF     eed  him  to  think,  that  un  perceptioD  then  ii  no  action 
JBte^iioB.  either  of  the  object  on  the  miod  or  of  the  mind  on 
the  object. 

**  When  we  say,  that  one  being  acts  upon  another, 
mean,  that  some  power  or  force  is  exerted  by  the  agent 
nbtch  prodnceSf  er  has  a  tendency  to  produce,  a  change 
in  the  thiog  acted  upon.  If  this  be  the  meaning  of  the 
|^rase«  as  I  conceive  it  is,  there  appears  no  reason  for 
asserting,  that  in  perception,  eitlier  the  object  acts  opoa 
the  miod  or  the  miod  upon  the  object.  An  object,  in 
being  perceived,  does  not  act  at  all.  I  perceive  the 
nalU  of  the  room  where  I  sit  i  but  they  are  perfectly 
inactive,  and  therefore  act  not  upon  the  mind.  To  be 
perceived,  is  what  logiciana  call  an  external  deoomina- 
tion,  which  implies  oeitlter  action  nor  quality  in  the  ob- 
ject perceived.*' 

This  last  sentence  we  pretend  not  to  understaud. 
wnnKoeu*  Substance  without  qualities  is  to  us  inconceivable,  and 
f^yi*'^  certainly  is  no  object  of  perception  j  for  Dr  Reid 
himself  has  told  us,  and  told  us  truly,  that  **  the  ob- 
jects of  perception  are  the  various  qualities  of  bodies." 
That  an  object  in  being  pei-oeived  does  not  act  at  all, 
is  directly  contrary  to  what  the  iugeoious  author  has 
taught  ns,  both  in  his  laqtUry  and  in  his  JEMojtf,  viz. 
that  **  it  is  a  law  of  our  nature  that  we  perceive  not 
external  objects,  unless  eotain  impressions  be  made  by 
tlie  object  opoa  the  tegan,  aod  by  means  of  the  or* 
gan  upon  the  nerve  anid  biain  for  if  Uie  external 
object  in  being  perceived  make  impressions,  it  is  cer^ 
taul^  not  tnie  that  it  acts  not  at  all.  It  is  indeed 
readily  acknowledged,  that  when  one  perceives  the 
wiUU  of  the  room  where  he  sits,  thwe  walls  do  not 
act'  immediately  upon  the  organs  of  sight  \  but  it  does 
not,  therefore,  follow,  that  they  are  perfectly  inac- 
tive \  for  it  is  known  to  all  mankind,  that  from  every 
point  of  the  wall  which  is  seen,  ra^  of  light  are  re- 
'  flrctctl  to  the  eye  \  that  those  rays  make  upon  the  re- 

tiiui  tunica  an  iroprestioo,  which  is  conveyed  by  the 
optic  ncr\*e  to  the  brain}  and  that. this  imprenion  on 
the  brain  is  one  of  the  immediate  nausea  of  vision. 
In  what  particular  manner  it  causes  vision,  we  shall  ne- 
vfr  be  able  to  discover,  till  we  know  mwc  <tf  tbe.lawji 
which  unite  mind  and  body,  and  by  which  one'  of 
these  is  quallQrd  to  act  upon  the  other ;  but  because 
we  know  not  the  manner  of  this  opa-ation,  to  affirm 
that  there  h  no  operation  at  nil  seems  to  be  as  absurd 
as  it  would  be  to  affirm,  because  we  perceive  no  neces- 
sary connexion  between  a  stroke  Rnd  the  sensation  of 
soiuid,  that  the  sound  of  a  musical  striug  is  not  caus- 
ed by  the  stroke  of  a  plectrum.  'I'liat  God  mi^ht 
have' given  us  powers  of  perception  of  a  different  kind 
from  ttiose  which  we  possess,  there  can  be  no.  doubt  ; 
bat  with  what  we  miglit  have  been,,  we  have  no  con- 
cern. As  we  are,  we  know  perfectly  that  the  eye  is 
an  instrument  of  vision,  becavse  without  it  nothing  can 
he  seen :  we  know  also  that  tfie  retina  and  optic  nerves 
are  equally  necessary ;  because  if  they  be  disordered, 
vision  is  still  wanting  j  we  know  likewise,  that  the  bjraia 
is  necessary  to  all  perception  :  because,  wlten  it  is  disor- 
dered, thinking  either,  entirely  (teases,  or  is  proportion- 
ably  disturbed.  And,  lastly,  We  qrc  not  more  certain 
•f  our  own  existence,  than  that  actual  perception  takes 
not  place  but  when  the  object  makes  an  impression  upon, 
some  organ  of  sense  \  for  when  no  rays  of  light  fall  up-: 
•a  the  eye,  we  see  nothiog ;  wiien  bo  sapid  bodv  is  ap. 

4 


^ied  toihe  toogne  and  pilate,  ire  taste  nothing',  and  bf 
if  we  couM  he  lemBved  from  every  thing  suid,  we  FocepUi 
would  fed  nothing.    These  are  conclusions  which  can- ' "  "  •  ' 
not  be  controverted.    They  are  admitted  equally  by 
tlie  philosopher  and  by  the  plain  unlettered  man  of  com- 
mon sense }  nor  are  they  rendered  one  wbit  less  certain 
by  otu-  not  being  able  to  go  a  step  farther,  so  as  to  dis- 
cover in  what  manner  the  brain  or  the  alTections  of  it 
can  be  the  immediate  instrument  of  sensation  and  per- 
ception.   For  (as  Dr  Beid,  in  the  spirit  of  true  philo- 
sophy, observes  X)i      the  operation  of  mind,  as  well  t  /'■fi>^ 
as  ini  those  of  bodies,  we  nmst  often  he  satisfied  with  ^'^-^ 
knowing  that  certain  things  are  connected  and  invari-  "^^^ 
ably  follow  one  another,  without  being  able  to  discover  p.  ^^s. 
the  chain  that  goes  between  them.    It  is  to  such  con- 
nexions that  we  give  the  name  of  laws  of  nature  ;  and 
when  we  say  that  one  thing  produces  another  b^  a  law  of 
nature,  this  signifies  no  more  than  that  one  thjug  which 
we  call  ill  popular  language  the  cause,  is  constantly 
anil  invariably  i'nllowed  by  another  which  we  call  tnc 
effect  i  and  that  we  know  not  fmu  they  are  connect- 
ed. 

In  the  preceding  section  we  have  observed,  that  in 
sensation  the  mind  oxerts  some  energy  ;  and  therefore, 
w  on  every  hypothesis  perception  is  a  consequence  of 
•ensation,  it  follows,  that  in  perception  tbe  mind  , 
cannot  be  wholly  inactive.  Br  Beid,  in  his  Essays  «i 
tbe  InteUectoal  Powers  of  Man,  seems  to  afErm  that  it 
is.  "  I  see  00  reason  (says  he)  to  believe,  that  in  per- 
ception ,the  niind  acta  upon  the  oliject.  To  perceive 
an  object  is  one  thing,  to  act  upon  it  is  another :  Nor 
is  the  last  at  all  included  in  tlie  first.  To  say  that  I 
act  upon  tbe  wall  by  looking  at  it,  is  an  abuse  of  lan- 
guage, and  has  no  meaning. This  is  indeed  true } 
it  would  be  a  great  abuse  of  language  to  say,  that  by 
looking  at  the  wall  a  man  acts  -upon  it :  but  we  do  not 
believe  that  any  man  ever  said  or  supposed  such  ■ 
thing.  The  philosophei's,  whose  opinion  he  is  com- 
bating might  argue  iu  this  manner.  We  are  ctmaci- 
ous  tJiat  in  perception  the  mind  is  active  ^  nothing  caa 
act  immediately  where  it  is  not  ^  the  mind  cannot  act 
imDKdiately  upon  external  ezist^we :  external  exist- 
ent therefore  is  not  tbe  immediate  object  of  that 
energy  which  is  exerted  in  perception.  As  Sr  lUid 
affirms  that  external  existence  is  ^e  immediate  object 
of  perception,  he  must  deny  the  first  pioposition  in. 
this  argument }  for  if  it  be  crantcd,  as  we  have  just 
seen  that  in  his  reply  to  Dr  Porteriield  be  admits  the 
second,  the  laws  of  reasoning  will  compel  him  to  ad- 
mit the  third.  To  say,  that  in  perccptiim  tbe  miod 
acts  not  upon  external  objects,  is  a  truth  in  which  all 
mankind  are  agreed ;  and  it  is  the  very  principle  from 
which  his  antagonists  infer,  that  the  conviction  of  the 
present  existence  of  extL'rual  objects  is  not  an  onginal 
and  instinctive  consequence  of  sensation,  but  an  early, 
and  deep-rooted  association  which  ma^  .be  rcsolved- 
into  a  process  of  reasoning.  His  meaning,  therefore,, 
must  he,  that  in  perception  the  miod  acts  not  at  all: 
but  this  is  directly  contrary  to  bis  definition  of  per- 
ception, which  be  calls  an  act  of  the  mind:  it  is  like- 
wise contrary  to  his  theory  of  perception,  as  it  is  de- 
tailed in  tAe  Xtiquiry  into  the  Human  Mind  on  the  prin- 
ciples ef  Common  Sense.  We  arc  there  taught,  with  equal ' 
elegance  and  perspicuity,  "  that  an  inipresuon  made  by 
an  external  object  upon  the  oi^n,  ncrrw,  and  brain. 
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Of     ^  fallowed  by  a  wnjafw«,  and  that  thu  snuatwa  ii 
pMocption.  toUowed  by  Uie  perception  of  the  otyect.**    We  are 
-       likewise  tauglit,  Uiat  **  although  the  reripatetics  bad 
no  good  reaaoa  to  sappMe  an  active  and  passive  intel- 
lect, they  yet  came  nearer  the  truth,  in  holding  the 
fnisd  to  be,  in  aeusation,  partly  passive  and  partly  ac- 
tive, than  tlie  moderas  iu  affirning  it  to  be  purely  pas- 
sive.   SeasatioD,  imagination,  Biemory,  and  jud^uent, 
bave     tbe  v*^)*,  in  all  a^,  beoi  c«uidered  aa  acta 
of  the  mind.    The  namier  in  which  they  are  exprea* 
■ed  in  all  languages  shows  this  :  for  when  the  mind  is 
nuch  employed  in  tbem,  we  nay,  it  is  very  active ; 
whetvat,  if  they  were  impressions  only,  we  ought  to 
my  that  tiie  mind  is  very  passive."   All  this  is  unde- 
niable i  but  if  96Bsation  necessarily  precede  perceptioD, 
and  if  in  seosatten  the  mind  be  active,  what  becomes 
of  the  BsscrtioD,  that  in  perception  it  acta  not  at  all  ? 
Indeed  we  may  appeal  to  the  comrooo  sense  of  man- 
kind, whether  any  thing  can  be  perceived  without  some 
mental  energy  of  the  percipient.    For  when  tbe  impres- 
sions made  on  tbe  external  senses  are  faint,  in  order  to 
be  cootcious  of  them  an  evident  exertion  is  ref^oisite, 
not  of  tlw  orguk  only,  but  also  of  the  mind,  as  in  per- 
oeivii^  TCty  raaoto  objects  sad  sounds  j  but  when  the 
impnauons  an  atrnDger,  the  perception  is  involuntary 
aad  onaTmdaUe,  as  hafe  been  already  explained  in  the 
31     preceding  seciUon. 
niereAm      It  being  tbttS  certain  that  an  perception  the  mind 
tbe  ^tbe-  ijg^  acted  upon,  and  it  being  universally 

^jj^,^^'  ftcknowle^d  that  nothing  can  act  where  it  is  not, 
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we  feel  onrselves  compelled  to  admit  with  tbe  Carte- 
sians, that  in  perception  the  conviction  of  the  present 
existence  of  external  objects  is  not  original  and  instiuc- 
tive,  but  die  cmwequence  of  an  early  and  unavoidable 
association  of  certain  sensations  with  tbe  causes'  which 
produce  them.  In  this  opinion  we  are  still  more  con- 
firmed by  tbe  well-kuown  fuct,  that  particular  pressures 
upon  tbs  orgaD(  ner\'cs,  and  brain,  excite  not  only 
ammtioav  but  «vcn  pereeptiods  of  object:*  apparently 
extanial,  when  do  such  objects  are  within  tlie  reach  of. 
[  Bsrtit^'jonr  senses.  Thm  f,  if  a  naa  in  the  dark  press  either 
fxwoer  of  bis  eyo  with  his  finger,  he  will  see  a  circle 
of  colours  like  those  in  tbe  feather  of  a  peacock's  tail, 
theuf^  no  socb  external  object  be  before  liini,  and 
though  tbe  room  be  so  dark  that  nothing  external 
could  possibly  be  seen.'  Again,  if  a  burning  coal  be 
nimbly  moved  ronnd  in  a  circle,  with  gyrations  conti-^ 
nually  repeated,  the  whole  circumference  of  tbe  circle 
will  at  0000  appear  on '  fire,  though  it  is  certain  that 
then  caa  rtaHy  be  no  &re  hnt  one  portion  of  thai  cir- 
cumference, eijaal  in  length  to  tbe  diameter  of  the 
coa).  Those  are  facts  known  to  all  mankind ;  and 
they  are  perfectly  irrecoacileablc  witli  the  supposition, 
tbat  the  perception  of  exteraal  objects  by  the  sunsc  of 
sight  is  otigiBal  and  instinctive }  but  they  are  at  once 
accounted  mr,  if  it:be  true  that  nys  light  fiUIing 
from  external  objects  .npqo  the  retina  tunica  agitate  tbe 
optic  nerves  and  brain,  and  that  sucb  agitations  excite 
sensations  in  tbe  mind  which  experience  has  taught  11.1 
to  refer  to  external  objects,  as,  under  God,  their  ulti- 
Btate  cause. 

_  Bnt  although  we  have  declared  ourselves  to  be  in  this 
ifistanee  Cartesians^  we  do  not  admit  all  the  absurdi- 
Ues  which  have  sonetimes  beea  in|Hited  .to  that  sy- 
i^em  of  perception.   We  do  not  bdleve  that  extcnul 
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objects  are  perceived  by  means  of  images  of  them  in  or 
the  mind  or  the  bniu  \   nor  do  we  think  that  Des  Perception. 
Cartes  or  I^ocke  has  any  where  affirmed  tbat  they  are, '    ■  k 
otherwise  than  by  an  expression  obvionsl^  figurative, 
denoting,  not  tlmt  the  actual  shapes  of  things  are  de- 
lineated in  the  brain  or  upon  the  mind,  but  fmlj  that 
impressions  of  some  kind  or  other  are  conveyed  to  tbe 
brain  by  mean!)  of  the  organs  of  sense  and  their  cor- 
responding nerves  }  and  that  between  these  impressions 
and  the  scnsati<ms  excited  in  the  mind,  there  is  anal,., 
and  in  our  present  state  a  uecessary,  though  unknown, 
connexion. 

Upon  the  whole,  we  think  that  there  is  good  evi-  Tbat^^co- 
dcnce  for  believing,  tliat  in  perception  tbe  process  ofrrCOrijr 
nature  is  as  follows :  Firsts  Jf  tbe  object  be  not  in  con-  *tat«d,aa4l . 
tuct  with  tbe  organ  of  sense,  there  must  be  some  me- 
dium which  passes  between  them  j  as,  in  vision,  tbe.^ 
ru>  :>  of  liglit  J  in  hearing,  the  vibrations  of  clastic  air  ; 
and  iu  smelling,  tbe  cfiluvia  of  the  body  smelled  ;  other- 
wise we  have  neither  seusation  nor  perception.  Se* 
cofidlyy  Tbere  must  be  some  action  or  impression  opoD  . 
the  organ  of  sense,  cither  by  the  immediate  application 
of  the  abject,  as  in  the  two  senses  of  touch  and  taste;  or  - 
by  the  medium  tiiat  goes  between  them,  as  in  tbe  odier 
three  senses.    Thit  dit/,  Xho  nerves  which  go  fiom  the 
bnin  to  the  organ,  must  receive  some  impression  by 
means  of  tbat  which  was  made  upon  the  organ  } '  and 
bpr  means  of  these  nerves  that  impression  must  be  ear- 
ned to  tbe  brain.    Fourtlily,  The  impression  made 
upon  the  organs,  nerves,  and  brain,  rouses  the  dormant 
energy  of  tbe  mind }  and  this  double  action  of  the 
mind  and  tbe  object  produces  a  sensation.    And,  laat- 
/y.  As  we  know  by  experience  that  tbe  mind  alone 
cannot,  by  any  exertion  of  its  own,  produce  one  sensa- 
tion, and  are  intuitively  certain  tbat  nothing  can  be- 
gin to  exist  without  a  cause,  we  infer  from  toe  exist* 
ence  of  any  new  sensation  tbe  existence  of  some  other 
cause  than  the  internal  energy  of  the  mind  from  . 
which  that  sciisatitm  proceeds  ;  and  this  cause  experi- 
ence tracbcs  us  to  be  tlie  external  object.  This  process 
is  carried  ou  so  npidly,  and  the  several  parts  of  it,  by 
being  continually  repeated,  are  so  closely  associated,  that 
except  by  a  reflex  act  of  the  mind  we  distinguish  them 
not  from  one  another,  and, therefore  we  denonqinate  tbe 
whole  pntLption. 

It  IS  with  extreme  diffidence  that  we  advance  a  doc-Sbowa  to  , 
trine  which  Dr  Reid  has  controverted  J  but  be  dii&rs  '^'^ 
from  us  only  in  the  last  stage  $  of  the  process,  iriien  r^*''^ 
he  supposes  sensation  and  perception  to  be  two  simple  {  $«•£•. 
and  independent  acts  of  the  mind.    Yet  he  sometimes  qtmy  vito 
expresses  himself,  as  if  he  thought,  as  we  do,  tbat  in 'A'.^unum 
perception  the  belief  of  tbe  present  existence  of  exter-  ^"J*^' 
nal  objects  is  rather  the  result  of  experience,  thau  mi 
instinctive  jiersuasiim.    Thus,  speaking  of  therperccp- 
tion  which  we  have  in  smelling  a  rose,  he  saysf,  ^^tMmm 
"  Perception  has  always  an  external  object,  and  the  ^'w^ 
object  of  my  perception  in  this  case  is  tbat  quality  in^^""' 
the  rose  which  I  discern  by  the  sense  of  smell.  Obser-^r^f"^ 
ving  tbat  tbe  agreeable  sensation  is  raised  when  theSnajiL 
rose  is  near,  and  ceases  when  it  is  removed,  I  am  ledcha|k  ij. 
by  my  nature  [we  think  by  expedience  would  have  been 
more  proper]  to  conclude  some .  quality  to  be  in  tbe 
rose,  which  is  the  cause  of  this  sensation.    ^Iliis  qua- 
lity in  the  rose  is  tbe  object  perceived^  and  that  act 
of  my  mindf  by  wbich  I  have  the  conviction  and  he- 
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Ubjertj  of  lief  of  this  qnalify,  h  wliat  m  this  case  I  call  peicep- 
tht  respec-tioD.    Again  (he  sSys)  that  "  three  of  oar  senses,  Tiz. 
live  SeiiiCT.3meii^  taste,  and  hearing,  originally  gives  us  only  ccttain 
'       sensations,  and  a  conviction  that  thtSe  Sensations  tite  Oc- 
casioned by  some  external  object.   We  ^Tc'a  naMie  to 
that  (juality  of  the  object  by  which  it  is  fitted  to  pro- 
dace  such  a  sensation,  and  connect  that'i^ifality  with  the 
object  and  with  its  other  qualities.  'Thus  we  learn, 
that  a  certain  sensation  of  smell  is'  produced  by  a  rose  j 
and  that  quality  in  the  rose  by  whldi  !t  is^fitted  tb  pro- 
duce this  sensation  we  call  t]i6  mttli    the  r*ae.  Here 
it  is  evident  that  the  sensation  is  original.  Thepercfep* 
'  tioD  that  the  rose  has  that  equality- trfatch  we  call  its 
«meJlf,  is  acquired.** 

To  this  doctrine  Ao'  Cartesi^fn  '  could  possibly  ob- 
ject i  for  It  is  Uie  veiy  account  Irhich  "lies  Cartes 
himself  would  hive  given '  of  perception  by  the  organ 
of  smell,  as  it  resolves  Such'  a  perception  into  an  early 
association  between  a  certain  sensation  and  that  exter- 
nal quality  from  irfaich  we  know  by  experience  tbdt 
the  sensation  proceeds.    Indeed  this  excellent  author 
repeatedly  ammu,  diat  every  different  perception  is 
conjoined  with  a  sensation  which  is  pro^r  to  it  j  adU 
that  the  ttSb  i&^he  sign,  and  the  other  tiie  thing  ^Bigi> 
•  £Mi^andifi(id.  'Re  Ukewbe  doubts  *,  vriiether  children,  froflu 
t]ie  iJihq  t],^(  iiiey  beffin  to  use  their  Senses,  diake  % 
.  distinction  between  things  wht^  are  onlj  conceived 
Mtut.        or  imagined,  and  things  which  really  exist.   But  if 
the  conviction  of  the  preset  Existence  Of  extertial 
-  objects  were  in  perception  riwfiRcti'w,  We  cannot  see 
how  there  could  be  room  for  such  a '  dcTubt    t6r  the 
mere  senses  of  children  are  as  perfect  as  those  of  full 
grown  men  ^  and  thfey  know  well  lhto  difference  be- 
'  tween  actually  sucking  fiieir  ifUrses  aUd  cmly  thinking 
of  that  operation,  thou^  they  hb  cdt  bapkue  df  tx- 
^      pressing^  that  difference  languaj^. 
'  ]3dA  tbeo-     But  if  in  perception  our  conviction  bf  the  ideSfent 
riei  affitrd  existence  of  external  objects  be  not  instinctive,  iHiat, 
»id4»ice       '"V  ^  ^^^1     ^6  efidencfe  that  such  oAgects  real- 
that  loroo-  ^  exist  ?  This  question  We  shall  partly  answer  in  the 
thing  entti  Rillowinf^  section,  and  more  completely  fvlien  we  coitie 
beodei  the  tb  examine  Berkeley*s  theory  of  the  nm-existence  of 
^f^'^™  matter:  but  from  what  has  been  said  already,  it  is  suf- 
TBtitimL  fic^^iitly  evident,  that  every  sensation  compels  us  to 
believe  in  the.  present  existence  of  something  di^rent 
firom  onnelvei,  flS'i^  as  from  unr  semations; 

SxcT.  in.  Of  (he  dya^M  a/  each  Sensf  reipectivefy, 

Tamiy  thq    Hitherto  tre  have  considered  sensation  and  per- 
Kinte  by     ception  in  general,  and  shown  that  it  is  not  by  instinct 
which  we         ^  perceive  tin  existence  of  external  objects. 
Vm^^    This  will  appear  moie  dearly,  if  we  can  ucertain  the 
cold,  6(c.   precise  nature  of  liiat  infionnatton  -vAit^  each  sense 
affords  ns  :  and  in  order  to  this,  we  shall  begin  with 
the  sense  of  tovcA,  not  only  because  it  is  that  which  is 
cettunly  first  exracised,  Imt  also  because  there  is  » 


meaning  in  which  all  die  efjien'  taiaji  be  T^totrd  in-  ofijecCi  of 

to  it.  the  re»pec- 

By  tneans  of  touch  we  perceive  many  things,  oftiye9«wea 
which  the  chief  are,  heat  and  cold,  hardoMs  and  wift-  \ 
neS!),  roughness  «nd  brhoothness,  extension, '^figitfe,  so- q>i|,g  ggtg„ 
tidity,  and  nfotibn.   'Of  these  perceptt<ms,  some 'are*or beat  bihI 
iAimediate  ;  rind  others,-lis  we  are  perstfBdMl,  carfy  as-^^o^d.  wluiA 
steiations,  which  may  b6  Tesolved  iifto'a  of^JP^: 
i^asoning.    The  perceptiuis  of  heat  and  ccdd  are  in*-faf^imriT'. 
mediate.   IVIien  a  perton  fc»-  the  firM'  time  in  bis  WSb 
Approaches'  the  fire,  lie  feels  heat }  and  when  be  is  first 
exposed  ta  the  frost,  he  feels  cold.   'What  are  beat 
ind  cold,  add  Vhere  do  tbey  reside  f  Thvj  are  ^hri- 
onsly  the  reverse  of  each  other  j  Init  are  they  external 
objects,  or  mere  sensations  in  the  mind  ?  Tbey  are  un- 
doubtedly sensations  which  have  no  existence  but  when 
they  are  felt.    To  every  man  not  altogether  a  stranger 
to  diese  speculations,  this  proposition  is  self-evident  ^ 
but  to  the  bulk  tff  the  people  it  appears  an  extravagant 
paradox.    To  make  it  plain,  however,  to  the  meanest 
Capacity,' it  is  snfficient  to  olwerve,  that  at  a  ccttnia 
distance  the  fire  has  no  perceptible  influence  upon  tatf 
person ;  if  that  distance  be  lessened,  we  feel  an  agr0e* 
able  vrannth  ;  approach  a  little  nearer,  and  tbe'wmutfa 
becomes  disagreeable }  and  still  neuer,  it  vrill  rise  to 
pan.   No  inah  supposes  the  pain  inflicted  by  «  nnvd 
to  exist  in  the  sword,  or  anywhere  eh»  but  in  a  sen- 
tient h^g.    ft  is  eqtaalTy  absurd  to  <uppo«B  pain  to 
exist  in  fire,  or  anywhere  else  hot  in  a  sentient  bem^. 
But  that  'wbieh  at  one  distance  is  pain,  at  another  is 
only  a'grteable  'Warmth }  and  since  Warmth  and  pain 
are  only  'different  degrees  tif  the  same  feeling,  it  is 
equally  abffird  to  suppibse  the  one  as  the  other  in  the 
fire.    Wbitt  then  is  the  nbjcfct  isf  sense  when  we  fed 
heat  P  There  is  dbviothly  no  tHyet^  beyond  tbe  pccsnt 
s^nsatiwi.  ^ 

But  hss  the  sehsAtiim  of  fanat  no  cause  independent  llieir  ez- 
of  us  r  Unlkmbtfadl^  it  has,  and  Opertenoe  teadies  nstsnHlcas- 
that  the  cause  is  in  &e  fire.  -We  know  that  we  can-*** 
nbt  produce  the  sensation  of  heat  in  ourselves  by  any 
nlent^  tnergf  of  our  own ;  and  we  are  hatnitively  ecar- 
tain,  that  nothing  can  begin  to  exist  vrithout  some 
cause.  A  man  on  the  top  of  a  mountain  covered  vrith 
snow,  may  imagine  or  remembei  what  he  felt  when  in 
the  neighbourhood  of  fire,  and  thus  have  in  hb  mind 
what  is  called  an  idea  of  heat  j  but  that  idea  will  Hot 
warm  him  (e)  like  the  actual  sensatioo,  Vfaidi  no  ex- 
ertion of  his  own  can  in  such  divunstanoes  produce. 
When  he  leaves  the  mouut&ia,  however,  and  approacbee 
the  fire,  he  feels  the  sensation  actually  produced,  and 
produced  as  often  As  be  Inakes  die  experiment.  He  is, 
therefore,  under  tbe  Aeoessitjr  of  inferring,  that  in  the 
fire  there  is  some  power  or  quality  which,  acting  «ther 
mediately  or  inuttediataly  upon  his  sense  of  touch,  ex* 
dtes  tbe  feeliuff  wUch  is  edled  Ami.  What  that  ptnrtf 
is,  we  shill  peifsi^  never  be  able  to  discover }  but  it  is 
flfclf-evident,  that  it  is  neither  heat  m  tbe  reaemhhuwe 

of 


(z)  ■■■  Who  can  bold  a  fire  in  his  hand^ 
By  dunking  on  the  frosty  Caucasus  f 
Or  cloy  the  hungry  edge  of  appetite^ 
^  ban  imagination  of  a  feast  f 


Or  wallow  naked  in  December's  snow. 
By  thinking  on  fentastic  summer's  beat  ? 
Oh  lio !  the  apprdiension  of  the  Mod 
Gives  bnt  the  greater  feeling  to  uw  worse. 
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Obiccu  of  of  beat,  thoegb  iu  vulgar  language  it  is  kwm  by  that 
tlw  nqtee- uaine* 

^TC  S<»<fc  The  same  TeaaoiuDg  hoMs  good  with  respect  to 
'  cold.  There  ia  at  cettaia  times,  and  in  certain  coun- 
triea,  some  power  in  the  air  which  congeals  water  and 
causes  cold  ^  but  that  power  is  as  different  from  the 
sensation  of  cold,  as  the  power  of  fire  is  difiereot  from 
the  sensation  of  beat,  or  the  point  o£  a  sword  (Jrom  a 
flesh  wound. 

By  tfae  sense  of  touch  we  perceive  extension,  figure^ 
ccpUou  of  solidity,  &c  but  we  do  pot  perceive  them  imme- 
tztenrioa  duUety  as  we  perceive  heat  and  raid  ^  for  extension,  fi- 
^  ^S^>  gure,  and  solidity,,  are  not  sensations.  Tliosc  percep- 
J^JJJ^"*'tion8  tben  raaat  be  acquired  ;  and  more  clearly  to  as- 
certain the  manner  in  which  we  acquire  them,  let  ns 
suppose  a  maa  from  bis  birth  destitute  of  the  sense  of 
sight  and  the  poife^  of  local  motion,  but  possessed  of 
intellect  and  every  other  faculty  which  we  enjoy.— 
Such  a  person,  it  is  obvious,  would  be  capable  of  every 
ttusation  and  perception  wluch  is  origtnal  to  u^,  except 
the  perception  of  colours ;  but  we  doubt  whether  it 
would  be  pusible  to  give  him  perceptioQS  of  extensim, 
figure,  and  solidity.  Let  us  try }  ^nd  u  be  cannot 
^ve  a  sioffle  limb  or  member  of  hirasdf,  let  us  sup- 
pose a  solid  substance  of  sma^l  diraenuMis  to  be  gently, 
pressed  against  any  part  of  bis  body  ;  what  would  such 
pressure  communicate  to  hjin  i  We  think  it  could  com-: 
municate  at^hin^  but  a.  new  sensatioi,  to  whidi,  as  it 
is  neither  pleasing  nor  painful,^  no  namei  has.  hltberto 
been  ^ven,  except  the  general  one  oi  feeing.  This 
sensation  he  ho\)\l6.  not  know,  vhethfir  tp  refier  to  9fl, 
external  9r  ipteroal  cause ;  or  rather  he  could.  havQ  na 
notion  whatever  ^f  an  external  cause,  though  he  would 
at  the  same  time  be  conscious  that  tbe  new  sensation 
was  not  excited  by.  any  energy  of  Us  own  will..  Wece 
the  pressure  to  be  gradualW  increased  tiH  it  rose  tu 
pain,  our  blind  man  would  stul  be  conscious  of  nothing 
hut  a  sensatimi,  which  could  not  lead  him  to  the  no- 
tion Qt  extension,  figure,  or  solidly,  because  mere 
sensatifms  cannot,  be  concaved  as  either  solid,  or  ex- 
tended. Let  ^s  next  sappow  the  pressure  to  bp 
{lied  successively  to  different  parts  of  his  body}  fae 
would  now  indeeu  be  conscious  of  successive  sensations,, 
hut  he  cpuld  not  assign  to  them  eitb.er  extension  or. 
place:  for  it  ha$  been  already  shown  tbat  tbe  external 
parts  of  the  body  are  net  tb^s^lvp s  s^ntiept  i  and  it 
shall  be  shown  afterwards,  tbat  to  a  man  wbo  has  never 

Erceived  motion,  place  is  absolutely,  inconceivable, 
tstly.  Let  us  suppose  the  dimensions  of  tbe  pressing 
substance  to  be  greatly  enlarged  :  what  would  then  fol- 
low ?  nothing,  we  apprehend,  but  an  increase  of  pain : 
ier  though  his  whole  body  were  pressed  at  extras  tfae 
pressure  could  affect  the  individual  being  which  is 
sentient,  ^ot  more  extensively,  but  only  more  vio- 
lently It  appears,  therefore,  that  a  man  bUnd  from 
|(is  birth,  apd  destitute  of  the  power  of  local  motion, 
could  never,,  be  ipada  to  perceive  cxteniiMi,  figure,  or 
solidity.  '  ■ 

Bow  thej  Let  us  now  suppose  this  man  to  receive  by  a  miracle 
an  acqfur-  (be  Use  of  bis  limbs,  and  to  be  suddenly  prompted, .  by 
*^  ^me  instinctive  impulse,  to  arise,  and  walk.    So  long 

as  be  met  with  no  obstacle,  in  his  way,  he  would  not, 
we  apprehend,  acquire  by.  this  exercise  any  correct  no- 
tions of  extension  or  figure  ;  but  wen  a  stone  or  log 
aC  wood  of  .oonsidenible  dimenaioos  to  be  laid  across 
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his  nsoal  walk,  die  case  would  soo*  be  altered^  He  Objects  of 
would  £eel  himself  intempted  in  his  course,  and  he  tbe  retpee- 
would  at  tbe  same  instant  rccogi^ize  bis  wonted  sensa,^*"* 
tions  of  touch.  Afler  being  twice  or  thrice  Uins  in-' 
terrupted,  he  would  learn  firom  experience  tbat  the  in- 
terruption or  resistance  proceeded  firom  the  same  cause 
which  in  this  instance  communicated  to  him  the  sen- 
sation of  feeling ;  and  were  be  to  run  his  band  along 
the  surfibce  of  tbe  log  or  stone,  be  would  perceive  the 
resistance  and  the  sensation  continued.  As  every  e&ct 
must  have  an  adequate  cause,  this  continoed  resistance 
would  cmnpel  him  to  believe  the  continuity  of  some-  . 
thing  extenial  in  every  direction  in  which  ne  felt  his 
hand  resisted  ;  but  such,  continuity  of  being  is  idl  that 
is  meant  by  the  word  extension.  At  Che  vary  same 
time,  and  by  tbe  very  same  means,  he  would  gradual- 
ly acquire  the  perception  of  figure ;  for  by  running 
his  hand  in  every  direction  over  the  surfkce  of  the  ob- 
stacle which  opposed  htm,  he  would  soon  perceive  it 
on  all  sides  limited  ^  but  the  limits  of  extension  is  a 
phrase  of  precisely  the  same  import  with  figure.  It 
appears,  therefore,  that  without  the  power  of  kcal 
motion,  men  could  never,  by  tbe  sense  of  touch,  acquire 
the  notions  of  extension  and  figure ;  and  .'the  same  will 
Ite  fowd  tp.be  UiocMenitk.xeqiea  to  haH^ifmiii.  aoA 


When. we  press  opcJiiiact  .gmdh  aguMt  a  stodc  rnrHaijuu 
a  stone,  we  feel  a  sauatipn  wUcn  is  neidnr  painft^ud  soft.  . 

nor  pleasing.  A^hea  .we  press  it  more  violently,  the°^J'^ 
sensation  becimies  painfiil,  and  we  experience  to  the'*"*'^ 
<!lbject  a  .resistapce  which  we  have  not  power  to  over-, 
come.  AVhen  we  press  butter  or  pomatum  very  gentlyy 
We  have  a  sensation  in  all  respects  similar  to  tbat  which 
we  felt  when  we  gently  touched  the  stock  or  the  stone. 
But  when  we  press  the  butter  with,  violence,  we  feel  no- 
pain,  and  experience  little  resistance  }  tor  tbe  parts  -of 
which  it  is  composed  give  way  before  tbe  hand,  though 
the.  pacts  of  the,  stock  or.  thp  stope  remained  fixed  and 
immoveable.  Tbat.  the  partA  of  one  body  should  thus 
resist  a  pressure  to  which,  tho  parts  of  another  so  readi- 
ly yield,  must  jucoceed  from  some  difleroice  in  tbe 
texture  of  tbe  two  bodies :  for  by  the  sense  of  toudi 
we  perceive  the  effects  to  be  different  >  and  are  there-* 
fore  certain  that  they  must  proceed  either  from  diSeiii 
ent  canses,  or  from  the  same  cause  operating  with 
different  degrees  of  force.  That  particular  texture 
wbicb  makes  tbe  parts  of  a  stone  resist  the  pressure  of 
touch,  we  call  hardness  }  and  the  texture  which  makes 
the  pHrts  of  butter  or  pomatum  give  way  to.  touch,  ivi 
call  softness.  But  what  hardness  and  softness  ar&in 
themselves,  touch  oannot  inform.aa  ;.fiir<.  they  are.neit 
tlier  sensations,  nor  similar  tascnsatipns,,  We  aoqnire, 
however,  by  experience,  so.  complete  notions  of  .haird*  - 
ness  and  softness,  that  every  one  wbo  nndnstands  .tho 
Englidt  language  pei;fectly  knows  the  meaning  of  these 
vrords  as  soon  as  he  tears  them ;  and  when  he  is  told 
'that  one  body  is  bard  and-  aaotbec.  soft,  he  knows  vnth . 
absolute  certainty  that  tbe  meaning  of  the  assertioD  is, 
tbat  the  ^ul«  of  tb^  body-whlcb  is  said  to  be  hard  are 
held  togothes  by..soni,e  unknovrn  cause  operating  forr 
cibly,  and. that  tbe. parti  of  the  other  are. held  toge- 
ther by  the  sapie  or  a  similar  cause  op^q^og  with  less 
f«irc«,  41 

We  ac4niK.the  nqttoiis  of  rou|^D«S8,aad  smoothness  R(nel>aeni 
ia.the.  VV7  sum      and  by  tb?  very.aame  means  that*^""*^ 
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Parti 


how  jfer- 


Objects  of  wc  acquire  Ideas  of  extcn^on  and  fignta.  To  desoibo 
ibcKspcc-  the  process  at  Itirge  would  certaioly  be  saperfluous ;  for 
hvcStusci-jy  lydat  wc  have  Haid  concerning  our  perceptioiu  of  ex- 
tension and  figure  be  just  and  intelligible,  every  one 
willf  withoct  fui'tlirra.-)sistai)ce,  discover  for  himself  bow 
lie  perceives  roiighuesn  and  smoothness.  Motion  shall 
he  considered  among  the  adjuncts  of  body  j  but  in  or- 
der to  understand  nliat  body  itself  is,  it  will  be  nece»* 
sary,  before  we  dismiss  the  sense  of  touch,  to  inquin 
41  how  we  come  by  the  notion  of  si^dity. 
Sotidity,  Solidity  is  one  of  those  notions,  or,  ia  the  language 
u^UH'^  of  Xjockc,  one  of  those  ideas,  which  are  commonhr 
said  to  be  acquired  by  the  sense  touch.  That  toucli 
gives  tlie  first  bint  towards  our  notion  of  solidity,  is 
certainly  true ;  but  that  biat  must  be  afterwards  im- 
proved by  tlic  intellect,  or  we  never  could  have  an  ade- 
quate knowledge  of  what  is  meant  when  any  thing  is 
said  to  be  aWomtely  solid.  We  know  by  experience, 
that  we  can  at  pleasure  open  and  shut  our  empty  band 
without  meeting  with  any  resistance.  We  know  Uke- 
ivise,  tbat  when  we  grasp  an  ivory  ball  of  three  or  four 
iocbes  ^meter,  no  force  which  we  can  exert  will  bring 
together  die  several  parts  of  the  hand,  which  were  ea- 
li^  brondit  together  when  we  grasped  nothing.  In 
this  vay  do  we  acquire  our  first  notum  of  solidity }  for 
the  won  denotes  nothing  more  in  tiiis  instance  than 
the  power  or  property  of  the  ball,  br  which  our 
fingers  are  excluded  from  the  place  whic}i  it  occupies. 
S<didity  dificrs  from  hardness  in  this  respect,  that 
hardness  results  from  the  strong  cohesion  of  the  parts 
of  a  hard  body,  which  renders  it  difficult  to  change 
the  places  of  those  parts,  as  they  respect  one  another  j 
whereas  solidity  respects  the  whole  mass,  and  is  as  es- 
sential a  quality  of  water  as  of  adamant.  A  drop  of 
watier,  indeed,  placed  between  two  plane  sur&ces  of 
marhlet  will  not  like  adamant  preclude  their  contact } 
because  the  parts  of  a  drop  of  water,  cohering  hut 
loosely  to  one  anothw,  ^ve  way  to  the  pressure,  and 
escape  in  every  lateral  direction.  Bat  if  a  drop  of  wa- 
ter be  confined  on  all  sides,  as  in  a  globe  of  gold,  we 
know  from  expeiience  that  no  force  will  bring  the  sides 
of  the  globe  together  without  forcing  the  watier  through 
the  pores  of  the  metal }  and  henee  we  infer  solidity  to 
be  essential  to  every  corporeal  substance. 

Thus  then  it  appears  that  nf  the  objects  perceived 
by  touch  not  one  is  tmrttediateiu  perceived  except  heat, 
cold,  and  other  sensations.  The  sensations,  as  they  are 
not  excited  by  any  internal  energy  of  our  own,  lead  us 
indeed  to  something  external  as  their  cause; -and  by 
comparing  the  different  sensations  with  each  other,  and 
obsOTiag  what  effects  tbeir  external  causes  have  upon 
onr  own  motions,  we  are  naturally  led  to  conceive  these 
canses  as  extended,  figured,  solid,  hard  or  soiit,  rough 
or  smooth,  &c. ;  but  it  ia  t^vious  that  this  conception 
is  the  result  of  experience,  and  a  process  of  mental  rea- 
soning. 

Oo  the  senses  of  taste,  smell,  and  bearing,  it  is  need- 
less to  say  much.    The  immediate  objects  of  these  are 
^"JSect  confessewy  sensations  wluch  have  no  existence  but  when 
of  null,  are  perceived;  though  experience  teaches  us  to 

refer  them  all  to  external  objects  as  their  respective 
causes.   With  respect  to  smell,  this  has  been  made  suf- 
ficiently evident  in  the  ]weceding  section,  and  it  is  nat 
^     less  evulent  with  respect  to  taste  and  bearing, 
Tast^  and  '  Certun  bodies  applied  to  the  tongue  and  palate, 


43 
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•ad  moisteDed  with  the  aallva,  excite  certain  sensations  Objects  o 
which  we  call  tastes.  These  sensaUons,  however,  are  the  respec. 
not  in  the  bodies  ;  nor  can  they  have  any  existence  but  tiveSentet 
in  a  sentient  being.  They  are  pi<oduccd  m  consequence  ' 
of  impulses  on  the  nerves  of  the  tongue  and  palate, 
exciting  certain  a^tations  in  the  brain  ;  but  the  sen- 
sation itself  is  neither  impulse  nor  agitation.  Some 
anbstanfrea  exctta  tastes  which  are  agreeable,  and  others 
such  as  are  disagreeable  ;  and  there  are  not  a  few  which 
excite  no  taste  at  all.  Bodies,  which  applied  to  the 
tongue  and  palate  of  one  man  pmduce  tutes  that  are 
agreeable,  applied  to  the  same  oi^ans  of  another  man 
g^ve  him  tastes  which  are  disagreeable  j  and  we  have  all 
experienced,  that  the  same  aubstanee,  which,  when  the 
organs  are  sound,  excites  a  sweet  or  pleasant  taste, 
has,  when  the  organs  were  disordered,  excited  a  taste' 
which  was  bitter  or  unpleasant,  ^hcse  facts,  which 
cannot  be  controverted,  afford  the  fullest  evidence,  if 
evidence  were  wanted,  tbat  taste,  as  we  feel  it,  is  no 
quality  of  bodies,  nor  has  any  existence  oot  of  die 
mind.  ^  4S 

The  o»;an  of  hearing  is  the  car,  and  its  object  is  Hearing, 
sound.  It  is  well  known,  diat  sound  is  produced  by 
certain  vibrations  of  the  air  striking  die  ^mpanum  ot 
the  ear,  and  that  these  vibnUions  are  caused  by  the 
sonorous  body.  Sound,  however,  is  not  vihratioD,  nor 
the  idea  of  sound  the  idea  of  vibration. .  Sound  consi- 
dered by  itself  is  a  mere  scitsatioo,  which  can  hare  no 
existence  but  in  a  sentient  being.  We  know  by  ex- 
perience, that  it  is  caused  by  something  external ;  but 
we  know  likewise  that  the  effect  has  no  resemblance 
to  the  cause.  Previous  to  experience  we  could  not 
refer  sound  to  any  external  cause  ;  fiu-  less  could  we 
discern  whether  it  proceeded  from  an  object  above  na 
or  below  us,  on  our  right  hand  or  on  our  hft.  It  ap* 
peais  to  us  'self-evident,  that  if  a  man  bom  deaf  were 
suddenly  made  to  hear,  he  would  consider  his  first  sen- 
BAtion  of  sound  as  originating  wholly  within  himself. 
Between  diat  sensation  wad  the  sensations  of  touch, 
taste,  smell,  and  si^t,  there  is  no  resemblance ;  nor 
are  there  any  relations  among  them,  which,  previous 
to  experience,  could  induce  him  to  trace  them  all  to 
external  objects  as  their  Bc^'eral  causes.  Our  deaf  man 
might  have  learned  to  refer  all  his  other  sensations  to 
their  true  causes,  in  some  such  way  as  we  have  describ- 
ed under  the  sense  .of  touch  ;  but  sound  would  be 
something  so  new  to  him,  and  so  totally  diflferent  from 
touch,  taste,  and  smell,  that  he  could  attribute  it  to 
nothing  externa].  ^  ^ 

Experience,  however,  would  soon  teach  him  tbatftkkrcx. 
die  enr  is  its  (H-gan,  and  die  sonorous  body  its  cause  ;perieace 
and  be  would  in  time  learn  to  distinguish  one  sound, 
that  of  a  trumpet  for  instance,  from  anothn-,  "ipposej^^^ 
the  sound  of  a  bell;  and  to  attribute  each  to  its  pro-MMm 
per  cause,  even  when  neither  the  trumpet  nor  the  bell  bote  fcr 
was  perceived  by  bis  other  senses.    With  respect  to 
sounds  vrbich  we  have  been  accustomed  to  hear,  this^JJjj^ 
is  done  so  instantaneously,  that  some  philosophers  have 
imaged  it  to  be  the  effect  of  an  instinctive  principle  in 
our  nature,  totally  different  from  experience,  and  inde- 
pendent of  reason.  But  die  fsct  is  not  so.  Long  before 
we  aie  capable  of  making  semadon  and  perception  ob- 
jects of  reflection,  we  have  heard  the  sound  p-odaccd  by 
the  ringing  of  a  bell,  and  seen  the  object  ^ich  pro- 
duced ttie  smmd  so  often,  that,  when  we  hear  a  simUar 
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Obj«(fti  or  BOTln  j  ji^iD,  tre  miUntl^  refer  it  to  a  Ml,  thovgh  >  we 
ih«  retpeet-  see  Dbt  the  bell  fmai  -ifUbh  it  ^nwrtda  : '  but  ibis  is  the 
im  Sdwes. effect  of  hkbit,  attd  dot  of-iniChict.  }&dme'nem'per- 
'       reived  a  bell'^tte  rirt^g  by'eiUier  of  our  seiues  of 
afgfat  Or  'tdUefa,  ^  ooofd  Aot  by  the  -sei^  tof  bcitri^g 
flcqiiire  Any  ndtioA  of  the  figure  or- texture  of  the  body 
from  irblcfa  the  Ca\i9e  of  the  soond .  proceeds,  thou^ 
yic  had  b«ard  diat  BDund  «rery  day  of  our  lives.    It  is, 
'  iudeed,  by  experience  only  Uiat  we  Icam  to  disttnguieh 
by  the  <tar  Wbicther  a  sowmms '  body  be  before  or  be- 
hind us,  on  our  right  hand  or  on  oar  left  ^  fiw  we  find 
'  it  always  difBcnlt'  to  aay  from  whi^t  precise  quarter  a 
!!trange  sotiud  pi^oceeda ;  and  tiiis  diflicolty  tvonld  he 
'  lieighteoed  to  impouibUity,  had  not  alf  sounds  some- 
thing in  comition.   Dr  Sparrmaa  rebites,  that  when  be 
first  faeardthe  niariog  of  alion,  be  did  not  knovy  on 
what  fcide  of  hhn  to-a}^rehend  danger,  as  Uie  sound 
s^cnied  to  proteed  from  Ae  gnnmd  and  to  enclose  a 
circle  of  >^ich  he  and  his  cortipanioas  stood  in  the  cen- 
tre. The  same  thing  has  happened  to  every  man,  when 
the  Sound  was  such  as  be  bad  never  heard  before }  even 
thou^  it  was  neither  «o  loud  nor  so  tenrilic  as  the 
Tbanng'of  a  Hon  in  a  desert  wilderness  :  but  with  re- 
spect to  sounds  which  tve  tire  daily  hearing  on  each 
ttide  of  us,  we  so<mi  learn  to  difltinguisb  with  tolerable 
accuracy  whether  they  be  before  or  behind  ua,  above 
or  below,  on  our  right  hand' or  on  oar  left.   All  this, 
however,  is  the  effect,  not  of  instinct,  bnt  of  experience 
improved  into  habit. 
S*  bt^^  '  Justly  considered  as  the  noUest  and  most  ■■ 

gffltllypCT-^*^^^""^^  seDseii.    1^  reason  is  obri- 

ceivet  flo.  ovs ;  for  wheif  a  fall  grown  man  opens  his  eyes,  he  - 
tUag  bat   perceives  houws,  trees,  rivers,  the  earth,  sun,  and  moon, 
&c.  and  to  each  of  these  objects  belong  figure,  exten- 

]^[™™***  sion,  cdlour,  &c.  wbich  are  all  perceived  instantly  by 

nMre  sensa-  i>i-  -«r->  -      i  i 

tiogg,         means  of  this  sense.    Yet  it  is  certain,  that  toe  suiise  • 

of  sight  ddeA  not  originally  connttunlcate  to  us  so  many 

-  perceptions}  and  there  is  abundant  evidence,  that 
'  an  infant  cannot  at  first,  or  for  some  weeks  after  its 

hirth,  distinguish  by  vision  one  object  finm  another.  . 
Oj^r/r  is  the  proper  object  of  sight,,  and  {or  some  time 
its' only  object ;  but  colour  as  perceived  by  as  is  a  mere 
^rinsation,  irbicb  caii  have  no  existence  but  in  a  sentient 
being.  If  thiri  prOpdsHiori'  stood"  in  need  of  proof,  ■ 
we  night  efcserrft  that  there  are  ntcn  j  and  even  whole 
families,  whtfp6sitesi'the'  Sense  of  sight  in  a  degree  of 

-  perfectkih  snffielent  fiir  atl  the  parpooesof  tife^  uid  yet  ' 
cannot  diAit^uSih  cintain  colours  firom  each  other}  - 
blue, '  for  instaibec,  from,  green,  or  perhaps  from  red : 
and  there  is  no  itiati  who  can  ^stingnish  between  some 
particular  shades  of  blue  and  green'bythe  feeble  light 
of  a  cahdie.    Were  colours  the  real  qualities  of  body, 
this  mistake  of  one  for  ftnother  could  never  be>experi-  • 
enced.    Nd  man  who  possessea  the  sense  of  touch  ever  . 
confounded  hardness  with  softness,  a  sphere  with  a  ' 
cube,  or  an  ell  with  an  inch.    The  reason  is,  that 
hardness  and  soilnesit,  figure  and  extension,  are  the 
qnalities  of  things  external;  wbeivas  colour  being  a 
iiieK  sensation,  it  notMng  lint  an  affeetton  or  modifi- 

'  cation- of  th«  sentient  being.    Bat  it  is  <  obvious,  Ibat - 
sentient' bnngs,  aeci»<dtn^  as  they  (Uffitfrfram  one  an-  •> 
tfther,  >raay  b«  diffmntly  «&iHed  by  tbe'sune  exter- 
'  nal' cAose;  so^  tiiat  one '  nllan- may  perceive- that  to  he  . 
green  wlti^  all  othet*  men  perceive  to  be  Mae.  The 
unmedSato  carteraal 'cause  of'tbe-scnlntion'  of  xolourf  is 
Vol.  Xni.  Part  II.  f 
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the  rays  of  light  reflected  from  the  body,  which  in  ot^ecuor 
common  language  is  said  to  be  coloured.    These  rays  the  rcspi-c. 
falling  upon  the  pupil  of  the  eye,  are  refracted  diOer-  ^"c  Syntcs. 
ently,  according  as  their  incidence  is  more  or  .  less  ' 
oblique,  into  points  on  the  retina,  where  thfy  form 
.apietuFeof  the  external  object;  and  from  the  pic- 
ture, by  means  of  tlie  optic  nerve,  is  communif^ated  to 
the  Wain  some  impulse  or  agitation,  which  produces 
Tision<mr  Uie  '  perception  of  colour.    As  rays  of  light 
.are  corporeal  substances,  it  is  obvious  tliat  they  can  act 
'Upon  liody  only  by  impulse  ;  but  between  impulse  and 
the  various^  sensatioiis  of  ret/,  green,  bbttj  &c.  there  U 
BO  resemblance.    For  the  laws  of  r^kction  and  refrac- 
tion, and  for  the  structure  of  the  eye,  see  Optics  and 
-  Anatoht.   Hiat  which  we  have  to  inquire  into  at 
■  present  is,  bow  we  ieam,  by  mans  of  the  sense  of  sight, 
to  perceive  the  figure,  magnitude,  motion,  and  distance 
of  external  objects,  or  indeed  to  distinguish  one  object 
from  another. 

.  A  ray  of  light  proceeding,  as  all  rays  do,  in  a  straight 
line,  must,  however  great  its  length,  affect  the  eytt 
retina,  and  optic  nerve,  as  if  it  were  a  single  point. 
From  this  obvious  and  undeniable  fact.  Bishop  Berkeley 
predicted  *,  that  a  man  bom  blind,  who  should  be  sud- 
denly made  to  see,  would  at  first  perceive  nothing  *  -E*^ 
without  him,  would  distinguish  neither  the  distance,  J^J^j^™, 
lize,  figure,  nor  situation,  of  external  objects;  that  be^^p^^ 
would  Only  see  in  his  eyes  themselves,  or,  to  speak 
more  pro^ieTly,  vrould  only  experience  new  modmcn- 
tions-in  iiu  mind,  until  joining  touch  to  sight,  be  film- 
ed thus  a  communication  with  the  external  world, 
and  learned,  by  the  simnltaneous  exercise  of  the  two 
senses,  that  natural  language  in  which  the  visible  is  the 
s^  of  the  tangible.  This  truth,  which  was  discover- 
ed by  the  hishop  merely  by  contemplating,  in  bis  gijn 
mind  tbe  nature  of  sensation,  and  the  known  laws  of 
optics,  after  having  been  laughed  at  for  more  than  70 
years  as  one  of 'the  maily  dreams  of  a  visionary  genius, 
was  completely  confirmed  by  the  case  of  the  famous 
patient  whom  Cbeselden  cured  of  a  cataract ;  and  that 
too,  though  the  cataract  does  not  produce  total  blind- 
ness i  which  makes  it  evident,  that  the  first  visual  per- 
ceptisns  of  the  patient  after  his  recovery  could  not  be 
wbt^y  new  and  unmixed.  -  It  may  indeed  be  confirm- 
ed at  any  tune  by  a  simple  .experiment  made  upon.  fn. 
infant.  For  several  weeks  after  birth,  a  child  shuts 
bot  its  eyes-  upon  tbe  -sudden  approach  of  an  object 
to  them,  nor  shows  tbe  least  sj-mptom  of  distinguish- 
ing one  distance  from  another;  and  it  is  easy  by  a 
little  attention  to  obser^'e,  how  it  gradually  learns  to 
di^nguish  objects  at  greater  and  greater  distances. 
Indeed  colour,  or  tbe  immediate  object  of  sight,  be- 
ing a  mere  sensation  or  affection  of  tJie  mind,  can 
ha-ve.  no  natond  lelatioo  whatever  to  .  any  thing  ex* 
temaL  4S 

It  is  plain,  therefore,  that  distance  is  in  its  own  na-P«K^it<oa 
ture  imperceptible  to  the  eye,  and  yet  it  is  often  pei^^^*^Jf*^ 
ceivcd  by  sight.    How  is  this  done  ?    We  think,  .ing[,^^ 
the*  ioUowing  manner.    I>istance  is  .one  mode  of  ex-qaind. 
tewion,'  which,  wc  have  already  seen,  is  perceived  by 
meaiis  bftooch.   Of  short. distances,  our  first  ideas  are 
doubtless  acquired  by  the  stretching  out  and  drawing  • 
bfcck  of  MTjanns;  and  those,  ideas  are  soon  so  connect- 
ed -nutfa  certain  sensatioas  .lAich  we  have  in  actoal 
vision,  thai  -the  latter  instantly,  xuggests  th^  ibrmer. 

4C        ^  Thus, 
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Olyeeu  of  Thtu,  it  is  ft  fact  known  hj  experience,  that  when 
the  rnpco-  we  look  at  a  near  object  with  both  eyes,  according  as 
Un  Seniei.  it  approaches  or  recedes  from  iw,  we  alter  the  dispoei- 
'  ■  tion  of  our  eyes,  W  lessening  or  widening  the  interval 
between  the  pupils.  This  disposition  or  turn  of  the 
eye,  i»  attended  with  a  sensation  of  which  every  man 
is  conscious  at  the  time  of  vision  *,  and  this  sensation 
Beenis  to  us  to  be  that  which  in  this  case  suggests 
the  idea  of  greater  or  less  distance  to  the  mind.  Not 
that  there  is  any  natoral  or  necesaaty  coonexioo  be- 
tween the  sensation  of  which  we  are  conscious,  and 
greater  or  less  distance ;  for  the  sensation  is  wholly  in- 
ternal, and  the  distance  ti  external.  But  because  the 
mind  has,  1^  constant  experience,  found  the  di&rent 
sensations  occasltmed  by  different  di^ositions  of  the 
eyes  to  correspond  to  ditterent  degrees  of  distance  in 
the  object,  there  has  -grown  a  habitual  or  customary 
connexion  between  those  sensations  and  the  notions 
of  greater  or  less  distance.  So  that  the  mind  no  soon- 
er perceives  the  sensation  arising  from  the  dififerent 
turn  it  gives  the  eyes  in  order  to  bring  the  pupils 
nearer  or  farther  asunder,  than  it  is  instantly  impressed 
with  a  certain  notion  of  the  distance  which  was  wont 
to  be  connected  with  that  sensation.  Again,  An  object 
placed  at  a  cortain  distance  jErem  the  eye,  to  which  the 
breadth  of  the  pupil  bears  a  sensible  proportum,  be- 
ing made  to  approach  nearer,  is  seen  more  confused- 
ly }  and  the  nearer  it  is  brought,  the  confusion  is  al- 
ways the  greater.  Ttie  reason  of  all  this  is  known 
to  every  optician:  but  it  being  constantly  experienced 
by  those  who  never  dipt  into  optics,  there  arises  in  the 
mind  of  every  man  a  habitoal  connexion  between  the 
several  degrees  of  confusion  and  distance,  the  greater 
confusion  still  implying  the'  less  distance,  and  the  less 
confiisioa  the  greater  distance.  It  is  of  no  avail  to 
say,  that  between  confused  vision  and  distance,  great 
or  small,  there  is  no  necessary  connection :  for  there 
is  as  little  connexion  between  a  blush  in  the  face  and 
the  mental  feeling  of  shame  ;  and  yet  no  sooner  does  a 
.man  of  observation  perceive  that  particular  colour  in 
the  face  of  another,  than  it  suggests  to  him  the  notion 
•f  that  feeling  or  passion  with  ^ch  he  has  constantly 
•bserved  it  accMtt]mnied. 

In  these  ways,  however,  we  perceive  only  small  di- 
stances. Of  distances  more  remote  our  judgment  ia 
formed  from  other  data ;  and  faa^Iy  thoe  data  are 
not  far  to  seek.  It  is  a  fact  known  to  every  nan  lAui 
is  not  totally  ignurant  of  the  science  of  <q>ac8,  that  » 
greater  number  of  rays  &11  upon  the  eye  when  reflect- 
ed from  a  body  near  at  hand,  than  cau  latl  from  the 
same  body  at  a  distance;  and  as  those  rays  operate  by 
impulse,  it  is  self-evident  that  the  impression  most  be 
stronger,  and  of  course  the  sensation  or  colour  more 
vivid,  when  the  body  is  near  than  when  it  is  distant. 
Now  having  acquiretl  the  notion  of  the  true  distance 
ef  objects  by  motion  and  the  sense  of  touch,  and  flnd- 
ing  by  uniform  experience,  that  as  diey  are  near  or  br 
o^  the  sensation  or  colour  which  they  exdte  in  the 
mind  through  the  organ  of  vision  is  more  or  less  vivid, 
those  degrees  of  sensation  come  to  be  so  chwely  associa- 
ted with  the  respective  dutances  of  the  object,  that  the 
one  instantly  suggests  the  other* 
Tttrntenn  J***^  ^  ^^""^     perceive  figure  by  right*  Ha- 

M.peic^red'^'^S  experienced  by  the  sense  of  tooch  that  one  snr- 
br  sight    face  is  «  s^oaxt  and-ainther  a  ciicl^  that  «»  bodj  is 
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a  cube  and  anoAer  a  spbere )  and  fiudtng  onr  sense  of  <H)jecU 
sight  dilbmitly  afceted  by  the  square  and  the  circle,  the  nqwc- 
by  the  cube  and  the  sphere;  these  different  affeetioaa  t***  Seait* 
come  to  be  so  closely  connected  in  our  minds  wuh  the  ■ 
figures  of  the  respective  bodies,  th^  long  before  we 
are  capable  of  reasoning  on  the  subject  the  <hk  is  never 
present  to  ns  without  suggesting  the  other.  Nay,  so 
con^lete  ia  this  case  is  the  connexion  or  association, 
that  we  cannot  even  in  idea  abstract  the  colour  fron 
the  figure  ;  though  it  is  certain  that  colour  is  a  mere 
sensation,  and  figure  an  external  quality  )  that  colmir 
alone  is  immediately  perceivable  by  the  eye,  and  the  no- 
tion of  figure  suggested  by  the  colour.  We  arc  awate 
that  it  has  been  uBrmed,  and  a6Kntted  with  great' vehe- 
mence, that  figures  of  two  dimensions  are  taunediately 
perceived  by  the  eye,  and  perceived  with  greater  ac- 
curacy than  by  die  sense  of  touch.  Bnt  they  who  in- 
sist upon  this  doctrine  affirm  likewise,  contrary  to  ex- 
perience and  the  clearest  reasoning,  that  the  immediate 
objects  of  sight  are  external,  and  that  colour  is  a  qua- 
lity of  bodies.  In  the  aivuments  too  by  which  they 
support  their  hypothesis,  they  seem  to  confound  sight 
as  an  affection  of  the  mind,  with  the  picture  on  the 
bottom  of  the  eye,  as  if  the  retina  were  the  sentient  be- 
ing ;  whereas  the  retina  and  picture  are  no  more  than 
instruments  of  sensation.  It  is  indeed  a  fact,  that  the 
pictare  has  the  same  figure  nearly  with  the  plane  of 
the  object  which  is  presented  to  the  eye  ;  as  when  the 
object  is  a  sphere,  the  |HCtore  is  a  circle  varioosly  shad- 
ed in  colonr.  It' is  likewise  a  fact,  that  the  picture 
is  enlarged  in  proportion  as  the  object  is  brought  near, 
and  diminished  as  U  is  catried  to.  a  distance.  But 
these  facts  are  known  only  to  persons  skilled  in  optics  ; 
and  therefore  it  is  evident,  that  though  calcolatiwis 
may  be  nused  from  them  by  mathematicians  to  deter- 
mine the  distance  and  figure  of  external  objects,  they 
cannot  possibly  be  the  data  fruu  which  distance  and 
figure  are  inferred  by  the  vulvar,  wh<a  know  not  that 
such  pictures  on  the  retina  exist.  Besides  all  this,  it 
is  universally  knowo,  that  a  painter,  by  laying  on  his 
colours  ^operly,  can  make  a  plain  square  sunaoe  ap- 
pear to  the  eye  in  certain  positions  as  an  oblong  or  as 
a  cube,  and  a  plain  circular  surface  as  a  ctmcave  or  a 
convex  hemisphere.  But  not  one  of  these  thin|p  could 
possibly  be  done,  were  figure,  or  indeed  ai^  thi^  else 
than  colour,  the  immediate  object  <£  vision. 

As  we  see*  distance  and  figure,  so  we  see  magnitude  \  xf,  J^,^ 
and  we  see  birth  in  the  same  way  Uiat  we  se«  uiame.ar 
anger  in  the  lodLS  of  %  man.  Hie  imfRvsaion  made 
upon  the  bottom  of  the  eye  by  rap  rrflected  from  a 
large  nu^itode,  must  necessarily  be  diffiirent  from  the 
impression  made  by  rays  reflected  from  a  magnitude 
that  is  less.  This  is  self-evident ;  and  since  the  im- 
pressiou  ah  extra  is  in  some  way  or  other  the  cause. of 
that  sensation,  which  is  all  of  which  we  are  originally 
conscious  in  vision,  it  is  obvious  that  the  sensation, 
like  every  <rther  effect,  must  correspond  to  the  cause 
from  which  it  proceeds.  Being  therefore  conscioos  of 
diff^nt  sensations }  and  having,  at  an  earlier  period 
than  we  distinctly  remember,  learned  by  «perieoce  to 
refisr  than  to  di0erent  magnitudes  j  no  seoper  is  each 
sensation  excited  than  it  suggests  the  notioo,  or,  if  yon 
please,  the  perception,  of  that  munitude  with  which 
it  is  oonnected. .  So  completely  is  uis  association  fixed 
in  the  nuad,  that  vbea  m  low  at  a  known_ohject,.  its 
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OTtjccts  of  real  magnituile  appears  to  be  as  instantly  observed  a3 
the  rcspcc-  its  colour,  whilst  we  hardly  attend  at  alt  to  the  par- 
ttTe  Sdueg-ti^ularity  of  the  sensation  by  which  the  magnitude  is 
'        suggested.    It  is,  indeed,  customary  with  writers  on 
optlcH  to  dinttngtiish  between  tangible  and  visible  mag- 
mtudc,  as  if  any  kind  of  magnitude  were  the  immedi- 
ate object  of  vision  :  but  this  is  not  so  :  for  maii;nitndc 
is  something  external,  whereas  the  immediate  object  of 
vinon  is  a  mere  sensation.    What  has  introduced  into 
science  this  mode  of  speaking  is  the  following  foct, 
that  as  we  approach  a  distant  object  it  ajipears  to  the 
eye  larger  and  larger  every  step,  and  less  and  less  as  we 
recede  from  it ;  whereas  the  tangible  magnitude  of  an 
object  is  always  the  same.  The  reason  of  this  a]qHU«nt 
change  of  magnitude  to  the  eye,  aocordoig  to  the  dis- 
tance at  which  any  particular  object  is  viewed,  is,  that 
from  a  near  object  rays  of  light  fall  in  greater  numbers 
and  more  diverging  than  from  the  same  object  viewed 
at  a  distance.    This  of  course  alters  the  nature  of  the 
VTsihle  sensation  :  each  common  sensation  is  in  the  mind 
closely  linked  with  a  particular  notion  of  magnitude  \ 
and  by  the  exercise  of  sight  and  touch  we  have  learned 
from  experience,  that  the  particular  sensation  caused  by 
diverging  rays  must  be  referred  to  a  larger  magnitude 
than  that  which  is  caused  by  parallel  rays  proceeding 
from  the  same  distance. 
Tirdble  ten-    Upon  the  whole,  then,  we  think  ourselves  entitled 
cations  a    to  conclude,  that  the  proper  and  original  objects  of 
kmd  of  na-  ^Jog  constitute  an  universal  language  of  the  Author 
^  of  Natnre,  "by  which  we  are  instructed  how  to  legn- 

late  our  actions,  in  order  -  to  nttain  those  things  that 
are  necessary  to  the  preservation  and  wc!ll-1>eing  of  onr 
bodies,  as  also  to  avoid  whatever  may  be  hurtful  or 
destructive  to  them.  It  is  principally  by  the  informa- 
tion of  this  language  that  we  nre  guided  in  all  the  trans- 
actions and  concerns  of  life :  '  And  the  mamer  in  which 
It  signifies  and  marks  to  us  the  objects  'which  «re  at  a 
distant^,  is  similar  to  that  of  langnages  and  signs  of  hu- 
man appointment,  which  do  not  suggest  'the  diings 
signified  by  any  likeness  or  identity  t)f  nature,  but 
only  by  a  habitual  connection,  which  experie«ce  has 
•made  us  to  observe,  between  them.  This  language 
vt  the  eye,  like  the  language  of  the  tongue,  suggests 
iiT  one  sensation  what  may  be  Teeolved  into  b  variety 
•of  perceptions.  A  tree  is  composed  of  a  tmnk, 
iirancbes,  leaves}  it  lias  colour,  figure,  siza;  and  all 
Ame  things  are  at  once  su^^^sted  to  the  mind  by  the 
*two  words  ^trraXmg  oak,  ^Just  so  it  is  with  respect  to 
vision :  the  sensation  rec^ved  by  the  eye  suggests  at 
nnee  the  trunk^  bronchesy  leaves^  eo/ouryjigt/re,  and  «W 
«f  the  oak,  and  suggests  them  all  as  the  qualities  of  one 
tibjeet. 
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Chap.  II.  Of  Rbtsmtioh  ml-  JaAA% 

^  From  the  experiment  with  the  btmiing  coal  men- 
tioned in  N**  31,  it  is  apparent,  the  sensations  excited 
through  the  eye,  together  with  their  eomitfaai&ng 
percepti<ms,  remain  in  the  mind  for  a  short  time  af^er 
the  external  exciting  cause  la  removed.  The  same 
thing  appears  hom  another  experiment  which  was  first 
made  hj  Sir  Isaac  Newton,  and  which  everr  ntan  nuty 
repeat^  his  own  satis&ction.  Itisiuttversalfyknown*, 
t^t  a  jmpermixtore  of  the  seven  original  nuours,  red, 
yeUovf,  green,  blue,  &c.  censtitntcs  that  onifbrm  appear- 
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auce  which  we  call  white*  Bat  when  these  colours  Retraiion 
are  made  to  pass  in  a  rapid  consecution  before  the  eyc,and  Idtaa.^ 
they  excite  the  very  same  perccptltm  as  when  they  arc'  '  ' 
properly  mixed,  which  is  a  satisfactory  proof  that  the 
impression  made  by  each  separate  colourremaios  in  the 
brain  until  a  revolution  of  all  the  colours  be  com- 
pleted }  for  nothing  but  the  impression  of  all  the  co- 
lours at  once  can  produce  the  sensation  and  perception 
of  white.  Indeed  no  person  capable  of  paying  the 
proper  attention  to  these  things,  can  keep  his  eye  fixed 
upon  a  luminous  object,  and  afterwards  shut  it,  without 
experiencing  that  the  sensation  and  perception  remain 
for  some  time  after  the  external  object  is  shut  out,  and 
that  tbey  go  oflf  gradually  till  they  leave  bdund  them 
the  mental  appearance,  which  is  properly  called  an  idea 
of  the  i^iject. 

The  same  «oDtamiance  of  the  sensation  after  the  re- 
moval of  its  cause  is  equally  observable  in  the  sense  of 
hearing  i  for  etery  sound  which  we  hear  is  reflected 
by  the  neighbouring  bodies  \  and  therefore  consists  ia 
reality  of  a  variety  of  sounds  succeeding  each  other  at 
different  distances  of  time,  according  to  the  distances  of 
the  several  reflecting  bodies.  Yet  this  causes  no  con- 
fusion or  apparent  complexity  of  sound,  unless  when  the  . 
distance  of  the  reflecting  bo«lies  is  very  considerable,  aa 
In  spacious  buildings. 

NVith  respect  to  the  continuance  oC  {he  scnsatioii  of 
touch,  doubts  have  been  started :  but  for  these  there 
is  as  iittle  room  as  ior  doubting  the  cootinuaoce  of  the 
sensations -of  seeing  and  bearing.  The  continiwnce  of 
beat  after  f  be  ^eiOing  body  is  removed,  and  of  the 
smart  of  a  wound  after  the  instant  of  ii^ction,  are 
proofs  Aat  eveiy  sensation  of  touch  does  not  vanish 
with  its  cause.  A  man  unused  to  the  motion  of  a 
ship  or  coach,  after  having  been  a  day  at  sea  or  on 
the  road,  feels  or  imagines  he  feels  ihe  rolling  of  the 
ship  -or  tlie  jolting  ef  the  coach  after  he  is  in  bed  and 
actually  at  rest.  Of  these  facts  we  know  not  what 
other  account  can  be  given,  than  that  ttie  agitation  ia 
the  brain,  which  is  the  immediate  cause  of  the  sensi^ 
tioo  of  touch,  remains  for  some  time  after  the  external 
cause  of  Uie  agitation  is  removed. 

As  to  the  senses  of  taste  and  smell,  Dr  Hartley 
fieenu  to -think  that  there  is  no  clear  and  direct  evi- 
dence Utt  the  continoaKce  of  their  sensations  after  their 
proper  objects  are  removed :  bat  in'this  intance  the  inr 
•genious  author  does  not  do  justice  to  bts  own  theory. 
Xet  any  man  cat  onions,  garUc,  or  any  other  thiug  of 
a  very  pungent  taste,  and  immediately  wash  his  mouth 
with  fresh  water,  so  that  be  mi^  be  sure  no  part 
the  sapid  body  rem;lins  on  his  tongue  or  palate.  Af>- 
cording  to  this  doctrine,  the  taste  ^  the  onion  or  garlic 
should  instantly  vanish  with  its  object  j  but  the  fact  is 
otherwise.  Whoever  shall  make  the  experiment,  will 
.£nd  the  sensation  to  remain  a  considerable  time :  not 
indeed  in  its  original  force,  but  weakened  no  more 
than  what  it  must  necessarilv  be  by  the  introduction  of 
a  new  sensation  excited  by  die  water.  It  is  more  diffi- 
cult to  ascertain  the  permanency  of  smell :  but  analogy 
inclines  ns  to  believe,  that  in  this  particular  it  reaembka 
the  other  senses,  though  we  know  not  how  to  diiect  the 
reader  to  an  experiment  iriiich  will  give  him  absolute 
convictiw. 

Whether  ,  the  cause  of  these  oontinned  sensation,  af- 
ter the  xemofal  of  their  (Ejects,  he  in  the  bram  alone, 
4C2  in 
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Hence  we 
have  that 
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iii  tlie  minil  aloDe  considered  as  aa  immaterial  beiogf 
or  in  both  together,  is  of  very  little  iinportanoe )  be- 
cause, taking  tbe  miad  and  its  interaal  OKgans  as  one 
metapfi0sicai  wAoie*,  it  matters  not  to  our  pn»ent  in- 
quiry, where  this  retentive  power  resides,  as  Ifng  as 
it  can  be  proved  to  exist  within  lu  :  for  it  seems  evi- 
dent, tliat  what  has  the  &culty  of  retaining  a  sensa- 
tion when  no  longer  acted  upon  by  the  object  which 
excited  it,  must  also  have  a  power  to  preserve  the 
vestiges  of  that  sensation  even  after  the  sehsation  itself 
shall  be  entirely  obliterated.  This  is  in  fact  the  case 
with  the  mind.  When  an  object  which  we  have  once 
perceived  is  most  remote  from  our  thoughts,  we  are 
certain  that  there  is  within  us  a  capacity,  disposition, 
tendency,  or  power,  by  which  a  representation  of  that 
object  may  he  at  any  time  revived  and  presented  to  the 
intellect.  Thus  the  same  inherent  power  oS  the  mind 
and  its  intern^  organs,  iriiicb  retains  a  sensation  and 
perception  in  the  absence  of  the  object  by  which  they 
wen  excited,  can  also  reproduce  that  perception,  or 
bring  ioto'tlie  riew  of  tbe  intellect  Bomething  exactly 
similar  to  it.  The  reproduction  will  not  indeed  be  so 
lively  as  the  original  pension  when  accoqipanied 
with  its  corresponding  sensation,  because  sensation  and 
actual  perception  are  a&ct^  by  a  double  cause,  the 
action  of  the  external  object  upon  the  organ,  nerves, 
and  brain,  and  the  corresponding  energy  of  the  mind 
or  sentient  |vinciple  ^  whereas,  in  the  reproduction, 
tbe  mind  seems  to  act  stdely  hj  its  own  power,  and 
cerbunly  without  the  asaiatancn  of  external  objects. 
This  reproductive  power  is  commonly  called  wmoty- 
By  many  of  the  ancient  philosophers,  and  by  Ju. 
ScAwab,  with  one  or  two  others  among  the  modems, 
it  is  called  imt^'aation.  We  do  not  choose  either  to 
revive  antiquated  modes  of  ex|a«ssion,  or  to  introduce 
innovations  of  our  own  j  hut  as  we  cannot  disi^irove 
of  the  ancient  phraseology,  after  the  definitiou  which 
the  reader  will  by  and  by  find  of  unagtaatton^  memoryt 
and  rtcoUection^  as  given  by  IVIr  Harris,  we  have  pre- 
fixed to  this  chapter  the  general  title  of  retention^  which 
comprehends  them  all. 

When  one  recals  an  object  of  sight  by  tbe  power  of 
memory,  it  appears  to  him  ^cisely  the  same  as  in  the 
original  survey,  only  less  distinct,  and  with  a  convic- 
tion (irliich  is  perhaps  the  result  of  experience),  that 
the  real  object  is  not  immediately  before  him.  Hov 
is  an  object  recalled  by  the  posrer  of  memory  ?  Does 
the  man  endeavour  to  form  in  his  mind  a  picture  or 
representative  image  of  the  object  f  Let  us  listen  to 
the  an»rers  given  by  di&rsnt  philosophers  to  tins 
question. 

The  sentiments  of  tbe  Peripatetics,  as  expressed  by 

Alexander  ApAi-odmeasis^  one  of  the  eiu4iest  commenta- 
tors on  Aristotle,  are  thus  translated  by  Mr  Harris  in 
his  Hermes.-^**  Now,  what  fancy  or  imaguiation  is, 
we  may  explain  as  -follows:  We  may  conceive  to  be 
formed  within  as,  from  t2ie  operation  of  tbe  senses 
abcmt  aenaible  (Ejects,  some  in^ression  (as  it  were). 


Of  pj^ure  in  our  original  sensoiium,  being  a  relict  of  Aeientioi 
that  Su»ti|on  caused  within  us  by  tbe  external  object  y  aad  ideai 
a  relict  which,  wbf  n  the  external  object  is  no  longer '   '  ▼  '  , 
|ireseat,  remiMo^  ^nd  is  still  preserved,  being  as  it  were 
its  image ;  and  which,  by  being  thus  preserved,  be- 
comes tlie  cause  of  our  having  memory.    Now  such 
a  sort  of  relict,  (and  as  it  were)  impression,  they  call 
Jkftcjf  OT  .wuigi/iation  (E).*^    A  passage  from  Alci- 
NOUS  of  the  Aictruies  of  Plato^  as  rendered  into  Kug- 
l^sh  by  Dr  Reidt,  shows  that,  in  ibis  theory,  as  in  tbatf  Ett^m 
of  perception,  the  Platoniats  agreed  with  the  Veri-the  IntO- 
^StieXw*.    *'  When  the  form  or  type  of  things  is 
printed  on  the  mind  by  tbe  organs  of  the  senses,  ^ 
Hnd  so  imprinted  as  not  to  be  deleted      time,  but 
preserved  firm  imi4  luting,  its  pres^vatipn  is  called. 

Mr  Harris,  who  was  deeply  read  in  the  ancient 
^lilost^by,  and  ifho  considered  the  author^  of  Ari- 
stotle and  Plato  as  superseding  all  reasoning  and  alt 
inquiry,  after  justly  observing,  that  if  the  soul  had  no 
etlter  faculties  th^n  the  senses,  it  could  never  acquire 
the  least  idea  of  tme^  thus  expresses  hiioself  on  the 
subject  before  us :  "  But,  happily  for  us,  we  are  not 
deserted  here.  AVe  have,  in  the  first  place,  a  faculty 
called  wtaginatiojt  ov  fancy  ;  which,  however  as  to  its 
energies  it  may  be  subsequent  to  sense,  jei  is  truly  prior 
to  It  both  in  dignity  and  Ufe.  This  it  is  which  retta'm 
the  jieeiittg  fotms  of  things^  when  things  themselves  are 
gwe,  and  ali  sensation  is  at  an  end.  That  this  faculty, 
However  connected  witb  sense,  is  still  perfectly  diffi^ 
ent,  may  be  seen  from  hencf.  We  have  an  imagination 
of  things  that  are  gone  and  extinct }  but  no  sucn  things 
can  be  made  objects  of  setuQii^  We  have  aa  easy 
command  over  the  objects  of  our  tmqgimtiimf  and  c^p 
call  them  forth  in  almost  whf t  manner  we  please  }  bnt 
our  tenaationM  are  necessary  when  their  obji^ts  are  pre- 
sent, nor  can  we  cootroul  them  but  by  reqipving  either 
the  objects  or  ourselves.  As  ivax  Foi^ld  not  lie  ade- 
quate to  its  business  of  signature,  liad  it  not  a  power 
to  retain,  as  well  as  receive }  tl|e  sapje  holds  of  the 
SOUL,  with  respect  to  sense  and  wiaf^ination.  Ssnse  is 
its  receptive  powqr:  imagination  its  retev^ve.  Had 
it  sense  )vitbout  imagination,  it  would  n^t  be  as  ynx 
but  as  water  >  where,  though  all  im^;e|sim)B  may  be  in* 
stantly  made,  yet  as  socn  4s  ipade  they  are  entirely  lost. 
Thus  then,  f^m  a  vuw  of  the  tvfo  poweys  tsikcn  toge- 
tber,  we  may  call  S£KS£  (if  we  please),  a  kind  ^  tn^ 
nent  imqguiationt  and  imagikation,  on  t|ie  contrary, 
a  kind    permanent  9ense^^ 

Great  part  of  the  office  .which  is  here  gtTCn  to  ^-^^^^ 
gination,  is  in  covmon  Englidi  attribHt^  to  ine-[|^^[^  ' 
mory  j  but  between  these  two  fiwulties,  as  well  as  b^iawguH* 
twcen  them  and  recollection,  the  author  accurately  tisa  sad 
distinguishes  thus  :—-UWbcn  .we  view  some  relict  af"K""?> 
sensation  reposed  within  us,  without  thinking  of  its  rise,^^ 
orrefirrmgittoam^seftsibieplffectfihiaUrAiiCY  or  ima- 
GiMATiON.    When  .we  view  some  such  relut,  and  rc- 
/*r  it  vfiUud  to  that  sentiUe  ^^t  wkKh  m  fMie  pagt  was 

As 


(e)  Xhe erii^nal  is  as  iollovs  :  Tt-xtrnw  iAtf  n  pmUrmMii.m»ytmfmMfUf  iu  mii  n.tfUf  mm  rm  vififtm  rm  rtf 
1*  wf^vai,  mi  rtnt  nm  sM^wygMf^ps  u  m  vfiOw  turhrn^^  synampiMi/tfut  n  *iw  sw  nm  miw^tm  ^Hfiint  Mo^rtrnt,  • 

«•  iiN«i!iai  s^iuQa?>mftfmf  km  sw  tmvnr  msmaf  nwr,  f«Asn«  najwrnt-    A/ex.  Affuvd.  de  il«MKi,.p.  135.  Edit,  Aid, 
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netentiom  it*  catue  tmd  ordinal,  this  is  memort.   LasUy,  the 
and  Idew.  road  which  leads  to  memory  through  'a  series  of  ideas 
••  "  '  however  connected ^  whether  rationaUtj  or  casually^  this 

57  i»  recollectioo." 

Objections  Qf  this  theory  we  shall  only  remark,  that  if  we  could 
uoderstand  theVotils  picture  and  Jonh  in  a  metaphori- 
cal sense,  as  caadour  obliges  u?  to'uhderatand  Locke'd 
ima^s  m  the  mind,  the  doctrine  of  Alexander  Aphro- 
disiensis  would  be  very  little  wide  of  tlie  truth.  Ex- 
perience teacheR  us  that  memory  as  well  as  perception 
depends  upon  the  state  of  the  brain  j  and  as  it  is  unde- 
niable, that  when  a  man  to-day  contemplates  an  object 
which  he  ^rc'eived  yesterday,  6t  at  any  former  period, 
J»  has  a  view  of  it  in  all  respects  similar  to  the  original 
perceptkm,  only  fainter  and  less  distinct,  it  is  extremely 
probable,  that  an  impression  aO  eatra^  which  produces 
»  sensation  and  pen^pition,  leaves  behind  it  some  ten- 
dency ia  the  brain,  to  vibrate  as  in  the  actual  sensa- 
tion, and  lhat  this  tendency  is  carried  into  ejict  by  the 
internal  energy  of  tBe  inind  itself.  But .  in  the  Peri- 
patetic philosophy,  pictures  kqA  Jbrms'm'tbe  sensmium 
were  considered  as  real  thin^,  and  by  no  means  as  me- 
taphorical expressions.  This  is  evident  froAi  their  be- 
ing constantly  compared  to  the  impression  of  a  seal  up- 
on wax,  and  from  their  converting  the  materia  prima 
from  something,  which  can  neither  be  seen  nor  felt, 
into  visible  and  tangible  body,  of  which  we  shall  treat 
afterwards.  Now  it  being  certain  that  on  a  being  im- 
material, no  corporeal  Jbrm  can  be  impressed,  and  re- 
lated dissections  having  shown  that  no  such,  forma  are 
in  fact  impressed  on  the  brain,  this  whole  theory  is  at 

58  once  overturned. 

^^*'^?*'  Modem  philosophers  having  denied  that  there  are 
nncenUax  MWigM  or  fciprna  in  the  mind  during  the  imme- 
■csHiy,  diate  ait  of  pnception,  cannot  consi&tently  with  them- 
aelvei  admit  such  imi^s  in  the  act  of  retention,  or 
when  those  things  which  were  formerly  objects  of 
perception  are  recalled  to  the  mind  by  the  power  of 
memory.  Mr  Lockers  doctrine  is,  "  that  the  mind 
retains  these  simple  ideas  which  it  firat  received  from 
sensation  or  reflection,  two  ways  :  first,  by  keeping  the 
idea,  which  is  brought  into  it,  for  some  time  actually 
in  view,  which  is  called  CONTEMPLATION :  and  second- 
ly, by  the  power  which  we  have  to  revive  again  in 
oar  minds  those  ideas,  which,  after  irapnnting,  have 
disappeared,  or  have  been,  as  it  were,  laid  out  of 
sight }  as  when  we  conceive  heat  or  light,  yellow  or 
sweet,  the  object  Jwing  removed.  This  (he  says)  is 
MKMORT  }  which  is,  as  it  were,  the  stOTeboose  of  our 
\  Etm,  ideas 

Ktok  ii.  To  explain  this  nwK  fully,  he  immediately  adds  the 
^■P- following  observation : — **  Bat  our  iddu  being  no- 
thing but  actual  perceptions  in  the  mind,  which  cease 
to  be  any  thing  where  there  is  no  perceptim  of  them, 
this  laying  up  of  our  ideas  in  the  repository  of  the 
memory,  signi5es  no  more  than  this,  that  the  mind 
has  a  power  in  many  cases,  to  revive  perceptions 
trbicfa  it  has  once  bad,  with  tiiis  additional-  pereey 
tion  annexed  to  them,  that -it  has  had  tbcm  before. 
And  in  this  sense  it  is,  that  our  idea^  are  said  to  be 
in  our  memories,  when  indeed  they  arc  actually  no- 
where ;  but  only  there  is  an  ability,  in  the  mind,  when 
it  will,  to  revive  them  again,  and,  as  it  were,  {faint 
them  anew  on  itself,  though  some  with  more  some 
with  less  difficult,  some  more  lively  and  others  more 
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obscurely.  And  thus  it  is,  by  the  assistance  of  this  Retention 
&cuUy,  that  we  are  said  to  have  dl  those  ideas  in  our  and  Ucat. 
understandings,  which,  though  we  do  not  actually  con- ' 
template  them,  yet  we  can  bring  in  sight,  and  mdce 
appear  again,  and  he  the  objects  of  our  thoughts,  with- 
out  the  help  of  Ihone  sensible  qnalities  which'  fis^t  inr- 
printcd  them  there."  •  ' 

To  attempt  a  defence  of  the  accuracy  of  this  lan- 
guage Would  be  vain ;  but  as  the  sutbor^s  meaning  is 
sumciendy  obvious,  his  expressions  mkj  be  easily  and 
certainly  corrected.  Had  Locke  said—"  But  our 
ideas  being  nothing  but  scenes  or  appearances  in  the 
mind,tvliich  cease  to  be  any  thing  when' there  is  no 
perception  of  them,  thus  laying  np  of  onr  ide«s  in  the 
repository  of  the  memory  si^ifies  no  nMnv  'bnt  this, 
that  the  mind  has  a;  power,  in  many  cases,'  to  reviYe 
scenes 'which  it  has  once  viewed,  with  this  additional 
peiteptjtftt  annexed  to  them,  tbat  it  -  has  viewed  them 
hefofe';"'- there  would  here  been  an  room  fin-  the  many 
petulant'remarks  which  lum  lieeD  made  open  the  pas- 
sage- 

But  against  this  account  of  memory,  a  mneh  heavier  oI>iectedt» 
charge  h&s  been  brought  than  that  which  regatxb  the 
propriety  of  the  language.  It  has  been  said-,  that  the 
additional  perception,  ivhicli  according  to  Locke,  at- 
tends the  revival  of  onr  ideas  by  the  power'  of  me- 
mory, would  be  a  fallacious  perception,  if  it  led 
us  to  believe  that  we  had  them  before^  since  they  can- 
not have  two  beginnings  of'  existence  r'  nor  'can  we 
believe  thenl  to  have  two  beginnings  of  existence-;  we 
can  only  believe  that  we  bad  formnHy  ideas  or  perc«i- 
tions  very  like  to  'them,*  tfaongfa  not  tid^ntiodjy'  the 
same.**  Let  us  examine  this -question  sommriiait  nar- 
rowly :  for  if  it  b«  really  true,  that  in  the  sense  -in 
irhich  the  word  tame  i«  here  used,  we  cannot  twice  cm'- 
lemplate  the  same  idea,  all  omfidence  in  memory  would 
seem  to  beat  an-end.  -  .   —  > 

Suppose  a  man  to  stand  on  some  of  the  rising  The  (Aje*> 
grounds  about  Edlnbnrgbj  the  Caltonfailt  for  instance,  tion  obvi. 
and  from  that  eminence  to  view  the  glorious  prospect  •^•^ 
of  tbe  coast  of  Fife,  the  ocean,  the  frhh  of  Forth, 
and  the  tittle  islanda  scattered  in  the  ^th.  Let  him 
go  away,  and  retntli  next  day  to  the  same  place  and 
look  the  same  way:  we  wonid  ask  whether  he  has 
the  same  view  ot  perception  which  he  had  the  day  be- 
fore ?  The  man  must  snrely  be  very  captious*  who 
Would  say  that  he  has  not :  andyetit  is  certain  that  Ae 
energy  of  mind  by  which  he  perceives  on  one  day  can- 
not be  identically  the  same  with  that  by  which  he 
perceived  on  anodier)  nor  are  the  rays  of  light  which 
fall  upon  his  eyes  on  the  second  day,  identically  -  tbe 
same  with  those  which  fell  iq>on  his  eyes  and  occa- 
sioned tflsion  oh  the  first  day.  Let  the  aame  man  now 
shut  his  eyes,  ahd  contemiflate  the  various  (rfijects  at 
which  he  had  been  just  looking-.  Hiey  will  appear 
to  him  in  all  respects  the  same  as  when  viewed  bpr 
means  of  his  or^ns  of  siglit,  only  fainter  and  less  di- 
«t»a«t,--with  -tiiis-additianal  conviction,  that  the  imme- 
diate objects  of  his  present  contemplation  are  not  real 
external  things,  but'  ideat  or  mental  reprttentationg  of 
those  things  which  had  so  lately  been  tliie  otjects  ef  his 
^ighL  Let  him'think  -no  more  about  the  matter  far 
some  days,  and  then  exert  his  powna  of  menrary.  We 
haVe  no  hesitation  to  say,  that  in  the  wnse  «f  the  word 
tame,  as  nsed  by  Mr  Lodte,  tin  Teiy  same  ideas  will 

recur 
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Hctention  recur  and  be  present  to  bis  intellect  wblch  were  pre- 
•nd  Ueat.  sent  to  it  at  the  former  coDtemplation.  The  second 
'  energy  of  memory  or  iinaginatioD,  or  whatever  it  may 
be  called,  is  not  indeed  identically  tbe  same  ivith  tbe 
first  J  nor  is  tbat  agitation  or  motion,  or  whatever 
otber  ofiection  of  tbe  brain  is  necessary  to  memory, 
identicaUy  tbe  same  at  tbe  second  time  as  at  tlie  first : 
but  tbe  mind  exerting  itself  in  the  veiy  same  manner 
at  the  one  time  as  at  the  other,  produces  the  same 
.  kind  of  agitation  in  tbe  brain,  and  is  itself  affected  in 
tbe  vorj  same  way  at  tbe  second  as  at  tbe  first  exer- 
tion. \\^eace  it  follows,  tliat  tbe  second  ideai  scene 
xrtll  be.as  .much  the  same  with  tbe  first,  as  the  second 
actual  perception  u  the  same  with  the  first,  and  tbe  two 
ideal  scenes,  and  tbe  tvo  actual  ^erceptitms,  are  re- 
spectively said  to  be  the  same  with  each  other,  only 
because  tbey  impress  the  mind  with  a  conviction  tbat 
they  were  occasioned  by  the  same  external  objects. 

But  thougli  we  think  Lockers  doctrine,  with  re- 
spect to  memory,  may  be  thus  easily  vindicated  from 
the  charge  of  fallaciousness,  we  must  acknowledge  tbat 
to  us  it  appears  not  to  be  of  much  value.  It  teaches 
nothing,  but  that  tbe  mind  has  a  power  to  retain  ideas 
.of  those  objects  which  it  formerly  perceived,  and  in 
many  instances  to  recal  them  as  occasion  may  require. 
But  these  are  truths  known  to  all  manlund,  to  tbe 
clown  as  well  as  to  tbe  philosopher. 

Philosophers  in  general  have  paid  less  regard  to  tbe 
retentive  faculties  of  the  mind  than  to  its  orig^iat 
powers  of  perception.  Perhaps  tbey  imagined,  that 
as  memory  depends  npon  perception,  and  in  some  re- 
spects appears  to  resemble  it,  a  competent  knowledge 
.of  the  nature  of  the  former  faculty  would  lead  to  that 
«f  tbe  second.  Be  tbis  as  it  may,  Mr  Hume,  who  was 
,at  some  pains  to  detail  .his  notions  of  perception,  has 
in  his  Philosophical  Essays  only  dropt  concerning  me- 
mory and  imagination  a  few  hints,  so  Iposely  thrown 
toget|ier,  that,  if  be  had  not  elsewbeve  expressed  him- 
self ^ith  more  precision,  it  would  have.  Ven  difficult 
to  diicover  bis  real  meaning.  According  .to.  him,  that 
which  is  commonly  called  the  perception  oj an  extertial 
obf'ectf  is  nothing  but  a  strpng  impression  ppon  tlie 
.  mind ;  and  that  which  is  called  the  remembrance  ^  a 
past  object,  is  nothing  but  a  present  ii^pression  or  iden 
weaker  than  tbe  former.  Imagination  is  gn  idea  weak- 
.  er  ..than  the  idea  or  impression  wliicU  be  calls  memory. 
This  Mems  to  .be  a,  wondediil  abuse  pf  language.  Im- 
.  presnons  are  not  perceptionB ;  apd,  if  possible,  Uwy  .can 
still[jQSS  be  called  k/a»,  which  me  but  eecoodary  per- 
ceptions. It  is  likewise,  far  from  twuig  true,  that  an 
idea  of  .imaginatipn  has  necessarily  less  vivacity  than 
an  idea  of  memory.  < We. have  seen  Mr  Huiiie,  and 
have  at  the.  present  Jiv>ipcnt  an  idea  of  hif  form  and 
dress  :  we  can  likewise.imagioc  to  ourselves  a  centaur ; 
and.  though  a  ceDtaur.ii:aa.. never  seen,  and  therefore 


6t 
'  Tbfl  opi- 
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cannot  be  an  impression  repeated  hy  tnemory,  onr  idea  Rrt«ni 
of  the  monster  is  much  more  lively  and  distinct  than  ^ 
tbat  of  the  philosopher. 

Dr  Held  liaving  observed  of  memory  *,  that  it  is  by  of  Or 
'  it  we  have  an  immediate  knowledge  of  things  past ;  Hdd. 
that  it  must  have  an  object ;  that  in  this  respect  it  a-*-*^i 
grees  with  perception,  but  differs  from  sensation,  wbicb'^^^ 
has  no  object  but  tbe  feeling  itself  ^  and  tbat  every  panm 
man  can  distinguish  the  thing  remembered  from  tbe  Mm 
remembrance  of  it-— proceeds  to  inquire  what  memory 
is.  And,  **  First  (says  he),  I  think  it  appears  that 
memory  is  an  original  faculty  given  ns  by  the  Atitbor 
of  our  being,  of  which'  we  can  give  no  account  but 
that  we  are  so  made*  Tbe  knowledge,  (continue*  he) 
which  X  have  of  things  past  by  my  memory,  aeenn  to 
me  as  unaccountable  as  an  immediate  knowfedge  would 
be  of  things  to  come  (f)  }  and  1  can  give  no  reason 
why  I  should  have  the  one  and  not  the  other,  but  tbat 
such  is  the  will  of  my  Maker.  I  find  in  my  mind  a 
distinct  conception  and  a  fixm  belief  of  a  scries  of  pant 
events  }  but  how  this  is  produced  I  know  not.  I  call 
it  memory;  but  this  is  only  giving  a  name  to  it ;  it  is 
not  an  account  of  its  cause.  I  believe  most  firmly  what 
I  distinctly  remember ;  but  I  can  give  no  reason  of  this 
belief.  It  is  the  inspiration  of  the  Abnigbty  which 
gives  me  this  understanding.  When  I  believe  the  truth 
of  a  mathematical  axiom  or  of  .a  mathematical  propo- 
sition, I  sec  that  it  nmst  be  so.:  every  man  who  luis  the 
same  conception  -of  it  sees  thcsame.  There  is  a  ne- 
cessary uid  an  evident  connection  between  the;  subject 
and  the  predicate  of  tbe  proposition  }  and  I  have  all 
tbe  evidence  to  suppoit  ray  belief  vhicb  I  ran  possibly 
conceive.  When  I  believe  that  I  wa^ed  my  bands  and 
face  this  momtng,  these  appears  no  necessity  in  the 
truth  of  the  preposition.  It  might  be  or  it  might  not 
be.  A  man  may  distinctly  conceive  it  without  be- 
.lievin^  it  at  all.  How  then  do  I  come  to  believe  it } 
I  remember  it  distinctly.  This  is  all'I  can  say.  This 
.  remembrance  is  an  act  of  my  mind.  Is  it  impossible 
-that  tbis  act  shQuJd  be,  if  tbe  event  bad  not  happened^ 
I  confess  I  do  not  see  any  necessary  connexion,  be- 
,  tween  the  one  and  tbe  otber.  If  any  man  can  shew 
such  a  necessary  connexion,  then  I  think  that  belifC 
.  which  we  have  of  what  to  remember  wilt  be  &ii^  *c- 
.  counted  for:  but  if  this  cannot  be  done,  that  belief  is 
.unaccountable^  and  we  can  say  no  more  than  that' it  is 
the  result  of  our.,  constitution.  Our  tniginal  &c<ritieR 
.  Are  all  unaccountable :  Of  these  memory  is  one.  He 
only  who  made  them  eom|ac&ends  fully  bow  tbey  are 
made,  and  how  they  nrodnoe  in  us  not  only  a  concep- 
tion, but  a  firm  beHef  and  assoranee,  of  things  which 
it  concerns  us  to  know.^^ 

On  this  account  of  memory  we  khall  make  no  re- 
marks. There  is  a  certain  sense  of  the  words,  in  i^ich 
jtvery  thing  which  the  author  has  said  on  tbe  snbjeet  is 

undoubtedly 


(f).  If  memory  depends  upon  the  state  of  the  brain  as  it.  has  been  affected  in  past  perceptions,  this  appears 
to-HB,*  strange  position.  Perhaps  tbe  excellent  author  means  nothing  more,  than  that  it  is  as  unaccount- 
able to  uq,  that,  impressions  on  the  brain  sliould  cause  perception,  and  the  vestiges  of  those  impressions  ^ouM 
caose  remembrance,  aa  bow-  the  mind  mifj^t  not  perceive  things  to  come  without  the  intervention  of  impm- 
uons  on  the  brain.  If  thu  be  the  meaning,  no  man  will  controvert  it :  for  it  is  impossible  to  discover  tbe  aature 
-of  that  lelatiui  which  pubfists  between  anjixipression  and  jperception  but  that  there  is  such  a  relation,  we  know 
i£roni  experience.  % 
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iea  uodoubtedly  just }  and  it  noiild  be  veiy  iiocandid  to 
!Mb  take  bis  voi'ds  ia  any  other  sense.  Bat  thoucb  nw- 
mory,  as  it  is  the  result  of  that  constitution  whicn  was 
glren  us  by  God,  and  not  the  offitpring  of  habit  or 
human  contrivance,  is  nnquestionaUy  an  original  fn- 
cult^ ;  and  though  it  is  therefore  impossible  to  account 
for  It  so  fully  as  to  silence  every  inquiry  irhicb  may  be 
.  made,  yet  we  could  wish  that  Dr  Keid  had  bestowed 
a  little  more  pain^  upon  It,  in  order  to  discover  if  pos- 
sible in  what  respects  it  resembles  or  differs  from  per- 
ception. He  has  well  observed,  that  there  are  laws  of 
nature  by  which  the  operations  of  the  mind  are  regu- 
lated, as  well  as  laws  of  nature  which  gavem  the  ma- 
terial system.  As  the  latter  are  the  ultimate  condu* 
sions  which  the  human  &culties  can  reach  in  the  pht- 
IfMopby  of  bodies,  so  the  former  are  the  nittmate  con- 
clusions which  we  can  leach  in  the  philoso^y  of 
ninds.   The  more  vmenJ  that  these  lavs  are  in  both 

■  cases,  the  more  usmuI  they  are  and  the  more  satis&c- 
tory:  for  as  they  are  themselves  inexplicable,  the 
fewer  tbcy  are  in  number,  and  the  more  comprdiensive 
each,  the  fewer  wilt  those  phenomena  be  for  which  we 
can  give  no  account.  Thus,  as  we  know  not  what 
makes  tJie  planeta  tend  to  the  centre  of  the  sun,  or 
heavy  bodies  tend  to  the  centre  of  the  earth,  we  can 
give  DO  other  account  of  these  phenomena,  but  that,  as 
they  appear  to  be  of  the  same  kind,  it  is  reasonable  to 
conclude  that  they  proceed  irom  simitar  causes.  What 
the  canse  is  of  tliis  tendency  of  bodies  towu-ds  each 
other,  we  know  not.  We  call  it  gravttattofif  and  em- 
ploy it  to  account  for  all  phenomena  of  the  same  kind. 
In  like  manner  it  is  universally  allowed,  that  as  we 

.  know  not  how  mind  and  matter  operate  upon  each 

.  other,  there  is  something  in  perception  wholly  nnac- 
coontaUe.  That  perception  follows  sensation ;  and 
tha't  there  is  no  sensatioo  iriitch  is  not  occasioned  by 
some  aflection  of  the  braio,  proceeding  from  some  im- 
pression a&  extras  have  the  evidence  of  experience : 
but  how  a  particular  affection  of  the  brain  should  ex- 
cite a  sensation  in  the  mind,  we  know  not ;  though  we 
may  here,  as  in  the  corporeal  system,  attribute  similar 
effects  to  the  same  or  similar  causes.  Thus,  if  when 
we  exert  an  act  of  memory  we  have  the  same  appear- 
ance of  things  as  in  the  origioal  act  of  perception,  the 

.  rules  of  philosophizing  anuorize  us  to  refer  both  phe* 
nimena  to  the  same  general  law  j  just  as  they  autho- 
rize us  to  refer  the  motion  of  the  fdanets  ana  of  pro- 
jectiles to  the  same  general  law.  On  the  other  hand, 
if  we  perceive  no  similarity  between  memory  and  per^ 
crption,  we  have  made  no  progress  in  the  philosophy 
of  mind ;  for  in  that  case  we  have  discoverea  two  |die- 
nomena  ^omding  from  two  causes  totally  diSmnt 
from  each  other,  and  both  inexplicable.  Although  we 
scarcely  hope  to  throw  any  light  upon  a  subject  which 
Dr  Reid  has  not  attempted  to  illustrate,  we  shall  state 

.  a  few  fiwrta  xespecting  the  mem«y,  and  snhmit  to  the 
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reader  the  conohisions  to  wluch  we  think  these  facts  RetentioB' 
lead.  and  Ideas. 

1.  Objects  once  perceived  by  the  senses,  when  re-  '  ' '  ""' 
called  to  tlie  mind  by  the  power  of  memory,  appear^ 
precisely  the  same  as  in  the  original  perception,  onlypeumoce  of 
less  distinct  *.    For  example,  having  seen  yesterday  aMnnble  oh- 
spreading  oak  growing  on  the  bank  of  a  river,  andi****  wlien 
having  heard  a  shepherd  play,  and  handled  a  ^''^'^^^^''^r^ 
stoue,  we  endeavour  to  rec.il  to  our  mind  these  objects  ofQ^^^[|^, 
which  are  now  absent.    How  is  this  operation  ftr-*  Appendix 
formed  ?  lio  we  endeavour  to  form  in  our  minds  pIc-*«  -E^s- 
tures  of  them  or  representative  images  ?  or,  does  oi^rJI^S^ 
intellect  survey  the  types  or  forms  which,  according 

to  Aristotle,  those  objects  left  in  the  imagination  when 
onginally  perceived  ?  Neither  of  these  £ings  is  done. 
We  conceive  ourselves  as  standing  in  the  same  place 
where  we  stood  yesterday }  upon  which  we  have  per^ 
ceptloas  of  the  objects  similar  in  all  nspects  to  the 
perceptions  which  we  had  when  we  employed  our  eyes,, 
our  ears,  and  our  hands.  The  tree  ai^>ears,  as  it  were, 
before  us ;  faint  indeed,  bat  attended  with  all  the  ob- 
jects which  we  observed  around  it  yesterday :  we  seem 
to  bear  the  sound  of  the  pipe  confusedly,  mid  at  a  dis- 
tance ;  to  move  our  hands  over  the  stone,  and  to  feel 
the  same  surfaces  and  the  same  angles  which  we  felt 
in  the  orl^nal  perception.  In  this  recollection  we  are' 
not  conscious  of  pictures  or  images  more  than  in  the 
original  survey.  The  perceptions  seem  to  be  of  the 
tree  and  river  themselves,  of  the  sound  itoelF,  and  of 
the  stone  itself,  exactly  as  at  the  first  >  and  jet  we  are 
satisfied  that  in  the  act  of  remembrance  we  perceive  no 
such  object  as  a  real  tree,  pipe,  or  stone.  lYuit  tSeie. 
are  iacts,  evenr  man  must.be  convinced  who  attends  to 
the  energies  of  his  own  mind  when  exerting  the  powers 
of  retention  :  and  therefine  it  is,  in  oar  opinion,  with 
no  impropriety  that  Mr  Harris  says,  we  may  call  SXHSE, 
if  we  please,  a  kind  of  transirnt  tmagvuttion  t  ahd  ima- 
gination, on  the  contrary,  a  kindof  pennaneta  senses 
for  if  these  two  faculttes,  as  iar  as  the  mind  or  intellect 
is  concerned,  be  not  the  same,  they  seem  to  resemBle 
each  other  much.  ^ 

2.  The  prirnofy  peReptlon  of  a  visible  object  is  more  what  idea* 
complete,  lively,  and  distinct,  and  remains  longer  in  wmajn 
the  senaortum  than  that  of  any  other  object.  Welongertia- 
know  likewise  by  experience,  that  an  idea  or  secondary^  '"^ 
perception  of  a  visible  object  is  as  much  more  cMnpIete,"'^* 
lively,  and  distinct,  than  the  idea  of  any  other  object, 

as  was  the  prunary  perception }  and  diat  we  remember 
things  which  we  have  seen  for  a  longer  time  than- 
•oands  which  we  have  heard,  or  than  tangible  objects 
iriiich  we  have  onhr  handled.  Yet  tlfere  seems  to  be 
a  constant  diecay  of  all  our  ideas,  even  of  those  which 
are  struck  (g)  deepest  and  in  minds  the  most  retentive ; 
so  that  if  they  be  not  frequently  renewed  by  repeated 
exercise  of  the  senses,  or  by  reflection  on  those  objects 
which  at  first  occasioned  than,  the  print  (g)  wears 

out, . 


(g)  These  expressions,  which  mention  ideas  as  things  which  are  deep  itruek^  and  as  prints  which  wear 
outf  mn  the  expressions  of  Locke.  We  hope  it  is  needless  to  warn  our  readers,  that  they  are  used  by  ■ 
us,  as  they  were  by  him,  in  a  metaphorical  sense.  Oil  these  sohiects  it  is  impossible  to  write  without  me- 
taphor j  which,  vmile  the  meaning  is  obvions,  no  man  will  condemn,  who  reflects  that  the  words  of  laii- 
gwgc  were  not  iaveated  by  metopiysicians,  and  are  &r  the  most  put  ttteral/y  significant  only  of'senriblc 
Ejects. 
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Rctcntioq  Out,  and  at  last  lliere  rcoiuos  nothing  to  be  seen. 
aad  idau.  CencenuDg  ideas,  it  U'  easy  to  fcmark,  that  tjuse  re- 
■       main  longest  and  clearest  ia,  (he,  nwinoty  irbicfa  are 
derived  from  two  or  more  senses,  especiiUly  if  the  sense 
of  sight  be  one  of  the:  nuaiber,  or  whicb  are  ofceaest 
•refreshed,  by  a  return  of  the  objects  which  produced 
tbem.    HeDf:e  a  man  has  a  longer  and  more  distinct 
remembrance  of  what  he  has  seen  than  of  what  he  l^as 
4mlj  heard,  of  what  he  has  both  seen  and  felt  than  of 
what'  he-  has  only  seen;  and  the  ideas  which  we  have 
of  beat  and  cold,  of  hunger  and  thirst,  and  of  ail  those 
chiaga  which  most  frequently  affect  our  senses,  are  ez- 
tremely  dear,  and  are  never  quite  lost  whilst  the  mind 
retains  any  ideas  at  all. 
I^^ll*^],^    3*  Memory  appears  to  be  a  kind  of  Iiabit,  which  ii 
Ij^  not  always  m  exercise  with  regard  to  things  we  re- 

.  meaber,  bat  is  ready  to  suggest  them  when  there  is 
occaaioD.    The  most  perfiect  degree  of  this  habit  is, 
,  -.vhea  the  thing  presents  itself  to  our  remembrance 

.  spontaoeously,  and.  without  labour,  as  often  as  there 
is  occasiofi.  ,  A  second  degree  is,  when  tbe  tbioc  is 
forgotten  for  a  longer  or  shorter  time,  even  irhen  there 
is  occ^i9n  to  remeinber  it,,  nod  yet  at  last  some  inci- 
*  Rtif»  -•  dent,  such  as  a  violent  passion  *,  wliicb  agitates  the 
£iMym  .  whole  mind  and  sensorium,  tumbles  the  idea,  as  it 
^L!^^  -  were,  out  of  its  dark  corner,  and  brings  it  into  view 
jjjjjj^     without  any  search.    A  third  degree  is,  when  we  cast 
jUoR,      <  about  and  .search  for  what  we  would .  remember,  and 
Xodte'«£*- after  some  Ubourfind.it  out.    This  searching  faculty 
a^'    °^      soul,  is  by  Ari$totie  called  «f«^nirif,  by  Dr  Reid 
Hn^         otbers  reatiu'scfince^  aud  by  Mr  Harris  recollection, 
met.      .  Sluiild  it;,  he  said,  that  what  w)  wilt  to  remember  we 
.  .nyist  already  conceivc^.as  we  can  will  nothing  of  which 
.  we  have  not  a  conception }  and  tbat,  therefore,  a  wf// 
t<^  nipember  a  thing,  seems  to  imply  that  we  remember 
it  already— -we  answer,  with  Dr  Reld,  that  when  we 
will  to  remember  a  tbtng,.  ve  niust  indeed  remember 
,  .sometl^ng  relating  to  it }  but  we  .may  have  no  positive 
idea  or  .  conception  of  the  thing  itself,  but  only  of  the 
relation  wbich  it  bears  to  that  other  thing  wbich  we  do 
.  remembe^f    Thus,  one  remdl^ers  that  a  fiiend  char- 
,  ged  him  vith,  a  commission  to  be  executed  at  such  a 
.  .place,,  hut  he  has  forgotten  M'hat  the  commission  was. 
.  He  allies  himself  to  diQcove^  it  \  _a.ni  recollects  that  it 
ura^.giyeD  by  such  a  person^  upon  sitch  an  occasion^  in 
iflmiiie^ucncc  of  such  a  conversation :  and  tl)us  by  a  train 
.  of  thought  he  is  led  to  the  very  thing  whi<;h  he  had 
forgott^  and  nisbed  to  remember.  .To  this  operation 
it  is.  not  always  necessary  that  the  relations  between  tlie 
vj^nous  ideas  wbich  the  mind  turns  over  be  very  close, 
or  have  their  foundation  in  nature  ;  for  a  casiial  con- 
nexion is  often  sufficient-   Thus,  from  seeing  a  garment, 
we  think  of  its  owner  j  thence  of  his  habitation  j  thence 
of  woods;  thence  ,of  timber;  thence  of  ships;  thence 
-  of  admirals  ;  tficnce  of  cannons,  iron,  furnaces,  and  for- 
ce ge8,*',&c. 

In  recoUee-    That^  in  the  process  of  recollection,  one  idea  should 
tton  one    su^st  another,  may  be  easily  accounted  for.  When, 
c«u^-   in.  perception,  our  minds  are  exposed  to. the  Influence 
^er,a^  °t  external  .objpcts,  all  the  parta  and  properties.^  and 
wbr      .  «ven  t^.^acf^ental  variable  adjunct!  of  thcsp  objects, 
,.are  peircelvied  by  &]l-grown  men  at  th^  same  time  ;  «o 
tbat  tbo  w;holp  group  makes  but  one  injpressiou  u^n 
our  organs  of  sense,  and  consequently  upon  the  mmd. 
i 
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By  these  means  all  the  parts  of  tbe  simiultaneom  'ini-  RdemiM 
pression  *,  and  consequently  of  tbe  perception  occa-  and  ld««. 


sioned  by  that  impression,  are  so  intimately  associated  ^ 
or  linked  together,  that  the  idea  of  any  one  of  tbem  * 
recurring  at  any  future  period,  generally  introduces*" 
tbe  idea3  of  all  tbe  rest.  But  as  the  necessary  parts 
and  properties  of  any  thing  are  more  closely  linked 
together,  and  occur  more  frequently  than  any  parti-  ■ 
cular  variable  adjuncts,  it  is  obvious,  that  by  tbe  idea 
of  any  one  of  these  properties,  the  idea  of  tbe  rest, 
and  of  tbe  object  itself,  will  be  more  readily  introdu- 
ced than  by  the  idea  of  any  variable  adjunct.  It 
seems,  however,  to  be  certain,  that  we  have  no  {Nnrer 
of  calling  up  any  idea  at  pleasure,  but  only  such  as 
have  a  oonnexjon,  either  in  nature  or  by  means  <^ 
former  associiUioiu,  irith  those  .that  are  at  any  time 
present  to  th^  mind.  Thus  the  sight,  or  tbe  idea,  of 
'  any  particular  person,  generally  enables  us  to  recol- 
lect his  nanie,  because  bis  name  and  bis  person  hava 
been  constantly  associated  together.  If  that  &il  to 
introduce  the  name,  we  are  at  a  loss  and  cannot  re- 
.  collect  it  at  all  till  sqpie  other  associated  circumstance 
help  us.  In  naming  a  number  of  words  in  a  sentence, 
or  lines  in  a  poem,  tbe  end  of  each  preceding  word  or 
line  being  connected  with  the  begmniog  of  tbe  word 
or  line  which  succeeds  it,  we  can  easi^  repeat  them 
in  that  order ;  but  we  are  not  able  to  repeat  'them 
backwards  with  any  ease,  nor  'at  all  till  af^r  nranf 
fruitless  efforts.  By  frequent  (rials,  howe\'er,  we  ac- 
,  quire  at  last  a  facility  in  doing  it,  as  may  be  found  by  ■ 
making  the  experiment  on  the  names  of  number  from 
.  one  to  twenty.  It  is  indeed,-  probable,  tbat  in  Uie 
wildest  flights  of  J^nry,  no  sin^e  idea'  occurs  to 'us 
,  but  such  as  bad  a  connexion  with  some  other  idea, 
'  pi^ptiiln,  or  notiop,  pveyioiisly  ekisting  in  tbe 
mtnd,  as  shall  be  diown  more  firily  in  a  subteqoent 
chapter. 

4.  **  Memory  appears  to  depend  entirely  or  chiefly  g^^,^ 
lippn  the  state  of  tbe  brain  t.    For  diseases,  concussions  deputdt  oO 
of  the  brain,  spirituous  liquors,  and  some  poisons,  im-tbc  iuu</ 
pair  or  destroy  it ;  and  it  generally  returns  again  with^^j!^ 
tbe  return  of  health,  from  tbe  use  of  proper  "roediiaDes^  M'^ 
and  methods.   It  is  observable,  (00,  that  in  recorering 
&om  concussions  and  other  disorders  of  tbe  brain,  it  is 

'  usual  for  tbe  person  to  recover  tbe  power  oiF  wtatah- 
bering  the  then  present  common  incidents  for  ibinntM, 
boiirs,  and  days,  by  degrees ;  also  tbe  power  of  recal- 
ling the  events  of  his  life  preceding  his  illness.  At 
length  he  recovers  this  last  power  perfectly  ^  and  at 
tbe  same  time  forgets  almost  all  tbat  past  id  his  alhiett, 
even  diose  things  wbich  at  first  be  remembered  for  a 
day  or  t>vo.  Now  the  reason  of  this  seems  to  be,  that 
upon  a  perfect  recovery  the  brain  recovers  its  natural 
state,  and  all  its  former  affections  and  tendencies  ;  but 
tbat  such  affections  or  tcndcncits  as  took  place  dnring 
the  preteriiatural  state,  i.  e.  during  tbe  patient's  illness, 
are  obliterated  by  the  return  of  the  natural  state.^^ 
All  this  we  are  induced  to  believe ;  because,  thoi^b 
it  is  a  fact  iacontroyertiblc,  that  in  certain  diseases  the 
memory  is'  impaired,  and  recovers  its  vi^ur  with  the 

,  return  of  health,  it  is  not  conceivable  that  the  mitad 
itself  should  suffer  any  'cKfcnge  by  diseases,  conctKaMns, 
or  spirituous  liquors,  &c. 

From  these  GkU  ve  are  strongly  inclined  to  coo- 
dude. 
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T.fXv^'A  poc^ptioB,  uipnwiam  are  made  opm  ^  organs  of 
«^}ccti^e-"*B"^  wht^  m  comniiUHcated  to  the  brain  \  and,  by 
imtinff  oa  sffime  nnkno'wn  means,  occasiaii  sensations  Which  are 
the  ■ensei  ftillowcd  by  the  pereeption  of  the  external  object. 

'*y  I*"*"  ^  memory  we  recal  past  objects 
^^^'°^,of  sense,  tbe  nund  has  the  same  view  of  them  aa  in  the 
bnia,  origuul  perception,  except  that  they  appear  Unter, 
less  distinct,  asd  generally  more  distant.  We  have, 
therefore,  reason  to  conclude,  that  in  the  act  of  fe- 
merabrance  the  brain  is  aflected  in  the  same  way, 
tlioogh  not  so  forcibly,  as  in  perception,  That*me» 
mory  depends,  as  much  as  perception  upon  tbe  state  of 
the  brain,  is  confirmed  by  daily  experience  and 
therefore  there  cannot  be  a  doabt  but  that  external 
objects,  operatii^  upon  the  senses,  neires,  and  brain, 
leave  some  permanent  effect  behind  them.  What  that 
cfect  precisely  is  we  cannot  know,  and  we  need  not 
desim  to  know)  but  that  diey  leave  tame  effect  we 
have  ns  good  evidence  as  that  the  phoets  are  moved 
mmd  the  Sim  h^  finees  of  the  same  kind  with  those 
by  wfaieh  prajectiles  are  moved  on  the  earth.  Could 
we  suppose  that  they  leave  real  prints  or  impressions  be- 
hind them,  which  we  confess  to  be  Tery  little  probable, 
memory  would  seem  to  be  nothing  bat  tbe  perceptive 
power  of  the  mind  tamed  to  those  Impressions.  If  tbe 
permanent  effect  of  impressions  by  external  objects  be, 
as  Dr  Hartley  supposes,  only  a  tendency  in  die  brain 
to  vibrate  as  in  the  original  perceptioo,  remembrance 
will  result  from  the  mind^s  operating  upon  the  brain 
as  in  actual  perceptum  j  and  the  reason  that  ideas  of 
memory  are  ninter  than  perceptions  of  sense,  is,  that 
the  former  are  produced  by  a  single,  and  tbe  latter  by  a 
g  double,  i^entien. 
ygf^j  the  Hu*  theory  appears  to  be  greatly  confirmed  by  tbe 
fbfiowing  well  l^wn  facts,  that  ditldren  soon  com- 
■^'"^••''mit  to  th«r  memory  any  thing  which  they  under- 
^uT*  ''**°^»  *•  90«n  rarget  it ;  that  the  powers  of  mc- 
mkaMj  ■^my  gradually  advance  to  perfection,  and  then  gra- 
decajiw  dually  decay  \  and  that  old  men  remember  more  di- 
stinctly what  they  perceived  in  ^eir  youth,  than  what 
they  peroetved  a  year  ago.  For  if  the  memory  be. 
longed  wholly  to  the  pure  intellect^  and  had  no  de* 
pendence  upon  the  brain,  it  is  not  easy  to  conceive 
how  it  should  advance  towuds  a  state  of  peHection 
and  i^erwards  decay.  A  being  which  is  nnextended 
and  tndiviuble,  can  snfer  no  change  eidier  in  its  es- 
sence or  in  its  faculties :  the  ideas  which  it  had  once 
retained,  it  would  retain  fir  ever.  But  if  memory  be 
occasioned  by  some  relict  of  sense  left  in  the  brain,  it 
is  easy  to  see  how  all  those  changes  sbonld  take  place : 
and  therefore,  though  we  have  the  weight  of  Br 
Retd's  authority  against  us,  we  cannot  help  thinking 
that  Ajistotle  was  m  the  rig^t,  when  he  imputed  the 
fJiortoess  of  memory  in  children  to  this  cmne^  that 
Vol,.  XUI.  Fkrt  II. 


their  brain  is  too  moist  and  soft  to  retain  inipressrons  Retention 
made  upon  it ;  and  that  he  was  likewise  in  tbe  right,  nod  Ideas, 
when  lie  imputed  tbe  defect  of  memory  in  oM  men  to  '""V""  ' 
the  hardness  and  rigidity  of  tbe  brain,  which  fainderr 
it  from  receiving  any  durable  impression. 

Another  argument  to  preve,  that  in  remembrance 
the  mind  acts  upon  something  left  in  the  bnin  by 
the  impiessions  of  sense,  is  this,  that  nothing  cau  act 
hut  where  it  is  present.  Hie  truth  of  thia  axiom  is 
acknowledged  \if  Dr  Bmd,  and  we  believe  by  all  man* 
kind  except  Dr  Kiestley  and  one  or  two  othens 
whose  paradoxes  we  sball  consider  afterwards.  Now 
it  is  confessed,  that  in  recollef^ion  at  least  the  mind  is 
active  ;  and  therefore  it  must  act,  nof  upon  an  object 
which  has  now  perhaps  no  existence,  and  certainly  no 
immediate  existence,  but  upon  something  left  by  that 
object  in  the  brain  or  semtninm,  to  which  the  mmd  n 
intimately  present. 

But  if  this  be  so,  we  may  be  asked  bow  it  comes  Bj  What 
to  pass  that  men  never  confound  memory  with  percep-neani  vm 
tion,  nor  fancy   that  they  perceive  things  whidh 
th^  only  remember  P  If  perception  be  an  inference  ^^^^ 
drawn  from  certmn  tensatMus  excited  by  an  impres-  pereeptiM. 
sion  on  the  Inain,  and  if  remembranre  result  from  the 
mind's  operating  npon  relicts  of  those  impressions,  one 
would  think  it  natural  to  soppose,  that  in  both  cases 
we  have  actaal  perceptions,  though  in  the  one  case 
tbe  perception  mast  be  mtne  vivid  and  distinct  than  in 
the  other.    To  AIs  we  answer,  That  previous  to  all 
experience,  perception  and  memory  are  very  probabK 
confoondcd ;  and  that  we  believe  a  man  brought  into  - 
the  world  with  all  his  facnhies  in  their  full  iwUt- 
tui  perfection,  would  not  instantly  be  able  to  distin- 
guish what  he  remembered  from  what  he  perceived. 
This  we  know  to  be  the  case  with  respect  to  ima^-' 
nation,  a  faculty  which  strongly  resembles  memory  y 
fm  in  dreams,  and  sometimes  even  in  waking  reverter 
we  fancy  actually  that  we  percnve  things  which  it  is 
c«tain  Wo  can  only  imagine.    A  very  short  experi- 
ence, however,  woald^  enable  this  newly  created  man 
to  make  the  proper  distinction  between  remembrance 
and  perception.    For  let  tis  suppose  liim  to  be  brought 
into  a  dark  room,  and  soon  afterwards  a  candle  to  be 
introduced.    The  candle  would  give  htm  a  visible  sen- 
sation, though  not  at  first  the  perception  of  an  exter- 
nal object.    Jjtt  the  candle  af^  some  time  be  car- 
ried oot :  tbe  man  would  retain  a  visible  rV/nr,  whidi  , 
he  might  confound  with  the  actual  sen-sattoo.    But  if, 
whilst  this  idea  remained  in  his  mind,  the  candle  were 
Imught  back,  be*  would  instantly  feel  a  difference  be- 
tween the  real  sensation  and  the  idea,  when  both  were 
together  present  in  his  mind.    And  having,  in  some 
such  manner  as  we  have  already  described,  acquired  the 
power  of  pereeiving  external  objects  by  means  of  his 
senses,  be  would  soon  discover,  without  any  effort  of  his 
own,  the  difference  between  actual  perceptions  and  the 
ideas  treasured  up  in  his  memory, 
t  4D  The 


(h)  Through  the  whole  of  this  and  the  preceding  chapters,  we  have  taken  it  for  granted,  that  the  sentient 
principle  in  man  is  not  material.    This  is      eoMmoff,  and,  as  shall  be  shown  afterwards,  the  mmt  probable  opi- 
nion :  bat  whether  it  be  absolutely  certain  or  mrt,  makes  no  difference  00  the  theories  of  sensation  and  percep- 
tion.  These  an  obvioasly  neither  figttre  nor  motiaB,  ud  the  rcfere  not  subject  to  tlie  laws  which  govern  the- 
ikmterhl  world. 
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neientiM  The  only  ren&ining  difficulty  which  feenu  to  cn> 
iAw.  ciunber  thU  theory  of*  mneodinuice,  is,  to  ■ecoont  iw 
'  the  wder  of  Boccewion  ia  whidi  objects  xecor  to  th« 
The  wder  ">CBwry,  anil  to  which  we  «¥€  tiie  dudb  of  Uote^ 
of  mccei-  Bat  this  difficult  will  vaoisD  wheo  we  have  ucertain- 
■ion  in  ed  what  time  is.  At  present  it  is  sufficient  to  observe, 
which  ob-  that  our  perceptions  of  external  objects  remain  a  cer- 
^^"^^^  tain  space  of  time  in  the  mind  }  that  this  lime  is  diH'er- 
jtuay,  entf  according  to  the  strengtb  and  other  circumstan- 
ces of  the  impression  which  occasioned  the  perception  j 
aof]  that  traces  of  those  perceptions,  i.  e.  tdccu^  may  be 
recalled  afler  the  intervention  of  other  trains  of  ideas, 
and  at  very  different  intervals.  If  one  look  npon  a 
hoose,  and  then  shut  his  eyes,  the  impcsstoo  which  it 
made  npon  his  mind  will  not  instaoUy  vanish  :  he  can 
contemphite  the  boose  almoBt  as  long  as  be  pleases ;  and» 
by  the  help  of  various  associated  circumitanceSi  he  may 
recal  the  idea  several  years  afterwards,  and  refer  it  to 
72  the  origi^ial  perceptioo. 
BratMhaTc  Before  we  dismiss  the  subject  of  reteation,  it  may 
""I""!'  not  be  improper  to  take  notice  of  the  retentive  powers 
of  inferior  animals.  Aristotle,  Locke,  Dr  Reid,  and 
almost  every  philosopher  of  eminence  both  among  the 
ancients  and  moderns,  have  maintained,  that  inferior 
animals  have  memory  as  well  as  men;  and  indeed  we 
do  not  perceive  how  die  fact  can  be  denied  of  the  more 
perfect  animals,  and  those  with  whose  operations  we 
are  best  aoqnaioted.  A  dog  knows  his  master  again 
after  a  long  absence  j  a  bone  will  trace  back  a  road 
which  he  has  but  mice  traTeUed,  often  with  more  acr 
curacy  than  bis  rider ;  and  it  Is  well  known  that  many 
Kpccies  of  singing  birds  have  a  capacity  to  learn  tunes 
from  the  human  voice,  and  that  they  repeat  the  notes 
again  and  again^  at^iroachin^  nearer  and  nearer  to 
perfection,  till  at  last  tliey  sing  the  tune  correctly. 
These  phenomena  can  be  accounted  for  only  by  sup- 
posing, that  in  the  brains  of  the  several  animals  traces 
are  left  by  perception,  of  tbe  same  kind  with  those 
which  perception  leavn  in  the  Inin  of  man,  and  which 
are  the  cause  or  occasion  of  his  remembhince.  With 
respect  to  this  point,  the  learned  author  of  Ancient 
Meti^kyaiea  diflfers  firom  bis  master  Aristotlo.  He  al- 
lows that  brutes  have  imagination,  but  denies  that 
they  have  memory  :  for  (says  he)  "  memory  necessa? 
xily  implies  a  sense  of  <tmr,  and  what  is  JU'tt  an^  iaat  ,* 
but  brutes  have  no  idea  of  time,  or  of  first  and  last } 
and  it  is  certain  that  tbey  have  not  consciousness  or 
reflection,  by  which  only  tliey  could  review  their  own 
operations.  At  the  same  time  he  admits,  that  imagi- 
nation  in  the  brute  serves  the  purpose  of  memory  in 
us  }  for  whenever  he  sees  the  object  that  is  painted  on 
his  phantasiaf  he  knows  It  again,  bat  without  any  per- 
ception  of  the  time  when  be  first  saw  it.^*  But  that 
a  brute,  when  he  sees  the  object  which  is  painted  on 
his  phantasia,  should  know  it  agcan  without  referring 
it  to  a  fenner  perception,^  is  plainly  impossible.  Hit 
recognisance  of  any  thing  consists  in  a  conswousBeu 
of  its  having  been  perceived  before ;  and  nothing  more 
than  such  recognisance  is  essential  to  memory.  The 
author^B  mistake  seems  to  lie  in  supposing  that  me- 
mory necessarily  implies  a  sense  of  some  determinate 
portion-  of  past  time  )  but  we  surely  remember  many 
things  of  which  we  can  only  say  that  we  have  former- 
ly perceived  them,  uitbont  being  able  to  ascertain 
the  precise  period  at  which  wc  had  sacb  perceptions.. 
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A  child  has  tbe  use  of  memory  Moner  than  be  ae-  RctcBtiia 
f  aires  the  faculty  of  speech  ;  bat  he  must  have  spoken  aad  Ueu. 
and  even  reasoned  before  he  can  have  an  accurate  no-  '^v  — ' 
tion  of  time,  which,  as  shall  be  shown  afterwards, 
arises  from  comparing  tbe  fleeting  succession  of  our 
own  ideas  with  tbe  permanence  of  ourselves  and  other 
objects.  The  author's  distinction  between  memory 
and  imagination  seems  to  be  on  all  accoaots  impro- 
per. Anstotlv  has  said,  and  said  truly,  that  there  is 
memory  of  itkat  as  well  as  of  sensible  objects ;  mean- 
ing by  ideas  jp^eneral  conceptions  or  propositions  :  but 
this  reviver  of  his  phiJosopfay  is  inclined  to  say,  "  that 
memory  is  only  of  ideaSf  consequently  belongs  only  to 
nan :  and  that  unag^natvM  is  only  of  sensible  obje^, 
and  cmiaequently  bekmgs  both  to  man  and  bnite.*** 
fiut  Burclr  man  rememoert  what  he  luu  ween  uai/clt  as 
well  as  miat  he  has  conceived m  thoughts  and  if  ima- 

flnation  and  memory  be  properly  distinguished  by  Mr 
[arris,  the  reverae  of  this  writer^s  doctrine  must  be 
true,  viz.  that  imagination  belongs  only  to  num,  and 

memory  of  sensible  objects  both  to  man  and  brute.  

We  can  contemplate  in  imagination  the  idea  of  a  cen- 
taur or  of  a  golden  mountain  ;  but  we  cannot  be  said  to 
remember  them,  for  they  were  never  perceived.  That 
a  dog  can  contemplate  in  his  imagination  the  idea  of  a 
centaur  or  of  a  g/aldcn  mountain,  wc  have  not  the  least ' 
reason  to  sni^tose  }  but  were  he  not  capable  of  viewing 
relicts  of  sense  reposed  with  him,  and  referring  tbem  to 
their  orinnal  causes,  he  ceold  not  possibly  recognise  his 
masttr  aRer  a  day's  absence. 

Dr  Betd  and  the  same  anthm-  agree  with  Aristotle,  ^  po<w 
in  thinking  it  probable  that  brutes  have  not  reatinis-'^'*^*''^ 
ccnce,  or  tbe  power  of  recollection  ;  but  there  are*"**" 
many  well-attested  facts  which  seem  to  prove  the  con- 
trary.   We  shall  mention  one  which  fell  under  our 
own  observation.     One  of  the  persons  concerned  in 
this  work  was,  when  a  young  man,  absent  for  five 
moolhs  £rom  tbe  house  of  bis  father.    Upon  his  re- 
turn, a  dog  of  that  species  which  is  commonly  called 
tbe  shepherd's  cvr,  and  which  had  been  in  tbe  possession 
of  bis  father  only  a  few  roeaths  before  his  departure, 
gazed  at  him  for  a  few  minutes  as  at  any  oth«  stran- 
ger.   The  animal  then  began  to  walk  round  him  with 
looks  which  soon  attracted  his  notice.   Tlus  made  him 
call  the  dog  by  the  name  which  he  bore  in  the  fiunily, 
and  stretch  out  his  hand  to  caress  him,  wb«n  the  crea- 
ture instantly  leaped  upon  him  with  all  that  appearance 
of  attachment  which  these  animals  so  commonly  exhibit 
upon  tbe  return,  of  their  master  after  a'few  days  absence. 
If  this  ysas  not  recollection,  we  should  b6  glad  to  know 
what  it  was,  for  we  cannot  distinguUh  it  Iron  recollec- 
tion in  men.    Indeed,  if  dogs  and  some  other  animals 
possess,  as  Aristotle,  Locke,  and  others,  allow  tbem  to 
possess,  tbe  power  of  memory,  and  something  of  ratioci- 
nation i  and  if^  as  Dr  Reid  expressly  says*,  "  they  ex-  * 
pcct  events  in.  the  same  order  and.  snccession  in  which  ^^^^J^]?*^ 
they  happened  bcfive }  it  is  not  conceivable  that  thcy  p^^gf^ 
can  be  wholly  destitute  of  reminiscence,  or -the  powero^JtfM. 
of  recollection. 

Tbat  memory  k  a  faculty  of  tbe  first  importance,  Uemor; 
cannot  be  denied  ;  since  it  is  obvious,  tbat,  without  thef*P*^  *^ 
power  of  retaining  the  ideas  and  notions  ^vhich  we  re-J^^J'** 
ceive  by  tlie  Rentes  and  other  faculties,  wc  never  could 
ntake  any  progress  in  tbe  acquisition  of  knowledge,  ^ 
but  sheald  begin  eveiy  day,  nay  every,  boor,  in  tbe, ' 
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orab^  >t*te  of  igBonbee  in  wUeh  we  an  bora.  Thot 
ApprchcB-  it  is  ft  hcaUj  capable  of  impmranent  by  excrciset  an(t 
iion  «im1  th^t  there  are  some  methods  of  exercise  better  adapted 
^^'^^V'  for  this  purpose  than  others,  has  been  sbowa  elsewhere. 
See  Memort. 

Chap.  III.  Of  Simple  Apprehension  and  CoN- 

CEPTIOK. 

MeaJof       ^'^^  ifleas  received  into  the  mind  hy  the  senses, 
scDsatiaQ    aod  treasured  op  in  the  memory  and  imagiDatioD,  are 
tht  lint  ma.  the  ori^a)  materiaU  of  human  knowledge.   It  is  by 
h^Calu*^   compartng  those  ideas  with  one  another,  or  by  anal^z- 
kun^dge.       i^i^  into  their  first  principles,  that  acquire 
all  oar  knowledge  in  mathematics  and  philosophy, 
and  indeed  all  the  knowledge  which  regulates  oar 
conduct  through  life.    It  most,  therefore,  be  of  im- 
portance to  trace  the  progress  of  the  mind  in  her  vari- 
ons  operations  upon  these  materials ;  beginning,  as  she 
certainly  begins,  with  that  which  is  most  simple,  and 
proceeding  regularly  to  those  which  are  more  complex 
and  difficult. 

Simple  Now  the  first  operatitm  of  the  mind  about  her 

ideas  appears  plainly  to  be  that  which  logicians  term 
of  dcm»  fimpie  ^prehenthn.  Having  yesterday  obserred  a  tree 
or  any  other  object,  if  we  contcmjdate  the  idea  of  that 
tree  to-day  as  it  remains  in  the  imagination,  withont 
comparing  it  with  any  oUier  idea,  or  referring  it  to 
any  external  object,  we  perform  the  operation  which 
is  called  ample  apprehatsitm.  We  consider  simple  ap- 
'  prehension  as  an  -cperatiMf  because  the  mind  in  the  ap< 

prehension  of  her  own  ideas  is  certainly  actiw  j  she 
turns  them,  as  it  were,  round  and  ronnd,  and  views 
them  on  every  side, 
diftrait  Simple  apprehension  is  a  |dirase  which  is  commonly 
tnm  con*  taken  to  be  of  the  same  import  with  the  word  ctmcep- 
ceptiML  fibs  ;  and  in  the  ordinary  affisirs  of  life  no  coofoeion  can, 
arise  from  an  indiscriminate  use  of  the  two  words :  bat 
in  tliis  article  we  diink  4t  expedient  to  employ  th« 
phrase  n'mp/e  apprrhett^iany  to  denote  the  view  or  con- 
templation of  tb(^  ideas  onlr  which  the  mind  by  sen- 
nation  has  actually  received  fi'om  external  objects ;  and 
the  word  conception  to  denote  the  view,  not  only  of 
those  idea-s,  but  also  of  such  as  the  mind  fabricates  to 
herself.  TIjus,  a  man  may  concrive  a  centaor,  but  we 
would  hot  choose  to  say  that  be  may  apprehend  a  cen- 
taur :  not  tliat  there  is  any  impropriety,  perhaps,  in  this 
last  expresnieti  }  but  as  there  is  certainly  a  (litTerence 
between  apprehending  the  idea  of  what  has  been  seen  or 
felt,  and  conceiving  that  which  never  existed,  perspi- 
cuity rcquirt-s  that  these  different  operations  be  ex- 
pressed by  difterent  namen. 
la  what  ^^^^  ttoad  may  conceive  what 

wana  it  U  never  existed :  and  every  man  may  easily  satisty  him- 
iruc  tkit  self  that  what  we  have  said  is  true  :  but  Uiough  this  has 
we  can  been  frequently  called  the  creative  power  of  the  mind, 
l^ctl^  it  has  in  fact  n*>  resemblance  to  creation.  The  mate- 
wkkh  Be-  ^"  complex  and  fantastic  conceptions 

>cr  existed,  arc  fumiitbed  to  onr  hands  by  sensation  and  reflection  ; 

nor  can  we  form  one  simple  idea  which  was  not  origi- 
nally received  by  some  of  oor  senses  from  external  ob- 
jjects,  or,  as  shall  be  shown  afterwards,  one  intellectual 
notion  which  was  not  acquired  by  reHecting  on  the 
operations  of  our  own  minds.  To  explain  the  pro- 
"a)Ss.of  fiintastic  conception,  it  is  to  be  observed,  that 


in  every  sensiUe  object  we  perceive  at  once  seve-  Of  Simple 
ral  things,  snch  as  cohttr,  Jigure,  ex^nsion  and  mo-  Appnbra. 
tion  or  rw*,  &c.    These  are  the  objects  of  difilerent  ^ 
senses :  but  tliey  are  not,  at  least  by  full-grown  men, 
perceived  in  succession,  but  all  at  once;  whence  ft  ■_   ,  m  f 
comes  to  pass  that  the  memory,  or  the  imagination,  re- 
tains not  several  distinct  and  dinjointed  ideas,  but  the 
idea  oi  one  coloured^  Jigtiretl,  and  extended  object.  But 
when  we  compare  various  objiects,  or  the  ideas  of  va- 
rious objects,  together,  we  find  that  in  some  respects 
they  agree  and  in  others  disagree  ;  i.  e.  that  several  ob^ 
jects  imect  some  of  our  senses  in  the  same  way,  nd 
other  senses  differently,   llius  one  gkdie  is  bUdx,  aod 
another  sriiitej  one  Uack  anbstuwe  is  circular  and 
hard,,  and  awrtber  square  and  soft.   In  the  first  m- 
stance,  the  two  ^obes  affect  oor  sense  of  touch  in  the 
same  way,  and  our  sense  of  seeing  differently }  in  the 
second,  tlie  two  black  substances  affect  our  sense  of 
sight  in  the  same  way,  and  onr  sense  of  touch  differ- 
entl^. 

from  observing  this  difference  among  objects  by 
means  of  the  different  sensatims  received  from  tbem, 
the  mind  learns  to  analprze  its  original  ideas,  which  are 
copies  of  those  sensations,  into  their  first  prindplee, 
and  to  combine  those  principle  in  socb  a  manner  as  to 
form  complex  ideas  of  objects  which  were  never  ac- 
tually perceived  by  the  senses.  Of  the  simple  and  un- 
mixed principles  which  compose  those  com|»lex  ideas* 
there  is  not  indeed  one  i^ich  was  not  originally  re- 
ceived by  some  smse  ;  so  that  the  whole  difl^ndc  be- 
tween complex  ideas  fabricated  b^  the  mind,  and 
those  which  are  the  relicts'of  sensation,  consists  in  the 
order  in  which  the  constituent  simple  ideas  of  each  aro 
put  ti^ther.  Thus,  no  man  ever  saw  a  mountain  of 
pure  gold  }  and  therefore  the  idea  of  sncfa  a  monntain 
can  be  in  no  human  mind  as  a  relict  of  sensation  but 
we  have  all  seen  pieces  of  gold  of  different  sices,  and 
we  have  all  seen  mountains  *,  and  nothing  is  more  easy 
than  to  amceivc  a  piece  of  gold  extended  on  all  sides 
to  the  size  of  a  mountain,  and  rising  out  of  the  earth. 
Again,  though  no  person  ever  saw  a  centaur,  yet  it 
is  easy  to  conceive  the  npper  parts  of  a  man  Joined  to 
the  breast  and  shoulders  of  a  hone.  In  these  instances, 
the  complex  conceptions  are  of  things  which  it  is  in  the 
higbeat  degree  probable  never  had  a  real  existence,  and 
which  it  is  certain  we  never  perceived  as  existing :  but 
the  simple  ideas  of  which  they  are  composed  are  tho 
relicts  of  actual  sensations ;  for  every  one  has  per- 
ceived as  really  existing  the  tiody  of  a  horse  and  the 
upper  parts  of  a  man,  and  when  conceiving  a  centaur 
he  only  perceives  them  to  exist  united.  That  wc  hare 
not  in  the  imagination  one  simple  and  unmixed  idea 
which  was  not  left  there  as  a  relict  of  sense,  every  man 
will  be  cmiWnced  who  shall  try  to  conceive  a  simple 
colour  or  taste  which  is  totally  different  from  all  tbe 
colours  and  tastes,  and  all  the  shades  and  varieties  of 
them,  which  he  has  received  by  sensation ;  but  his 
simple  ideas,  though  all  received  &om  without,  be  may 
put  together  in  numberless  maooerSt  differing  froni 
any  order  in  which  he  has  ever  actually  perceived  -ibo 
qualities  of  external  objects  exi!>ting. 

Yet  even  this  power  of  the  mind  is  limited.    It  isTbitpotm- 

impossible  to  put  together  a  nimiber  of  contrary  and^'^^oacrp- 
-  -       -       -  .        ^ .     (jpp  liBiiu 

topoc 

cxikt- 


inconsittent  ideas,  in  soch  a  manner  as  to  form  of  thcm.^ 
one  com]dex  conception.   No  man,  for  instaoce,  can^^je 
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Of  Simple  conceive  a  Onog  to  be  at  once  white  axid  black,  round 
Apprebca.  and  Square,  hud  and  wf^  in  motion  ud  at  rest^ 
Hence  it  ia  a  maxim  among  philosophers  almost  uni- 
versally received,  that  thou^  we  can  conceive  many 
things  which  never  actuaUy  existed,  yet  we  ran  form 
no  ideas  but  of  such  things  as  might  possib^  exist.  A 
centaur  never  existed,  but  it  may  be  conceived}  for  it 
is  by  no  means  imposiuble  that  the  head  of  a  man  might 
be  joined  to  the  body  of  a  horse  :  but  black  snow  can- 
not b»  concetved i  for  !n  tbe  complex' idea  denoted  by 
tbe  word  snow  whiteness  is  an  essential  part,  and  no* 
thing  can  be  conceived  to  be  both  black  and  white  at 
the  same  time.    From  this  undoubted  fact,  that  we 
cannot  emceive  impossible  existence,  the  juwer  of  con- 
ception has  by  some  writers  in  certain  instances  been 
made  a  teat  of  truth.      In  every  idea  is  implied'  (says 
*  Revitjff  Dr  Price  *)  tbe  p(»sibilityof  tbe  existmce  of  its  object ; 
o^tAf;>r»-uotliing  being  clearer,  than  that  there  can  be  no  idea 
ttnu^^  of  an  impossibility,  or  conception  of  what  cannot  exist." 
Di^UttUiti  *'      ^        established  maxim  in  metaphysics  (says 
ia  Moral*.  Hume),  that  whatever  the  mind  conceives,  includes 
the  idea  of  possible  existence  j  w  in  other  words,  that 
i  JTiarji    nothing  we  imagine  is  absolutely  impossible  i"    In  a 
word.  It  has  been  admitted  by  all  philosophen,  from 
Fytha^tas  to  Dr  Rcid,  to  be  an  axiom  as  evident  and 
Bttdeniable  as  any  in  Enelid,  that  whatever  we  can 
dtstioctly  cmiceive  is  possible,  though  many  thiagi  may 
be  possible,  nay  may  really  exist,  of  wfai^  we  can  fimn 
8a      BO  conception. 
TV  nmga-     Hiis  axiom  has  been  denied  by  tbe  author  of  the 
l"'^**'"  Essays  on  the  Intellectual  Powers  of  Man  ;  who  af- 
KSMcUuF  ^^'j         "oy  two  sides  of  a  triangle  may  be  con- 
Mr  poww  ccived  to  be  equal  to  the  third,"  as  distinctly  as  any 
of  cMMvp^  two  sides  of  a  triangle  may  be  conceived  to  be  greater 
*<*■■        than  the  third."   lliis  assertion  ffora  suc^  a  man  sur- 
prised ns  as  much  as  any  paradox  which  we  ever  read : 
for  nothing  is  more  certain,  than  that  we  ourselves  can 
form  no  coneeption  of  a  triangle  vi  which  two  of  the 
ndes  are  only  cqmU  to  the  thin.   We  can,  mdeed,  re-' 
solve  the  pTopositioQ  into  its  diflerent  parts,  and  fonn 
the  distinct  and  independent  ideas  of  a  triUkgle,  two 
*ide»t  and  omettdei  and  we  can  likewise  form  tbe  general 
notion  of  equality :  bnt  to  combine  these  ideas  and  this 
notion  into  one  individual  complex  coDWption,  we  find 
to  be  absolutely  impossible. '  A  man  who  knows  no- 
thing of  triangles,  if  soch  a  man  there  be,  might  be- 
Ueve  Dr  Reid  that  it  is  a  figure  of  which  one  of  its 
sides  is  e^oal  to  tbe  other  two;  but  such  a  person 


weald  have  no  tomnjiiom  of  the^^pMv  &$eff,  biit  only  a  or  Shnp 
Gonfidenee  in  tbe  doctor^  veracity.  Appicke: 
What  is  it  to  conceive  a  corpmal  thb^  to  exist  ?  Is  "o* 
it  not  to  fancy  that  we  view  it  on  all  sides,  as  what  ^^^^^ 
may  be  seen,  or  felt,  or  smelt,  or  tasted  ?  The  doctor,  ■ , 
indeed,  repeatedly  reprobates  fas  tbe  source  of  much  Si 
error  the  notion  of  idns  as  images  in  tiie  mind  ;  and  if  contioni 
ideas  be  taken  as  leat  material  figures,  he  is  certainly  ^ 
in  tbe  right :  Bnt  we  appeal  to  Uie  common  sense  of 
maiAind,  whether  every  pensa  who  distinctly  con- 
eeivee  a  triangle^  is  not  at  the  time  ccmscions  that  his 
mind  is  affected  in  a  similar  manna-,  though  not  so  fiir. ' 
uibly,  as  when  be  antui^ly  -views  a  triangte  with  his 
ejws?  What  other-men  mayfeel  theyknow  ^st. :  bnt  we 
am  ns  certain  that  tins  is  the  case  widi  icspeirt  to  oar^ 
selves,  as  we  are  certain  of  our  own  existence.  Tliat  this 
affiectitm  of  the  mind  is  occasioned  by  aome  agitiUitm  in 
tbe  brain,  of  tbe  same  kind  with  that  which  occasions 
actual  perception,  is  highly  probable  ;  but  whatever  be 
tbe  cause,  the  fact  is  undeniable. 

Tbe  doctor^s  words,  indeed,  tdien  by  themselvea, 
would  lead  one  to  think,  that  by  conception  be  means  in 
this  case  nothing  more  than  tbe  nndentanding  of  the 
terms  9$  a  propoution}  bnt  if  that  be  hia  meaning, 
there  was  no  room  fat  controv^ay  ^  as  the  great  philo- 
sophers (AMfti)ertA,GAnnjhr,PrMW,  and  Aiw^  whose  ^t* 
oion  he  is  combating,  woaU  have  been  as  ready  as 
himself  to  allow,  that  when  a  man  is  thoroi^^ily  master 
of  any  language,  he  wilt  find  no  difficulty  in  under* 
standing  the  meaning  of  any  particular  wtvds  in  that 
language,  however  absurdly  diese  words  may  be  put 
toother.  When  Dr  Price  says,  that  "  in  every  idea 
is  implied  the  possibility  of  the  existence  oi  its  object, 
nothing  being  clearer  than  that  there  can  be  no  idea  of 
impossibility  or  conception  of  what  cannot  exist,"  his 
meaning  eridmtly  is,  that  we  camot  mentally  contem- 
plate or  fancy  ourselves  viewing  any  thing  eoiporeal, 
which  we  might  not  actually  view  vrith  our  eyes,  or 
perceive  by  some  other  sense  (k).  Hiis  is  the  true 
meaning  of  conceptiomf  which  is  something  V07  diflerent 
from  understanding  the  separate  meaning  oi  eadi  word, 
in  a  proposition; 

Tlie  learned  professor,  however,  appeals  to  the 
practice  of  mathematicians  for  tbe  tnttb  of  his  oji* 
and  if  they  be  on  bis  side,  we  must  give  up  the 


nion 


cause  ;  for  in  no  science  have  we  such  clear  ideas,  or 
such  absidute  certainty,  as  in  mathematical  reaaoningi. 
Bnt  it  is  to  he  oboerved,  that  tkt  word  eeneqatam  is 

with 


(k)  Dr  Price  may  be  thought  by  some  to  hav«  contradicted  in  this  passa^  what  he  bad  asserted  in  a  for* 
1^.  He  is  a  steenuoos  advocate  for  abstract  and  general  ideas  even  of  material  lAjects ;  hut  those  mnong  the 
modems  who  eontend  the  most  zealously  for  thue,  contend  for  them  only  as  conceptions  of  the  mind  whicb 
can  have  no  possible  existence  out  of  it.  Were  this  likewise  tbe  opinion  of  Dr  Price,  be  would  certainly  have 
iklleo  into  a  direct  contradiction  y  bat  this  is  not  his  opinion.  His  notion  of  abstract  ideas  seems  to  be  Ae 
same  with  that  of  Plato,  who  considers  ideas  not  rnily  as  the  posstlHlittes  of  existence,  bnt  as  things  actually 
existing  from  eternity,  uncreated  and  independent  even  of  the  Supreme  Mind.  That  Dr  Price  carries  the 
matter  thus  far,  we  are  unwilling  to  believe  }  but  he  certainly  considers  general  ideas  aa  real  existences  indepen- 
dent of  amr  minds,  though  tbe  immediate  objects  of  our  understanding.  That  in  this  notion  be  is  mistaken, 
we  shall  endeavour  to  prove  in  the  next  chapter.  It  U  enou^  for  our  wesent  purpose  to  have  shown  that  be 
(bes  not  contradict  himself }  and  that  he  might  widi  great  pro^iety  affirm  on  his  own  princi^es,  as  well  as 
upon  the  prindples  of  those  wiho  admit  not  of  nnivrrsal  ideas,  that  in  every  idea  is  implied  tbe  possihSity  of  its 
object.  4 
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Simplo  with  <io  propmty  ufjf&eA  t«  oAfCnwt  (mfA,  bnt  to  real 
wokuM'  or  pomiie  existciiGe }  nor  can  m  bfrsaid  to  concuve 
n  and  distinctly  a  real  or  possible  object,  unless  we  be  able  to 
turn  it  round  and  round,  and  view  it  on  all  sides.— 
'  The  &coIties  which  are  cwversant  about  abMtract  trutik 
are  the  judgment  and  the  reason  j  and  truth  itself  con- 
sists in  the  agreement,  as  fidaebood  does  in  die  flisa- 
greement,  of  two  or  nxHTo  ideas  or  terms  compared  to- 
gether. If  thoeo  ideas  about  which  the  judgment  is  to 
be  made  can  be  immediately  Iwou^t  together,  without 
the  intervention  of  a  third  idea,  it  is  in^msible  that  we 
•bouU/w^,  or,  if  Dr  Kdi  will  have  it  so,  eomeeive 
tkiit  to  be  tnu  which  is  rtatfy  fabt.  If  the  two  ideas 
cannot  be  immediately  luooght  together,  it  is  impos- 
sible that  we  should  fbnn  any  jud^uni  or  coaceptwn  at 
all  about  their  agregmetU  or  duagreement :  but  we  may 
sufpose  or  admits  for  the  sake  of  argument,  that  they 
agree  or  dlsi^ree.}  and  if  that  supposition  conduct  to 
a  manifest  abnirdity,  we  then  know  that  the  supposition 
was  fiUse.  It  is,  therefmre,  perfectly  agreeable  to  the 
maxim  of  Price  and  Hume,  that  mathematicians  should 
in  Davf  cases  prove  some  tilings  to  be  poeaible  and 
others  mpoesihle,  vriuch  witbout  demonstration  would 
not  have  been'believed  because  if  the  ideas  compared 
cannot  be  imnidiately  bnHi|;ht  together,  no  judgmemt 
prenoos  to  the  demonstration  cui  be  fomwd  of  the 
troth  w  fiUsehood  of  the  propoateioa  ^  and  if  it  ooocera 
not  real  or  possftle  eiustenoe,  it  is  a  iwoppsition  with 
which  conceptiom  has  nothing  to  do. 

**  But  (say*  Dr  Beid)  it  is  easy  to  conofiW,  that, 
in  the  infinite  series  of  numbers  and  intermediate  &ac- 
tiona,  some  one  number,  integral  or  fractional,  may 
hear  tbe  same  ratio  to  another  as  the  side  of  a  square 
beats  to  its  diagtmaL^'  We  are  so  far  from  thinking 
this  an  easy  matter,  that  if  the  word  conceive  be  taken 
in  tbe  sense  in  wfaick  it  is  used  by  the  philosopbm 
whose  oniiUDQ  he  is  combatii^,  we  must  confess  that 
we  can  lorm  no  adequate  conception  at  all  or  an  in- 
finite  series.  .  When  we  make  the  trial,  we  oan  only 
bring  ourselves  to  conceive  the  real  numerical  figurea 
I,  2,  5,  &C.  or  tbe  fractional  parts  t»  &c.  ; 

and  even  here  our  coneeptiiM  reaches  bat  a  small  way. 
We  have  reason  to  believe,  that  minds  of  a  larger  grasp 
can  conceive  at  once  more  of  the  series  than  we  can  j 
and  that  tbe  Supreme  Ailnd  conceives  the  whole  of  it, 
if  tbe  whole  of  a  mathematical  infioity  be  not  a  contra- 
diction in  terms :  but  surely  no  man  will  sa;  that  lie 
can  conceive  an  infinite  series  as  be  conceives  a  centaur, 
and  have  an  adequate  and  distinct  view  of  it  at  ooce. 

by  concelviog  that  in  an  infinite  series  some  one 
number  may  bear  tbe  same  ratio  to  another  that  tbe 
side  of  a  square  bean  to  its  diagonal,  the  doctor  only 
means  that  such  a  jn^potitun  may  be  made,  bis  obser- 
vation 18  not  to  the  parposc  for  which  it  is  brought  ^ 
£w  fhe  qncstioa  is  not  about  onr  power  to  anfco  sup. 
poaitioni  of  this  kind,  but  about  onr  power  to  raise  m 
our  im^nations  an  adequate  and  dutinct  mental  viei< 
of  possible  or  impossible  existence.  **  To  suppose 
•  (says  Johnson),  is  to  advance  by  way  of  ailment  or 
illustration,  witbout  maintaining  tbe  truth  of  the  po- 
•ition."  In  this  sense  a  man  may  suppose  that  in  an 
infinite  series  there  may  be  some  one  number  which 
bears  tbe  same  ratio  to  another  that  the  side  of  a  square 
beara  to  its  diagonal :  but  such  a  snj^tosition  contains 
ia  it  nothug  tint  is  gontive^  which  conception  always 
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does ;  it  is  only  admitting,  fisf  the  sake  of  oi^ument,  Of  Simple 
a  poution,  of  the  truth  or  falsdiood  of  wfaidi  the  Appnbea- 
peison  wlw  makes  the  supposition  knows  nothing.— ^^f^ 
He  is  only  talking  of  ratios  as  a  Uind  man  may  talk  ^^j"^*^ 
of  colours.    A  man  bom  blind  may  be  made  to  com- 
prehend many  of  the  laws  of  optics,  and  may  make 
suppositions  about  colours,  and  reason  from  such  sup. 
positions  to  a  certain  extent,  as  clearfy  and  justly  ae 
one  who  sees  \  but  will  any  penon  s&y  that  a  man  Mind 
from  his  birth  can  conceive  red  or  green  ^  It  is  much 
the  same  with  respect  to  an  infinite  series.    We  can 
follow  such  a  series  so  far,  and  may  know  the  ratio  by 
whu:h  it  increases  or  deoreaoeo,  and  reason  £ram  what 
we  know  with  the  utmost  certainty :  but  no  man  ever 
conceived  the  taJMe  o/*  an  rnfim'te  aerwa  as  be  cooceivca 
an  individual  object  ;  nar  can  any  reasoifings  upon  the 
nature  of  it  be  applied  to.  the  question  conceiving 
impossible  existence.  ■ 

But  '*  mathematicians  often  require  as  (says  Dr 
Reid)  to  conceive  things  that  ore  impossible,  in  order 
to  prove  them  to  be  so.  This  is  tbe  case  in  all  their 
demonstrations  ad  absurdum*  Conceive  (says  Euclid)^ 
a  right  line  drawn  from  one  point  of  the  drcnmfennce 
of  a. circle  to  another,  to  fall  witbout  the  cicde.  I 
conceive  tbis,  I  reason  from  it,  until  I  come  to  a  coi^ 
sequence  that  is  manifestly  absurd,  and  from  dience 
conclude  that  the  Aii^  which  I  coocnved  is  impoik 
able.**  If  it  be  indeed  tnw,  that  Euclid  deoiies  kio 
readers  to  cmiceivB  a  mathonntical  circle  with  a  line 
drawn  from  one  point  of  its  cirenmfeience  to  anoBwr, 
and  that  line  lying  without  the  circle— if  he  really  de- 
sires them  to  fmn  such  a  complex  concqition  as  this, 
vre  have  no  hesitation  to  affirm,  that  he  requires  tbem 
to  do  what  is  manifestly  impossible.  The  writer  of  this 
article  has  not  in  his  custody  any  copy  of  tbe  Elemeots- 
in  the  original  Greek,  and  therefore  cannot  say  witb 
certainty,  what  are  £ncUd*»  words,  nor  is  it  of  nuidi 
importance  what  they  be  }  for  on  a  question  which 
every  nuin  may  decide  for  himself,  by  loi^ing  into  bia- 
own  mind,  the  authority  of  Euclid  is  notliing.^XW 
proposititm  to  which  tlw  doctor  refeta,  is  the  second 
of  the  third  book  j  and,  in  tbe  editiM  of  Sin^oon,  ia 
expressed  thus  :  **  If  any  two  pmnts  be  taken  in  the 
circumfeience  of  a  circle,  the  straight  Hoe  whick 
joins  them  shall  fall  within  the  circle."  Eveij  ma- 
thematician who  can  form  aa  adequate  conception  of 
a  circle  and  a  straif^t  line,  perceives  tbe  truth  of 
tbis  proposition  instuitly,  fw  it  renrits  necessarily 
from  his  cuaceptiim  $  but  be  who  has  not  an  adequate 
conception  of  a  circle,  fftoy  stand  in  need  of  a  demmi- 
sbratien  to  show  him  the  truth :  fer  it  ia  to  be  ob- 
served, dmt  demonstratiwi  does  not  make  trutk  ;  it  on- 
ly points  it  out  to  tbose  who  cannot  perceive  it  intui- 
tively, just  as  a  micresci^  does  not  make  the  bain  on 
a  mite's  hadt,  bnt  only  brings  them  within  tbe  field  of 
visimi. 

Were  a  man  who  nov^  cxaauncd  a  mijte  througb 
a  microscope,  ai^  who  has  no  adequate  ideas  of  the 
insect  kingdom,  to  be  asked  whether  there  be  bairs  on 
a  mite*8  back  ?  he  would  probably  answer  that  be  did 
not  know,  but  be  could  conceive  no  such  hairs.  In  like 
manner,  were  a  man  v ho  has  oo  adequate  conception  of 
a  matbematical  circle,to  be  asked  whetberastraigfat line, 
which  joins  My  two  contiguous  points  in  tbe  circum- 
focDBey  conld  Uc  Wtboui  the  circle  ?  he  would  pro- 
Digitized  by 


Appendu^ 
to  the  fint 
Sketch  on 
theSd. 
•Mwea. 


S%2  M  E  T  A  P 

Of  Simple  ltdily  uiwer  tliat  he  diet  not  knoir.    Now  it  is  to  be 
Appiehciu  nmcmbeKd,  that  the  reader  of  the  Elements  can  have 
ijoa  tad   DO  very  adequate  conception  of  a  circle  when  he  comes 
fi"°^P*^-  to  the  second  proposition  of  the  third  book.    The  de- 
finitioD  of  a  cnrcle.  was  udeed  givra  him  in  the  intro- 
doction  to  the  first  book  j  but  of  that  definition  he  bai 
hitherto  had  occasion  to  make  very  little  use,  so  that 
his  idea  of  a  circle  will  belittle  more  accurate  than 
that  of  an  illiterate  clown,  who  has  no  other  idea  of 
the  figure  than  what  be  tukes  from  a  halfpenny  or  a 
shilling.    Dr  Reid  himself  has  elsewhere  f  well  ob- 
'k"^  f**"** served,  that  "  when  a  youth  of  moderate  parts  begins 
^to  study  Euclid,  every  thing  at  first  is  new  to  him. 
the  Hittory  His  apprehension  is  unsteady ;  his  judgment  is  feeble, 
of  Mm :    and  rests  partly  upon  the  evidence  of  the  thing,  and 
partly  upon  the  authority  of  his  teacher:  but  every 
time  he  goes  over  the  definitions,  the  axioms,  the 
elementary  propositions,  more  llj^  breaks  in  upon 
him ;  the  language  becomes  fimiiliar,  and  conveys 
•clear  and  steady  conceptumB."    In  this  state  he  cer- 
tainly is  when  he  reads  for  the  first  time  the  second 
proposition  of  the  third  book-i  bis  cooceptiou  of  a 
-circle  can  then  be  neither  clear  nor  steady.  Our  yoong 
.^geometrician,  however,  must  allow,  that  the  proposition 
■is  either  true  or  false  >  and  if  he  has  read  the  preced- 
■ing  books  with  any  advantage,  he  must  have  clear  and 
-steady  oonceptiona  of  angles  and  triaogles,  and  be  able 
to  demonstrate  many  of  their  properties.  **  Well  (says 
Euclid),  though  you  have  no  adequate*  conception  of 
a  circle,  you  are  well  acquainted  with  {dane  angles 
and  triaiudes,  and  many  of  their  properties:  let  us 
aoppose,  u  that  be  possible,  that  my  j^posiUoa  is 
&tse,  and  I  will  show  you  that  the  supposition  is  abso- 
lutely inconsistent  with  what  yon  know  to  be  demon- 
strable or  self-evident  truth."   This  is  all  which  Euclid 
can  be  supposed  to  require,  when,  in  the  words  of  his 
excellent  translator,  he  says,  "  If  it  (vix.  the  straight 
line)  do  not  &II  within  (the  circle),  let  it  fall,  if  pos- 
sible, without"    He  could  not  possibly  desire  a  man 
who  has  an  adequate  idea  of  a  circle,  to  form  the  posi- 
tive and  complex  conception  of  that  fi^re,  with  a 
•straight  line  touching  two  points  of  the  circomference, 
«nd  yet  lyin^  on  the  outside  of  the  circumference ;  b&* 
CAOse  all  his  figures  and  lines  are  mere  conceptions, 
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and  not  real  material  things ;  Mid  snob  a  ra^oest  would  or  Atetne- 
have  been  the  same  thing  as  if  he  had  said,  Coneeive  tioa  ud 
what  cannot  be  conceived  (l).  ^f^*^ 

We  have  insisted  the  longer  on  this  point  because .  .^"^  . 
m  think  it  of  the  highest  impntance :  for  were  it  in- 
deed  tme,  that  we  eouM  concave  impossible  exutence, 
the  coasequences  would  be  very  melancholy.  Hwse 
cmsequences  it  is  needless  to  enumerate.  Our  read- 
ers will  perceive,  that  if  we  could  put  together  incon- 
sistent ideas  of  sensible  objects,  and  view  them  so  united 
as  one  consistent  whole,  nothing  is  clearer  than  that 
our  faculties  would  be  contrived  to  deceive  us,  and  we 
would  be  doomed  to  cheerless  and  univexsal  scepti- 
cism, * 

Chap.  IV.  Of  Abstraction  and  general 
Idsas. 

Evert  sensible  object  is  an  individual,  and  diflersEvecrKS- 

in  many  respects  from  every  other  object.    As  such  it  nhle  object 
is  perceived  by  the  senses)  and  ideas  being  nothii^?^^^^?^ 
more  than  relicts  of  sensation  preserved  in  the  i™i>gi*di*idosL 
nation  or  memory,  every  idea  must  of  course  be  an 
individual,  as  much  as  the  object  to  which  it  refers. 
But  all  science,  whether  mathematical,  moral,  or  me- 
taphysical, is  conversant  about  general  truths  }  and  if 
truth  consist,  as  we  have  already  observed,  and  shall 
more  fully  evince  afterwards,  in  the  agreenient  or  co< 
incidence  of  idi-as,  how,  it  may  be  asked,  can  gene- 
ral truth  result  from  the  comparison  of  particular  ideas  ? 
To  ^  rid  of  this  difficult,  many  philosophers,  both 
ancient  and  modem,  pretend  that  the  mind  is  fnrmbbed 
with  general  ideas,  firom  a  comparison  of  whidi  result 
general  propositions  applicable  to  many  individoaU. 
PbtloBopfaers,  indeed,  have  diflcred  in  opinion  respect- 
ing the  source  of  tliose  ideas,  some  of  the  ancients 
deriving  them  immediately  from  the  Suin^me  Mind 
to  the  human,  whilst  almost  all  the  modems  say  that 
they  are  framed  by  abstraction^  and  therefore  call  them 
abstract  itleas.  . 
■   The  doctrine  of  abstract  ideas  has  been  so  ^irlyTbe  doe- 
stated,  and,  in  JUr,  opinion,  so  completely  overturned,  trine  of  mh- 
by  Bishop  Berkeley,  that  we  shall  content  ourselves  ■tractideai 
with  abridging  vAat  he  has  said  on  the  subject,  and"^^^ 

obviating 


(l)  Principal  Campbell,  treating  of  the  commonly  received  doctrine  of  abstraction,  and  having  shown, 
that  though  Locke  has  in  one  passage  of  his  immortal  work  ejfpresscd  himself  on  the  subjict  in  terms  UnintrU 
ligible,  hia  sentiments  on  the  whole  differed  little  from  those  of  Berkeley  and  Hume,  adds,  "  Some  of  th« 
-greatest  admirers  of  that  eminent  philosopher  seem  to  haj^e  overlooked  entirely  the  preceding  account  of  hi4 
sentiments  on  this  subject )  and,  through  I  know  not  what  passion  for  the  paradoxical  (I  should  rather  say  the 
-impossible  and  unintelligible),  have  shown  an  amazing  zeal  for  defending  the  propriety  oi  the  hasty  expressions 
which  appear  in  the  passages  formerly  referred  to.  Has  not  the  mtnd  of  man  (say  tbey)  an  unlimited  power  in 
moulding  and  combining  its  ideas  ?  Toe  mind,  it  must  be  owned,  hath  an  unlimited  power  in  moulding  and  com* 
,  bining  its  ideas.  It  often  produces  wonderful  forms  of  its  own  out  of  the  materials  originally  sup^ied  by  sense  ) 
'fiwms  indeed  at  which  there  is  no  exemplar  to  be  found  in  nature  : — ceutaors  and  griffins, 

Gorgons  and  hydras,  and  chimeras  dire. 

'But  still  it  must  not  attempt  absolute  impossibilities,  by  giving  to  its  creatnre  contradictory  qualities.  It  most 
not  attempt  to  conceive  the  same  thing  to  be  black  and  i^te  at  the  same  time  }  to  be  no  more  than  three  inches 
long,  and  yet  no  less  than  three  thousand ;  to  conceive  two  or  more  lines  to  be  both  equal  and  oaequal ;  the  same 
■an^e  to  be  at  once  acute,  obtuse,  and  right )"  or,  we  may  add,  the  two  sides  of  a  triangle  to  be  not  greater  tbaft 
«he  Uiird.   See  Phihsophy^  Bhetoricy  vol.  ii.  p.  108,  &c. 
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Abfltrae-  obviating  sohm  cavils  which  have  latvlj  been  urged 
M  and  Against  his  reasoning.  It  is  agreed  on  all  hands 
^'^^  (says  that  learned  and  ingenious  prelate*),  that  the 
^**'  qualities  or  modes  of  things  do  never  reallj  exist  each 
^redue-  them  ajiart  hy  itself  and  separated  from  all  others  ; 
1  to  the  but  are  mixed,  as  it  were,  and  blended  together,  seve- 
ral in  the  came  object.  But,  we  are  told  the  mind  be- 
ing able  to  consider  each  quality  slngf^,  or  abstracted 
from  those  other  qualities  with  which  it  is  united,  does 
by  that  means  frame  to  itself  abstract  ideas.  For  ex- 
Mtfple :  There  is  perceived  by  sight  an  object  extended, 
oiloured,  and  moved :  this  mixed  or  compound  idea, 
the  mind  resolving  into  its  simple  constituent  parts,  and 
viewing  each  by  itself  exclusive  of  the  rest,  does  frame, 
the  abstract  ideas  of  extension,  colour,  and  motion.  Not 
that  it  Is  possible  for  colour  or  motion  to  exist  without 
extension  j  but  only  that  the  mind  can  frame  to  itself 
by  abstraction  the  Idea  of  colour  exclusive  of  extension, 
ud  of  motion  exclusive  of  both  colour  and  extension. 
Again,  The  mind  having  observed,  that  in  the  particn- 
Jar  extensions  perceived  hy  sense,  there  is  something 
common  and  alike  in  all,  and  some  other  things  pecu- 
liar, as  this  or  that  figure  or  maj^nitnde,  which  dntiiw 
j^iA  them  from  one  another  ;  tt  considers  apu^,  or 
singles  out  by  itself,  that  which  is  common,  making 
thereof  a  most  abstract  idea  of  extension,  which  is  neither 
line,  surface,  nor  solid,  nor  has  any  figure  or  magnitude, 
but  is  an  idea  entirely  prescinded  from  all  these.  So 
likewise  the  mind,  by  leaving  oat  of  the  particular  co- 
lours perceived  by  sense  that  which  distinguishes  them 
one  from  another,  and  retaining  that  only  which  is  com- 
mon to  all,  makes  an  idea  of  colour  in  abstract,  which 
is  neither  red,  nor  blue,  nor  white,  nor  an^  other  deter- 
minate colour.  And  as  the  mind  frames  to  itself  abstract 
ideas  of  qndities  ormodes,  so  does  it  by  the  samepreci- 
«lcm  or-  mental  separation  attMn  abstract  ideas  of  the 
more- compounded  beings,  which  include  several  coex- 
istent quslities.  For  example  :  The  mind  banog  ob^- 
aorved  that  Peter-,  Jumet^  and  /aA«,  resraible  each  other 
in  certain  commoirngreements  of  shape  and  other  qua- 
lities,  lisaves  out  of  the-  complex  or  compounded  idea 
it  has  of  PeteTy  James,  and-  any  other  particular  man^ 
that  which  is  peculiar  to  eacli,  retainiag- only'  what 
is  common  to  all,  and  so  make?  an  abstract  idea 
wherein  all  the  particulars  equallv  partake,  abstracting 
entirely  from  and  cutting  00"  all  those  circumstanees 
and  difierences  which  might  determine  it  to  an^  par- 
ticular existence.  After  this  manner,  it  is  said,  we 
come  by  tlie  abstract  idea  of.  or,  if  you  please, 
humanity  or  human  uaturej  in  which,  it  is  true,  there 
a»  included  colour,  because  there  is  no  man- but  has 
some  c<rfour;  but  then  it  can  be  neither  MseJt,  nor 
vihde,  nor  any  parUctdar  odonr,  because  there  is  no 
•ne  particular  colour  wherein  all  men  partake.  So 
likewise  there  is  included  stature  }  but  then  it  is  nti- 
ther  tall  stature,  nor  low  stature,  nor  middle  stature, 
.  but  something  abstracted  from  all  these ;  and  so  of  the 
rest.  Moreover,  there  being  a  great  variety  of  other 
creatures  that  partake  in  some  parts,  but  not  all,  of 
the  complex  idea  of  man  ;  the  mind,  leaving  out  those 
parts  which'  are  peculiar  to  man,  and  retaining  those 
only  which  are  common  to  alt  the  living  creatures, 
frameth  the  idea  of  animal  i  which  abstracts  not  only 
from  all  particular  men,  but  also  from  alt  birds,  beasts, 
isbei^  and  insects.  The  constitnent  jputs  of  that  ah- 
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stract  idea  of  animal,  are  body,  life,  sense,  and  spon-  Of  Abrtrao- 
taneous  motion.  By  body,  is  meant  bojy  without  any  tion  sad 
particular  shape  or  figure,  there  being  no  one  shape  or 
figure  common  to  all  apimals,  without  covering  either 
of  hair  or  feathers  or  scales.  Sac.  and  yet  not  naked  j 
hair,  feathers,  scales,  and  nakedness,  being  the  distin- 
guisliing  properties  of  particular  animals,  and  for  that 
reason  len  out  of  the  attract  idea.  Upon  the  same 
accoont,  the  spontaneous  motion  must  be  neither 
walking,  nor  flying,  nor  creeping:  it  ii  nevertheless 
motion  ^  hut  what  that  motion  is,  it  is  not  easy  to 
conceive.  84 
«  Whether  others  have  this  wonderful  faculty  of^l^'!'** 


abrtracting  their  ideas  (continues  the  bishop),  tbey  best  ' 
can  tell ;  for  myself,  I  find  indeed  that  I  have  a  fiicuT- 
ty  of  imsginiug  or  representing  to  myself  the  ideas 
of  those  jMTticular  things  which  I  have  perceived,  and 
of  variously  compounding  and  dividing  tbcm.  I  can 
imagine  a  man  with  two  heads,  or  the  upper  parts  of 
a  man  joined  to  the  body-  of  a  horse.  I  can  consider 
the  hand,  the  eye,  the  nose,  each  by  itself  abstracted 
or  separated  from  the  rest  of  the  body.  But  then, 
whatever  hand  or  eye  I  imagine,  it  must  have  some 
particular  shape,  and  some  wuticular  colour.«Ltke- 
wise  'the  idea  ^  man  that  I  frame  to  myself,  must 
be  either  of  a  white,  or  a  black,  or  a  tawney,  a 
straight  or  a  crooked,  a  tall  or  a  low,  or  a  mi  ddle- 
sized  tnaut  I  cannot  by  any  effort  of  thought  con- 
ceive the  abstract  idea'above  described.  To  be  plain, 
X  own  myself  able  to  abstract  in  one  sense,  as  when  I 
consider  some  particular  parts  or  qualities  separated 
from  others  with  which,  though  they  are  united  in 
some  objects,  yet  It  is  )x>ssible  they  may  really  exist 
ivithout  Uiem.  But  I  deny  that  1  can  abstract  one 
from  another,  or  conceive  separately  those  qualities 
which  it  is  impossible  should  exist  so  se^tarated }  or  diat 
I  can  frame  a  general  notion  by  abstracting  from  par- 
.ticulars  in  the  manner  aforesaid  j  and  there  are  groonds  ■ 
to  think  most  men  will  acknowledge  themselves  to  be 
in-mycase.**' 

To  think  this,  there  A  indeed  such  good  grounds,  shoirato- 
that  it  is  probable  some  of  our  readers,  little  conver-  •''••"d. 
Bant  with  the  writings  of  modem  metaphysicians,  are 
b^  this  time  disposed  to  suspect,  that  the  bishop  in 
his  zeal  may  have  misrepresented  the  doctrine  of  ab- 
straction i  as  no  man  in  bis  senses,  who  is  not  perverted 
hy  some  darling  hypothesis,  can  suppose  himself  ca- 
pable of  tagging  together  such  monstrous  ihconsisten- 
c!es,  as  magnitude  which  is  neither  laive  nor  smalf, 
and  colour  which  Is  neither'  white,  red,  green,  nor 
blade,  &e.  But  that  the  ii^nious  |H«late,  in  his 
aceoont  of  this  process  of  looping  and  pruning,  as  M( 
Harris  contemptuously,  but  most  properlyv  terms  it;, 
has  not  exaggerated  in  the  smallest  degree,  is  apparent 
from  the  following  account  of  abstraction  given  by  Mr- 
Locke.  "  Abstract  ideas  (says  that  writer)  are  not  so 
obvious  or  easy  to  children,  or  the  yet  unexercised^ 
mind,  as  particular,  ones.  If:  they  seem  so  to  grown 
men,  it  is  only  because  by  constant  and  familiar  use 
they  are  made  so ;  for  when  we  nicely  reflect,  upon 
them,  we  shall  find  that  general  Ideas  are  fictions  and 
contrivances  of  the  mind  that  carry  difficulty  with 
them,  and  do  not  so  easily  offer  themselves  as  we  are  . 
1^  to  imagine.  For  eumple,  does  it  not  require 
some  pains  aad  .  skill  to  £irm  the  genml  idea  of  a 
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Of  Abttne- triangle  (nluch    J'^t  none  of  tlic  most  abstract,  cotn- 
tbn  asd  prcbenslvc,  anil  dimcult)?  for  it  must  be  neither  oblique 
G^^^   nor  rectangle,  iMrither  equilateral,  equifirural,  nor  sca- 
■  lenon,  but  a/l  aud  none  of  these  at  once*    In  effect,  it  ia 

something  inipcrtect  that  cannot  exist,  an  idea  wherein 
some  parta  of  st-veral  different  tia^irtooasisient  ideas  are 
put  together."    "  Surely  (to  use  the  words  of  Prin- 
»M2Mft-  cipal  Ciunpbell  *)  the  bare  mention  of  this  hypothesis 
j^B^q^iWe-jg  equivalent  to  a  confutation  of  it,  since  it  really 
'        coDfatca  itself."    But  if  any  man  has  the  &culty  « 
frftming  in  his  mind  audi  an  idea  of  a  triang^  as  is 
here  desciibed,  it  would  be  rain  in  us  to  dispute 
with  him }  for  wo  are  possessed  of  no  such  fiwidty, 
and  therefore  %TOu)d  fight  on  uneqnal  terms.  AU 
we  have  to  desire  is,  that  the  reader  would  folly  aad 
certainly  inform  himself  whether  be  has  such  an  idea 
Or  not  'j  and  this  can  be  no  hard  task  to  perform. 
What  is  more  eaey  for  any  one  than  to  look  a  lit- 
tle into  his  own  thoughts,  and  there  try  whether  he 
has,  or  can  attain  to  have,  an  idea  of  colour  separated 
from  all  extension  ;  of  extension^  which  is  neither  great 
Bor  sntaU  ;  oi  taste,  which  is  nuther  sweet  nor  bitter^ 
not  aciti,  nor  ogrectJ/ie,  mw  disagreeable;  or  the  general 
idea  of  a  (rianglo,  whidi  is  neither  obiitpie  nor  rectan~ 
gjle,  equicrural,  equUeteralf  nor  tcalfiiOR,  but  alt 
*fi  .   none  ^ these  at  OTux  f 
Abstract        Dj  Reid  bavinf^  dcmed  that  there  are  or  can  he 
tLe*i2lw    *°        """^  '"•y  ^  objects,  rejects  of 

witli  mb-i  course  the  doctnne  of  abstract  general  ideas,  whilst  he 
ttract  maintains  in  fact  the  same  thing,  only  substituting  the 
wind  conception  for  the  word  lifeo.  "  What  hinders 
me  (says  he)  from  attending  to  the  whiteness  of  the 
{»per  before  me,  without  applying  that  colour  to 
any  other  object  We  know  nothmg  indeed  which 
Can  binder  any  roan  &om  perfomung  this  operation, 
which  is  daily  and  hourly  performed  by  infants  ;  but 
wilt  the  doctor  say,  that  Ik  can  attend  to  colour,  or 
'  conceive  it,  abstracted  frnn  the  pi^er  and  every  other 
sor&ce  ?  We  are  pemwded  he  mil  not,  thouf^  he 
immediately  adds,  the  **  whiteness  of  this  individual 
object  is  an  abstrvet  cmeepMn.*'  Now  we  should  ra- 
ther have  thought,  that,  consistent  with  hts  own  no- 
tions of  colour,  he  would  have  called  the  whiteness  of 
the  paper  a  concrete  quality,  and  bis  own  conception  of 
it  a  particular  and  concrete  conception.  If  he  conceives 
the  whiteness  as  separated  from  the  paper,  it  is  no 
longer  the  whiteness  of  that  individual  object :  and  be 
must  either  conceive  it  as  abstracted  from  all  objects, 
.  which  is  plainly  impossible  :  or  be  must  conceive  it  as 
inhering  in  some  ether  object,  and  then  neither  the 
quality  of  whituiess,  nor  hk  conception  of  it,  is  ab- 
stiact  in  general,  bat  concz^  and  particular.  He 
affirms,  however,  "  that  in  abstnwtioa,  stiicUy  so  call- 
ed, he  can  perceive  nothing  that  is  difficult  either  to 
be  understood  or  practised."  Tliis  ia  going  much 
farther  into  the  doctrine  than  Mr  Locke  went;  for 
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he  owned  that  there  was  ttrach  diffitnlty  in  it  LetoTAbAnc 
us  sec  how  it  becomes  so  easy  to  Dr  Reid.  "  What  lisa 
can  be  more  easy  (says  he)  than  to  distiagnish  the 
different  attributes  which  we  know  to  belong  to  a  sub- 
ject  ?  In  a  man,  for  instance,  to  distinguish  bU  size, 
his  conqdexion,  his  age,  his  ftwtune,  his  birth,  his  pro- 
iiesaion,  and  twenty  other  things  that  belong  to  htm.^* 
All  this  indeed,  and  much  mmv,  we  can  do  with  the 
utmost  ease }  but  diis  is  not  abstmction,  strictly  so 
called,  nor  any  thing  like  abstraction.  We  distingniah 
the  size,  the  com|^xion,  -the  i^e,  &c.  of  the  nan,  firom 
our  amtker:  but  still  we  coifceive  them  all  as  bis  qoa- 
lities  J  nor  is  it  possible,  at  least  for  on,  ta  abttract  tkem 
from  him,  without  conceiving  them  as  the  qualities  of 
some  other  man ;  so  that  our  conceptions  are  all  con- 
crete and  particular.  "  It  ought  likewise  to  be  ob- 
served (says  the  professor),  that  attrilmtcs  may  witlf 
perfect  ease  be  distinguished  and  disjoined  in  our  con- 
oeptioo,  which  cannot  be  aetualkf  separated  in  the  sub- 
ject" Tbey  may  be  s«  in  hts  ooneeptfco,  but  cer- 
tainly not  in  ours  'y  tor  we  can  conceive  nethii^  which 
may  not  actually  exist  "  Thus  (conthincs  be)  I  can 
in  a  body  distinguish  its  solidity  fmn  its  extansioa, 
and  its  wei^  from  both.  In  extenaaa,  I  cut  di- 
slingnish  lo^^  breadth,  and  thiduiesB  t  yet  none  of 
these  can  be  smrated  from  the  body,  w  fren  «m 
another.  It  is  thmfbre  ceriasn,  that  atliibvtes,  i^ch 
in  dwir  nature  are  absidutely  insepataUe  from  their 
subject,  and  ham  one  another,  may  be  disjwned  an  oor 
conception  }  one  cannot  exut  without  the  other,  hut 
one  can  be  conceived  wi^ut  the  other.**  So  br  is 
this  from  bein^  a  matter  of  certainijf,  that  in  every 
possible  sense  in  which  we  can  understand  the  wrad 
conceptmn,  it  appears  to  us  as  evidently  f^dse,  as  that 
three  and  ttoo  are  equal  to  nine*  It  is  indeed  not  dif- 
ficult to  distinguish  in  a  body  its  solidity  fnun  its  tx* 
tension,  and  its  weight  from  both  ;  but  can  we  distin- 
guish them  out  of  the  body  ?  or,  to  ^eak  an  plain 
language,  can  we  conceive  soUdity  m  separated  fr«ni 
aU  gntentim  and  all  m^ghtf  Unfess  thb  can  be  done, 
and  by  us  it  cannot  h«  done,  there  11  no  abilnctiut 
sirictltf  so  called.  It  is  indeed -easy  to  conceive  satiety 
ar  extension  abstracted  from  of^  <me  individual  object : 
but  how  is  it  done  P  Why  by  transferring  your  at- 
tontion  to  stmie  other  indivtSval  ofy'ect.  Thus,  we  can 
easily  ctmceive  solidity  or  extension  separated  from  a 
guinea,  for  instance }  but  it  is  only  by  transferring  our 
thoughts  to  another  boAj,  m piece  silver,  or  a  ball  ^ 
lead,  &c.  and  our  concc^ptions  in  both  cases  are  parti'' 
cular  and  concrete. 

As  we  think  this  o^nim  Dr  Beid*s  respecting 
A&STKACTioH  both  ill-fonuded  and  of  dangerous  con- 
sequences, we  have  expressed  oor  diss^  from  it  in 
strong  temu }  and  in  doing  so  we  have  only  Iblknml 
the  example  set  us  by  himself  when  dissenting  from  the 
theories  of  Hnne  and  Berkeley.   But  we  are  so  th»> 

longUy 


(m)  "  If  such  an  extraordinary  faculty  (abstraction)  were  possible,  I  cannot  fin-  my  part  conceive  what  purpose 
it  cotdd  serve.  An  idea  hath  been  defined  by  some  lo^ians,  the  form  or  resemblance  of  a  thing  in  the  mind ; 
and  the  whole  of  its  power  add  use  in  thinkii^  is  svq^piwed  to  arise  from  an  exact  conformity  to  its  ardietype. 
What  then  is  the  use  or  power  of  that  idea,  to  which  there  neither  is  nor  can  be  any  ardwtype  in  nature,  which 
is  merely  ai  creature  of  the  lunun,  a  monster  'thitt  hewa  not  ^  likeness  cf  any  is  Uie  nasvotse  ?"  PUkasfk^  ^ 
'TthstoriCf  vol.  iL  p.  xxo. 
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orAtatMc-Tongltly  convinced  that  the  doctet-*s  Motencss  is  superior 
tian  tmd  to  onr  own  (»),  tluit  we  are  not  without  our  fears  that 
we  may  Imve  nisCaken  his  meaning.    We  ere  consci- 
ous that  we  have  not  wilfblly  misrepresented  it }  and 
to  enable  oar  readers  to  judge  for  themselves  between 
him  ud  OS,  we  shall  lay  before  tbem  bis  definition  of 
g      general  eoneeptiom  in  bis  own  words. 
IVnw,         That  there  are  m  every  language  general  termt^  is 
how  tkejr  known  to  all  mankind  $  for  sudi  are  all  sobstanttveSf 
y^^^     |voper  names  excepted  (  and  all  adjectives.   But  **  it  is 
tkehS/C^  impossible  (says  the  dbctor*)  that  words  can  have  a 
Uftmnt     g6n«r^  significatton,  nnless  there  be  conceptions  in  the 
ftmen  of  mbd  of  the  speaker  and  of  the  bearer,  of  Mt>ig»  (k) 
4^       that  are  gtmeral.    It  u  to  snch  that  I  give  dw  name  of 
general  ctmce^lMnt :  md  it  ought  to  be  observed,  that 
they  take  dm  denomination,  not  from  the  act  of  the 
mmd  in  conceiving,  which  is  an  individual  act  i  but 
from  the  object  or  thin^  conceived,  which  is  gener^.** 
Now,  whatever  is  conceived,  must  be  either  eaierml  to 
Uie  mind|  or  present  with  it    But  the  doctor  himself 
acknowledges,  "  Hut  all  the  objects  we  perceive  are 
iadividnak.   Evoy  object  of  sense,  of  memory,  or  of 
eomcsoMfHW^  is  an  individtml  object.    All  the  good 
things  we  et^y  or  desire,  and  all  the  evils  we  feel  w 
faw,  mvat  come  from  individaals }  and  I  think  I  may 
veatore  to  aay,  that  every  creature  which  God  has 
■lade  in  the  hnvens  above,  or  in  the  earth  beneath,  or 
in  die  waters  nnder  the  earth,  is  an  iodividoal."  If  this 
he  so,  and  no  man  can  call  it  in  question,  it  is  obvioos 
Aat  we  can  have  ntt  general  ranception  of  any  thing  rx- 
temal.   The  act  of  conceiving  is  an  indivulual  act}  and 
therefore  the  only  thing  wbich  can  be  general,  must  be 
something  present  With  the  mind)  and  difiereot  from  the 
mere  act    conceiving :  Bot  what  Can  ibis  be,  if  not  what 
St     Berkeley  and  others  call  an  idea9  and  how  can  we  have 
]^C^^  an  idea  of  which  we  are  not  anueHims?  Jret  every  thing 
JjJJJ^*"    of  which  we  are  conscious  Dr  Beid  himself  uknow> 
kdees  to  he  an  tndtvidual, 

Bnt  if  the  doctrine  generally  received  respeeting  ab- 
stract ideas  be  so  very  absurd  as  it  has  appeared  in  onr 
representation,  how  onnes  it  to  be  so  {wevalent  amobg 
the  acutest  philosophers  ?  To  this  we  answer,  that  those 
pbilosoi^en  have  certainly  in  this  instance  been  im- 
posed upon  by  the  structure  of  lattgnage.  Every  ad- 
jective and  every  substantive,  proper  names  excepted, 
are  words  of  general  signification )  and  alt  science  is 
'  conversant  about  general  truth  ;  bnt  as  words  are  said 
to  be  significant,  not  of  things,  but  of  ideas }  and  as 
truth  results  from  the  agreement  or  coincidence  of 
ideas  }  it  has  been  hastily  supposed,  that  without  gene- 
ral idieas  there  could  have  been  neither  general  terms 
nor  general  tmth.  This  is  plaasibte,  hut  it  is  not  solidt 
Kvery  object  which  afects  onr  senses  is  an  individual 
object  i  but  we  perceive  that  two  or  more  objects  Which 
affect  some  of  our  senses  very  differently,  aflect  others 
of  them  in  precisely  the  saMc  way.  Thus,  the  paper 
upon  t^tch  one  writes,  the  snoW  ifhich  be  perceives 
from  his  window,  and  the  milk  wltich  he  may  use  at 
Vol.  XUI.  Part  II.  t 


H  Y  S  1  C  S*  5«i 

breakout,  aflect  his  semea  of  totidi  aad  taste  verv  didcr- or  Alntma* 
ently,  bnt  they^esentthesame  a^earanees  tohinejn.  titeud 
This  diversity  u  the  one  case  he  helicvee  to  pnceed 
from  different  powers  or  qmdities  in  the  seveiml  objects}  i 
and  the  sameness  of  appeazaocc  in  the  other,  from  simi- 
lar qualities  in  these  objects^  To  the  similar  qoalities^ 
though  he  can  frame  no  idea  of  them  ahstractcd  from 
evoy  individual  object,  he  gives  ime  common  name  ; 
and  calls  every  object  which  presents  the  same  ^peaxw 
aace  to  his  eye  that  snow  does,  a  wMte  inject ;  wbece 
the  word  tvhite  docs  not  slaad  fiir  an  abstract  idea,  bat 
for  a  quality  inherent  in  one  or  more  objecta.  Heiic* 
the  origin  of  adjectives  u  language,  whin  denote  mare 
than  can  be  eipressed  by  any  claaa  oi  snbstntivfls  i  fer 
every  adjective,  besides  the  power  of  a  name,  includes 
in  itself  the  force  of  a  conjunction.    Sen  Gaahmar. 

TIte  other  Class  of  general  terms  compcefaends  snb> 
stantivea  ;  of  which  the  origm  is  as  follows :  The  ob- 
jects about  wbich  we  have  occasion  to  speak  or  write, 
are  so  numerous  and  so  fluctuating,  that  if  every  indi* 
vidual  had  a  proper  name,  a  complete  language  coidd- 
never  be  formed.  But  as  there  are  not  perhaps  in  na* 
tore  two  objects  that  appear  to  us  similar  in  all  re* 
sp^ts,  so  are  there  not  in  nature  two  objects  which 
a&ct  ntf  our  senses  differently.  Tlw  mind,  therefore, 
either  actually  perceiving  two  or  more  olyccta  at  oncCf 
or  contemplating  the  ulea*  left  by  two  or  more  object* 
iit  the  memory,  perceives,  by  its  intellectual  power,  in 
what  respects  they  agree  and  in  what  they  disagree. 
If  the  agreement  be  striking,  and  in  more  qualities 
than  one,  it  combinee  the  several  individuals  into  one 
class  or  species,  giving  to  the  whole  a  common  name^ 
which  equally  denotes  tbe  species  and  every  individual 
belonging  to  it*  Thud,  observing  that  Peter,  James, 
Mid  Jran,  ogi^o  in  having  the  same  erect  form,  in 
walking  on  two  legs,  in  having  hands,  &c.  and  in  be- 
ing endowed  with  reason,  we  Combine,  these  diree,  and 
all  other  individuals  which  we  perceive  to  agree  in  tha 
fame  striking  and  important  qualities,  into  one  species, 
to  which  WO  ^ve  the  name  of  man — a  word  which 
equally  denottt  the  whole  spec^  and  every  individual 
of  it.  Agaiu,  Cootti^ladog  sevetid  6gnres,  which  alt 
agree  in  tbe  circumstance  of  being  bounded  by  three 
straight  lines  meeting  one  anodier  so  as  to  form  three 
angles,  we  call  the  wntde  class  of  figures  and  «ach  indi- 
vidual by  the  name  of  rriaffg/^-.-tliougfa  it  may  be  im- 
pQsaifale  to  Contemidate  any  number  of  triangles  with- 
out perceiving  that  all  the  angtca  of  one  are  acute } 
tbat  one  angle  of  another  is  a  right  angle ;  and  that  in 
the  third  there  is  one  angle  obtuse  j  bat  the  word  tri' 
ai^^t  unless  it  is  limited  in  its  signifiation  by  tb«  ad* 
ditloa  of  an  adjecdve,  is  equally  exprcMive  of  an  aeate- 
igled  triangle,  a  rignt^ngled  triangle^  and  an  obtose- 
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angled  tilanglei  fiy  thus  arranging  individnali  mo* 
cording  to  »eir  most  conspicuous  qualities,  we  may 
combine  all  tbe  objeets  existing  into  so  many  classes  ov 
species,  which  shall  be  afterwards  known  by  as  many 
names  (  but  of  each  spooes  we  neither  have,  nor  can 
4  £  have. 


(m)  Notwithstanding  this  derkration,  which  is  made  with  the  greatest  sincerity,  we  do  not  appnhcod  that  wo 
are  gnilty  of  presumption  when  We  eaatttioe  the  doctor**  opinioas.  Berkeley  and  Hanw  wese  Mftaaa^  ai  acuta 
as  any  metaphysician  v^o  has  succeeded  them ;  yet  their  e^nHNM  have  beea  f  iiutmhJ  wilhiat  ceremwy,  aad  to 
much  advanti^.    J/ifuonth  bonne  donm'tat  Homertu. 


^v)  ^^.^^I^    KKH^  aftenwds,  that  there  are  m  tAingi  gemral.   How  is  the  oae  P*^^  c^b^^S^^^^  Ic 


with  the  ■tiwr?  D  g< 
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or  Abiirae-haye,uy. other  idea  Uuui  tloil  of  a  mnltitode  of  unular 
tumand  iadiTidnals. ' 

As  our  aoqaaintaBce  with  nature  enlarges,  we  dis- 
cover resemblances,  striking  and  important,  between  one 
species  and  another,  which  natorally  begets  the  notion 
of  n  higher  class  called  u.genus.    From  comparing  man 
with  beasts,  birds,  fishes,  and  reptiles,  we  perceive  that 
tjie^  are  alt  alike  possessed  of  life,  or  a  principle  of  sen- 
sation and  action,  and  of  an  organized  body  :  hence  we 
them  all  under  a  higher  class  or  genus,  to  which 
we  give  the  name  oiaftimali  which  equally  denotes  the 
whole  genus,  each  S)»ecie8  cohiprebeaded  under  the  ge- 
nuSf  and  every  individual  of  every  ipttiew,    Hius,  atn- 
malt  >>  a  germs  ;  man,  ieaat,  bmt,  are  so  many  species 
comprehended  nnder  that  genus  i  koA  Peter,  Juntes,  and 
John^  are  individuals  of  the  species  man.    Peter,  James, 
and  Jt^n,  are  proper  names,  denoting  each  ah  indivi- 
dual; man,  beast,  bird,  are  specific  terras,  denoting  each 
a  xvhoie  species  comprising  many  individuals  ;  and  ani- 
mal is  a  general  term,  because  it  denotes  a  whole  genus, 
comprehending  under  it  several  species^  of  which  each 
consists  of  many  individuals}  and  the  general  term 
denqtes  either  the  whole  genm,  all  the  spcriex^  or  any 
individual  of  all  the  species.   This  is  the  whole  mystery 
of  abstractmn :  they  are  merely  terms,  that  in  strict- 
ness of  speech  are  general  and  abstract ;  and  even  those 
are  general  only  as  signs,  of  which  the  full  signification 
2       cannot  always  be  represented  by  any  conceivable  idea, 
Namet  and    "  It  is  a  received  opinion  (says  llidit^  Berkeley), 
ideu  ofiea  that  language  has  no  other  end  bat  the  conunuoicating 
and  as      of      ideas,  and  that  every  significant  name  stands  for 
mwe  ugns,  ^  j^.*  'f  his  being  so  j  and  it  being  withal  certain, 
that  names,  which  yet  are  not  thongfat  altogether  insig- 
nificant, dp  not  always  mark  out  particular  conceivable 
ideas  ;  it  is  straightway  concluded  that  they  stand  for 
abstract  notioos.    1'hat  there  are  many  names  in  use 
amongst  speculative  m^p,  which  do  not  always  suggest 
to  others  determinate  particular  ideas,  is  what  nobody 
will  deny  :  and  a  little  attention  will  discover,  that  it 
is  not  necessary,  even  in  the  strictest  reasonings,  tliat 
ugnificant  names,  vriiidt  stand  for  ideas,  should  every 
time  tbey  are  med  excite  in  the  understanding  the  ideas 
they  are  made  to  stand  for.   In  reading  and  discours- 
ing, names  are  for  the  most  part  used  as  letters  in  al- 
gebra ;  in  which,  though  a  particular  ijuantity  be  mark- 
ed by  each  letter,  yet  to  proceed  right,  it  is  not  re- 
quisite that  in  every  step  each  letter  suggest  to  our 
thoughts  that  particular  quantity  it  was  appointed  to 
stand  for."    The  «ame  thing  is  true  of  ideas,  whidi 
as  well  as  names  are  often  used  merely  as  signs  repre- 
fienUng  a  whole  class ;  and  on  that  account  they  may 
be  called  general,  though  every  idea  is  in  itself  strictly 
pavticnlar.    Thus,  "  An  idea,  which  considered  in 
Itself  is  particular,  becomes  general  by  being  made  to 
represent  or  stand  for  all  other  particular  ideas  of  the 
same  sort.    To  make  this  plain  by  an  example,  suppose 
a  geometrician  is  denumstrating  the  method  of  cutting 
a  Fine  in  two  equal  parts :  He  draws,  for  instance,  a 
.  black  line  of  an  inch  in  length :  this,  which  in  itself  is 
a  particular  line,  is  nevertheless,  with  regard  to  its  sig- 
nification, general ;  since,  as  it  is  there  used,  it  repre- 
sents all  particular  linra  whatsoever :  so  that  what  is 
demonstrated  of  it  is  demonstrated  of  sjl  lines,  or,  in 
-  othw  words,  of  a  line  in  general.   And  as  that  parti- 
volar  line  becomes  general  by  being  made  a  sign,  so 


the  name  line,  and  the  idea  of  a  Use  in'  the  imanoati(Mi,orAbiti«c 
either  of  which  taken  absolutely  is  particular,  by  being  tioB  and 
8ign»  are  made  general  likewise.  And  as  the  fonner 
owes  its  generality,  not  to  its  being  the  sign  of  an  ab- 
stract or  general  line,  but  of  all  particular  right  lines 
that  may  possibly  exist ;  so  the  latter,  the  name  and 
the  idea,  must  be  thought  to  derive  their  generality 
from  the  same  t»use,  namely,  the  various  particular 
lines  which  each  of  them  indifferently  denotes."  A- 
gain,  ^Vhe^  one  demonstrates  any  proposition  concern- 
ing triangles^  it  is  to  be  supposed  that  he  has  in  view 
to  demonstrate  an  universal  truth  ;  yet  the  particular 
triangle  which  he  considers  must  be  eitlwr  equilateral, 
isosceles,  or  acalenen }  ibr  a  ^ain  triangle,  which  is 
none  of  these,  can  neither  exist  uor  be  conceived.  But 
whether  it  he  of  this  or  that  sort  is  of  no  important, 
M  an>fr  of  tbem  may  equally  stand  tar  and  represent  all 
rectilineal  triangles,  and  on  that  account  be  denomi- 
nated universal. 

This  doctrine  respecting  names  dnd  ideas  being  used- 
merely  as  signs,  has  been  adopted  by  almoiit  every  sub- 
sequent philosopher ;  and  by  Principal  Campbell  it 
has  been  illustrated  with  perspicuity  and  acuteness 
every  way  worthy  of  the  author  of  the  Diiisertation  oa 
Miracles.  "  In  ronhrmatiim  of  this  doctrine  (says 
he  *},  it  may  be  observed,  that  we  really  think  by  •  PAiito**- 
«jgM,  as  well  as  speak  by  them.  All  the  truths  wbich^'^^ 
constitute  science,  which  give  exercise  to  reason,  and 
are  discovered  by  philosoidiy,  are  general  *,  all  our 
ideas,  in  the  strictest  seiise  of  the  word,  are  particular. 
All  the  paiticular  truths  about  which  we  are  conver- 
sant are  properly  historical,  and  compose  the  furniture 
of  memory.  Nor  do  I  include  under  the  term  histori- 
cal the  truths  which  belong  to  natural  history }  for  even 
these  too  are  general.  Now,  beyond  particular  troth 
or  historical  facta,  first  perceived  and  tlien  rememberedy 
we  should  never  be  able  to  proceed  one  single  step  in 
thinking  any  more  than  in  convening,  without  the  use 
of  sinis. 

*MVhen  it  is  affirmed  that  the  $Dbol«  is  etfual  to  all 
its  parts,  there  cannot  be  an  affirmation  which  is  mora 
perfectly  mtclliglble,  or  which  command  a  fuller  aa- 
sent.  If,  in  order  to  comprehend  this,  I  recnr  to 
ideas,  all  that  I  can  do  is  to  form  a  notion  ^f  some  in- 
dividual whole,  divided  into  a  certain  number  of  parts 
of  which  it  is  constituted  \  suppose  of  the  year,  divided 
into  tlie  four  seasons.  Now  all  that  I  can  be  said 
to  discern  here  is  the  relation  of  equality  between  this 
particular  whole  and  its  component  parts.  If  I  recur 
to  another  example,  I  only  perceive  another  particular 
truth.  The  same  holds  of  a  third  and  of  a  fourth. 
But  so  far  am  I,  after  the  perception  of  ten  thousand 
particular  similar  instances,  from  the  discovery  of  the 
universal  truth,  that  if  the  mind  had  not  the  power  t$ 
considering  things  as  signs,  or  particular  id«u  as  re- 
presenting an  infinity  of  others,  resembling  in  one  cir- 
cumstance tliough  totally  dissimihu:  in. every  other,  I 
could  not  so  much  as  conceive  the  meaning  of  an  uni-  ^^j^ 
versal  truth.  Hence  it  is  that  some  ideas,  to  adopt  the  riniq{k 
expression  of  Berkeley,  are  pai'ticular  in  their  nature,  tierfai '» 
but  general  in  their  representation:''  ^^""^ 

But  if  in  universal  propositions,  ideas  particular  in^^^^^tc 
themselves  be  used  only  as  the  sigos  of  others,  it  may  general 
be  demanded,  bow  we  can  know  any  jiroposition  to  be  tmihi;  be- 
true  of  all  the  ideas  whicli  are  rejiresentcd  by  tbe^^*^ 
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or  Abstrae-  sign  ?  For  example,  liaving  demonstintcd  tliat  tlie 
tton  and  three  angles  of  an  isoscck's  rectangular  triaogle  are 
^id«^   equal  to  two  rigbt  ones,  how  can  we  conclude  that 

'  tliis  afTcctioD  therefore  agrees  to  all  other  triangles 

which  have  neither  a  right  angle  nor  two  equal  sides  ? 
To  this  question  Btsliop  Berkeley  and  Pi  tncipal  Camp- 
l>eH  give  the  following  answer :  Though  the  idea  we 
have  in  view  whilst  we  make  the  demonstration  be  that 
of  an  isosceles  rectangular  triangle,  whose  Hides  are  of 
a  determinate  length,  w  may  yet  be  certain  that  the 
demonstration  extends  to  alt  other  rectilineal  triangles 
of  what  sort  or  bigness  soever ;  for  this  plain  reason, 
that  neither  the  equality  nor  detenninatc  lengtli  of  the 
sides^  nor  the  right  angle,'  are  at  all  concerned  in  the 
demonstration.  It  is  true,  the  idea  or  diagram  we 
have  in  view  includes  all  theF«c  particulars  }  but  then 
there  is  not  the  least  mention  made  of  them  in  the 
proof  of  the  proppsition.  It  is  not  said  the  three 
angles  are  equal  to  two  rigbt  angles,  because  one  of 
them  is  a  tigAt  angle,  or  because  the  sides  cemprfhend- 
ing  it  are  of  equal  length ;  which  sufliciently  shows 
that  the  right  angle  -might  have  been  oblique  and  the 
feides  unequal ;  and  for  all  that  the  demonstration  have 
held  good.  In  every  one  of  Euclid^s  theorems,  a  par- 
.  ticular  triangle,  and  a  particular  parallelogram,  and  a 
particolar  circle,  arc  employed  as  -signs  to  denote  all 
triangles,  all  parallclpgrams,  and  all  circles.  'When  a 
geometrician  makes  a  diagram  with  chalk  upon  a 
board,  and  from  it  demonstrates  the  property  of  a 
straight- lined  figure,  no  spectator  ever  imagines  that 
he  is  derrionfltrating  a  property  of  nothing  else  but  that 
individual  white Ti(rurc,  five  inches  long,  which  is  before 
him. — Every  one  is  satisfied  that  be  is  df.monstrattng 
a  property  of  all  of  that  order,  whether  more  or  less  ex- 
tensive, of  which  it  is  both  an  example  and  a  sign ; 
alt  the  order  being  understood  to  agree  with  it  in  cer- 
tain characters,  however  diflerent  in  other  respects. 
Nay,  what  is  more,  tlie  mind  with  the  utmost  facility 
extends  or  contracts  the  rept^cntative  power  of  the 
sign  as  the  particular  occasion  requires.  Thus  the 
same  equilateral  triangle  mil  with  equal  propriety 
ser\'c  for  the  demonstration,  not  only  of  a  property  of 
all  equilateral  triangles,  but  of  a  property  of  all  iso- 
sceles triangles,  or  even  of  a  property  of  all  triangles 
whatever.  Nay,  so  perfectly  is  this  matter  understood, 
that  if  the  dt'monKtralor  in  any  part  should  recur  to 
some  property  l)elonging  to  the  particular  figure  he 
hath  constructed,  but  not  essential  to  the  kind  mcm- 
tioned  in  the  proposition,  and  which  the  particular 
figure  is  solely  intended  to  represent,  every  intelligent 
observer  would  instantly  detect  the  fallacy  :  So  entire- 
ly for  alt  the  purposes  of  science  doth  a  particular  serve 
for  a  whole  species  or  genus.  Now,  why  one  vitibt* 
individual  should  in  our  reasonings  serve  without  the 
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smallest  inconvenience  as  a  sign  for  an  infinite  number,  Of  AUtrac- 
and  yet  one  conceivable  individual,  or  a  particular  idea 
of  imagination,  should  not  be  ailapted  to  answer  tlw 
same  end,  it  will,  we  imagine,  be  utterly  impossible  to , 

say  (K). 

It  must,  however,  be  confessed,  that  there  is  a  con- 
siderable difi'erence  in  kind,  between  U/nu used  as  signs 
and  the  ^emt-ai  terms  of  any  language.  Amongst  all 
the  individuals  of  a  species,  or  even  of  the  highest  ge- 
nus, there  is  still  a  natural  connexion,  as  they  agree 
in  the  specific  or  generic  character;  and  wlwn  the 
mind  makes  use  of  any  positive  idea  as  the  sign  of  the 
species  or  genus,  that  idea  appears  in  the  imagination 
as  an  exact  resemblance  of  some  one  individual.  But 
die  CMinexion  which  subsists  between  words  and  things^ 
or  even  between  words  and  ideas,  is  in  its  origin  ar- 
bitrary -J  and  yet  Its  effect  upon  the  mind  is  murh  tlw 
same  with  that  of  the  natural  connexion  between  ideas 
and  things.  For  having  often  -  had  occasion  to  observe 
patticutac  words  used  as  signs  of  particular  things,  and 
specific  terms  used  as  si^s  of  a  whole  species,  we  con- 
tract a  habit  of  as<iociating  die  sign  with  the  thing  tig- 
nified.  Insomuch  that  either  being  presented  to  tlic 
mind  necessarily  introdnces  or  occasions  the  appre- 
heusion  of  the  other.  Custom  in  this  instance  ope- 
rates precisely  in  the  same  manner  as  natural  resem- 
blance in  the  other }  so  that  certain  sounds,  and  the 
ideas  of  things  to  which  they  are  not  naturally  relat- 
ed, come  to  be  as  thoroughly  linkt;d  in  our  concep- 
tions as  the  ideas  of  things  and  things  themselver. 
Nsy,  so  completely  are  they  linked  together,  that  wo 
nften  use,  through  long  chains  of  reasoning,  certain 
sounds  or  words,  without  attending  at  all  to  the  lAvM 
or  notions  of  which  they  are  signs.  I  lielleve  (says 
the  author  of  A  Treatise  on  Human  Siature\  that  every 
one  who  examines  the  situation  of  bis  mind  in  reason- 
ing will  agree  with  me,  that  we  do  not  annex  distinct 
and  complete  ideas  to  every  term  we  make  use  of ; 
and  that  in  talking  of  government,  churchy  negotiation, 
contfuett,  we  seldom  spread  out  in  our  minds  all  the 
simple  ideas  of  which  the  compound  notions  signified 
by  these  terms  are  composed.  It  is,  however,  observ- 
able, that  notwithstanding  this  imperfection,  we  may 
avoid  talldng  nonsense  on  these  subjects,  and  may  per- 
ceive any  repugnance  among  the  ideas  as  well  as  if 
we  had  a  full  comprehension  of  tliem."  This  remark 
generally  holds  true  \  but  then  it  is  to  be  observed,  that 
all  the  words  used  as  signs,  and  which  yet  do  not  denote 
any  one  conceivable  determinate  idea,  must  be  capabid 
of  definition.  Thus,  in  matters  that  are  perfectly  &- 
miliar,  in  simple  narration,  or  in  moral  observations  oii 
the  occurrences  of  life,  a  man  of  common  understand- 
ing may  be  deceived  by  specious  fiilsehood,  but  is  hard- 
ly to  be  gulled  by  downright  nonsense  or  a  repug- 
4  £  2  nam  e 


^n)  Were  it  possible  to  frame  an  abstract  general  idea  of  a  triangle,  which  is  neither  equilateral,  isosceles,  nor 
sc^lenon,  even  that  idea  must  be  used  merely  as  a  sign  as  much  as  any  particular  triangle  whatever and  the 
i,ttestion  might  still  be  asked.  How  we  can  know  any  proposition  to  lie  true  of  all  the  triangles  represented  b^ 
the  sign  ?  For  example :  having  demonstrated  that  the  three  angles  of  an  ideal  triangle,  which  is  neither  eqiii^ 
lateral,  isosceles,  nor  ecalcnon,  are  equal  to  two  right  angles,  how  can  wc  conclude  that  this  affection  agrees 
to  triangles  which  arc  equilateral,  &c.  ?  To  this  question  it  is  not  easy  to  conceive  what  answer  could  be 
^vcn  other  than  that  of  Berkeley  and  Can^helli  in  the  case  of  using  particular  and  conceivable  triangles  as' 
signs. 

Digitized  by  Google 


588 


METAPHYSICS. 


Parti 


orAUbM-mnce  of  ideas.  Aloust  all  Uw  MsaiUe  a^licatioM 
twHi  Bud  of  the  tenus  (in  other  «ord«t  all  the  acqnired  rdatiow 
geneml  gf  the  aiBms)  have  heooow  eustoaianr  to  him.  Hie  con- 


,  .  sequence  is,  that  an  tmosual  ^plication  «f  any  of  them 

'       in  instantly  detected :  this  detection  breeds  doubt,  and 
thid  doubt  occasions  an  immediate  recourse  to  d^nitions 
which,  proceeding  through  species  and  genera,  resolves 
complex  terms  into  others  less  complex,  till  it  ends  at 
last  in  simple  ideas  and  relations,  which  can  neither  be 
91      defined  nor  misuodenitood  (o).    See  Locic. 
it  ii  not        Tbu9  then  we  see,  that  though  there  are  no  ideas, 
bat  ^e"^  properly  speaking,  general  and  abstract,  a  man  may, 
power  at         t^f^^  and  particular  ideas,  used  as  s^m,  arrive  at 
the  Hga    the  knowledge  of  general  truth.  In  neither  case  is  it  the 
that  U  re-  tHatter,  if  we  may  be  allowed  tlie  expression,  but  Ura 
{?[^^^  power  of  the  sini  that  Is  regarded  by  the  miod.  We 
find,  that  eten  in  deawnstraUTe  reasonings,  signs  the 
most  arbitrary,  or  mere  ^mbols,  may  be  used  with  as 
little  danger  of  error  as  idea^  or  natural  sigiis.  The 
operations  both  of  the  algebraist  and  arithmetician  are 
strictly  of  the  nature  of  demonstration.    The  one  em- 
ploys as  s^ns  the  letters  of  the  alphabet,  the  other  cer- 
tain ntunerical  characters*    In  neither  of  these  arli  is 
it  necessary  to  form  ideas  of  the  quantities  and  sums 
ngnificd}  in  some  instances  it  is  even  impossible  without 
resolving  the  quantity  or  sum  into  parts,  in  a  nunner 
analogous  to  definition }  and  then  the  mind  com^bends 
not  the  whole  quantity  or  number  at  once,  but  the  se- 
veral parts  of  which  it  is  composed,  which  it  connects 
(f)  liy  the  relation  of  junction  or  additioik   Yet  with- 
out this  resolation,  the  equations  and  calculatiwis  car- 
ried 00  by  means  of  the  letters  and  figures  significant 
of  the  whole  quantity  or  the  whole  sum,  are  not  the 
less  accurate  or  convincing.   And  so  much  for  ahftrac- 
tion,  ^eneralissatiofty  and  thif  power  of  t(gMf  Whether 
natural  or  artificial. 

Chap.  V.  Of  tie  Amocxatxon  0/  Ideas. 

A  cmtW  £v£RT  man  whilst  awake  is  conscious  of  a  conti- 
tiaia  of  nucd  train  of  thought  spootaneoosly  arising  in  his 

thnq^t  in  mind  and  passing  thnn^  it }  nor  could  a  single  now 

the  mind.  ^  instant  be  ^tdied  Upon  in  which  some  idea  is  not 
]wesent  in  his  memory  w  imaginatimi.  No  one  idea, 
iiowever,  unless  detained  b^  a  voluntary  exertiwi  of 
the  mind,  or  unless  productive  «f  intense  pleaMie  or 
pain,  remains  long  in  the  imagination }  bat  each  has- 
tens off  the  stage  to  make  way  for  another,  wliich 
takes  its  turn  and  is  succeeded  by  a  third,  &c.  We 
are  not  to  imagine  that  this  train  of  thought  is  alto- 
gether fortuitous  and  incoherent.    "  It  is  evident 

*£Mfyr.  (says  Mr  Hume*),  that  there  is  a  principle  of  con- 
nexion between  different  thouf^ts  or  ii^as  of  the 
nind }  and  that,  in  their  ajtpearance  to  the  memory 
•r  imagiuatiooi  they  introduce  eadi  etha  with  a  cer- 


tain degree  of  method  and  legukrity.  la  ttnr  men  Asionatioi 
serious  thinking  or  discourse  this  is  so  observablr,  that  rfM— 
aoT  particular  thoi^ht  which  faieaks  In  Vfoa  the  re-  ' 
gular  track  or  chain  of  ideas  is  immediate;ly  remarked 
and  rejected.  Even  in  our  wildest  and  most  wandering 
reveries,  nay,  in  our  very  dreams,  we  shall  find,  if  we 
reflect,  that  tbe  imagination  ran  not  altogether  at  ad- 
ventures, but  that  there  was  still  a  connexion  upheld 
among  the  different  ideas  which  succeeded  each  other 
Were  the  loosest  and  ireest  conversation  to  be  tran- 
scribed, there  would  immediately  be  observed  feonie- 
thing  which  connected  it  in  all  its  transitions :  Or, 
where,  this  is  wanting,  the  person  who  broke  the  thread 
of  discourse,  mi|^  still  inform  yon,  that  there  had  secret- 
ly revolved  in  his  mind  a  succession  of  tbewdits,  ^ch 
had  gradually  led  him  from  the  subject  of  convasa- 
tion.  Among  di&rent  languages,  even  where  we 
cannot  suspect  the  least  connexion  or  commonicattoo, 
it  is  found,  that  words  expressive  of  ideas  tbe  roost  com- 
pounded, do  yet  nearly  correspond  to  each  other  *,  a 
certain  proof  that  the  simple  ideas  comprehended  in 
the  compound  ones,  were  bound  together  by  smnc  nui- 
versal  princi^,  whidi  had  an  equal  inftueoce  on  all 
mankind." 

That  these  observations  are  well  founded,  enrjPajui^ 
man  may  be  satisfied  by  looking  attentively  into  huoTuMcia* 
own  thoughts  }  bnt  when  the  author  reduces  the  prin^^i"!^ 
ci)4es  of  this  association  of  ideas  to  tAree,  viz.  rwm- 
hkuice,  eont^m'tjf  in  time  and  place^  and  cauee  or  effect, 
he  ctntainly  contracts  them  witUn  too  nairow  a  con- 
pan,  lliat  these  prinmpln  often  serve  to  connect 
ideas,  will  not  indeed  be  iknied.  A  picture  leads  our 
thoughts  to  the  miglnal :  tbe  mention  of  one  apart- 
ment in  a  building  introduces  an  inquiry  or  discourse 
concerning  the  others  :  and  if  we  think  of  a  wound, 
we  can  hardly  forbear  reflecting  on  the  pain  which  fol- 
lows it.  But  surely  ideas  sometimes  succeed  each 
other  without  resemb/ance,  without  amtigm'ty  in  time 
or  in  place,  and  without  being  connected  by  the  rela- 
tion of  a  caUM  to  its  effect.,'  Besides  all  this,  there  are 
other  associations  thu  of  ideas.  Ideas  are  associated 
with  passions  and  emotions,  and  passions  and  emotions 
are  assoraated  together.  A  particular  idea  is  associ- 
ated with  a  proper  name,  and  oftni  with  the  general 
name  of  the  species.  Genetnt  conceptions,  such  as  those 
which  Mr  Locke  calb  mixed  modes  (see  Mode),  are 
associated  with  signs  both  audible  and  visible,  and  signs 
are  associated  with  each,  other.  Surely  virtue,  as  it  c<mi- 
sists  in  action  and  intention,  does  not  resemble  the  sound 
virtue,  is  not  co^tgvoiu  to  it  in  time  or  in  place,  and 
is  neither  its  cause  nor  its  effect  s  nor  is  it  conceivable, 
that  the  arbitrary  signs  of  different  things  shonid  have 
any  natural  relation  to  one  anothw. 

Bat  were  the  raumeratitHi  con^te,  the  bare  men- 
tion of  these  principles  does  not  account  for  the  phe- 
nomena: 


(0)  Tor  a  brther  view  of  this  subject,  see  some  excellent  observations  on  the  common  doctrine  concern- 
ing abstraction  by  Froiessor  Di^d  Stewart  of  Edinburgh.   Elements  ^  the  Ptuhsaphf  of  the  Humagt 

(p)  No  man,  we  think,  will  pfetend  that  he  can  ^lerceive  at  one  view  a  million  of  individual  men,  or 
that  he  can  imagine  or  conceive  at  once  a  million  of  ideal  men  :  yet  be  may  divide  tbe  million  into  parts, 
which,  in  the  One  case  may  be  easily  viewed,  and  in  the  odier  may  be  easily  concei>'ed,  in  succession.  Thus, 
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MMwtiM  naQMBB :  For,  grtntuig  Uie  fiict,  it  may  still  be  uke^i 
^        .  *  picture  iMd  our  tlioaglitfl  to  the  original ; 

"  *  or  the  mentjOB  ef  one  apartment  in  a  building  intioduce 
an  inquiry  concerning  the  otfaen  f  To  these  questions 
our  author  has  given  no  answer ;  nor  are  we  acquainted 
with  any  writer  who  can  be  said  to  have  attempted  it, 
except  Or  Hartley  and  bb  iDgcnious  editor.  There 
majr  be  some  of  our  readers  whom  the  names  of  these 
men  w31  prejudice  against  their  theory :  but,  doubtless, 
the  greater  part  are  willing  to  adopt  truth,  or  to  esa* 
mine  an  ingenious  speculation,  from  whatever  quarter  it 
cones.  To  such  as  feel  themselves  otherwise  duposed, 
we  beg  leave  to  say,  that  if  Khvy  allow  the  name  of 
Pfiettky  to  du^ust  them  at  wfaat  fellows,  they  will 
furnish  him  with  anew  proof  of  the  truth  of  ^  doctrine 
which  they  reject. 

That  iaeas  should  be  associated  toother,  seems  to 
be  inevitable  from  the  manner  in  which  the  mind  ac- 
quires them.  All  our  ideas,  properly  speaking,  are 
of  sensible  objects,  and  by  far  the  greater  part  of  them 
of  vuMe  objects.  Bat  every  sensible  object  conveys 
at  once  various  sensations  and  perceptions  to  the  mind, 
which  appear  not  only  united  in  iact,  but  inseparable 
in  imagination.  Thua,  when  a  man  locki  at  any  par- 
ticidar  object,  a  tree  for  instance,  he  perceives  the 
tnuik,  braM^tjhaveSf  trsg,  skt^,  sod  colour,  &c.  of 
1]w  M^iole  at  OMce:  he  does  not  first  perceive  the  fig"** 
ef  the  farank,  then  its  Jitsr,  dien  its  ce&wr,  tlwn  the 
krofKhet,  &e.  all  in  succession :  but  a  perception  of  the 
vthole  is  conveyed  to  the  mind  by  one  simultaneous 
impression,  ((i).  We  have  already  seen,  that  the 
senses,  in  fact,  convey  nothing  to  the  mind  but  their 
respective  sensations }  and  that  the  perception  of  the 
exteraal  oli^ect  instantly  follows  the  sensation.  AVe 
have  likewise  seen,  that  sensation  is  occasioned  by 
oome  impression,  concussioD,  or  vibration,  j^veo  to 
the  nerves  and  brain,  and  by  them  coramomcalcd  to 
Ae  mind  or  percipient  being.  We  have  likewise  seen, 
that  memory  depends  as  mndt  upon  the  bmin  as  ori- 
ginal Bensation,  and  is  alwn^  attended  or  occasioned 
by  similar  concnarions  oc  vilwatietts,  &c.  Iliese  are 
fiiets  proved  by  universal  experience,  and  which,  we 
believe,  no  thinking  man  has  ever  called  in  question. 
It  follows,  therefore,  that  every  actual  seosation  must 
ieave  some  e&ct  in  the  brain,  either  an  actual  iniut, 
whidi  seems  to  be  impoasible,  or  a  tendency  to  vibrate 
or  be  agitated  in  the  same  way  as  when  the  original 
impressifm  was  made.  This  being  the  case,  it  is  ns- 
tunl  to  condnde,  that  when  any  part  of  the  (v^nal 
yeieqitioa  is  revived  in  the  neaiory,  the  wfade  per- 
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ceptioD  sbo^  he  revived  at  once,  M  as  that  we  cannot  AuodKtioii 


have  an  idea  of  the  truok.<rf  a  tree  without  perceiving  of  Uch. 
the  ideas  of  the  branchee  associated  with  it;  'ITiis  is  »  ' 
indeed  not  merely  natural,  but  the  contrary  seems  to 
be  iropoaaible ;  for  as  the  original  agitation  or  vibra- 
tion was  occasioned  by  the  whole  tree,  it  is  evident, 
that  whatever  effect  or  tendency  that  agitation  os 
vibfvtion  left  behind  it,  must  be  lieft  by  the  whole  vi* 
bration,  and  therefore  be  equally  related  to  the  whole 
tree. 

But  no  object  stands  single  in  nature.  Whra  we 
view  a  tree,  or  any  thing  else,  we  always  notice,  how- 
ever traosientlyt  the  field  where  it  grows  and  the  o^ 
jects  aronnd  it.  These  two  leave  efilMts  ip  the  brain 
at  the  same  time  that  the  tree  does  so ;  and  thnefwe 
make  their  appearance  with  it  in  the  memory  or  ima- 
^nation :  but  if  the  tree  was  the  object  to  which  we 
principally  attended  during  the  actual  sensation,  the 
idea  of  it  will  be  much  more  vivid  than  the  idea  of  its 
adjuncts,  and  remain  much  longer  in  the  inuginatioa 
or  memory ;  becMise  the  original  aeneati^  by  which  it 
was  perceived,  was  struck  much  deeper  than  the  sen- 
sation by  wUch  its  adjuncts  were  perceived.  All 
this  must  be  inteUigiUe  to  every  one  iriio  attends  to 
what  we  have  already  said  of  sensation,  perception,  and 
nenMry. 

Thus  we  see  why  a  ^etnre  leads  our  thoi^ts  to 
the  original,  and  why  the  mention  ctf  one  apaxtinnit 
in  a  bailding  introduces  an  inquiry  concerning  the 
others.  It  is  not  merely  because  the  jncture  resemblet 
the  original,  and  because  the  apartments  of  a  building, 
are  contiguou*.  Between  a  plain  surfoce,  variously  cn- 
loured  and  shaded,  and  the  contour  of  the  hnman- 
face,  there  is  certainly  very  Utile  real  reseroUance,  as 
any  man  may  be  convinced  who  places  bis  eye  with- 
in six  inches  of  a  ^;ood  picture.  But  the  painter,  hav-  . 
ug  by  bis  skill  u  perspective,  contrived  to  lay  his 
coleurs  on  the  plun  canvu  m  audi  a  manner  as  that 
they  reflect  the  same  rays  of  light  with  the  a%;inal,. 
provided  the  spectator  stand  at  the  proper  distance  v 
these  rays  proceeding  frwn  the  picture  fidl  apon  the  eye 
in  tbe  same  direction,  and  theiefore  ^ve  to  the  nerves 
and  brain  tbe  verv  same  impulse  which  was  ffiven  by 
the  original.  When  one  apartnmt  of  a  bnUding  is 
mentioned,  we  inquire  oonceming  the  others  from  the 
very  same  cause  Uiat^  when  we  think  of  tbe  trnnk  of 
a  tree  wbicJi  we  have  seen,  we  cannot  avoid  thinking 
likewise  of  its  branches. 

But  the  principle  vS  association  takes  place  among  Atcodatiui 
things  not  nataralhr  conneete^  as  the  apartments  ofsiv«*Bww> 

.iiifC  to  the 
"wordioT 

— ^   lsiiC>H«; 


(4)  This  is  certainly  the  case  with  adults,  but  it  may  be  doubted  whether  it  be  so  with  very  young  chil- 
dren. It  has  been  shown  already,  that  the  sensation  communicated  by  the  eye  from  any  viuble  object,  has- 
not  Uie  least  resembluce  to  that  object )  and  that  in  looking  at  a  tree  or  any  thing  else,  a  foll-^rown  man 
pays  not  the  least  attention  to  the  a[^arance  which  the  tree  rei^ly  makes  to  his  eyej  nay,  that  he  is  not  evev 
conscions  of  that  appearance  farther  than  as  it  consists  in  ctdour.  It  is  by  the  sense  of  touch  only  that  w;e 
acquire  ideas  of  figure,  even  of  plain  figure }  and  we  imt^ne  that  we  perceive  them  by  the  eye  only  be'- 
cause  different  ^ires,  as  distingnishahle  by  tcmch,  are  so  elosdy  associated  with  their  conesponding  vi- 
siUe  soisations,  tut  long  before  we  are  capable  of  inquiry,  these  two  thin^  ace  inseparable  in  the  imagi- 
nation. It  is  otherwise  with  children,  who,  when  they  first  be^  to  dtstingutsh  objeets  by  the  sense  of  signt, 
a^ar  to  do  it,  with  great  deliberation,  as  if  they  first  felt  the  proper  sensation  «  Uriit  and  colour  so  so 
modified,  and  afierwaras  acquired,  by  something  like  a  mental  infinvnce,  a  notion  of  the  fi^gnre  at  wfaick  they 
«« looking.  \ 
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AKMM-imtitNi  a  building  and  a  substance  and  its  attributes  and  ad* 
•fldeu.  juncts.  It  is  association  which  is  the  original  source 
'  of  all  the  general  or  complex  CMiceptiuns  wluch  we 
have,  and  which  even  gives  meaning  to  the  w<nds  of 
every  language.  Between  sounds  considered  in  them* 
sqIvcs,  and  things,  or  the  ideas  of  things,  every  one 
knows  that  there  is  no  natural  connection ;  yet  the 
idea  of  every  known  object  is  in  the  mind  of  every 
man  so  strictly  associated  with  the  name  that  it  bears 
in  its  native  tongue,  that  the  presence  of  the  one 
always  suf^sts  the  other.  It  cannot  indeed  be  other- 
wise, if  we  attend  to  tliu  mannet  in  which  a  child 
leams  to  affix  a  meaning  to  the  words  which  he  hears. 
—A  child  knows  his  mother  and  nurse,  and  indeed  al- 
moat  erery  visible  object  in  the  family,  long  betbre  be 
acqoires  the  power  of  articulation^  The  impressions 
made  by  these  objects,  and  repeated  daily  and  hourly 
on  his  brain,  everv  one  of  which  excites  a  sensation, 
must  soop  become  so  deep  as  not  to  be  easily  eflaccd. 
Numbers  of  them  too  are  associated  together,  so  that 
the  presence  of  one  introduces  the  other.  It  has  been 
already  observed,  that  ideas  of  sight  arc  the  most  vi- 
vid and  the  most  lasting;  hot  the  child  hearing  the 
same  sound  often  repeated,  even  that  sound  comes  in 
time  to  leave  in  his  memory  a  permanent  idea.  He 
then  hears  the  sound  nurse,  for  instance,  uttered  at  the 
time  when  he  is  looking  earnestly  at  the  persoo  of  the 
norse,  with  wbom  be  is  well  acquainted,  and  to  whom 
he  is  strongly  attached ;  and  having  die  two  ideas  re- 
peatedly excited  together,  they  soon  become  so  as- 
-  sociated,  that  the  one  necessarily  excites  the  other : 
the  word  jturse  calls  into  view  the  tdca  of  the  woman 
treasured  up  in  his  imagination. 

But  we  need  not  have  recenrse  to  children  for  the 
proof  of  our  assertion.  It  is  obvious  that  the  name  of 
every  simple  and  uncompoundcd  idea  can  be  significant 
only  by  association.  Of  a  complex  conception  the 
name  may  be  -made  intelli^ble  by  a  definition ;  but 
simple  ideas -cannot  be  defined,  and  between  ideas  and 
•oHnds. there  is  no  natorml  connexion,  so  as  that  the 
ope  previmu  to  association  should  suggest  the  other. 
Even  of  complex  conceptuns  and  mixed  modes,  the 
meaning  of  the  names  is  generally  acquired  by  -as- 
sociation ;  for  though  it  is  certainly  true,  that  all  such 
names  arc  capable  of  definition;  they  are  yet  used  with 
sufficient  propriety  by  thousands  who  know  not  what 
a  definition  is.  Were  a  plain  unlettered  man  asked  to 
define  virtue,  it  is  nnt  probalde  that  he  could  do  it  so 
•  as  to  make  himself-nnd^rstoud yet  having  ideas  of 
the  practice  of  fitsticeytkarity/foriiWdey  &c.  strictly 
associated  in  his  miod  with  the  wwd  vtrtue^  he  may 
kuow  the  general  meaning  of  that  word  as  well  as  the 
most  acute  grammarian  or  the  most  profound  philoso- 
.  pher. 

An  a/m$  is  a  donation  .to  a  poor,  matt ;  but  a  child 
'  who  never  heard  of  .this  definition,  knows  perfectly 
what  an  oAiu  is,  firora  having  often  seen  bis  parents 
^Ive  money  to  a  be^r,.and  call.what  they  were,  do- 
ing by  the  name  ahts.  The  sound  of  the  word,  after 
haring  seen  the  first  alms  given,  will  excite  in  hi^mind 
an  idea  of  the  individual  object  who  received  it,  and  of 
the  action  of  him  by  whom  it  was  givenj,but  after 
having  seen  several  poor  men  relieved,  he,  comes  .to 
a^)sqciate  vfith  the  word  alms  any  U^ing  given  to,  apy 
person  who  needs  it  or  appears  to  be  in  want. 
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80  completely  does  this  association  take  place  he*  Auneiatu 
tweeir  ideas  or  dusters  of  ideas,  and  the  woirdi  by  oTidriM 
which  they  are  expressed,  that  even  men  of  letters  hear '  *  " 
and  understand  perfectly  many  words  without  review- 
ing in  their  hiinds  all  tbe  ideas  and  relations  of  which 
they  are  the  signs.  It  has  been  already  observed,  tbat 
in  talking  of  government,  cktijxh,  negotiation,  congest, 
we  seldom  spread  out  in  our  minds  all  tbe  simple  ideas 
of  which  the  compound  notions  signified  by  th^se  terms 
are  composed  j  and  we  now  add,  that  the  terms  may 
be  used  with  sufficient  propriety,  and  be  perfectly  un* 
derstood  by  those  who  never  attempted  to  analyze  the 
notions  of  which  they  are  significant  into  their  pri- 
mary and  constituent  parts*  £veTyman  has  readmmi-. 
herless  details  of  tbe  transactioDS  of  one  court  with 
another:  he  baa  heard  such  tnuwactions  tmtversally 
called  by  tbe  term  fiegotwtton.  The  term  and  the 
transactions  signified  by  it  are  so  closely  associated  in 
his  mind,  tbat  they  are  in  a  manner-inseparable:  and 
by  this  association  he  knmvs  the  meaning  of  the  term 
better  than  he  could  have  done  by  the  most  compk'te 
definition  which,  perhaps,  be  would  find  it  dimcult 
to  give,  or  even  to  comprehend. 

We  have  said,  tbat  the  meaning  of  ahc  word  iir/wand  is  tbe 
is  acquired  by  association,  -Ir^liaving  mftun  .heard,  that '""'f^ 
sound  applied  to  certain  actions  j  but  it- is •  extremely ^JJ^^f^ 
probable,  that  tbe  very  notion      virtue,  single  anatob 
uncompounded  as  it  appears  to  be,  is  acquired  in  tbe 
very  same  manner.   The  Jirst  mdiments  of  tbe  notions 
of  right  and  wrong  and  owgation  seem  to  be  acquired  by 
a  child  when  he  finds  himself  checked  and  controolrd 
by  superior  power.    At  first  he  feels  nothing  but  mere 

force,  and  consequently  has  110  notion  of  any  kind  of 
restraint  but  that  of  necessity.  He  finds  he  cannot 
have  his  will,  and  therefwe  he  submits.  Afterwards  he 
attends  to  -many  circumstances  which  distinguish  tbe 
commands  of  a  fitker,  or«f  a  nmiter^  from  those  of  any 
other  petwn.  Notions  of  reference,  love,  esteem,  and' 
dependence,  are  connected  :with  the  idea  of  him  who 
gives  those  commands-;  ^and  by  degrees,  the  child  ex- 
periences the  peculiar  mtoantages  of  filial  snbjeotion. 
He  sees  also  that  tA\  his  companions,  who  are  noticed 
and  admired  by  .otlmv,  obey  their  parents;  and  that 
tliosc  who  are  of 'a  refractory  disposition  are  universal- 
ly disliked.  These  and  other  circumstances  new  begin  to 
alter  and  modify  the  notion  of  mere  necessity,  till  by  di.-- 
grees  he  considers  the  commands  of  a  parent  as  some- 
thing that  mmt  not  be  resisted  or  disputed,  even  though 
he  has  a  power  of  doing  it;  and  all  these  ideas  ooa- 
tosdng,  form  the  notions  of  mora/  right  ^L^aA  moral  ob- 
ligaiion,  which  are  eaisily  transferred  from  tbe  com- 

.  niands  of  a  parent  to  those  of  a  magistrate,  of  God, 
and  of  conscience.    This  opinion  of  the  gradual  foi^ 

.  matioB  of'  the  ideas  of  moral  right  and  wrong,  from 
ft  great  variety  of  elements  associated  t<^tlicr,  pei^ 

.  fectl^  accounts  for  that  prodigious  diversity  is  the 
sentiments  of  mankind  respecting  the  objects  of  moral 

.  obligation  j.  nor  do  we  see  that  any  other  hypothesis 
can  account  for  the  facts.  If  the  notion  of  moral  ob- 
ligation ..were  a  simple  uncompounded  idea,  arising 
fi-cim  the  view  of  certain  actions  or  sentiments ;  or  were 
it  acquired,  as  it  certainly  might  be,  by  a  chain  of 
reasoning  from  the  nature  of  God  and  the  nature  of 
roan ;  why  should  it  not  in  the  one  case  be  as  invaria- 
ble as  tbe  perception  of  colours  or  sounds,  and  in  the 

Gi  other 
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UwdatiDB         u  our  jodgmento  of  matbemsticsl  or  phjucal 
«i  idea*,  trntla  ?  But  tlioii^  the  ahm^  ud  colour  of  a  flower 
"      ffVK  the  mnte  to  every  humui  eye  }  tboagfa  every 
niao  of  common  understanding  knowA,  Uiat  if  a  bilUanl 
ball  be  struck      another,  it  will  move  from  its  f^ace 
wilh  a  velocity  {voportloned  to  the  force  of  the  impolse  j 
and  though  all  mankind  who  have  but  dipt  into  tnathe- 
matif»,  perceive  tbat  mny  two  sides  of  a  triangle  must 
be  greater  than  the  third  side ;  yet  one  man  practises 
u  a  moral  duty  what  another  looks  upon  with  abhor- 
rence, aod  reflects  on  with  remorse.    Notv  a  thing  that 
varies  with  education  and  instruction,  as  moral  senti- 
nents  are  known  to  do,  certainly  has  the  appearance 
of  beitt^  ^erated  by  a  series  of  difierent  impressions 
and  associations  in  some  snch.niMiner  M  ve  have  en- 
deavoured to  desoribe.   Let  not  any  man  imagine  that 
this  account  of  the  origin  of  ronal  sentiments  endangers 
the  cause  of  virtue,  for  whether  those  sentiments  be 
instinctive  or  acquired,  their -operation  is  the  verv  same, 
and  in  either  case  their  rectitude  must  of^en  be  tried 
by  the  test  of  reason,  so  that  the  interests  of  viiiue  are 
equally  safe  on  this  as  on  any  oUier  scheme.  See 
lioitML  Philonaphy. 
[t  o«^ht,        "^'^^  princi^e  of  usoclation  has  so  great  an  in- 
Jiercfore.   fluence  over  all  our  actions,  passions,  reasonings,  and 
tlxere  is  not  perhaps  any  one  thing 
In^^efa-  deserves  more  to  be  looked  after  in  the  educa- 

eailteof  tiea  of  youUi.  Some  of  our  ideas— such  as  those  of 
pMih.  *  substance  and  its  attributes,  a  genus  and  th^  species 
GMituned  under  it,  a  species  and  its  several  individuals, 
have  a  real  oonnexion  with  each  other  in  nature. 
^Iiese  it  is  'the  office  of  our  reason  to  trace  out  and 
to  hold  together  in  that  union  and  order  in  which  na- 
ture prraents  them  to  the  view  of  the  mind  j  for  such 
associations  constitute  perhaps  the  greatest  part  of  ne- 
cessary and  of  useful  truths.  But  there  are  others 
farmed  by  custom  and  caprice,  which  are  too  often 
the  sources  of  errors  snpentition,  vice,  and  misery— 
of  errors  the  more  dangerous,  ibvA  of  vice  the  more 
deplorable^  that  if  the  Msoclations  have  been, long 
formed  without  an  attempt  to  dissolve  tlum,  they  ge- 
(temlly  become  at  last  too  strong  to  be  broken  W  the 
Bioet  vigorous  effort  of  the  best-disposed  mind.  Thus, 
»  Lodfcc**  *  ibSish  maid  •  amuse  or  rather  frighten  children 
V^S^  and  with  stories  of  ghosts  appearing  in  the  dark,  let  her 
liit  CmdHCt  repeat  these  fictions  till  they  have  made  a  deep  im- 
"{^^^^  pression  on  the  young  minds,  and  the  notion  of  ghosts 
will  in  time  become  so  closely  associated  with  the 
idea  of  darkness,  tbat  tlie  one  shall  always  introduce 
the  other  V  and  it  may  not  be  in  the  power  of  the 
children,  after  they  have  become  men,  and  are  con- 
vinced in  their  judgments  of  the  fals^ood  and  ab- 
surdity of  the  talcs  which  originally  frij^tened  them, 
to  separate  entirely  the  notion  o\  ghosts  from  the 
idea  of  darkness,  or  with  perfect  ease  to  remain  alone 
in  a  dark  room,  Agun,  Let  the  idea  of  tnfalUbiUty  be 
annexed  to  any  person  or  society,  and  let  these  two 
inseparably  united  constantly  possess  the  mind }  and 
then  one  body  in  ten  thousand  places  at  once  shall,  un- 
examined, be  swallowed  for  an  incontrovertible  fact, 
whenever  that  infallible  person  or  society  dictates  or 
demands  assent  without  inquiry. 

_^  Some  such  wrong  and  unnatural  combinations  of 
ideas  will  be  found  to  establish  the  irreconcilable  op> 
position  that  ve  find  between  different  secU  in  philo- 
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sopby  and  religioD  }  for  we  cannot  imagine  every  in-  Anoetation 
dividual  of  any  sect  to  impose  wilfully  oo  himself,  and  ofMw 
knowin^y  to  reject  truth  offered  by  plain  reason.      *  '"' 
That  which  leads  med  of  sincerity  and  good  sense 

blindfold,  -will  be  found,  when  inquired  into,  to  be 
some  early  and  wrong  association.  Ideas  independent 
and  of  no  alliance  to  one  another,  are  by  education, 
custom,  and  the  constant  din  of  their  party,  so  linked 
together  in  their  minds,  that  they  can  no  more  hv. 
separated  from  each  other  than  if  they  were  but  one 
idea  :  and  they  operate  upon  the  judgment  as  if  they  . 
really  were  but  one.  This  gives  sense  to  jargon,  the 
force  of  demonstration  to  absurdities,  and  consistency 
to  nonsense :  it  is  the  foundation  of  the  greatest  and 
most  dangerous  errors  in-  the  world }  for  as  far  as  it  ob- 
tains, it  lunders  men  from_  seeing  and  examininj^. 

Before  we  dimiss  the  subject  of  association,  it  may 
be  proper  to  inquire,  how  far  it  is  agreeable  to  the  ac- 
count which  we  have  given  of  the  manner  in  viiiich 
external  objects  are  perceived  by  means  of  the  senses, 
and  the  ideas  of  such  objects  retained  in  the  memory.  . 
—It  has  been  proved,  we  think,  by  arguments  un- t),,  p^^i- 
answerable,  •tint  by  the  organs  of  sense  nothing  is  pic  of  auo- 
convcyed  immediately  to  the  mind  but  sensations  cutiaii  t^- 
which  can  -have  no  resemblance  to  external  objects,  and 
that'  the  perception  of  an  object  may  he  resolved  into  of  u^mI 
a  process  of  reasoning  from  effects  to  causes.— But  objects ; 
cbUdren,  it  will  be  said,  do  not  reason  from  effects 
to  causes,  and  yet  they  soon  acquire  die  fiwulty  of 
perceiving  and  distinguishing  the  objects  with  which 
they  are  surrounded.  This  is  an  undoubted  truth ; 
and  it  can  be  accounted  for  only  by  the  principle  of 
association.  A  child  has  as  much  tbe  use  oi  bis  senses 
as  a  full-grown  man.  By  bis  eye  he  has  the  sensa-^ 
tion  of  colour }  by  his  nose,  that  of  smell ;  by  his 
ear  he  has  the  sensation  of  sound  \  and  by  his  hand  he 
-  feels  heat  aod  cold,  resistance  and  bounded  resistance. 
Every  object  which  is  presented  to  him,  impresses  his 
mind  with  various  sensations :  and  these  sensatiais 
combined  together  are  probably  all  that  he  perceives 
for  some  years  j  for  there  is  no  reason  to  imagine  that 
a  boy  of  one  or  two  years  old  has  tbe  slightest  notion 
of  what  we  mean  by  solidity,  hardness,  softness,  or 
indeed  of  that  which  is  termed  substance.  Yet  -mhiBK 
two  or  more  objects  are  present,  he  may  easily  distin- 
guish the  one  from  the  other,  because  the  sensations  , 
excited  by  the  one  must  differ  from  those  excited  by 
the  other,  as  much  as  the  real  qualities  of  the  one 
are  different  from  the  real  qualities  of  the  other ;  and 
by  distinguishing  between  his  own  sensations,  he  in 
effect  distinguishes  between  the  objects  which  produce 
these  sensations.  His  sensations  too  being  6reqiMntly 
excited,  leave  behind  them  ideas  in  his  memory  or 
imagination }  and  those  ideas,  from  having  been  ii% 
printed  togedier  and  never  separated,  become  in  time 
so  closely  associated,  that  whenever  one  of  them  is 
called  into  view,  the  others  necessarily  make  their  ajH 
pearance  widi  it.  Thus  a  child  has  a  set-  of-  combined 
sensations  excited  in  Iiis  mind  by  the  presence  of  hut 
nurse  J  he  has  a  different  cluster  excited,  suppose  by 
the  presence  of  his  mother.  These  are  often  repeated 
and  leave  deep  traces  behind  them  *,  so  that  when  the 
mbther  or  the  nurse  makes  lier  appearance,  she  is  inir 
mediately  recognised  as  a  known  object }  or,  to  speak 
more  corxectly,  the  child  feds  the  very  same  senaa.- 

Gtionsi 
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Awflftoifflitt'**"*  wlach  he  hu  fdt  brf«r»,  from  wUdi  be  hu  expe- 
^  oTMbm.^  rienccd  pleaauier  and  of  irbit^  he  hu  the  ideu  tre»>' 
'  '  •  '  ~^  8vre(l  np  in  bis  racinory  or  imt^Dstioa.  A  stniDgor, 
on  the  flAher  hand,  most  afiect  him  with  a  wt  of  new 
aenutioBS,  and  of  course  will  be  dktingniabed  from  a 
known  object  as  accurately  ss  if  the  diild  were  pos- 
WBsed'of  the  notions  of  sdidity,  sabstance,  qualitiea, 
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and  lecms 
to  distin- 
guiih  me- 
mocy  frcm 


and  distance.  A  man  bom  blind,  who  knew  not  diat 
such  things  as  fire  and  snow  had  never  existed,  would 
yet  dbtingnish  tbe  one  from  the  othw  the  mement 
that  he  shmild  be  brougfat  within  tbeir  inHuence.  H» 
«onld  not  mdeed  apply  their  names  pnperiy,  nor  tay 
vrfnch  ia  tbe  fire  and  which  is  the  snow,  nor  would  he 
at  fitat  have  any  notion  of  either  of  them  as  a  real,  €X- 
tenal  and  distant  cbject)  hot  he  would  certainly  di- 
otingnish  his  own  sensations,  the  sensation  of  heat  nrom 
(hat  of  cold.  It  is  Just  so  with  a  child  :  At  first  he 
perceiTes  nothing  bat  dificrent  seosatioos.  Hiese  ho 
can  distinguish;  and  as  they  are  caused  by  differ- 
ent objects,  in  distingui^ing  between  the  sensations 
he  will  appear  to  distinguish  between  tbe  objects 
themselves.  In  a  riiart  time,  however,  he  acquires, 
by  the  following  process,  some  inaccurate  notions 
HI  distance  He  looks,  for  instance,  earnestly  in  his 
aiRse^s  Sue,  and  at  the  same  time  toBches  her 
check  perhaps  by  accident.  He  repeats  this  opera- 
tion frequently,  till  Uie  sensation  coamonicated  by 
his  eye  comes  to  be  associaied  with  that  of  his  toad^ 
and  with  tbe  extending  of  hjs  arm }  and  being  all 
treasnred  up  as  associated  ideas  in  the  memory,  the 
sight  of  his  nurse  makes  him  ever  afterwards  stretch 
out  his  hands  with  a  desire  to  touch  her.  At)  this 
while  there  is  not  tbe  slightest  probability  that  the 
child  bas  any  notion  of  ivbstance,  or  quaHtie*^  or  of  any 
thing  beyond  his  own  sensattotu,  and  the  means  by 
whidi  be  has  experienced,  that  sensations  which  are 
pleasant  may  be  obtained,  and  that  such  as  are  pain- 
fnl  may  be  avoided,  lie  precise  time  at  which  a 
child  begins  to  tbii^  of  external  things  We  cannot 
pretend  to  ascertain  ;  but  we  are  persuaded  that  it  is 
later  than  many  persons  imagine,  and  certainly  not 
till  be  has  made  considerable  progress  in  the  exercise 
of  reason.  Prior  to  that  period  the  things  which  men 
know  to  be  bodies,  are  known  to  children  only  as  sen- 
sations and  ideas  strongly  bound  together  by  the  tie  of 
association. 

But  if  association  be  of  s\ich  importance  in  tbe  act 
of  sensation,  it  is  of  still  greater  in  that  of  retention ; 
for  it  seems  to  constitute  the  whole  diflcrrnce  that 
there  is  between  imagination  and  memory.  By  many 
of  the  ancient,  as  well  as  by  some  modem  philoso- 
phers, these  two  faculties  seem  to  have  been  cnnfound- 
ed  with  each  other}  bat  between  them  there  is  cer- 
tainly a  great  difference,  though  they  likewise  resem- 
ble each  other  in  some  respects.  An  idea  of  memory, 
considered  by  itself,  makes  the  very  same  appearance 
to  the  intellect  as  an  idea  of  imagination.  We  con- 
template both  as  if  they  were  cqiinl,  though  faint  and 
distant  perceptions  :  but  the  one  is  attended  with  the 
conviction,  that  it  Is  the  idea  of  an  object  which  bas 
really  been  perceived  at  some  period  of  past  time } 
^vhllst  the  other  is  attended  with  no  conviction,  except 
that  tbe  idea  itself  is  actually  present  to  the  mind. 
Mr  Hume  has  said,  that  ideas  of  memory  difirr  frcm 
thoscof  imagination  only  in  being  more  vivid  and  di* 
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itinet;  hatecftaialy  tfakunbt^Mnihe  cue.  Aaj^g,^,;^,^ 
Uen  of  iaaginatidn  has  'Mowtunes  been  taken  for  a  «r  Ideu. 
real  perception,  which  an  idea  of  memory  can  never  'n  v  ■* 
be.  The  difference  between  these  two  kinds  of  ideas, 
we  are  persuaded,  arises  diiefly,  if  not  iriioUy,  from 
aasoctatMn.  Every  idea  of  memory  is  associated  with 
many  others,  and  uiose  again  with  others  down  to  tbe 
very  moment  of  tbe  energy  of  rememlmuwe  ;  wheic- 
as  ideas  of  imaginatieii  are  either  the  volontary  cnm* 
fores  of  tbe  &Dcy  at  the  moment  of  tbeir  i^earance* 
la  whicb  case  we  should  call  them  conceptions }  or 
tbey  are  ideas  whi^  we  have  actually  icc«vcd  freai 
•ensation,  bat  whwfa,  on  aocont  of  soum  link  beii^ 
broken  m  the  vast  chain  of  association,  we  cannot 
refer  to  any  real  objects.  What  gives  {wobability  to 
Ais  conjecture  is,  that  ideas  often  appear  in  the  nund 
which  m  know  not  whether  to  refer  to  the  menmy  or 
im^nation,  ufithif^  being  more  common  than  to  hear 
a  person  say,  I  have  in  my  head  the  idea  of  such  or  anch 
an  object  j  but  whether  I  remember  or  mly  imagine 
the  Inject,  I  am  v^  uncertain.  Afterwards,  ^w^ 
ever,  by  tnming  tbe  idea  over  and  over  in  tbe  mind, 
he  finds  other  ideas  make  their  appearance,  tiU  at  last 
clusters  of  them  come  into  view,  and  associate  so  closely 
trith  the  ]pMpal  idea,  whicb  was  tbe  object  of  doobt* 
u  to  convince  tbe  judgmmt  that  h  is  an  idea  of  m- 

It  has  been  asked,  Why  we  believe  what  we  distinct-  and  t«  be 
ly  remember  P  aoil  to  that  question  it  has  been  supposed  tbe  gnvi 
that  no  answer  can  be  given.  But  it  appears  to  u»,^*'f^ 
that  association  is  the  ground  of  belief  in  this  as  it  *iUt«raw 
be  found  to  be  in  other  instances ;  and  that  a  man 
believes  he  washed  his  hands  and  face  in  the  mwning, 
because  the  idea  of  that  operation  is  so  strongly  linked 
in  his  mind  to  tbe  trhole  train  of  ideas  which  have 
arisen  in  it  through  the  day,  that  be  cannot  separate 
the  first  from  tbe  last,  that  which  was  a  senaation  in 
lin  moraing  from  the  soDs^ions  iHiicb  are  present  at 
the  instant  of  r«iiembrancr.  As  those  ideas  are  asso- 
ciated by  nature,  each  must  pass  in  review  in  its  pro- 
per order  i  so  that  in  so  short  a  space  of  time  th^  is 
no  danger,  and  hardly  a  possibility,  of  taking  the  first 
for  the  last,  or  the  last  for  the  first.  Nay  more,  we 
will  venture  to  hazard  an  opinion,  that  every  past 
event  of  a  man*s  life,  which  he  distinctly  remembers, 
is  tied  by  tbe  chkin  of  assficiatton  to  his  present  |ier* 
ceptions.  lliat  this  is  possible  is  certain,  since  it  is 
not  difficult  to  conceive  how  it  may  he  done.  Tbe 
principal  events  of  a  single  day  may  sarely  be  so  linked 
together  as  to  be  all  distinctly  reviewed  in  a  clutter 
of  ideas  on  the  morrow.  Of  these  events  some  one  m 
other  must  be  the  most  impintant,  irbicb  will  there- 
fore make  its  appearance  as  an  idM  aiore  frequently 
than  tbe  rest,  and  be  more  closely  associated  with  the 
events  of  ne\t  day.  Some  event  of  that  day  will,  for 
the  same  rc-ason,  be  more  closely  associated  with  it 
than  the  others ;  and  these  (wo,  dropping  perhaps  all 
the  rest  of  their  original  companions,  will  pass  on  to- 
gether to  tbe  third  day,  and  .so  on  throngh  weeks,  and 
months,  and  years.  In  the  compass  of  a  year,  several 
things  most  occor  to  make  deep  impressions  on  the 
mind.  These  will  at  first  be  associated  together  by 
events  of  little  importance,  like  tbe  occurrences  of  a  - 
single '  day.  Wlulst  these  feeble  chains,  however, 
continue  nnboken,  tbey  will  br  sufficient  to  liak  the 
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wiation  one  important  event  to  tbe  other,  find  to  bring  tbem 
fld«u.  both  into  view  at  the  sanle  time,  till  at  last  these  two, 
~v"""^from  appearing  so  often  together,  will  in  time  unite 
of  themselves,  and  the  intermediate  ideas  be  complete- 
ly effaced.  Thus  may  tiro  or  three  important  events 
of  one  year  be  associated  with  such  a  number  of  simi- 
lar events  of  another  year,  so  that  the  ideas  of  the 
me  shall  alwajs  introduce  to  the  mind  the  ideas  of  the 
other  J  and  thb  duun  of  asaodatttm  may  pass  from  the 
eariiest  ev«nt  wfaicb  we  disttncdy  remember  through 
all  tbe  imtermediiUe  yeaca  of  our  lives  down  to  the  in- 
stant when  memory  is  exerted. 

To  this  account  of  memwy  it  may  periiapa  be  ob- 
iected,  that  it  gives  ns  no  distinct  notion  of  time. 
£very  thing  that  is  remembered  is  oecessarily  believed 
to  have  been  present  in  some  portion  of  past  time  j 
bnt  association  brings  into  view  nothing  but  a  series 
of  events.  This  objection  will  be  seen  to  have  no 
wei^t  when  we  have  inquired  into  the  nature  of  time, 
and  ascertmined  what  kind  of  a  tfain^  it  is.  It  will 
then  periups  appear,  that  duration  itself,  as  appre- 
hended by  us,  is  not  distinguiahaUe  from  a  series  of 
events  ;  and  that  if  there  were  no  train  of  thought 
pasonf^  throng^  our  minds,  nor  any  motion  among 
the  objects  aronnd  us,  time  could  have  no  existence. 
Akanwhile,  whatever  become  of  this  o^nion,  we  be^ 
leave  to  observe,  that  oar  theiny  of  rememlnwice  is 
perfectly  eonriatent  with  the  commonly  received  no- 
tions respecting  time ;  and  indeed,  that  it  is  the  only 
theory  wbidi  can  account  for  nnmberiess  phenomena 
respecting  past  duration.  It  is  universally  allowed, 
that  if  motion,  or  a  succession  of  events,  do  not  consti- 
tute time,  it  is  the  only  thing  by  whidi  time  can  be 
measured.  Now  it  iv  a  fact  which  no  man  will  deny, 
that  the  distance  of  time  from  the  present  now  or  in- 
stant to  the  earliest  ^riod  which  he  distinctly  remem- 
bers, appears  to  bis  view  extremely  short,  much  shorter 
than  it  is  said  to  be  in  reality;  and  that  one  year, 
when  he  looks  liswwrd,  appears  longer  than  two,  per- 
haps longer  than  ten,  when  he  looks  backward.  Unon 
our  princi^es  this  fiuA  is  easily  accounted  for.  We 
remember  nothing  which  is  not  linked  by  a  chain  of 
associations  with  the  perceptiims  of  the  present  mo- 
ment ;  and  as  none  but  a  few  of  the  roost  important 
events  of  our  lives  can  be  linked  togeUier  in  this  man- 
ner, it  hence  follows,  that  events  which,  in  the  order 
of  succession,  were  ikr  distant  from  each  other,  must 
tbus  be  bron^t  together  in  tbe  memory,  and  the  whole 
chain  be  contracted  within  very  short  limits.  But 
when  we  figure  to  ourselves  a  series  of  future  events, 
we  employ  the  active  power  of  fancy  instead  of  the 
passive  capacity  of  retention  \  and  can  thereftne  luring 
ifitlun  the  compass  of  one  periodical  revolution  ^  the 
son  a  longer  series  of  imaginaiy  events  succeeding 
«wh  othor,  Ann  is  presetved  of  real  events  in  war  me- 
mory from  the  eariiest  period  of  onr  existence :  So 
peittctly  does  our  theory  accord  with  this  well  known 
fact.  On  the  other  hand,  if  memory  be  an  original 
fiuiolty  of  the  mind  totally  independent  of  association, 
VouXlILPfcrtll.  t 
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and  of  which  no  other  account  is  to  be  f^ven  thanof  Conici- 
tfaat  it  necessarily  commands  our  belief,  why  is  it  a  fa-onsnen  and' 


cultjr  which,  with  regard  to  duration,  thus  uniformly  Rea«ctiML_ 
deceives  u3  ?  and  hortu  comes  it  to  pass,  that  to  a  roan  ' 
whose  memory  is  tenacious,  w^o  has  read  mnch,  seen 
many  countries,  and  been  eng^ed  in  ~  various  occnr-' 
rences,  ahy  deteiminate  portion  of  past  tine  always 
appears  longer  than  to  another  man  whose  memory  is 
feeble,  and  whose  life  has  hem  wasted  in  ease  ud  idle- 
ness ?  To  these  questions  we  know  not  what  answer 
can  be  given  upon  any  other  principle  than  that  iriiich  - 
makes  the  evidence  of  memwy  d^nd  i^ra  assoua- 
tion.   Bnt  if  we  remember  nothing  but  what  is  linked 
to  the  perception  or  idea  which  is  [wesent  with  us  at 
the  time  of  remembrance,  and  if  duration  is  measured 
by  the  succession  of  events,  it  ia  obvious  that  any  portion 
of  past  time  must  necessarily  appear  longer  to  him  who 
has  many  ideas  associated  in  the  mind  tun  to  him  who 
has  but  few. 

There  is  not  perhaps  a  single  fact  of  greater  import- ^import, 
ance  in  the  philosoj^y  of  the  human  mind  than  the""i*?^^ 
asxctation  of  ideas  j  which,  when  thoroughly  understood,  STSeIos^  ' 
aoeounts  for  many  of  those  ^unomena  which  some  hitejAr  of  tbe 
writers  of  name  have,  with  injury  to  sdenoe  and  wtthhrnaaa 
danger  to  morality,  attributed  to  a  number  of  distinct"!*'- 
and  independent  instincts.  It  is  for  tBs  reason  that  we 
have  considered  it  so  minutely,  and  dwelt  opm  it  so 
long;  and  in  addition  to  what  we  have  said  on  tbe  sub- 
ject, we  beg  leave  to  recommend  to  our  more  j^loso-  ' 
jJiical  readers  the  diligent  study  of  Hartley's  Observa- 
tions on  Man  (r).    In  that  work  we  think  several 
things  are  taken  for  granted  which  require  proof ;  and 
some  which,  we  are  persuaded,  have  no  foundation  in, 
nature  :  but,  with  all  its  defects,  it  has  more  merit 
than  any  other  treatise  on  the  sensitive  part  of  human 
nature  with  which  we  are  acquainted. 
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Seksatioh,  rememlwnnce,  simple  appefaension,  and  Cantttmu- 
conception,  with  every  other  actoal  energy  or  passion  ■>*f^ 
of  the  mind,  a  accompanied  with  an  inward  feeling  1^^^^;*, 
or  perception  of  that  energy  or  [usaion  ;  and  that  i^\-fj^\tdbt^ 
ing  or  perception  is  termed  conscroHsness.  Consciousness  ' 
is  the  perception  of  what  passes  in  a  man's  own  mind 
at  the  instant  of  its  passing  there}  nor  can  we  «»,  Aear, 
taHe^  smel/t  remember^  cpprthend^  conceive^  employ  onr 
fikculties  in  any  manner,  enjoy  any  pleasure,  or  sufler 
any  pain,  without  being  conscious  of  what  we  are  d(>- 
io^,  enjoying,  or  suffering.    Conodousness  is  only  of 
things  present  *;  and  to  ap^  it  to  things  past,  is  to^UeitsEB. 
confound  consciousness  with  memory  or  reflection.  One*^mMe 
cannot  say  that  he  is  conscious  of  lAat  he  baa  ^^e^jwra^?* 
or  heard  and  now  remembers :  he  is  only  <con8cious  t^Afan. 
the  act  of  remembrance  ;  whidb,  thougb  it  respects  a  -  '■' 
piast  event,  is  itself  a  present  energy.   It  is  likewise  Co 
be  observed,  that  consctousnem  is  on^  «f  things  in  tbe 
mind  or  conscious  being,  and  not  of  things  wteraal. 
It  is  impntper  in  any  person  to  say  that  he  is  emucious 
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(r)  Since  this  was  written,  Mr  Stewart's  Ekmtnts  of  the  PhUosophy  of  the  Human  Mind  have  been  pob- 
Itshed )  in  which  the  reader  will  find-many  excellent  remaiks  on  the  nature  and  inflomce  of  the  associating 
^riacifle. 
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Of  Coaaoi-  of  the  Uble  before  him ;  be  perceives  it,  be  sees  it,  and 
Mneu  ud  be  may  with  great  propriety  Bay,  that  be  is  cotudous  be 
B*a6ctioD.  perceives  or  sees  it }  but  he  cannot  Bay  that  he  is  cod- 
'         Bcious  of  the  table  itselfi  for  it  is  oafy  hu  iaiinwKato 
eoergy  of  perceptioa  that  .can  be  the  object  of  coa> 
sciousness.    All  the  operations  of  our  miods  are  at- 
tended with  consciousDess  }  which  is  the  only  evidence 
that  we  have  or  can  have  of  their  existence.  Should 
«       take  it  iato  his  head  to  think  or  to  say  that  hia 
eoosciousness  may  deceive  him,  and  to  require  a  proof 
that  it  caouet,  we  know  of  ne  proof  that  can  be  given 
bim  :  he  must  he  left  to  himself  as  a  man  that  denies 
fifst  priaciplM,  without  which  there  can  be  no  reason- 
ing.  £very  attempt  to  prove  this  point,  or  to  set  it 
ia  a  clearer  l!|^t,  would  only  serve  to  render  it  more 
darit  ud  onintellipble.   I  uiaA,  I  feel,  I  exist,  are 
,03     first  truths,  and  the  basis  of  all  human  knowledge. 
X>et  Cartel'    This  has  ^ven  rise  to  the  question,  whether  Dcs 
a<S«ewek   Cartes  did  not  fall  into  an  absurdity  when,  inferring 
from  coo.        own  existence  fiom  bis  actual  thought,  he  said, 
for°Ssown  argument  has  been  called  a 

t-xiatflim..  pitifUl  sophiain,  and  a  petttio  principii  i  because,  before 
a  mai^  take  it  for  granted  that  he  thinks,  he  must  also, 
it  is  said,  take  it  for  granted  that  he  exists,  since  there 
cannot  be  thought  where  there  is  no  existence.  Now 
it  must  be  cootessed,  that  if  Des  Cartes  pretended  by 
this  aigument  to  give  us  a  fiivh  cooviction  of  our  own 
existence,  hii  endeayonis  were  useless  and  puerile  }  be- 
cause a  man  citable  of  being  convinced  by  the  argu- 
ments of  another,  must  have  a  previous  conviction  of 
hi)  own  e:Ustence;  but  the  wgnveot. itself  is  certMnly 
•  SwBitf-  neither  a  sophism  nor  ^ p^itw prtJiapu,  Hum*  who 
'av^!/^  ^tnA  D«B  Cartes  assort,  and  there  ia  no  reawa  to 
doubt  the  truth  of  their  assertion,  that  bis  only  view 
in  oiging  such  an  argumuit  was  not  to  prove  the 
truth  of  our  existeiice,  but  to  exhibit  the  order  of 
that  process  by  which  we  arrive  at  the  knowledge  of 
the  fact ;  and  this  he  has  ver^  clearly  done  by  aiwljz- 
iog  the  truth  into  its  first  principles.  A  stone  exists 
a«  w^l  as  the  human  nund,}  hut  has  the  stone  any 
knowledge  of  its  own  exieteoce  P  No  man  will  say  that 
it  has  i  neither  shonld  we.hftve  any  koowled^  of  ouis, 
did  .we  thit}k  as  little  af  the-  stone.  We  certainly  m^At 
ttist  withottt  thioking,  as  it  is  probable  we  do  ia  very 
eonnd  sleep ;  taA'ak  that  state  ottr  existence  mi^ht  be 
kojBwii.to  otber  betngB,  but  it  could  not  posnbly  be 
-known  t9.  onrselvea:  for  the  only  things  of  which  the 
mind  is  conwions,  or  ha«  immediate  luuwledge,  nie. 
its  own  operations.  I  tMst  ii  therefore  a  leytimatu  in- 
ference £com  the  {ucopoaition  I  Otuik  ;  and  the  observa- 
tion  that  it  is  so.  may  be  nsefnl  to  show  us  the  procedure 
of  the  mind  in  the  acqniaition  of  knowledge ;  but  it  has 
Uttte  merit  an  an  uvnoMnt,  and  still  less  as  .a  discovery, 
tiiottgh,  being  strict]^  true  and  just,  it  shwdd  nerer  have 
104  be^n  cKposed  to  ri^cale, 
HdectiM,  It  is  to  bf  obaerved,  that  we  are  conscious  of  many 
'^^^j'^  thiiu»:to  wbkh  we  give  very  little,  attention.  We 
^^j^  can  hardly  attend  to  several  .things  at  the  same  time } 
fteneonaGi-*>i'  0«f  attentMO  is  comn<ndy  empkqred  about  that 
wItHih  is  the  o^Vct  of  our  thwgbt,  and  rarely  about 
Ae  thou^  itsw.  It  is  in  oar  pswer,  however, 
iriietf  we  come  to  the  yean  (^'understanding,  to  give 
attention  to. oar  own~.tfeft)a|^  and  pasaivu^  and  the 
various  opfiratiqns  of  ou(  laifi^.  And  nrhen  we  make 
dwsc  the  objects  of  ov  attention,  either  while  they 
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are  present,  or  when  they  are  recent  nod  fireah  in  our  Of  Coaici. 
memory,  we  perform  an  act  of  the  qjnd  idiioh  is  pro-  onncMuid 
perly  called  r^Uctiuu   This  r^Uetiut  m^t  ta  be  dl-  y^*^*^"": 
stinguished  from  etmteiaiumets  *  i  with  which  it  is  con- 1^^^^ 
founded  sometimes  hy  Locke,  and  often     the  learned  m^o*  Mr 
author  of  Ancient  Mietapbyncs.  All  men  «re  amtcioiit  LtUllretml 
of  the  operations  of  their  own  minds  at  all  times  while 
they  are  awake,  nor  does  it  appear  that  brutes  can  be 
wholly  destitute  of  consciousness }  but  there  are  few  mm 
who  reflect  upon  the  operations  of  their  minds,  or  make 
them  Uc  objects  of  thought }  and  it  is  not  piobabte  that 
any  species  of  brutes  do  so. 

crom  in&ncy,  till  we  come  to  the  years  of  under- 
standing, we  are  employed  solely  about  sensiUe  objects. 
And  although  the  mind  b  conscious  of  its  o|terations, 
it  does  not  attend  to  them  ^  its  attention  is  turned 
solely  to  the  objects  about  which  these  operations  are 
employed.  Thus,  when  n  man  is  an^,  be  is  coMRbv* 
of  his  passion  *,  but  his  atientim  is  turned  to  the  person 
who  offended  him  and  the  circumstances  of  the  offmee, 
while  the  passion  ofanger  is  not  in  the  least  the  object 
of  his  attention*  The  difference  between  consciousness 
and  reJUetitm,  x*  like  the  diffirrence  between  a  superfi- 
cial View  of  an  object  which  presents  itsolf  to  the  eye» 
while  we  are  eng^ed  about  something  else,  and  that 
attentive  examination  which  we  gjve  to  an  object  when 
we  are  wholly  employed  in  surveying  it.  It  is  by  con- 
sciousness that  we  immediately  acquire  all  the  know- 
ledge which  we  have  of  mental  operations ;  but  atten- 
tive reflection  is  necessary  to  make  that  knowledge  ac- 
curate and  distinct.  jIMhiCmm  ia  a  volutfary  Act ;  it 
requires  some  exertioB  to  begin  and  contiane  it ;  and 
\ef  great  eurtion  it  may  be  oontinuod  for  n  consvda^ 
able  time  \  but  coMcieswww  is  involontnry,  and'  of  no 
continuance,  cbangbg  with  every  thought.  Tin 
power  of  reflection  upon  the  operatiims  of  their  oww 
minds  does  not  at  all  appear  in  children.  Men  mnst 
have  come  to  some  ripeness  of  understuding  before 
they  are  cajiaUe  of  it.  Of  all  the  powers  of  the  hu- 
man mind  it  seems  to  he  the  last  that  unfolds  itself. 
Most  men  seem  incapable  of  acquiring  it  in  any  con- 
siderable d«ree }  and  mai^  circmnstaBces  conspoe  to 
make  it  to  all  men  an  exercise  of  difficnky*  The  dif- 
ficulty, however,  mut  bo  eoBquercd,  or  no  pn^reaa 
can  be  made  ia  the  sdeooe  of  our  own  m-  of  other 
mhkdsi 

jUI  the  noUont  whidi  wo  hnvo  of  mind  and  of  itsAD 
operations  an  got  by  reflection  \  and  these  notioBs  MetN»  ' 
by  Mr  Lot^o  called  »&««  e/*rv/ZwliM.   Thw  teon  wo^J^^ 
think  extremely  ill  .chosen  *,  and  we  believe  it  has  becn^^^ 
the  source  of  much  error  and  coofusioa  among  Lockers  lectin 
followers*   A  man,  by.  attending  to  the  •operationa  of 
.  his  own  mind,  may  have  as  distinct  notidns  of  remem- 
brance, of  judgment,  (tf  wilt,  of  desire,  as  of -any  otyect 
whatever:  but  if  Uie  secondary  pero^tion  of  a  aeoublo 
object,  that  ^eannce  which  it  has  to  the  mind  when- 
viewed  in  .the  memory  or  imagination,  be  properly  calt-- 
ed  an  ideat  it  is  certain  that  of  the  t^eratioos  of  tb» 
mind  itself  there  can  he  no  ideas }  for  these  <yerationa,. 
when  reflected  on,  make  no  appt^ucanco  without  thdr- 
objects  either  in  the  memory  or  in  the  imaginatioa. 
Nothui|[  is  more  evident,  in  ncti  Uian  that  we  have  no: 
idea*,  m  the  oriynal  aaid  pyeper  mranina  .of  the  wogj, 
butef  •easiblo'objdtiUnp^.imdi  .the  e«rtsits 
first  opezatimui  Of  tt^ise  operationB  we  have  indeed  a- 

^  consciousness  f. 
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Of  CoMd-  coosclousucss }  but  kbstncted  frmn  their  objects  we  can- 
OMMB  aad  not  frame  of  them  any  idea  or  resemblance.    We  are 
P*****""-.  coHsciotu  to  ourselves  of  thmkitig^  wHtinf^  rememhert'/tg, 
'       dtsctmittg^  reaatmtMgj  judging^  &c.  but  let  any  one 
locdc  into  iiimself,  and  try  whether  he  can  there  Sod 
any  idea  oi  thinking,  or  w^ing^  &c.  entirely  separate 
and  abstracted  from  the  otgect      thought  or  will. 
Every  man  who  has  seen  a  tree  or  a  house,  will  find  in 
his  miiid  ideas  of  these  objects,  which  he  ran  contem- 
plate by  themselves,  indepeudent  of  every  thing  else  ; 
but  no  man  can  coBtem|datc  the  idea  of  thinking  or 
,    desiring  witbont  taking  into  view  tbe  thing  thought  on 
or  desired.   It  is  plain,  tberclbre,  that  the  energies  of 
tJiin/cing,  wiUiftg,  and  thwii^f  with  all  their  various 
modifications,  arc  not  themselves  tldtor,  or  capable  of 
'  ammunicating  ideas  to  be  apprriiended,  as  the  ideas  of 
bodies  are  apprehended  by  the  pure  intellect.  Tbcy 
are  the  octioHS  and  imrking$  of  tbe  intrllect  itsc^  upon 
ideas  which  we  receive  from  the  objects  of  sense,  and 
which  are  treanurcd  op  in  the  memory  or  imagination 
for  the  very  purpose  of  iumisbing  tbe  intellect  with 
OMtnials  to   work  upon.     Between  ideat  and  tbe 
emrgie$     thinhng  there  is  as  great  and  as  obvious  a 
diflference  as  there  is  between  a  ttone  and  the  energies 
of  him  fay  wbom  it  is  cast.   Ideas  are  the  passive  sub- 
jects \  the  eneiipes  of  thinking  ««  the  operations  of 
the  agents.   Ideas  are  relicts  of  sensation,  and  have  a 
necessaiy  relation  to  thtn^  external  \  the  enenries  of 
thinkingan  relicts  of  notfaug,  and  they  are  wbo%  and 
ic5    originally  internal. 
Our  know-     That  we  can  in  no  aense  of  the  word  be  said  to  have 
ledge  of  tbe        ,>£      operation  of  the  intellect,  will  be  still  more 
^^^^"j  evident,  if  we  consider  by  what  means  we  acquire  the 
fnunediate.  knowledge  which  we  have  of  those  operations.    It  hf» 
and  not  by  been  already  observed,  that  when  onr  thoughts  are 
tbe  uter-   employed  upon  any  subject,  though  we  are  conscious  of 
^2^^     thinking,  yet  our  atteiUion  is  canmonly  employed  upon 
tbe  obfect  of  onr  thought,  and  not  upon  tbe  thought 
itaelf }  and  that  if  ve  would  give  attention  to  our 
though  aud  p^wimii,  we  Mst  do  it  by  »  reflex  act  of 
the  mind,  whibt  the  act  of  dunking  a  stHl  recent  and 
firesh  in  our  memory.   Thus,  if  a  man  wishes  to  kmnr 
what  perception  is,  it  is  not  the  time  to  make  tbe  in- 
quky  while  be  is  kcdting  at  some  rare  or  beautifiil  ob^ 
ject ;  fortbongh  heiicofucsbta  of  the  energy  of  perceiv- 
ing, the  object  of  paiception  emidoys  all  bis  attention. 
But  the  time  to  make  tbb  inquiry  is  eiAer  when  the 
object  has  beoome  fiuniliar  to  him,  or  presently  af^er  it 
is  removed  fram  ht>  s^fat.    In  the  former  case,  he  can 
look  upon  it  without  emotion,  pay  attention  to  every 
st^  in  the  pnceM  of  percep^oo,  and  be  imme^tely 
cowekma  what  peeeefition  is.   In  tbe  latter  case,  by 
turning  hia  atfeentim  inmnrils,  and  reflecting  on  what 
he  did  or  felt  wbeoHbft  olijact  wtaa  bebn  him,  be  will 
find  elnr  and  vi^  ideas  of  every  thiw  whieh  he  per- 
ceived by  hie  Yone  of  eight  j  bnthewmfindnoufeaof 
tbe  act  of  JMuyor  Mrammy.   On  the  eootraiy,  if  bn 
1«  oapaUe  of  snffiaent  attentiMi,  he  will  ohmive  that 
his  intellei^  is  employed,  in  the  very  same  manner  upon 
tbe  ideaa  thatitwaai^Q  the  original  MMMftnm,-  and  of 
that  en^oyivent,  and  the  muwer  of  it,  he  will  be 
equdly  eonsdooa  as  he  waaof  theo^^inal  energy  exert- 
ed in  sensation.  There  is  indeed  this  difierencfe  between 
the  two,  withoiA  which  reflectidn  could  make  bo  dis- 
coveries tint  thenoat-nvid  ideas  being  idU  &»t  when 
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compared  with  actual  Mosations,  tic  >nt<.'Ilcct  is  not  so  of  Oonwt- 
wholly  engrossed  by  them,  as  St  was  by  the  criginalo««ni*rt  ««d 
objects,  nor  is  it  so  rapidly  carried  from  idea  to  idea  y^*^*"": 
as  it  was  from  sensation  to  sensation.    It  is  thus  at  ' 
leinare  to  attend  to  its  own  operations,  and  to  know 
what  they  are  \  though  to  form  idcaM  of  them  as  sepa- 
rate from  their  objects,  is  absolutely  impossible.  Every 
man  capable  of  paying  attention  to  what  passes  with- 
in himself  when  he  sees,  hears,  and  feels,  &c.  may  have 
vciy  accurate  MtfioM  of  seeing,  hearing,  and  JeeUng,  &c. 
but  he  cannot  have  ideas  of  them  as  he  has  of  the  o£- 
jectt  of  aghtf  hearing,  and  touch. 

The  same  is  the  case  with  respect  1o  the  eiertitm  of 
our  reasoning  faculties.  A  man  must  have  distinct 
and  clear  ideas  to  reason  upon,  but  he  can  have  no 
tV/ni  of  reasoning  itself,  though  he  must  be  conscious 
of  it,  and  by  attention  may  know  what  it  is.  M'ben  a 
man  sits  down  to  stud^  for  the  Jirst  time  a  proposition 
in  tbe  Elements  of  Liiclid,  he  certainly  employs  bis 
reaaoning  faculty,  and  is  conscious  (hat  he  is  doing  so} 
but  his  attention  is  wholly  tunied  to  tlie  diagram  he- 
fore  him,  and  to  the  several  ideas  which  the  diskgnin 
sofi^sts.  Afterwards,  when  he  has  mastered  the  pro- 
position, be  may  go  over  it  agniu,  with  a  view  to  dis- 
cover what  reasoning  is  j  but  be  will  not  find  he  baa 
any  idea  of  reasoning  as  ho  has  of  tbe  diagram.  He 
will  only  exert  that  nculty  a  second  time,  and  perceive 
one  truth  linked  to  and  depending  upon  another  ia 
ench  a  manner  that  the  ^n^ole  taken  together  forms  a 
con^lete  demonstration.  In  a  word,  tbe  operations 
of  our  own  minds,  when  attention  is  paid  to  them,  are 
known  immediately  by  consciousness ;  and  it  is  as  im- 
possible that  we  should  have  ideas  <^  them,  as  that  a 
living  man  should  be  a  picture  upon  canvas.  .He  who 
attends  to  what  passes  in  hie  own  mind  when  be  per- 
ceives, remembers,  reasons,  or  wills,  must  knew  by 
consctonsness  what  these  operations  are,  and  be  capaUe 
•f  forming  v^  accurate  notions  of  them,  as  connect- 
ed with  their  objects  }  and  he  who  does  not  attend  to 
what  p— sea  in  his  own  mind  will  never  acquire  any 
notiene  of  them,  though  he  were  to  read  all  that  hao 
been  written  on  the  snl^ect  {rem  the  days  of  ^tbai> 
goras  to  those  of  Dr  Bcid. 

As  we  acquire  ideas  of  external  objects  by  means  tbere  are 
of  our  senses }  and  notions  of  perceiving,  remember-  tbtngi 
■ng,  reaaoning,  and  willing,  &c.  by  reflecting  on  (he 
operations  of  our  own  minds ;  so  there  are  other  things  itM^ 
of  which  we  acquire  notions,  partly  by  sensation,  part-tion  and 
ly  by  reflection,  and  partly  by  means  of  that  faculty  ofpartly  by 
which  it  is  the  more  peculiar  office  to  compare  ideas  ^aectM*, 
and  to  perceive  troth.    Such  are  tubstance,  body,  mind,  ^ 
with  their  several  qualities,  adjuncts,  and  relations  j 
the  knowledge  of  \riiich,  as  has  been  already  observed, 
coutttitutes  what  in  strictness  of  speech  is  termed  the 
acieace  of  met^hfsict.    These  sull  be  considered  in' 
onler,  after  we  have  tnvestinted  the  Aature  of  tmtii, 
and  inquind  into  Ae  seveiu  aonrees  of  evidence ;  but 
there  is  one  nbfioa,  about  Uie  origin  and  reality  of 
whidi  there  have  been  so  many  disputes,  which  in  it- 
self is  of  so  great  importance,  and  which  will  be  so  in- 
timately'connecttsd  wiUi  all  our  subsequent  inquiries, 
that  it  may  not  be  improper  to  consider  it  here.— Tbe  sot 
notion  to  which  we  allude  is     power.  Oar  ootian 

Aaong  the  objects  around  us  we  perceire  frequent?'^ P*"^' . 
changes,  aad  one  cveot  regulaily  mccecdfaig  another. 
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or  Consei-  Ci<d^  throvn  into  tbe  fire  ii  changed  from  a  solid  to 
MUKit  and  a  fluid  body.  Water  exposed  to  a  certain  degree  of 
Reflection.^  oold  is  changed  from  a  fluid  to  a  solid  body.  Night 
*  succeeds  to  day,  and  summer  succeeds  to  ivinter.  v\'c 
are  conscious  of  new  sensations  in  ourselves  evei-y  hour. 
We  are  likewise  conscious  of  reasoning,  willing,  and 
desiring ;  and  we  know  that  by  an  exertion  of  will  we 
^  can  rise  or  sit,  stand  still  or  walk,  call  one  idea  into 
view,  and  dismiss  others  from  our  contemplation.  Ex- 
perience teaches  us,  tlmt  it  is  not  occasionally,  bat  a.]- 
ways,  that  gold  is  changed  into  a  fluid,  by  being 
thrown  into  the  fire,  and  water  into  a  solid  body  by 
.b«Dg  exposed  to  a  certam  degree  (tf  cold  ;  that  night 
sacceeda  to  day,  and  summer  to  winter.  These  changes 
have  r^;olariy  taken  place  since  the  creation  of  tbe 
vrorid }  and  it  has  never  onoe  been  observed  that  water 
was  aade  solid  by  fire,  or  gold  rendered  liquid  by  cold. 
Were  we  not  assured  by  experiewaft  that  our  own  vo- 
luntary rootioua  are  produced  by  i  exertions  of  our 
minds,  of  which  we  are  conscious,  ,and  that  without 
such  exertions  those  motions  would  never  have  taken 
place,  we  should  probably  have  considered  the  lique- 
faction of  gold  as  an  event  equally  independent  of  fire, 
.though  uniformly  conjoined  with  it,  aa  night  is  inde- 
pendent of  day,  and  day  of  night.  But  baring  expe- 
rienced  that  we  can  move  cur  not  move  our  bodies  as 
we  please}  that  when  it  is  our  wilt  to  sit,  we  ne- 
ver get  np  to  walk }  and  that  when  we  wish  to 
walk,  we  ^wa^  do  it  except  pcevented  by  ex- 
ternal violence :  having  likewise  experienced,  that  by 
a  thought,  by  sane  internal  and  inexplicable  ex- 
ertion ctf  our  minds,  we  can  call  up  in  onr  memory  or 
imagination  one  idea  and  dismiss  others  lirom  our  men- 
tal view }  we  are  led  to  believe  with  the  fullest  con- 
viction, that  all  those  motions  o£  onr  bodies  which  in 
common  language  are  termed  voluntary^  and  that  suc- 
cession of  ideas  which  follows  a  conscious  exertion  of 
tbe  miod,  depend  upon  ourselves.  In  other  words, 
we  are  necessitated  to  believe  that  we  haw  a  power  to 
nwve  or  not  move  our  bodies  in  man^  cases,  and  a 
power  to  tnm  oor  attention  to  one  idm  la  preference  to 
itfhen. 

It  is  thus  that  we  acquire  the  notion  of  power  in 
ourselves,  whidi  wo  easily  transfer  to  other  objects. 
Knowing  that  the  various  motions  of  onr  bodies  thni 
effected  proceed  fxom  power,  we  are  naturally  led  to 
inquire  wbetlier  the  changes  which  we  perceive  in 
other  bodies  may  not  proceed  from  power  likewise,  i.  e. 
from  something  analogous  to  that  power,  of  the  ex- 
ertions of  which  we  are  conscious  in  ousselvcs.  Now 
uniform  experience  teaching  us  that  gold  is  liquefied 
by  being  thrown  into  tbe  fire,  and  that  water  is  made 
solid  by  being  exposed  to  cold  >  we  infer  with  the  utmost 
certainty  that  there  are  power$  in  fin  and  cold  to  pro- 
duce these  chai^ea,  and  that  without  tbe  exertion  of 
such  power*  these  changes  would  not  he  prodncod^ 
We  cannot  indeed  say  of.  external  powers,  as  we  ean 
of  onr  own,  in  yAuA  subrtanee  they  inhere.  We 
know  widk  the  utmost  ctstainty  Uiat  the  volontaiy 
motions  of  onr  hands,  &c  are  jwodneed  by  a  power 
not  inherent  in  the  hands-  hot  in  the  mind,  for  of  the 
exertion  of  that  power  we  are  ctmscious }  but  we  do 
not  knoff  whether  the  power  which  liquefies  gold  be 
inherent  in  that  sensible  object  which  we  call  jircf.  or 
in  ranething  else  to  which  fire  is  only  an  instrument.. 
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We  kam  by  observation,  that  U»e  nunote  particles  of  Of  Coairi 
fire  or  beat  insinuate  themselves  between  the  particles  '!!f^J^."' 
of  gold,  and,  if  we  may  use  the  expression,  tear  them 
asunder;  but  whether  they  do  this  in  consequence  of 
a  potrer  inherent  in  themselves,  or  only  as  instruments 
impelled  by  another  power,  is  a  question  which  obstr- 
.vatim  cannot  enable  us  to  answer. 

Were  we  not  conscious  of  the  exertion  of  our  own 
powers,  it  seems  not  conceivable  that  we  could  ever 
have  acquired  any  notion  of  power  at  all  j  for  power 
is  not  an  object  of  sense,  nor,  independent  of  its  ope- 
rations, is  it  indeed  an  object  of  consciousness.  In  ex- 
ternal operations,  all  that  we  peroeive  is  one  tkingj  in 
vhieb  we  soppose  the  power  to  reside,  followed  by 
UMther,  which  is  either  tbe  ekaage  or  that  on  which 
the  change  is  produced  ^  but  the  exertion  of  the  power 
itself  we  do  not  pnceive.  Hms  we  perceive  gold, 
afler  it  has  been  some  time  in  the  fire,  converted  from 
a  solid  to  a  fluid  body ;  but  we  perceive  not  by  our 
senses  eitiier  tbe  power  or  the  energy  of  tbe  power 
which  operates  to  this  conversion,  in  the  exercise 
of  our  own  powers,  the  case  is  otherwise.  When  a 
man  puts  his  band  to  his  head,  and  ailerwards  thmsts 
it  into  his  bosom,  he  not  only  perceives  by  his  senses 
the  change  of  position,  but  is  also  conscious  of  the 
e^^y  or  exortioa  by  which  the  change  was  fn- 

"  Sn^ose  (says  Hume*)  a  person,  tbong^ 
endowed  with  tbe  s^rongeat  faculties  of  reason  and  re- 
flection, to  he  broagfat  oil  a  sudden  into  this  world ; 
he  would  indeed  immediately  observe  a  continual  suc- 
cession, of  objects,  and  one  event  following  another, 
but  he  would,  not  be  able  to  discover  any  thing  far- 
ther. He  would  not  at  first  by  any  reasoning  be  able 
to  reach  the  idea  of  cause  and  effect ;  since  the  parti- 
cular powers  by  which  all  natural  operations  are  per- 
formed never  appear  to  tbe  senses.  The  impulse  of 
one  billiard  ball  is  attended  with  motion  in  the  se- 
canAk  This  is  the  whole  that  appears  to  the  outward 
senses..  Tbe  mind  feels  no  sentiment  or  inward  im- 
pression from  this  succession  of  objects  j  cOnsequentiy 
there  is  wrt,  in  any  single  particular  instance  of  canaeand 
e&ot,  any.  thing  which  can  suggest  the  idea  of  power 
or  necessary  connexion.  From  the  first  araeanace 
of  an  object,  we  nova  can  conjecture  what  effect  will, 
result  from  it  y  but,  were  the  power  or  energy  of  any 
cause  discoverable  by  the  mind,  we  could  foresee  the 
efitect  even  without  experience;  and  might  at  first  pro- 
nounce with  certainty  conceming  it  by  the  mere  dial 
of  thought  and  reasoning.  It  is  impossible,  therefore, 
that  the  idea  of  power  can  be  derived  from  the  con- 
templation of  bodies  in  single  instances  of  their  opera- 
tions -y  because  no-bodiee  ever  discover  ai^- power  wfaidi 
can  be  the  original  of  this  idea." 

There  is  a  sense  in  which  this  reasoning  is  nnqiM- 
stionahlf  just.  A  man  who  had  never  bora  caoBcioas 
of  exerting  power  in  himself,  .would  certainly  not  ac- 
quire the  Botimi  of  power  froni  observing'  a  contimial 
snccesriott  of  exteraai  i^cots.  Tbe  impidte  one 
billiard  ,  ball  being  followed  by  tbe  motion  of  another, 
would  no  more  lead- him  to  the  notion  of  power  in  tbe 
former,  than  the  succession .  of  ni^t  to  day  would 
lead  him  to  tbe  notion  of  a  power  in  light  to  prodnoc' 
darkness.  When  Mr  Hume  says,  "  that  from  the^ir^ 
appeacance  of  an  object  we  eas  never  omjectme  what-ef~ 
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>)iisci-  feet  irin  result  froTi)  it,^'  he  uses  language  that  is  ambi- 
CKaadgnous,  and  utters  an  assertion  which  is  either  true  or 
false  according  to  the  sense  in  which  it  is  understood. 
If  it  be  meant,  that  after  having  reflected  on  the  ope- 
rations of  our  own  minds,  and  learned  by  experience 
that  motion  is  communicated  hy  impulse  from  one 
ball  of  ivory  to  another,  we  coald  not  conjecture  whe- 
ther a  similar  effect  would  be  producf^d  by  the  impulse 
of  balls  made  of  other  hard  bodies  which  we  had  ne- 
ver before  seen,  the  assertion  is  manifestly  false.  A 
man  who  had  bnt  once  seen  motion  communicated  in 
this  manner  from  one  t'vory  hall  to  anothw,  would  cer- 
tainly conjecture  that  it  might  be  commnnioited  from 
oie  wooden  ball  to  another;  and  if  be  had  seen  it  re- 
peatedly commonicatcd  fnmi  one  ball  to  another  of 
diffisrent  substances,  he  would  infer,  with  the  utmost 
confidence,  that  it  migbt  be  communicated  from  ball 
to  ball  of  iriiatever  substance  composed,  provided  that 
substance  be  hard,  or  of  a  similar  texture  with  the 
balls  to  the  impulse  of  which  he  bad  formerly  paid 
attention.    If  by  this  ambiguous  phrase  the  author  only- 
means,  as  is  probably  the  case,  that  from  the  first  appear- 
ance of  an  object  to  which  we  had' never  before  ofaeerv- 
ed  any  thing  in  any  respect  similar,  we  could  not  conr 
jecturewhat  cf&ctwould>esnItfrom  it }  or  if  his  mean- 
ing be,  that  »  man  suddenly  bron^t  into  the  world^ 
who  had  never  acquired  such  a  notion  of  power  as  may 
he  ludfAxn  attention  to  tfab  energies  and  operatibna 
of  our  own  miAd^  wonid  not,  by  observing  an  eflk;t 
to  result  from  one  body,  conjecture  from  the  fii-st  ap- 
pearance of  another  similar  body  what  effect  would 
result  from  it ;  in  either  of  these  cases  his  assertion  is 
certainly  true,  and  tends  to  prove,  that  without  the 
consciousnciu  of  'the  operations  of  our  own  minds  we 
could  never  acquire  a  notion  of  power  from  the  changes 
perceived  by  our  senses  in  external  objects, 
cp         But  Mr  Hume,  not  contented  with  denying,  which 
Inme   lie  might  justly  do,  that  we  could  ever  liave  deriv- 
^^l^ed  the  idea  of  power  merely  from  observing  the  con- 
^      ttnval  succession  of  extemd  objects,  labours  hkrd  to 
no  no*  prove  that  we  have  no  notion  of  power  at  all,  and 
"bat-  that  when  we  use  the  word  power,  we  do  nothing 
^     more  than  otter  an  insignificant  sotmd.   To  pave  the 
my  tor  the  arguments  by  which  so  extravagant  a  pa^ 
radox  is  to  be  supported,  he  lays  it  down  as  a  **  propo- 
sition  whidi  will  not  admit  of^  math  dispute,  that  all 
our  ideas  are  nothing  but  copies  of  our  impressions 
or,  in  other  words,  that  it  is  impossible  for  us  to  tMik- 
of  any  thing  that  we  have  not  antecedently  Je/t  either  . 
b^  our  external  or  internal  senses."    As  this  propo- 
sttion,  however,  wilt  admit,  it  seems,  of  some  dispute, 
he  takes  care,  befttre  he  applies  it  to  tht  purpose  of ' 
demolishing  all  power,  to  support  it  by  two  argu- 
ments.      First  (says  be),  when  we  analyze  our 
thoughts  or  ideas,  however  ,  componnded  .ctf  sublime, 
we  ad#ays  find  that  they.resolve  themsdves  into  such 
simile  ideas  ■  as  woe  ci^ieil  'firam  a  precedent  feelii^ 
or  aentimettt.   IWe  win  wonU  assert,  that  .this  posi- 
Uon  is  not -univeraally -true  noc  without  .exception,  Jiave 
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proiducing  that  idea,  which,  in  their  opinion,  is  notoosoeRiimd 
derived  from  this  source.  Secondly,  If  it  happen, 
from  a  defect  of  the  organ,  that  a  niau  is  not  suscep- 
tible of  any  species  of  sensHtion,  we  always  find  that 
he  is  as  little  susceptible  of  the  correspondent  ideas. 
A  blind  man  can  form  no  notion  of  colours,  a  deaf 
man  of  sound'*.  And  though  there  are  few  or  u6  in- 
stances of  a  like  deficiency  in  the  mind,  where  a  per- 
son has  never  felt,  or  is  wholly  incapable  of  a  senti- 
ment or  passion  that  belongs  to  his  species :  yet  we 
find  the  same  observation  to  take  place  in  a  less  de>- 
pee.  A  man  of  mild  manners  can  form  no  idea  of 
inveterate  revenge  or  cruelty }  nor  can  a  selfish  heart 
easily  cmceive  the  heights  of  friendship  and  gene- 
rosity." iro 

As  these  propositions  are  the  engines  by  which  all  Hii  i««*ob- 
power  is  banished  from  the  world,  it  may  not  be  im-'fff  J***"*" 
proper,  before  we  proceed  to  inquire  by  wbat>  means 
they  perform  so  arduous  a  task,  to  consider  their  own 
inherent  strength;  -  for  if  they  be  weak  in  themselves, . 
their  work,  however  dexterouslv  they  may  be  era-  ■ 
ployed,  can  have  no  stability.    XVe  have  uready  no- 
ticed the  perverseness  of  this  writer^s  language,  when 
it  'cnifounds  aenMtibns  with  impressions  i  bnt  here  it  is 
still  more  pervenc,  fir  passions,  sentiments,  and  even 
emscwttsness,  are  styled  impressions.    When  sensationii 
are  amfounded  with  impressions,  Jhe  effect  is  only  mis- 
taken for  th6  cause,  if  being  universally  known  that 
sensations  proceed'  from  im^ssions  made  npon  the 
organs  of 'sense.-    When  consciousness  is  confounded 
with  an  impression^  one  thing  is  mistaken  for  another,  . 
to  which' it  is  universally  known  to  have  neither  re-, 
semblance  nor  relation.    But,  not  tit  waste  time  upon  . 
these  fallacies,  which,  though  dangerous  if  admitted, 
are  yet  too  palpable  to  impose  upon  a  reader  capable  of 
the  slightest  attention,  let  us  examine  the  propositions  - 
themselves.    The. most  important,  and  that  for  the 
sake  of  i^ch'  alone  the  others  are  brought  forward,, 
is,  that  it  is  impossible  far  us  to  tkAik  of  any  thing 
that  we  have  not  immediately  >!A,  either  by  our  exter- 
nal or  internal  senses.'*' '  Old  Afir  Hume  then  never. 
tAi/ik  of  a  madtematical  poiatf  or  a  matberoatical  Uhef 
Neither  of  these  things  is  capable  of  being  eitlwr 
b^  making  an  impression  upon  the  organs  of  'sense  or 
as  an  object  of  consciousness )  and  therefore  it  is  im- 
possible that  be  should  ever  have  had  ideas  of  them 
sadk  as -he  doubtlees  had  of  senHiUe -objects;  yet  in- 
the  most  proper  sense  of  the  word  think  (s),  he  cer- 
tainly tbdught  of  both  points  and  lines;  for  he  a^ars 
to  have  made  considerable  progress  in  the.  science  of 
geometry,  in  wbtch  'he  could  not  have  proceeded  a 
single  step  without  a  perfect  knowledge  of  these  things, 
on  which  the  iriiOle  science  is'  built.    It-is  not  there- 
fore true,  that  our  thoughts  or  tdeks,  when  analyzed,' 
always  resolve  themselves  inta  snch  ' simple'  ideas  as. 
were  copied  from  a  precedent  feeling  or  sentimrat 
for  every  mathematical  figure  of  whiu  we  can  think 
resolves  itself  into  a  pdnt  and  motion }  and  a  point 

having 


—  ^  ^  .  

(s)  T/Uttkingy  in  the  pro^ety  of  the  English  tongue,  signifies  that  sort  of  operation  of  the  mind  about  ita 
ideas  wherein  the:  mind  is  active ;  where  it,  with  some  demee  of  voluntary  attention,  constders  any  things. 
Locke. 
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Df  Cou^ii- luviii^  I'O  piii'ts  and  t;o  magnitude,  cannot  possibly  be 
•outness  and  the  ol)ji;ct  of,  leeli.ng  to  any  oi'  our  senses.    If,  therc- 
R«-flectJon.^  fore,  idea';  alone  l;c  the  objects  of  thought,  we  have 
'    '   refuted  Mr  Hume's  position  by  the  very  method  which 
be  himself  lays  down  }  for  we  have  ^rodiiccd  an  idea 
irbich  is  nut  derived  elUier  from  a  precedent  feellng'or 
a  precedent  sentiment.   By  sentiment,  we  suppose  to 
be  here  meant  that  nliich  by  other  philosophers  is  de- 
nominated consciousness  j  and  of  conuciousness  it  is  an- 
deniable  that  nothing  is  the  object  but  the  actual  ener- 
gies of  our  own  minds. 

But  ideas  are  not  the  only  objects  of  thought.  Vtc 
Lave  already  given  eur  reasons  for  restricting  tlic  word 
idea  to  that  appearance  which  an  object  of  sense,  when 
reflected  on,  mak.es  either  in  tho  nMmory  or  imagina- 
tion. Such  was  undoubtedly  its  original  signiBcation  } 
the  objects  and  bad  it  never  been  used  to  denote  other  And  very 
oTduMgfat.  different  objects,  much  error  and  perplexity  would  bavo 
been  avoided,  which  now  disgrace  the  science  of  me- 
taphysics. Things  may  theruelvea  be  the  objects  of 
theagbt  j  and  when  that  is  the  caw,  to  tiiink  of  their 
were  it  possible  to  do  so,  would  be  worse  tban 
useless  f  for  we  may  certainly  know  a  man  better  by 
looking  at  himself  than  by  locjung  at  bis  picture.  Of 
things'  which  arc  themselves  the  objects  of  thoug^it,  we 
have  either  a  direct  or  a  relative  knowledge.  We  know 
directly  the  actual  operations  of  our  own  minds  by 
the  most  complete  of  all  evidence,  that  of  conscious- 
ness }  and  we  have  a  relative  notion  of  mathematical 
points  aod  lines :  but  neither  of  mental  energies  nor 
of  these  external  things  (t)  can  we  possibly  have  any 
idea. 

It  is  well  observed  by  Dr  Reid  *,  that  oar  notions 
both  of  body  and  mind  arc  nothing  more  than  rela- 
*tivc.       \(^t.  is  body?  It  ts,  say  philosophers,  that 

  vrhich  is  extended,  solid,  and  divisible*   Says  the  que- 

"  ^m^s  nnrift,  I  do  uot  ask  what  the  properties  of  the  body  are, 
■tHe  Active  but  what  is  the  thing  itself ?  kt  mc  first  know  direct- 
ly  what  body  is,  and  then  consider  its  properties. 
To  this  demand  I  am  afraid  the  querist  will  meet 
with  no  satisfactory  answer ;  because  our  notion  of 
body  is  not  direct,  but  relative  to  its  qualities.  We 
know  that  it  is  something  extended,  solid,  and  divi- 
sible, and  vtfi  know  no  more.  Again,  If  it  should  be 
asked,  w)iat  is  miml  ?  It  is  that  which  thinks,  I  ask. 
noi  what  it  docs,  or  what  its  ^perties  are,  bat  what 
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it  is  ?  To  this  I  can  find  no  answer ;  our  notion  of  or  Conr 
mind,  being  not  direct,  but  relative  to  its  c^ra- ouimeu  i 
tions,  as  our  notion  of  body  is  relative  to  its  qoali-^^^^* 
tics  (o)."_ 

Our  notion  of  a  mathematical  point  is  of  the  Teryabont'' 
same  kind.    What  is  a  point }  It  i»,  says  Euclid,  thatwhch, 
which  has  no  parts  and  no  magnitade.   Replica  the  however 
querist,  I  ask  not  cither  what  it  has  or  what  it  has  not,  ^ 
let  me  first  know  what  it  is  ?  To  this  second  question,  g^jp^ 
it  mi^ht  pcrliaps  be  answered,  that  a  mathematical precuioa 
point  is  that  which  by  motion  generates  a  line.  But, 
rejoins  the  querest,  I  am  not  inquiring  what  it  gene- 
rates }  give  me  a  direct  idea  of  the  point  itself?  or,  if 
that  cannot  be  done,  as  surely  it  cannot,  tell  me  what 
its  oBsprlng  a  line  is  ?  A  line,  says  Euclid,  is  len^ 
without  breadth.    I  have  no  idea,  replies  the  querist, 
of  length  without  breadtb.    I  never  felt  an  impression 
from  a  sensible  object  which  did  not  suggest  length, 
breadth,  and  thickness,  as  inseparably  united ana  I 
can  have  no  ide*  which  is  not  the  ccpy  of  a  former  im- 
presstDTt,   To  assist  the  qucri8t*s  conception,  it  may  be 
said  that  lines  are  the  boundaries  of  a  superficies,  and 
that  superficies  are  the  boundaries  of  a  solid  body  ;  and 
of  a  solid  body  every  man  has  a  clear  and  direct  idea, 
in  the  most  proper  sense  of  the  word.    Here  then  are 
several  thiqgs,  viz.  points,  lines,  and  superficies,  of  not 
one  of  which  is  it  possible  to  form  a  direct  notion  }  and 
yet  we  know  them  so  thoroughly,  from  the  relation 
which  they  bear  to  other  subjects,  that  we  can  reason 
about  them  with  a  precision  and  certain^  whidi  only 
the  mathematical  sciences  admit. 

The  great  advantage  of  these  sciences  above  thcAadwi 
moral,  Mr  Hume  himself  expressly  admits :  but  hoi*  V"^ 
attributa  it  to  a  wrong  cause,  when  he  My*  it  connata 
in  this,  that  the  "  ideas  of  the  former  being  ten^t 
are  alwavs  dear  and' determinate  }**  for  we  see  that  the 
notion  of  a  point  or  of  a  line  is  merely  relative,  and 
cannot  possibly  be  the  copy  of  a  sensation,  or,  in  his 
language,  of  a  sensible  impression.  If  then  we  have 
clear  and  determinate  notions  of  points  and  lines,' and 
may  reason  about  them  without  ambiguity,  as  he  ac- 
knowledges we  may,  what  is  there  to  hinder  ne  firam 
having  an  equally  clear  and  detcxminate  notion  9& 
power,  or  from  reasoning  ab<wt  it  with  as  little  ambtr 
guity  (v) :  Why,  says  he,  've  an  not  coDBcioua  of 
powers   And  to  Jprove  this  fosation,  which  needs  no 

proof. 


(t)  doling  mAthemattcal  points  and  Uoea  external  things,  we  do  not  mean  to  attribute  to  them  any  cor^ 
poreal  existence.  We  know  well  that  tjiey  are  merely  creatures  of  the  nind,  and  that  if  there  were  no  nund, 
they  could  have  no  existence.  But  twenty  men  may  at  the  same  instant  have  a  notion  oS  the  same  lines  and  the 
same  points  j  and  therefore  these  lines  and  points  have  an  existence  independent  of,  and  external  to,  any  one  mind, 
at  least  to  aqy  one  Imman  mind.  Tbe  objects,  however,  of  wbick  a  man  is  cooiciouH,  are  in  no  niiae  whatever 
external,  for  they  ^re  present  to  no  human  miod  but  his  own. 

(u)  The  QpinioQs  of  philosopbeni  c(Xiceming.  corporeal  and  spiritual  substances  shall  be  considered,  more  fully 
hereafter,  tn  qiwting  from  Tjt  Reid  on  anc>tber  subject,  we  have  been  oliliged  to  anticipate  bis  opinion,  which 
will  be  found  to  be  not  n^ore  modest  than  just. 

(v)  "  Tlfere  are  some  thjng?  of  whuJi  we  can  have  both  a  direct  and  relative  ctmc^ption.  X  can  directly 
conceive  ten  thousand  men,  or  ten  thousand  ponnds,  because  both  are  objects  of  sense,  and  may  be  seen.  But 
w4)ether  I  see  such  an  object,  or  directlji;  conceive  it,  my  notion  of  it  is  indistinct ;  it  is  only  that  of  a  great 
Multitiide  ^  men,  or  of  a  great  heap  of  money )  and  a  small  addition  or  diminution  ro^es  no  perceptible 
change  in  the  notion  I  form  in  this  way.  But  I  can  form  a  relatire  potion  of  the  same  number  of  me*  or  of 
pounds  by  atten^g  to  the  relations  which  thip  ntmiber  baa  to  other  numbers  greater  or  less.  Then  I  ptrcave 
that  the  relative  notion  is  distinct  and  scientific  }  for  thc.additina  of  a  siiqpe  man,  or  a  ungle  pound,  or  even 

of 


Digitized  by 


Google 


p.  VL 

osei-  pnttf*  be  inaku  many  ofcseirations  that,  however  just, 
«  and  might  certainly  have  been  spared.  Of  these  one  is,  that 
fa'o"  _  **  a  man  suddenly  struck  with  a  paby  in  the  leg  or  arm, 
or  whs  had  now  lost  these  members,  frequently  endea- 
voms  at  Grat  to  move  them,  and  employ  them  in  their 
unual  offices.  Here  he  is  as  much  coDScioos  of  power 
to  command  soch  limbs,  as  a  man  in  perfect  health  is 
censciens  of  power  to  actuate  aay  member  which  re> 
mains  in  its  natnraL  state  and  canoitien.  But  coosci- 
ouancsa  never  deoeiTCs.  Comeyiently,  nnthcir  in  the 
aw  ease  nor  in  the  other  are  we  ever  omsiuetts  of  any 
power.**  This  is  true  j  we  never  are  consciona  of  any 
power ;  but  ire  are  frequently  coiueioaB  of  actou 
mergies :  and  the  man  who,  aStier  bun§  Mddenly 
■truw  with  a  paby,  endeavours  in  vun  to  move  hu 
leg  or  arm,  is  as  conscious  of  energy  as  he  who  in 
health  makes  the  attempt  with  success.  Nor  let  it  be 
imanoed  that  his  cmtsciousDess  deceives  him  j  for,  as 
Mr  Home  justly  observes,  cmtsciousoess  never  deceives. 
He  ii  certain  of  the  energy^  but  Ends  by  experieoce 
that  the  instruwunt  of  this  energy  has  suddenly  become 
disordered  and  unfit  for  its  usual  office.  In  this  and 
ih»  alone  consists  the  di&rcnoe  between  the  paralytic 
aqd  the  man  whose  limbs  are  sound.  The  one  may  be 
as  conscioas  of  energy  as  the  other,  and  his  consd- 
oosaess  may  be  eqwuly  infallible.  What  then  ts.  this 
CDN^  ?  Mr  Home  will  not  say  that  it  is  an  iiAa,  for 
it  is  not  the  copy  of  any  aoteeedeot  impression  }  be- 
sides, he  has  somewhere  allowed  that  ideas  are  never 
active.  Is  it  then  a  substance  ?  Impossible !  ibr  it  is 
not  permanent :  and  we  believe  no  man  will  ven- 
ture to  affirm,  or  even  to  suppose,  that  the  same  sob- 
stance  can  be  repeatedly  anaihUated,  uid  as  ohai 
created.  Is  it  then  the  occasiwid  exertion  of  some 
substeace  ?  This  must  be  the  truth ;  for  no  ether  sup- 
position remains  to  be  made.  If  so,  that  substance 
most  be  possessed  of  power  j  for  a  capacity  of  exert- 
ing actual  energy  is  »\\  that  is  meant  by  the  word  power. 

Wherever  there  is  a  capabHity  of  cnei^y  ur  exer- 
tiui,  there  must  be  fower;  for  though  there  can  he 
no  Mcertion  widmot  power,  there  may  be  power  that 
is  not  exerted  *.  Thus  a  maa  may  have  power  to  speak 
when  he  is  silent }  he  may  have  power  te  rue  and  waDc 
,  0^  when  he  sits  still.  But  thooj^  it  be  one  thing  to  speak 
and  another  to  have  the  power  of  speakiogi,  we  al- 
ways cwKcive  of  the  power  as  something  which-  has  a 
certain  relation  to  the  effect ;  and  of  cvtrj  power  we 
farm  our  notion  by  the  effect  which  it  is  aUe  to  pro- 
duce. Nor  is  it  only  in  speaking  and  moving  his 
limbs  that  a  man  is  conscious  of  energy.  There  is  as 
moch  energy,  tfaon^  of  a  diffennt  kind,  in  tHnkimg 
as  in  aduig,   HcMe  the  powcn  of  the  banao  minv 
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have  been  divided  into  active  and  speculative.   By  tiie  Of  Coawf- 
farmer  we  move  the  body  ;  and  by  the  lattCT  we  see,n»ae>i  >nd 
hear,  rensember,  distinguish,  jodge,  reason,  and  per- Rg^gction-, 
form  npon  our  notums  and  ideas  every  other  opera-  ' 
tion  which  is  compc^ended  under  the  general  word 


to  think:^ 


Mr  Xtocke  f  has  iotrodnced  into  his  theory  of  power  Xrftcke'i 
another  distioctbn  than  that  wbicb  we  have  made  be-P***"' 
tween  active  and  speculative  powers.    0^*^^I>S  ^^jj^T^J^^ 
our  senses,  under  which  on  tlus  occasion  memory  is  q^m^. 
certainly  indudcd,  various  changes  io  objects,  we  col-t  Jwy, 
lect,  says  he,  a  posubilitjr  in  one  (dtject  to  be  changed,  book  ii. 
and  in  another  a  possibility  of  making  that  change,™"^ 
and  so  coue  by  dmt  idea  which  we  coll  power.  Thus 
we  say  that  fire  has  a  power  to  melt  gold,  and  that  gold 
has  a  power  to  be  melted.  The  first  he  calls  active^  the- 
second  paanvCf  power.  But  to  say  that  the  potabSity  of 
being  changed  is  power^  seems  to  be  a  very  improper 
mode  of  speaking,  and  suiih  as  may  lead  to  consequences 
which  the  excellent  author  certainly  held  in  abhor*. 
rence.    It  tends  to  make  unwary  readers  ima^;ine  that 
the  passive  subject  is  as  necessary  to  the  existence  of 
power,  as  the  active  being  of  which  power  is  an  at- 
tribute ;  but  if  the  universe  had  a  beginning,  and  if ' 
its  Creator  be  immntaUe,  two  proponUons  which  Bb. 
Locke  firmly  believed,  there  certainly  was  power  vhen-. 
there  was  no  change,  nor  any  thing  existing  vriiich  was 
capable  of  change.  He  owns,  indeed,  that  active  power 
is  more  ^perly  called  power  than  the  other }  but  we : 
see  no  propriety  at  all  in  passive  power.  **  It  is  (in  the 
language  of  Dr  Bcid)  a  powerless  power,  and  a  cmitni< 
diction  in  terms.^^  ttC 

fiat  though  Loeke  here  uses  improper  terms,  be sbsat* 
has  other  observations  with  which  we  ha\*e  the  hnwor?^'''*"' 
fully-  to  agree,  and  wbidi  lead  to  consequences  the  re-^^ji]^^^^ 
verse  of  that  impiety  which  seems  to  follow  frmu  the  ipecting 
notion  of  passive  power.   He  observes,  that' "  we  have  power 
from  body  no  idcta  at  all  of  thinking,  nor  any  idea  of^l^^J^ 
the  begbning  of  motion'..   A  body  at  rest  afinrds  us^^^^*^ 
no  idea  of  any  active  powR  to  move  ;  and  when  it  is 
set  in  motiMi  itself,  that  motion  is  rather  a  passion- 
than  an  actioa  in  it.    For  fdien  the  ball  obeys  the 
stn^of  a  bUliard  slick,  it  is  not  any  action  of  the  ball,, 
but  a  passion  t  also,  when  li^  impalse  it  sets  another 
ball  in  motion  that  lay  iir  its-  way,  it  only  communi- 
cates the  motion  it  had  received  from  anbther,  add 
loses  in  itsdf  so  mnch  as  the  other  received ;  which 
gives  us  but  a  very  obscure  idea  of  an- active  power  of 
moving  in  body,  whilst  we  (Swerve  it  oaly  to  tratutftr, 
but  not  to  prodnce  any  moCioD.   So  that  it  seems  to 
me,  we  hnve  from  the  obaervatioii  of  the  '  operation  oif 
bodies  by  omr  senses  bntv-veiy  in^eiANit'obscim-idfea 

of 


of  a  penny,  is  cauly-pereetfed.  In-like  muma;  I-  oan  form  a  direct  notion  of  -  a  ^ygon  of  a  thbosand  equal', 
sides  and  equal  angles.  This  divect  notion  cannot  be- more  distinct  wheti  conceived  it»  the  mind,  that)' that 
v^ich  I  get  by  sight  when  the  object  is  before  mej  and  -I  fiad  it  sftindistfaiet-thatit  has  tite  same  appeamhce  to- 
my  eye,  or  to  my  direet  coneeptioir,  as  a  polygon  of  a  thountid  and  on<i,  or  of  nine  hnttd^d  add  hifiety-tiitie ' 
sidss.  But  when  I  form  a  rtlattve  conception  of  it,  by  attending  to  the  relatlan-'iC  bcHrs  to  'polygohs  'of  -& 
gve^r  or  less  number  of  sidbs;  my  nirtion^  it  betiomes  distlMt  ttira-seieti^  the  pro* 

perties  by  which  it  is  distihguiahed  from  idt  othtir  polygebs.  From'^icsft'instnneiel  it  a|iMarl,  tbat  our  rekCivii- 
conoeptkna  of  things  an  not  nhmys  leas  disdnct,-  nm  Ivik  fit  matetids  ftr«olcarate'reaMimg,  than  thoati  anf 
dinet'}  and  that  Uie  coMnrf  may  happen  in  mTenmriuiltle  degre*.^* 
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WhcBce  it 

■fottowt, 


Of  Conici.  of  active  power,  since  they  afford  us  not  any  idea  in 
^JJ^^J^tbenuelTCS  of  the  power  to  begin  any  action  either  of 
-  motion  or  tbongfat."    He  thinks  it  evident,  howerer, 

that  we  find  in  ourselves  a  power  to  begin  or  for- 
bear, continue  or  end,  several  actions  of  our  miods  and 
motions  of  our  bodies,  barely  by  a  thought  or  pre- 
ference of  the  miud  ordering,  or,  as  it  were,  command- 
ing, the  doing  ot  not  doing  such  or  such  a  particular 
action.  This  power  which  the  mind  has  thus  to  order 
the  consideration  of  any  idea,  or  the  forbearing  to  con- 
sider it,  or  to  prefer  the  motion  of  any  part  of  the 
body  to  its  rest,  and  vice  vermis  in  any  particular  in- 
stance, is  that  ^ch  we  call  vaW.  The  actual  exer- 
cise  of  that  power,  by  dincting^  aoy  particular  action, 
or  its  forbearance,  is  that  which  we  call  tv/iltwn  vt 
■willing. 

According  to  Mr  liocke,  therefore,  the  only  clear 
th  t  onl  or  i(l<»  we  have  of  power,  is  taken  from  the 

meh  beinK*  P***^  which  we  find  in  ourselves  to  give  certain  motiimB 
at  have  will  to  our  bodies,  or  certain  directions  to  our  thoughts  } 
and  imder-  and  this  power  in  ounelvcs  can  be  brought  into  action 
only  by  willing  or  volition.  Tfau  as  exactly  oar  doc- 
mlpolw'**™*'  where  we  have  endeavoured  to  prove,  that 
witboot  Uie  couscioniDCSB  of  actual  energy  in  ourselves, 
we  never  could  have  acquired  any  notion  at  all  of 
power  from  obaervii^  the  dian|^  vriiich  take  ^ace 
anMMi^  external  objects.  But  if  this  be  so,  if  the /louwr, 
of  idbich  ahine  we  know  any  thing,  can  be  hrougfat 
into  action  only  by  willing  or  vdition,  and  if  wilt  ne> 
cessarily  im^ies  some  degree  of  understanding,  as  in 
us  it  certainty  does,  it  comes  to  be  a  question  of  the 
first  importance,  whether  any  being  which  possesses  not 
'  will  and  understanding  can  be  possessed  of  real  power, 
or  be  the  efficient  cause  of  any  actini.  This  question 
we  feel  ourselves  compelled  to  answer  in  the  negative. 
If  toe  had  not  will,  and  that  degree  'of  understanding 
which  will  necessarily  im^ies,  it  is  evident  that  we 
could  exert  no  power,  and  coouquently  could  have 
none  :  fur  power  that  cannot  be  »erted  is  no  power* 
Jt  follows  also,  that  the  ^ower,  of  which  akne  we 
.  can  have  any  disUnct  notMa,  can  be  only  in  hemgt 
that  have  understanding  ud,  will.  Power  to  podnce 
any  e^t,  implies  power  not  to  produce  it }  and  we 
can  confxive  no  way  in  which  power  may  be  deter- 
mined to  one  of  these  rather  than  the  other  in  a  being 
that  has  not  wilL  We  grow  from  inftincy  to  man- 
hood %  we  digest  our  food,  oar  blood  circulates,  our 
heart  and  arteries  beat ;  we  are  sometimes  sick  and 
SMnetimes  in  health :  all  these  things  must  be  done  by 
the  power  of  some  a^ot,  but  they  are  not  done  by 
our  power.  And  if  it  be  asked  how  we  know  Uits } 
the  answer  is,  because  they  are  not  subject  to  our  will. 
This  is  the  ii^aUible  criterion  by  which  we  distinguish 
>hat  is  onr  doing  from  what  is  not }  what  is  in  our 
power  from  what  is  not.  Human  power' can  be  ex- 
erted only  by  will :  and  we  are  nrad>le  to  conceive  any 
active  power  to  be  exerted  without  will.  If,  therefore, 
any  man  affirms  that  a  being  may  be  the  efficient  cause 
of  an  action  which  that  being  can  neither  conceive  nor 
will,  he  speaks  a  language  which  we  do  not  under- 
stand. If  he  has  a  meaning,  he  must  take  the  words 
power  and  efficiency  in  a  sense  very  difierent  from  ours: 
for  the  only  distinct  notion,  indeed  the  only  notitm 
which  we  can  form,  of  real  efficiency,  is  a  relation  be- 
twtea  the  cunse  and  effect  ainular  to  that  between 


ns  and  our  voluntary  actions.  It  seems  thnefore  most  Of  Couei- 
probable,  that  such  beings  only  as  have  some  degree  cfo^^*^ 
understanding  and  will  can  possess  active  power,  and 
that  inanimate  beings  must  be  merely  passive.  Nothing 
which  we  perceive  without  u.s  affords  any  good  ground 
fm-  ascribing  active  power  to  any  inanimate  being ;  and 
we  can  as  little  conoei  ve  soch  a  be  ing  possessed  of  power 
as  we  can  conceive  it  capable  of  feeling  pain.  On  the 
other  hand,  every  thing  which  we  discover  in  our  own 
constitution,  leads  us  to  think  that  active  power  cannot 
be  exerted  without  will  and  intelligence :  and  to  affirm 
that  it  can,  is  to  affirm  what  to  us  at  least  is  a  contra- 
diction in  tenus.  ■  iit 

To  this  reasoning,  which  is  I>r  Beid^s  *,  and  which  An  gltf«e. 
to  OB  aj^peais  unanswerable,  we  have-  heard  it  objected,  <**••• 
that  a  man  bora  blind  has  the  same  evidt-nce  for  the  «  ^ 
non-existence  of  colour  that  is  here  ur^d  for  the  ini-,ay,MU« 
possibility  of  power  being  exerted  without. will  9nAAetive 
understanding.    If  the  objection  bad  not  been  madei^"Kr>*/ 
by  a  very  acute  man,  we  should  have  deemed  it  alto- 
gether  nnwralby  of  nuiice  j  for  between  the  two  casea 
supposed  to  be  similar  there  is  hardly  sAiy  analogy.  A 
man  born  blind  has  no  notion  whatever  of  colour.  -  If 
you  describe  it  to  him  in  the  best  manner  yon  can, 
aod  refer  it  to  any  of  the  senses  which  be  posaesaes ; 
if  you  say  that  it  is  the  object  of  feeling,  and  that  by  ^ 
feeling  it  one  nay  perceive  things  at  the  di^ance  in 
mai^  miles  ;  the  blind  man  has  reason  to  say  that  yon 
are  uttering  a  prc^position  which  be  knows  with  the 
utmost  certainty  cannot  possibly  be  true.   But  if  yon 
tell  him  that  colour  is  the  object  of  the  sense  oi  sight,  - 
a  sense  which  he  possesses  not that  it  has  not  the  least  • 
resemblance  to  the  objects  of  the  other  senses  >  and 
that  persons  endowed  with  the  sense  of  sight  perceive 
coloured  objects  at  the  distance  of  many  miles  j  the 
blind  man  cannot  know  whether  iriiat  you  sa^  be  true 
or  &lBe,  because  he  has  no  idea  or  conception  of  the 
things  of  which  you  speak.    This  is  not  the  case  with 
respect  to  power  *,  for  every  man  who  has  reflected  on 
the  operattons  of  his  own  mind  has  a  very  distuict  no- 
timi  (H  power,  and  knows  perfectly,  that  to  the  actnal 
exertion  of  the  only  power  which  he  am  conceive,  will 
add  understanding  are  necessary.    Should  it  be  eaid 
that  there  may  be  power  altogether  difierent  from  that 
of  which  we  have  a  distinct  conception,  we  think  it 
sufficient  to  reply,  that  of  a  thing  which  cannot  be 
conceived  notlung  can  be  either  affirmed  or  denied : 
that  activity  exerted  without  will  and  understanding 
ought  not  to  be  .called  an  exertion  of  power^  because 
power  is  the  name  already  apjvopriated  to  the  attri- 
bute of  a  being  by  which  he  can  do  certain  things  if 
be  wills }  that  as  we  f»n  form  no  notion  of  a  real  effi' 
cient  cause  which  has  not  will  aud  understanding,  so 
we  have  no  reason  to  believe  that  such  a  cause  any- 
where exists }  and  to  say  that  power,  such  as  we  can 
conceive,  may  be  exerted  without  wfll  and  nnderatand- 
ing,  is  as  ^reat  an  abswdity  as  to  say  that  there  maybe 
vdocity  without  space. 

But  if  active  power,  in  its  proper  meaning,  requires 
a  subject  endowed  with  will  and  intelligence,  what 
shall  we  say  of  those  active  powers  which  philosophers 
teach  us  to  ascribe  to  matter,  the  powers  of  corpuscu- 
lar attraction,  magnetism,  eleetricity,  gravitation,  and 
others  ?  These  powers,  as  they  are  callnl,  AwSX  be  con- 
sidered what  we  treat  of  the  nature  and  source  ^  cor- 
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Vuth.  pereal  motioii.  In  the  mean  time,  it  is  suffieient  to 
observe,  tfaat  whatever  the  a^nts  may  be  in  the  ope- 
ratiens  of  nature,  whatever  the  manner  of  their  i^ncy 
or  the  extent  of  their  power,  they  depend  opon  the 
First  Cause,  and  are  aH  under  his  contrenl* 

Chap.  VII.  Of  Truth,  and  the  dtffeixjii  Sovrces 
«/  Evidence. 

Sect.  I.  Of  Truth. 

By  pnrmieg  these  inqwries  in  the  order  irhidi  to 
\ss  appears  most  natntal,  we  are  new  led  to  the  contem- 
plation of  those  facnhies  of  the  hnnmn  mind  «f  whidi 
tnah  is  property  the  object.  Bnt  what  is  /rtiM  9  This 
was  a  famous  qoestion  among  the  Greek  sophists ; 
'Vrfaich  had  been  so  often  agitated,  and  to  which  so 
many  absurd  answers  had  been  given,  that  it  came  at 
last  to  be  doubted  by  men  of  the  world  whether  a 
satisfactory  answer  could  be  given,  or  indeed  whether 
the  QWtter  was  worthv  of  investigation.  It  is  well 
known,  that  among  the  ancient  philosophers  there 
was  a  sect  called  from  their  principles  Sceptic*^  and  from 
their  (bunder  PyrrhmianSf  who  openly  avowed  their 
<^nton  that  truth^  like  virtue,  is  nothing  but  a  name  j 
that  all  things  are  equally  true, or  rather  eqnallydoaht- 
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ful }  and  that  it  is  in  vain  for  man  lo  hope  for  cerlalo-  Of  Tratt* 
ty  in  any  inquiry  in  vAnch  he  can  be  engaged.  Such  '-'  h 
Bcepticiam  as  tliis  no  modem  ]diilosopher  has  professed ; 
but  many  have  had  enough  of  it  to  make  sober  men 
hesitate  about  defining  truth,  and  even  insinuate  that 
of  truth  no  definition  can  be  given.  This  surely  is  a 
mistake.  If  truth  cannot  be  defined,  it  still  wanders 
at  large  and  in  disguise,  and  vain  must  be  the  pursuit 
of  every  man  who  endeavours  to  obtain  it ;  he  is  pur- 
suing he  knows  not  what. 

So  obvious  and  so  solid  ia  thu  r^ectiooi  that  almost  Truth  de< 
every  philosopher  of  merit  who  has  lately  written  on'flncd. 
the  nature  of  evidence  has  begun  bis  work^  if  not 
with  a  fiwmal  definition,  with  soltaething  at  kast  equf- 
valeot  to  a  definition  of  the  object  df  his  pursnit.  To 
repeat  all  these  definitions  coold  bctvo  no  other  par- 
pose  than  to  swell  this  article  to  a  disproportibnftd 
bulk,  and  to  perplex  perhaps  the  mind  of  the  reader. 
We  shall  therefore  content  onrseWes  with  that  which 
is  given  by  Mr  Wollaston.  "  Those  propositions  (says 
he)  are  true  wbich  represent  things  as  they  arc  :  or 
truth  is  the  confoimity  of  those  words  or  signs  by 
which  things  are  expressed  to  the  things  themselves.'* 
Notwithstanding  the  objections  of  a  very  learned  and 
acute  writn-  (w),  this  is  the  best  definition  of  truth 
which  We  have  net  With  in  an^  hmgnage.  It  is  i-on- 
4  G  cise 


Cw)  Dr  Tatham  havitig  asked  with  a  contemptuous  air,  Hon  imperfect  and  illogical  is  the  definition  of 
truth  ^ven  by  Wollaston  ?  proceeds,  though  not  to  define,  to  describe  or  characterite  it  himself.  **  Truth 
(says  he)  is  of  the  nature  and  essence  of  God,  like  him  incomprekensiUe  in  the  whole,  and  ineffMte  in  its  siib- 
limer  parts.  For  thr^se  and  other  reasons  it  cArinot  admit  of  an  adequate  definitwn.  And  who,  in  the  beginning 
of  his  researches,  should  presume  to  define  that  which,  afler  all  his  longest  and  best  conducted  labours,  he 
can  only  hope  partislly,  and  ofiea  imperfectly,  to  com|irehend  j  and  of  which  an  important  patt  can  neither 
he  dtreetfy  expressed  nor  directly  understood  P  We  may  indeed  esteein  omwives  highly  favoured  by  the  Author 
and  Finisher  of  all  truth,  if  at  the  end  of  our  researches,  w6  shall  be  able  any  way  to  ttoderstand,  to  define, 
and  to  apply,  u  few  particular  portions  and  detachments  of  it,  and  to  guard  them  from  erKor  and  torrup- 
tion.  When  opon  a  solemn  occasion  the  question  was  put  to  our  Lord  by  a  Roman  gnvemor,  ^hat  is  trdtb  9 
thooffli  it  was  what  he  fiilly  and  perfectly  knew,  and  what  he  came  pur]M)8ely  and  pro&ssedly  to  teach,  be  did 
not  define  it.  He  knew  that  definition  was  never  the  beA  method  of  instructitm }  and  Aat  hi  its  common  nse 
^  and  application  it  was  seldom  the  friend  of  truth.  FMlesophically  viewed,  woitls  do  not  constitote  truth  \ 
ihey  are  only  the  vocal  instruments  by  wtich  it  is  communicated,  or  the  written  signs  by  Which  it,  is  recordedi 
By  an  inquirer,  therefim,  things  are  to  be  examined  rather  than  words  defined.  By  a  teacher,  things  are  to  be 
conveyed  by  words  in  some  fiirm  or  other,  Which  are  doubtless  to  be  ^xpluned  to  the  understanding,  if  not 
sufficiently  Understood  before.  "Bat  ejrplanation  is  one  thing,  and  d!f/?mfi'i}ff  quite  anothetj  Explanation  is  the 
first  office  of  a  teacher :  Definition,  if  it  be  good,  is  the  la^t  of  the  inquirer,  after  ths  truth  be  found  and  is 
flien  the  most  advantageotuly  employed  by  the  teacher,  when  lus  previous  instructions  have  prepared  him  for  it. 
God  is  a  nund,  and  truth  is  consequently  an  attribute  of  hind.  To  the  SUK,  declaring  at  bis  rising  a  marvel' 
lous  instrument,  He  by  whom  all  things  were  made  hath  delegated  the  power  of  enlightening  the  matertai  system : 
whilst  he  baUi  reserved  to  himself  the  office  which  is  more  suitable  to  his  nature,  of  giving  light  and 
knowledge,  by  his  eternal  TRtrrn,  to  the  mind  of  man.  But  whether  he  acts  flirough  the  instrumentality  of 
his  creatures,  or  more  immediotefy  from  himself,  he  is  nniform  and  consistent  in  his  operations  y  bo  that  one  part 
of  his  divine  economy  is  always  illnstrative  df  another.  As  the  SUN  sheds  his  t^ht  over  the  material  crentiui 
to  be  apprehended  by  the  eye,  truth  is  the  light  shed  down  from  heaven  to  be  apprehended  by  the  intellect, 
given  to  dlmnine  every  subject,  notttral  and  motal,  corporeal  and  s|nritnal,  so  ns*they  are  qmUified  1^  their 
difierent  natures  to  cottvey  It  to  die  human  mind,  or  nSdm  pelhapi  so  far  as  die  human  mind  is  qualified 
to  receive  it  from  them.*^    The  Chart  and  Scale  of  Truth,  vol.  i. 

This  passage,  of  which  some  parts  are  certainly  not  remarkable  for  perspicuity,  seems  to  be  descriptive,  not 
of  truth  in  the  •common  acceptation  of  the  word,  but  of  oil  kmwledge  human  and  divine,  of  which  indeed  no 
adequate  definition  can  be  given.  TVtff A;  as  here  used,  seems  to  be  opposed  to  ignorance  y  as  used  by  Mr  Wol- 
laston and  others,  it  is  opposite  to  fi/sehood.  In  this  last  sense  it  may  certainly  be  e/tphiriedj  if  not  defined ;  and 
if  the  learned  lecturer  will  allow  that  Mr  Wollaston  has  given  a  good  explanation  of  the  word  truth  as  opposed  to 
Jidsehnodf  we  ^all  hot  quairel  with  him  or  any  man  about  the  propriety  of  an  ex]He8sioD.  We  have  called  it  a 
dejhatum  of  troth  i  becanae  it  was  so  caHed  by  the  anthor  from  whom  it  it^takeH. 
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Of  Thitli.  ciM  and  perspicuous.  It '  eomprebendf  all  kinds  of 
V  truth,  as  well  that  which  is  merely  meotal,  the  subject 
of  silent  CMitemplaticm,  as  that  which  is  conmnuucated 
cither  by  written  tankage  or  by  the  living  voice :  and 
it  makes  truth  itself  immutable,  as  depending  not  upon 
the  arbitrary  constitution  of  this  or  that  individual, 
or  even  of  the  whole  human  race  (x),  but  upon  the 
nature  of  thlags  as  established  by  their  Ahmgfaty 
Creator, 

izo         According  to  this  definition,  every  proposition  which 
dond'        ^  expressed  or  apprehended  is  necessarily  either 
Slier  true  '^^  false,  whether  its  truth  or  falnehood  be  perceiv- 

or  fkke.  ed  or  not  either  him  who  hears  or  by  him  who  ut- 
ters  it.  All  propositimis  are  either  affinnative  or  nega^ 
tive  but  before  any  thing  can  with  fxrtaioty  be  af- 
firmed or  denied  of  another,  we  must  know  those  things 
as  they  are  in  themselves,  as  well  as  the  established 
use  of  the  signs  by  which  tiiey  are  exjnesscd.  He  who 
affirms  or  okwea  without  this  knowledge,  speaks  at 
random,  and  has  no  distinct  meaning, 
lit  £very  faculty  which  we  possess  is  in  some  way  or 
£ver7  bo-  other  an  instrument  of  knowledge  j  for  we  know  by 


nan  facnlly 


concerned  senses,  by  our  memory,  and  by  our  intellect, 
in  the  £very  one  of  our  faculties,  therefore,  is  concerned  in 
the  acquisition  of  truth,  and  furnishes  the  mind  with 
of  tnttL  the  materials  of  propositions.  These  propositions  aie 
indeed  of  various  kinds  ;  but  they  are  all  certainly  true 
or  certainly  false,  though  the  certainty  of  the  truth  or 
falsehood  of  every  one  it  is  not  always  in  our  power  to 
perceive. 

taa  When  a  man  affirms  that  red  is  a  quality  inherent 
^be^f  af  *°  soldter*8  coat,  he  utters  »  jnupoaition  which  even 
tcKta  not  '  <'°*^  vulgar  fimdy  believes  to  be  true,  but  which 

the  tratb  ercrv  philosopher  knows  to  he  &lse.  This  diversity 
of  whut  U  of  belief,  however,  affects  not  the  truth  of  the  propo- 
balicved.  gJtion  itself.  All  mankind  know  ^at  it  is  either  true 
or  false,  independent  of  them  or  their  perceptions  j 
and  it  is  easy,  by  a  few  optical  experiments  and  by  an 
explanation  of  terms,  to  convince  them  all,  that  what 
they  have  agreed  to  call  red  is  do  quality  inherent  in 
.external  objects,  but  onl^  a  sensation  caused  by  the 
impulse  of  certain  rays  ot  light  reflected  from  certain 
objects  to  the  eye  of  the  percipient.  The  contrariety 
therefore  in  this  case  of  vulgar  to  philosophical  belief, 
does  not  result  from  any  ambiguity  in  the  nature  of 
truth  itself,  but  from  the  different  means  of  perceptioa 
whicli  the  clown  and  the  philosopher  possess. 


H  Y  S  I  C  S.  Part  i. 

Again,  Weve  a  manloaking  at «  red  and  a  green  ob-  Of  IVaik 

i'ect,  to  affirm  that  they  are  both  of  tlie  aame  oirionr,  '  — m"** 
le  would  affirm  what  in  one  sense  oiay  he  true,  what 
in  another  is  undoubtedly  £Jse,  and  what  in  a  third 
may  be  either  true  or  false.  If  it  be  bis  meaning  that 
the  two  objects  give  to  him  the  same  sensation,  he-may 
know  with  the  utmost  certainty  that  what  he  says  is  ' 
true  J  if  he  mean  that  they  affect  all  mankind  precise- 
ly  as  they  affect  liim,  he  utters  what  all  mankind  with 
the  most  absolute  certainty  know  to  be  false }  if  he 
mean  that  the  texture  of  the  two  bodies  (that  parti- 
cular disposition  of  parts  on  their  surfaces  which  makes 
them  rc^t  certain  rays  of  light  and  absorb  others)  is 
exactly  similar,  so  as  that  the  one  most  reflect  the  verr 
same  kind  of  rays  with  the  odier,  he  utters  what  all 
mankind  must  believe  to  be  fiilse,  though  still  it  is  pos- 
tiblt  that  what  he  affirms  may  be  true,  lliis  diversity 
of  belief  affecU  not  the  truth  itself  The  two  objects 
are  what  they  are  by  whomsoever  perceived,  or  whe- 
ther perceived  or  not :  the  rays  of  light  reflected  by 
each  are  what  they  are,  whether  they  fall  upon  thi&, 
upon  that,  or  upon  any  ere  j  and  the  sensation  com- 
municated to  this  singular  man  is  certainly  what  be  is 
conscious  it  is,  as  those  of  the  rest  of  mankind  are  with 
equal  certainty  what  they  are  conscious  of.  This  be- 
ing the  case,  it  is  obvious  and  undeniaUe,  that  the  or- 
gans of  si^t  in  this  individual  of  the  human  race  are 
somehow  differently  formed  from  those  of  other  men : 
and  the  only  question  which  can  occasion  a  doubt  ia 
the  mind  of  the  sceptic  is,  whether  bis  or  their  eyes 
be  so  formed  as  to  represent  things  falsely  I  for  that 
by  the  one  or  the  other  things  are  blsely  represented, 
is  as  evident  as  that  two  contradictory  propositions 
cannot  both  he  true.  Now,  though,  for  any  thing  we 
know  it  is  certainly  possible,  as  to  us  it  appears  not  to 
imply  any  contradiction,  that  the  eyes  of  but  one  man 
are  formed  in  a  manner  suitable  to  their  objects,  whilst 
the  eyes  of  all  other  men  are  formed  to  deceive  them  ; 
yet  the  contrair  is  so  highly  probable,  that  no  man 
really  doubts  of  it  any  more  than  he  doubts,  whether 
three  and  two  be  equal  to  five,  t,^ 

This  last  proposition  is  indeed  sud  ta  express  a  tmth  Why  mot 
absolutely  certain,  whilst  the  ftomer  expresses  a  truth 
which  is  called  morally  certain  :  not  that  there  is  ■uiy'tZj^^ 
difference  or  degrees  of  certainty  in  the  nature  of  truths  ^^g^  otkm 
themselves  \  the  only  difference  is  in  vox  power  of  per-morsDf 
ceiving  them.   That  three  and  two  are  equal  to  nvei'^'^'i'^ 

U 


(x)  Dr  Bcattie,  in  his  elegant  essay,  has  given  a  definition  of  truth  very  different  from  this,  though  it  is 
possible  that  Ins  meaning  may  be  the  same  with  Mr  Wollaston^s.  "  I  account  that  to  be  truth  (sa^  be) 
v-liicli  tlie  constitution  of  our  nature  determines  us  to  believe  }  and  that  to  be  Julselmd  which  the  constitution 
of  our  natwe  determines  us  to  disbelieve.^*  But  if  truth  be  really  immtUabUf  as  be  teaches  or  wishes  to  teach, 
it  must  dt-pcnd  upon  the  nature  of  things,  and  not  upon  the  instinctive  impulse  of  any  particular  constitution. 
It  i»  always  difficult,  often  impossible,  to  distinguish  between  the  coustituticm  of  our  nature,  as  it  came  from 
the  band  of  God,  aud  the  same  constitution  as  it  is  moulded  b^  arbitrary  and  capricious  associations  of  our 
own.  A  sincere  member  of  the  church  of  Rome  certainly  believes  the  doctrine  of  traosubstantiatioo.  How 
he  may  do  so  we  have  already  shown.  Were  all  mankind  sincere  ntembers  of  that  diurch,  it  would  be  said 
and  thought,  "  that  the  constitntion  of  human  nature  determines  men  to  believe  traoskibstantiation a  doctrine 
which,  t^gb  it  is  rejected  by  millions,  Fere  Buffier  has  laboured  hard  to  reconcile  with  common  sense.  Yet  it 
is  certain  that  the  same  body  cannot  he  in  different  places  at  the.  same  time  \  and  that  therefore  transubstantiatiom 
must  be  false,  though  believed  by  all  mankind.  Our  ielKving  any  thing  does  not  make  it  true,  nor  our  t/uirAvr- 
tug  any  thing  make  it  false.  We  must,  indeed,  act  according  to  our  belief;  but  in  every  instance  truth  and  false* 
hood  would  have  been  what  they  ace,  though  we  had  never  existed. 
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Chap.  Vll. 

OfTnitfc.  is  said  to  be  an  absolute  truth  'y  because  we  perceive 
'  V  the  vfh(i\e  of  it  as  it  is  in  itself^  and  are  convinced  that 
every  intelligence  from  the  highest  to  the  lowest  who 
understands  the  terms  in  which  it  is  expressed  perceives 
it  as  we  do :  whereas  of  moral  or  physical  truthx,  as  they 
are  called,  we  Mily  perceive  a  part,  and  may  therefore 
mistake  for  want  of  evidence.  ThuH,  in  the  case  of 
the  two  objects  exhibiting  the  same  colour  to  one  man, 
whilst  they  exhibit  diiferent  colours  to  all  other  men, 
could  we  see  into  the  objects  themselves,  and  compre- 
hend them  immediately  with  our  intellect  as  we  com- 
prehend our  own  ideas,  it  might,  and  no  doubt  would, 
ai^ear  as  palpable  a  contradiction  to  say  that  the  par- 
ticular disposition  of  the  parts  on  the  surfaces,  which 
reflect  the  rays  of  light,  are  the  same  in  both,  as  it  is 
now  to  affirm  that  three  and  two  are  not  equal  to  five. 
Between  truth  and  falsehood  there  is  no  medium.  All 
truths  are  in  themsehet  equally  certain  ;  and  to  the 
Sn^me  Beings  who  knows  the  nature  of  every  thing 
more  fully  and  intimately  than  we  know  our  own 
ideas,  they  all  appear  equally  cei-tain :  but  yet  we  may 
withoutriibsurdity  speak  of  probable  tmth  as  well  as  of 
tertain  truth,  provided  always  that  we  make  the  dif- 
ference to  result,  not  from  the  nature  of  things,  but 
frmn  the  power  of  our  understanding,  which  compre- 
hends the  one  kind  of  truth  wholly  and  the  other  only 
i«4  partially. 

VbyuaM  There  is  another  division  made  of  tmth  into  that 
which  is  eternal  and  Bocmaty,  and  that  which  is  tem- 
«t«r««l  and  porary  and  contingent.  Though  we  do  not  approve 
neeesniy,  of  applying  the  epithets  temporary  and  eternal  to  any 
whilst  thing  but  real  existences,  yet  as  this  manner  of  speak- 
ing  has  been  used  by  all  philosophers,  we  shall  give  in- 
tts  tempo-  *»t*Dce»  of  each  kind  of  truth,  and  endeavour  to  ascer- 
niryuid  tain  in  what  the  distinction  consists.  "  The  three 
4-ontiDgeat.  angles  of  a  plain  triangle  are  equal  to  two  right  angles,** 
is  a  proposition  expressive  of  a  necessary  and  eternal 
truth.  *'  The  world  exists,"  is  a  contingent  and  tem- 
porary truth.  Here  it  is  obvious,  that  if  both  these 
juropositions  be  true,  there  is  no  distinction  between 
them,  so  far  aa  mere  trut/t  is  concerned  -y  for  troth  ad- 
floits  not  of  degrees  of  comparison.  It  is  however  said, 
that  the  first  proposition  depends  not  upon  time,  or 
wilt,  w  any  thing  else  }  and  that  tlie  Sojveme  Being 
himself  could  not  make  it  false  :  whereas  it  b  certain- 
ly possible,  that  he  who  created  the  world  could  anni- 
hilate it,  and  thus  reduce  what  is  now  a  truth  to  an 
absolute  falsehood.  This  difference  between  the  two 
propositions  is  thought  a  sufficient  ground  for  calling 
the  former  a  necessary  and  eternal  tiutb,  and  the  latter 
a  temporary  and  contingent  truth.  But  is  the  difference 
itself  real  ?  In  the  present  instance  we  cannot  think 
that  it  is ;  for  if  the  right  angles  and  triangles,  which 
constitute  the  materials  of  the  former  proposition,  be  real 
corporeal  things,  they  may  be  annihilated  as  well  as  the 
rest  of  the  world;  and  then  the  trudi  of  the  proposition 
will  cease,  for  there  can  be  neither  equality  nor  meqna- 
lity  between  nonentities.  If  the  angles  and  trianglefl 
be  merely  ideas  in  the  mind  of  a  ratianal  being,  it  is  not 
to  be  doiied  that  the  juropositMn  must  be  true,  inde- 
pendent of  all  wiU,  whenever  those  ideas  exist,  i.  e. 
^riienever  right  an^es  and  triangles  are  thought  uponj 
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fant  if  all  reasonable  creatures  were  lobe  annihilated,  OfTmtb. 
and  Uie  Supreme  Being  never  to  think  of  trianglet, 
the  proposition  would  unquesliooably  cease  to  be  either 
true  or  false.  The  world  may  indeed  be  annihilated ; 
but  it  certainly  is  not  annihilated  whilst  any  onu 
creature  exists  to  contemj^ate  even  that  whieh  in  called 
necessary  and  tternal  truth  :  and  therefore  whilst  any 
truth  exists  in  a  mind  not  divine,  it  must  be  necessarily 
true  that  the  world  exists ;  for  the  individual  being  by 
which  truth  is  perceivtd  would  then  conhtitute  tlie 
whole  world. 

But  if  in  a  somewhat  different  manner  we  compare 
the  former  of  these  propositions  with  this,  "  The  solar 
system  consists  of  the  sun  and  lU  least  seven  ^Imary 
planets,**  we  shall  at  once  perceive  the  difference  be- 
tween neorasary  and  contingent  trnths.  Both  propcsi- 
tions  we  know  to  be  true  at  this  moment :  but  diere  is 
this  difference  between  them,  that  a  plain  triangle  can 
neithiT  actually  exist  at  any  period  of  du(ation,  nor 
be  conceived  by  any  one  mind  divine  nor  human,  of 
which  the  thi-ee  internal  angles  are  not  precisely  equal 
to  two  right  angles }  whereas  the  solar  system  may 
easily  be  conceived,  and  might  certainly  have  been 
formed,  with  a  smaller  nnrober  of  primary  planets 
rolling  round  the  central  fire.  This  needs'  no  proof  ^ 
as  it  u  well  known,  that  till  very  lately  we  conceived 
the  system  to  con«st  of  the  sun  and  only  six  primary 
planets ;  and  it  has  been  already  shown,  that  mutever 
we  can  positively  conceive  may  possibly  exist.  Thus, 
then,  every  proposition,  of  whico  the  contrary  is  clearly 
and  distinctly  perceived  to  be  impossible,  is  a  necessary 
truth ',  and  it  may  likewise  be  said  to  be  elcrnafy 
because  at  every  period  of  duration  it  must  of  necessity 
when  thought  upon  be  perceived  to  be  true  :  On  the 
other  hand,  every  proposition  of  which  the  cnutrary 
may  be  clearly  and  distinctly  conceived,  is,  if  true, 
only  a  contingent  truth,  because  its  contrary  might  have 
existed  }  and  it  may  likewise  be  called  temporary^ 
because  what  might  have  been  false  in  time  past  may 
yet  be  &1se  in  time  future. 

Though  all  our  faculties  (our  senses,  our  memory,  "nnth  per- 
and  our  intellect),  furnish  materials  for  propositions,  by 
and  are  therefore  alt  subservient  to  the  invef>ti^tion  of 
truth  )  yet  the  perception  of  tmth,  as  it  is  in  itself,  is  an 
commonly  ascribed  to  our  rational  faculties ;  and  these  commonly 
have  by  Locke  and  others  been  reduced  to  two— rea-«aid  to  be 
son  and  judgment.    The  former  is  said  to  be  conver- 
sant  about  certun  truths,  the  latter  chiefly  about  pro-^^*^' 
babilities.  1,5 

Some  late  philosophers  of  great  merit,  dissatisfied  T0  which 
with  this  analysis  of  die  intellect,  have  added  to  rea-  *^°*P^- 
son  and  judgment  a  tliird  fiumlty,  to  which  t**^?  k^^jUJ^^^ded 
given  the  name  of  common  sense,  and  of  which  the  pro-a  tfaiid  ta- 
per object  is  such  truths  as  neither  admit  nor  stand  in  cnltj,  viz. 
need  of  evidence.    By  common  tense  they  mean,  **  thatcoMMon 
degree  of  jadgment  which  is  common  to  men  wrth*""^ 
whom  we  can  converse  and  transact  bnsiness.**  IVhe- 
tlier  the  intrednction  of  snch  a  term  into  metaphysica 
was  proper  or  improper,  we  do  not  think  it  of  import- 
ance to  inquire.  .  According  to  this  definition  of  It, 
which  is  Dr  Beld*s,  it  differs  not  from  the  reason  (y) 
VifiA  judgment  of  Xiocke ;  agreeing  with  the  former  when 
4  G  2  its 


^y)  This  is  expressly  acknowledged  by  Dr  Beid. 


**  It-  is  absurd  (saya  that  aUe  utd  eiindid  writer)  to 
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Of  Intuitive  its  object  is  eertaui  trutli,  ud       tbe  Utter  nben  it 
Evidenee  is  coDTersant  about  probabilities.    Nothing  indeed  is 
and  De-.  j^aK  evident,  than  that  in  the  assent  of  the  mind  to 
""^^  every  proposition,  son*  ene^  of  tbe  judgment  is  ex- 
^  '    ■  erted ;  and  npqn  every  propoeition  ttot  self-evident,  rea- 
soning of  some  Und  or  other  must  be  employed  to  ^o- 
cure  that  assent.    Instead  dierefiore  of  perplexing  our- 
selves and  our  readeis  with  various  analyses  of  the  hn- 
man  understanding,  or  rather  with  various  names  to 
what  after  all  is  perhaps  but  one  individual  power,  it 
will  surely  be  of  more  importance  to  the  cause  of  truth 
to  examine  the  di&rent  sources  of -evidence  by  which 
the  assent  of  the  reason,  or  judgneot,  or  common  sena^ 
is  determined. 

Under  tbe  article  Logic  it  was  observed,  th^tt  intui- 
tim,  ejcpgfience,  and  tetU'mony,  are  each  a  sufficient 
'grouad  ni  judgment ;  bnt  tbey  are  not  tbe  only  grounds. 
Consciousness  is  certainly  one. source  of  evidence,  per- 
haps tli^  i^jost  complete  of  any  ;  and,  in  a  low  degree, 
analogy  is  anotlier.  Of  amsciousncss  we  have  already 
treated,  but  of  attahgy  we  have  yet  said  nothing :  and 
though  we  might  ( for  an  accoant  o  f  intuition^  experience^ 
and  testimotiy)  refer  our  readers  to  ihe  article  LoGiC, 
where  tbey  are  accurately  though  concisely  explained, 
we  shall,  without  repeating  what  has  been  already  said, 
add  a  few  words  on  each,  as  well  to  conipiete  the  prer 
sent  article  as  to  supply  the  deficiencies  of  the  former. 
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Sect.  XI.  Of  Intuitive  Evidence  and  Demonstration. 

Intuitive  evidence  is  that  iriiich  arises  from  the 
comparison  of  two  or  more  ideas  or  notions  when,  their 
a^ement  or  disagreement  is  perceived  irmnediately, 
without  the  intervention  of  any  tliird  iilen  or  notion. 
Of  this  kind  is  the  evidence  of  these  propositions :  One 
and  four  mi^e  five  *  }  things  equal  to  "  tlie  same 
thing  are  eqoal  to  one  another }  thq  whole  is  greater 


METAPHYSICS.  PtotL 

than  any  <^  its  parts and  in  a  word,  all  the  nkioiH  OTbttfttfe 
in  aritniaetic  and  geometry.  All  thue  are  in  mdity  EvUeoee 
prapautions  in  iriiia  tbe  snl^iecfc  and  predicate  appear 
npoa  conqNwison  to  be  ne^iag  mom  than  th«  same 
thii^  taken  in  diierent  views  or  expccaied  hf  diffnent  f 
terms.  In  fiwt,  tb^  are  all  in  aome  respact  rednciUn 
to  this  axiom,  "  Whatever  is,  is.*'  W«  do  not  say 
that  tbey  are  deduced  from  it  for  tbey  bave  in  than* 
selves  that  original  and  intrinsic  evidence  which  makes 
them,  as  soou  as  the  terras  are  understood,  to  be  per* 
ceived  intuitively.  And  if  tbey  be  not  thus  perceived, 
no  deduction  of  reason  will  ever  confer  on  them  any  ad- 
ditional evidence.  But  thoog^  not  deduced  firom  tbn 
general  axiom,  tbey  may  be  considered  as  particular  ex- 
emplifications of  it  'y  inasmuch  as  tbey  ate  all  ii^pli*ij| 
in  this,  that  the  properties  and  relations  of  our  deu 
and  adequate  ideas  caA  be  no  other  than  what  An 
'mind  clearly  perceives  them  to  be.  tif 

It  may  perhaps  be  thought,  that  if  axioma  weiiB  pn-  Etcit  de- 
positions perfectly  identical,  it  would  be  impossible  by  "'*>"^'**i" 
tbeir  means  to  advance  a  single  step  beyond  the 
ideas  first  perceived  by  the  mind.    And  it  would  in-  iatmitivdf 
deed  be  true,  that  if  the  predicate  of  the  proptiutian  cvidcaL 
were  nothing  bnt  a  repetition  of  the  subject  under  the 
same  aspect,  and  in  the  same  or  synonymous  tcrma,  no 
conceivable  advant^|e  could  be  made  of  it  for  tbe  fur- 
tberance  of  knowledge.    Of  such  propositions  as  these, 
for  instance,  "  seven  are  seven,  eight  are  eight,  Uie 
three  angles  of  a  triangle  are  the  three  angles  of  a  tri- 
angle, two  right  ancles  are  two  right  angle's**  it  is  nm- 
ni&st  that  we  conld  never  avail  ourselves  for  tbe  im- 
^veroent  of  soence :  But  when  the  thing,  though 
u  effect  cmnciding,  ia  considered  under  a  dificrent  as- 
pect ;  when  that  which  is  single  in  the  subject  is  di- 
vided in  tbe  predicate,  and  conversely  *,  or  when  what 
is  a  whole  in  tbe  one  is  regarded  as  a  part  of  aoms- 
thing  dee  in  the  other  \  such  pvopnitions  lead  to  the 

disoovery 


conceive  that  there  can  be  any  opposition  between  reason  and  common  sense.  It  is  indeed  tbe  fifst-i>om  of  rca* 
son  }  and  as  tbey  are  commonly  joined  together  in  speech  and  in  writing,  they  are  inseparable  in  their  nature^ 
We  ascribe  to  reason  two  offices  or  two  degrees  :  the  first  is  to  judge  of  things  self-evident  >  the  second  to  draw 
conclusimis  tlmt  are  not  self-evident  firom  those  that  are.  Tbe  first  of  these  is  tbe  province,  and  the  sole  pravinee 
of  common  sense  j  and  therefore  it  eoina'det  w&h  reason  in  its  whole  ertentf  and  ia  only  amather  meme  for  one 
branch  or  one  degree  of  reason.*'  Fere  Buffier  talks  >>MU|ty  tbe  same  language but  Dr  Beattie  expmasea  himaslf 
very  differently.  "  That  there  is  a  real  and  essential  difierenee  between  these  two  facalties  }  that  cecpmon  senae 
cannot  be  accounted  for  by  being  called  the  perfertioH  of  reaaottt  nor  reason  by  being  resolved  into  common  sncse  ; 
'wtU  appear  (be  thinks)  from  the  followiDg  remftrlu  :  i.  AVe  are  cooscious,  from  internal  feclmg,  that  tbe  energy 
of  understanding,  winch  perceives  intuitive  truth,  is  different  from  that  other  energy  which  unites  a  conclusion 
with  a  first  priociptc  by  a  gradual  chain  of  intermediate  relations.  2.  We  cannot  discern  any  necessary  cfuinexion 
between  reason  and  common  sense.  Nay,  he  says,  lluit  we  often  find  men  endued  with  tite  one  who  are 
destitute  of  tbe  other  :**  and  be  instances  dreams  and  certain  kipds  of  madness  where  this  is  the  case  ;  adding, 
that  a  man  who  believes  himself  made  of  glass,  shall  yet  reason  very  jwtly  concerning  the  mraas  of  preaerving  bis 
ffuppoied  Inittleness  from  flaws  and  fractures.**  Surely  these  are  strange  remarks.  Dreams  and  mailncss  bave 
bitnerto  been  supposed  to  originate  in  the  infagination,  or^  as  it  was,  dnominated  by  (be  ancient  pbilosopbers,  die 
phaiitasia ;  and  when  tbe  ideas  or  Uanas  which  are  there  txeaanr^  up  an  disarranged  or  absurdly  compounded, 
a  dreaming  sane  man  or  a  walking  madman,  if  he  reasm  at  all,  must  reason  firom  absurd  principles :  not,  hewever* 
through  any  defect  of.oominon  sense,  bnt  bem  n  diaordec  in  that  region  of  the  hrun,  upon  whid  the  phaataain 
more  immediately  depends.  Of  his  first  repift^  we  can  only  say,  that  tons  it  appemra  to  be  the.re*erae  of  truth. 
In  every  proposition  which  adimts  of  dnnonMintion,  vie  arc  conscious  that  tbe  coDclosion  is  united  with  tbe  first 
principle  by  a  repetition  of  tbe  very  same  energy  of  tbe  understanding  vrtiich  perceives  intuitive  truth.  That 
this  is  the  case  in  every  one  of  £ucUd*8  demanstrfttions,  we-  aj^KaL  to  evciy  matbeaaticai  readsr-^  and  iMiy  it 
must  be  so,  wf}. shall  by  nik4.by  evd^yienr  to  «vin«e. 
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itmttndiwovenr  sf  iiuiiinionUe  ud  aptpamitly  remote  irela- 
idwce  tioBs.  It  h  by  the  aid  of  sueh  simple  sod  elementary 
ua*    V'^^^'^V^^^  arithmetician  and  the  algebraist  pro- 

joQ^  deed  to  the  most  astonishing  discoveries.  Nor  are  the 
operations  of  the  geometrician  essentially  different : 
for  to  this  cla-ss  belong  all  propositions  relating  to 
number  uid  quantity  ;  that  is,  all  which  admit  of  ma- 
thematical demonstration.  If  the  truth  of  a  mathe- 
matical proposition  be  not  self-evident ;  in  other  wonU, 
if  the  subject  and  predicate  do  not  appear  at  first  sight 
to  be  different  names  for  the  same  thing,  another  term 
must  be  found  that  shall  be  synonymous  to  them  both. 
Hius,  to  prove  that  the  three  internal  angles  of  a  rigfat- 
Kned  triangle  are  equal  to  two  right  angles,  I  produce 
tiie  base  of  the  triangle }  and  by  a  very  ^lort  process  I 
discover  that  the  extwior  angle  so  formed  is  eqaal  to 
tile  two  interior  ud  opposite  angles.  By  a  process 
equally  plain  and  short,  I  perceive  that  the  exterior 
angle  and  the  interior  adjacent  angle  are  equal  to  two 
right  angles :  But  I  have  already  seen,  tbat  the  ex- 
terior angle  is  neither  more  nor  less  than  the  two  in- 
terior and  opposite  angles  under  a  different  aspect } 
whence  it  appears  that  the  three  internal  angles  of  the 
trlanj^le  are  nothing  else  than  two  right  angles  under 
a  different  aspect.  In  a  w<ffd,  all  demonstration  is 
founded  on  first  principles  or  primary  truths,  which 
■eithw  adiptt  nor  stwid  in  need  of  proof,  and  to  which 
the  mind  is  compelled  to  give  its  a&ient  by  a  bare  in- 
tuition of  the  ideas  or  terms  of  which  tb^  primary 
trudis  are  composed.  Nothing  is  susceptible  of  de- 
monstration, in  the  rigid  sense  of  the  word,  but  gene- 
FiJ,  necessary,  and  eternal  truths  *,  and  every  demon- 
stration is  built  upon  intuition,  and  consists  in  a  series 
of  axioms  or  propositions  of  the  ver^  same  kind  with 
the  first  principle  or  truth  from  which  the  reasoning 
proceeds.  That  propositions  formeriy  demonstrated 
are  taken  into  the  series,  doth  not  in  the  least  invali- 
date this  account  j  inasmuch  as  these  propositions  arc 
■11  resolvable  into  axioms,  and  are  admitted  as  links  in 
the  chain  *,  not  because  necessary,  but  merely  to  avoid 
the  useless  prolixity  which  frequent  and  tedious  repeti- 
tions of  proofs  fftrmerly  g^vea  would  occasion,  fiat 
it  is  obvious  that  mch  tmtbs  «ily  as  remit  from  the 
comparison  of  ideas  and  notions  are  necessary }  and  of 
conrse  that  such  truths  only  are  capable  of  strict  de- 
tnonstration.  The  truths  which  relate  to  real  exist- 
ences are  all  contingent,  except  thai  which  affirms  the. 
existence  of  the  Supreme  Bein^  the  Parent  of  all 
tmth. 

The  mathematical  sciences,  categorical  logic,  and 
that  part  of  metaphysics  which  demonstrates  the  being 
of  God,  are  therefore  the  only  branches  of  human 
knowledge  which  admit  of  strict  demonstration.  The 
longest  demonstration  in  the  mathematical  sciences  may 
be  traced  to  this  general  and  necessary'  truth,  "  What- 
ever is,  it,**  or  to  some  particular  exemplification  of 
it :  the  longest  train  of  (-ategOTical  syllogiun  tenninates 
in  this  general  principle,  "  What  is  a^med  or  denied 
.of  a  whole genuSf  may  be  affirmed  or  denied  of  all  the 
species,  ana  all  the  inatvidualt  belonging  to  that  genus 
and  the  metaphysical  demonstration  of  the  being  of 
(■od  rests  upon  this  foundation,  '*  Whatever  bad  a  be- 
ginning, had  a  cause.^*  Tbat  these  are  truths  abso- 
lutely certain,  which  can  neither  be  proved  nor  called 
vk  questien,  e?ery  man  may  be  satisfied,  meidy  by  at- 
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tending  to  the  ideas  or  notioDS  vhich  the  terms  of  each 
proposition  express.  The  two  first  are  merely  ideoUcal 
propositions,  of  the  truth  of  which  no  man  has  ever 
pretended  to  doubt }  and  though  the  last  is  not  identi- 
cal, it  is  a  necessai^  and  self-evident  truth,  as  its  con- 
trary implies,  that  in  the  same  thing  there  is  power  and 
no  power,  change  and  no  change,  action  and  inaction, 
at  the  same  instant. 

fiefore  we  dismiss  the  subject  of  intuition,  it  may 
not  be  improper  to  observe,  that  it  is  by  this  faculty 
or  power  of  the  miad  contemplating  its  ideas,  and  com- 
paring one  idea  with  another,  that  we  acquire  all  oar 
notions  of  relation  :  such  as  identity  and  diversity^  re- 
semMancCf  coexistence^  relations  of  space  and  time^  rela- 
tions of  quant  tip  and  number^  of  a  cause  to  its  effect^  and 
niMiy  more  which  it  would  he  useless  as  well  as  tedious 
to  enumoate. 

Sjcct.  III.  Of  Expericnoe  and  JAalegy. 

It  has  been  just  observed,  that  intuitioq  and  demon- Expcrt- 
stratton  are  applicable  only  to  general  and  necessary  «>Mi  the 
propositions,  of  which  the  contrary  are  not  only  f'Use,'*""^2i*L!!f' 
but  absurd  and  impossible.  Thecal  business  of  ^if»«S^twiii. 
however,  is  with  facts  and  contingent  truths,  which 
admit  not  of  demonstration,  but  rest  upon  other  evi- 
dence. The  senses,  external  and  internal,  are  the  in- 
lets to  all  oar  knowledge  of  facts  ;  and  the  memory  ut 
the  storehouse  where  that  kiiow]e4ge  is  preserved.  Of 
what  a  man  sees  or  feels,  be  can  at  the  instant  of  see- 
ing or  feeling  entertain  no  doubt  j  and  whilst  the  ideaa 
oiwhat  he  has  seen  or  felt,  with  all  their  associated 
circumstonces,  remained  vivid  and  distinct  m  his  memo- 
ry, he  is  conscious  tbat  he  possesses  so  much  real  know- 
ledge. But  all  oar  knowledge,  as  it  is  derived  from 
the  senses,  is  of  particular  facts  or  particular  truths  ; 
and  the  man  who  has  in  certain  circumstances  observed 
one  particular  phenomenon,  for  the  existence  of  which' 
he  perceives  no  necessity^  has  not  suffij^ient  ^xmnd  to 
conclude,  that  in  similar  circumstances  similar  phenpr 
mena  will  always  occur.  Miltmi,  who  surpassed  th? 
greater  part  of -his  cotemporaries  in  philosophical 
science  almost  as  fkr  as  he  has  surpafied  aU  aucoeeding 
poets  in  the  sublimity  of  Ids  genius,  npres^ta  Adam, 
vriien  first  fklling.  asleep,  as  under  apprehensions  that 
be  was  about  to  sink  into  his  original  state  of  insenii* 
bility: 


Cfentle  sleep 


"  First  found  me»  and  wijth  aoftoppKSttoa  mafA 

My  droused.  sense,  untroub^l ;  though  I  thoui^ 
"  I  then  was  passing  to  my  fennar  ttate 
**  InsensiUey  and  fbrthmth  to  dissolve.** 

Ap^efaensions  similar  to  th«se  would.taKe  place  m.lui 
mind  when  be  first  perceived  that  darkness  h«d  over- 
spread the  earth.  In  hi»  oircumstaitces,  be  oonld  have 
no  greund  to  expect  that  tfee  sun  when  once  set  would 
rise  again  to  r^nme  the  wprld,  as  he  had  not  then  esk- 
perienccd  the  alternate  succession  of  li^t  and  dark- 
ness, and  probably  knew-  not  lri>cnce  hgbt  proceeds. 
Afler  some  time,  hpwever,  hariqg  observed  day  and 
night  regularly  to  succeed  each  other,  these,  two  ap- 
pearances, or  the  ideas  of  tbmn,  would  be  so  asifocii^ted 
in  his  mit^  that  each  setting  sun  would  suggest  the 
idea  of  next  Bonrisii^,  ud  had  him  to  expect  that 

^-glorious  . 
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Of  ExpcH-  gWioos  event  with  tlie  utmost  confidence.  He  \rould 
ence  and  tbcn  consider  the  alternate  succession  of  day  and  night 
Analogy.  ^  ^       (,f  nature,  which  mi^jht  he  affinne'd  in  a  pro- 

\lj      position  e\pres8ive  of  a  certain  truth. 
btiwoBi;     *rhi9  continued  observation  of  the  some  event  hap- 
cvidcnee    pening  in  the  same  or  umilar  circumstances,  is  what 
that  we  ^  experience ;  and  it  is  the  only  evidence  which 

t!e*CTwS  ^  general  troths  in  jOiysics,  even  for 

tntL  in  those  which  we  are  apt  to  think  intuitively  certain  *. 
phyacs,  Thus,  that  milk  is  white,  and  that  gold  is  yellow,  are 
cvcD'tkMc  fini^posed  to  he  aniversal  and  necessary  truths :  but  for 
wMdi  we  thing  that  we  know,  they  may  be  particular 

tnilivel^  truths  i  and  they  are  certainly  contingent,  as  the  con- 
catain.  tratr  to  either  of  them  may  be  supposed  without  ab- 
*  CMip-  surmt^*  We  have  indeed  always  observed  the  milk 
of  animals  of  every  species  white ;  and  therefore  the 
^^wic-  white  becomes  a  necessary  part  of  our  itfea  of 

aadPrierf-  the  substance  milk,  of  which  we  call  whiteness  an  es- 
tey't  Re-  sential  property.  This,  however,  respects  only  the  milk 
of  those-animals  with  which  we  are  acquainted.  But 
since  the  milk  of  all  the  animals  with  which  we  are  ac- 
quainted, or  of  which  we  have  beard,  is  white,  we 
can  have  no  reason  to  suspect  that  the  milk  of  any 
new  and  strange  uiimal  is  6{  any  other  colour.  Also, 
since  wherever  there  has  been  the  specific  gravity,  duc- 
tility, and  other  properties  of  goM,  the  colour  has  al- 
ways been  yellow ;  we  conclude  that  these  circnmsfan- 
ces  are  necessarily  united,  though  by  some  unknown 
hond  of  union,  and  that  they  will  always  go  toge- 
ther. 

The  proper  proof,  therefore,  of  such  universal  pro- 
positions as  "  milk  is  white,'*  "  that  gold  is  yel- 
low," or,  "  that  a  certain  degree  of  cold  will  fireeze 
water,**  consists  in  what  is  catted  an  induction  of  parti- 
cularfacts  of  precisely  the  same  nature.  Having  found, 
by  much  and  various  expenence,  that  the  same  events 
never  fail  to  take  place  in  the  same  circumstances,  the 
expectatum  of  the  same  consequences  from  the  same  pre- 
nons  circnmstanc^  is  necessarilygenerated  inourminds  j 
and  we  can  have  no  more  suspicion  of  a  different  event 
than  we  can  separate  the  idea  of  wfutenest  irom  that  of 
Ihe  other  properties  of  milk,    AVhen  the  previons  cir- 
cumstances are  precisely  the  same,  we  call  the  pro- 
cess of  proof  by  die  name  of  tnHuctioTi^  and  expect  the 
jcvent  from  experience :  but  if  they  be  not  precisely  the 
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same,  but  only  bear  a  considcrahlc  rcsembl&nce  to  the  Of  Czperi- 
circumstances  from  which  any  particular  appearance  ence  Md 
has  been  found  to  result,  we  call  tlie  arvument  ana-  Analao-^ 
It^  ;  and  it  is  stronger  in  proportion  to  the  degree  of 
resemblance  in  the  previous  circumstances.    Thus  the 
milk  of  all  the  cows  that  we  have  seen,  or  upon  which 
we  have  made  the  experiment,  having  been  found 
nourishing,  we  confidently  expect  that  the  milk  of 
all  other  cows  will  prove.  Boorishiog  likewise  j  and  thia 
cotifidence  of  expectation  is  the  result  of  uniCorm  ex- 
perience.   But  if,  from  having  found  the  milk  of  all 
the  animals  with  which  we  are  acquainted  to  be  nou- 
rishing, however  different  the  nature  of  these  animals  ; 
we  infer  that  the  milk  of  any  strange  animal  will  like- 
wise be  nourishing  \  the  inference  is  drawn  by  analogy, 
and  by  no  means  carries  w'th  it  the  conviction  of  expe- 
rience.   A  proof  from  real  experience  can  leave  no 
doubt  in  the  mind  (z) }  an  argument  from  anarogy  al* 
ways  must.    In  the  one  case,  we  oitly  infer  that  two 
events  of  precisely  the  same  nature,  and  in  precisely  the 
same  circumstances,  have  been  produced  by  the  same  kind 
of  cause  ;  in  the  other,  we  infer  that  two  events  umilar 
in  most  respects,  though  for  any  thing  that  we  know 
dissimilar  in  others,  have  been  prodoced  by  the  same 
kind  of  cause ;  and  it  is  obvious  that  between  these 
cases  the  difference  is  great.  i  U 

Thus,  after  having  observed  that  all  the  projectiles^  «^ 
to  which  we  have  paid  any  attention— a  stone  thrown^^^j^ 
from  the  hand,  a  ball  from  a  gun,  and  an  arrow  fromferi«ti> 
a  bow— describe  a  certain  curve,  and  are  impelled  in  that  of  «• 
that  cun-e  by  two  powers  acting  in  different  lines  ofp"*""' 
direction  which  form  with  each  other  a  certain  angle, 
we  infer  that  all  projectiles  which  on  the  surface  of 
the  earth  describe  the  same  curve  are  impelled  by  the 
same  or  similar  powers  acdng  in  the  same  or  similar 
lines  of  direction.    This  inference  is  the  result  of  ex- 
perience, and  carries  with  it  the  fullest  conviction  to 
the  mind.    But  when,  from  having  observed  that  the 
curves  described  by  the  planets  are  of  the  same  kind 
with  those  described  by  projectiles  fui  the  earth.  Sir 
Isaac  Newton  inferred  that  these  vast  bodies  are  im- 
pelled in  their  orbits  hy  forces  of  the  very  same  kind, 
and  acting  in  the  same  manner  with  the  forces  which 
impel  a  ball  from  a  cannon  or  an  arrow  from  a  bow, 
his  argument  was  founded  only  on  analogy ;  and  even 

thai 


(z)  We  say  from  reat  experience  j  because  what  is  often  taken  for  experience^  and  to  human  eyes  has  that  ap- 
pearaDoe,  is  in  fact  nothing  more  than  anahgy,  Thos  a  physician  may  have  prescribed  to  ninety-nine  |»aticDt3  la- 
bouring under  the  same  disease  the  same  remedy,  and  always  with  tlie  same  success.  If  so,  he  will  thiuk  that  he 
has  experieiwe  of  its  utility,  and  will  prescribe  it  again  with  the  fullest  confidence.  Yet  in  this  case  he  may  bo 
disappointed  ;  idc  though  the  medicine  be  the  same  and  the  disease  the  same,  there  may  be  something  in  the  con- 
stitution of  the  hundredth  patient  sa  different  from  that  of  the  ninety-nine,  tliat  wliat  was  salutair  to  them  may  be 
pernicious  to  htm.  This  does  not  detract  from  the  evidence  of  experience  *,  it  only  shows,  that  the  circumstances 
'of  the  case  in  which  the  medicine  foiled  were  different  from  those  in  which  it  succeeded.^  In  such  conclusions  as 
.ore  founded  on  a  complete  indaction  and  uniform  experience,  eveiy  man  expects  the  event  with  the  last  degree  of 
assurance,  and  regards  his  past  experience  as  a  full  pn^ of  the  hiture  existence  of  that  event :  In  Q}lier  cases, 
where  experience  has  been  variable— or  apparently  vaiiable— he  knows  that  the  induction  has  been  incomplete, 
'and  therefore  proceeds  with  caution.  He  weighs  the  opposite  experiments  ;  takes  as  complete  a  view  as  he  can  of 
the  circumstances  in  which  they  were  made  j  considers  which  side  is  supported  by  the  greater  number  of  experi- 
ments, and  inclines  to  that  side  with  doubt  and  hesitation.  And  when  at  last  he  fixes  his  judgment,  the  evi- 
dence exceeds  not  what  is  called ^}ro&a£iytit^.  AH  probability,  then,  supposes  an  opposition  of  experiments  and 
■bservations,  where  the  one  side  is  found  to  overbalance  the  other,  and  to  produce  a  degree  of  evidence  proporv 
,tioDed  to  the  superiority.  i 


pigitized  by  Google 


Chap. 


.VIT.  METAP 

Of  TctU-  that  analogy  is  very  remote. .  Wc  know  by  experience 
.  "wy-  ^  that  all  projectiles  which  fall  nnUer  our  immediate  cog- 
'  nizaace  are  of  the  very  lame  hind  and  in  the  very  same 
circuBiBtuMefl }  that  cverj  one  of  them  has  a  tendency, 
iram  whatever  cause,  to  the  centre  of  the  earth,  and  is 
preserved  from  falling  by  the  force  of  projection  j  wo 
know  likewise  that  they  are  all  moved  through  the  me- 
dium of  the  atmosphere^  which  at  tlic  snrfHce  of  the 
earth  is  cdniiiderably  dense,  and  that  a  denee  medium 
must  occasion  much  rcaiatance :  But  we  do  not  kmw 
that  the  planets  have  a  tendency  to  tlie  centre  of  tlie 
sun,  that  diey  are  preserved  from  falliug  into  that  lumi- 
nary by  a  projectile  force,  or  whether  they  move 
through  a  medium  or  in  vacuo  ;  so  that  we  are  not  cer- 
tain that  the  motion  of  the  planets  is  perfectly  similar 
to  that  of  terrestrial  projectiles  in  any  other  circam? 
stance  than  the  form  of  the  curve  which  they  all  de- 
scribe }  and  from  this  single  case  of  coincidence  no  in- 
ference can  be  drawn  which  carries  to  the  mind  abso- 
lute eoDTiction. 

^'hen  a  man  reasons  from  experience,  he  infers,  that 
what  has  unifomil)'  happened  hitherto,  will  happen  al- 
ways in  the  very  same  circumstances  \  or  that  what  is 
known  to  be  the  cause  of  various  phenomena  of  the  same 
kind  ia  the  cause  of  every  other  phenomenon  in  ali  re- 
spects similar  to  these.  iSuch  an  inference  is  founded  on 
the  united  and  complete  evidence  of  sense,  memoi^,  and 
reason.  AVhen  a  man  reasons  from  analogy  he  infers, 
that  what  has  geruraify  happened  hitherto,  will  happen 
again  in  circumstances  nearfy  suailart  or  that  what  is 
known  to  be  the  cause  of  various  phenomena  of  the 
same  kind,  is  the  cause  of  other  phenomena  in  some  re- 
spects similar  to  these.  This  inference  is  likewise  found- 
ed on  the  united  evidance  of  sense,  ttemoiy,  and  rea- 
son :  but  here  the  evidence  of  sense  is  not  coffl|Jete,  and 
it  can  be  stren^hened  only  by  finding  more  fiicts  of  the 
sane  or  of  a  nmilar  nirtnre. 

134  Sect.  IV.  Of  Testimmy. 

Mankuid 

icadfto        The  last  source  of  evidence  nhich  m  proposed  to 
believe  the  consider  is  testtmotm,  or  the  report  of  men  concerning 
^^^■^y   events  i^ch  have  4llen  under  the  observation  of  their 
ujlJ^r*      senses.    That  we  are  all  ready  to  believe  the  informa- 
tion which  we  receive  from  the  teatiroony  of  oar  fellow 
creatures  is  undeniable  }  and  indeed  without  such  belief 
every  man^s  knowledge  of  &ct9  and  events  would  be 
confin^  to  those  only  of  which  he  himself  had  been  a 
personal  witness.   In  that  case,  w>  man  who  bad  not 
travelled  would  believe  that  there  are  ftnch  cities  as 
Borne  and  Constutinople  }  and  no  man  whatever  could 
now  believe  that  such  heroes  as  Hannibal  and  Csesar 
had  ever  existed. 

Between  words  and  things  there  is  no  natural  con- 
nexion }  and  though  we  are  all  accustomed  to  give  to 
things  the  names  by  which  they  arc  known  in  the  lan- 
^uage  that  we  speak,  and  to  express  their  mutual  rela- 
tions by  the  words  appropriated  for  that  purpose ;  yet  it 
is  enviously  impossible  to  denote  one  thing  by  the  name 
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of  another,  and  to  express  by  irordd  relations  that  have  of  Tckti* 
iM  existence.   This  being  the  case,  it  may  be  asked  np*  may. 
on  what  principle  we  give  credit  to  human  testimony  i '  » 
To  this  question  various  answers  have  been  given, 
which  have  produced  much  coutroversy  on  one  m  the 
most  important  subjects  which  can  employ  the  mind*  of 
man.  ^ 

**  Wc  may  observe  (says  Mr  Hume  *),  that  there  is  The  nsMa 
no  species  ot  roasooing  more  common,  more  useful,  andacsiffiMd  by 
even  necessary  to  human  life,  jthan  that  which  is  deri- ^'l?™* 
vcd  from  the  testimony  of  men  and  the  reports  of  eye-  Ln^^^J*" 
witnesses  and  spectators.  This  species  of  reasoning  per-  •  Knot/  on 
haps  one  may  deny  to  be  founded  on  the  relation  t^Hirttda. 
cause  and  effect.  I  shall  not  dispute  about  a  word.  It 
will  be  sufficient  to  observe,  that  our  assurance  in  au^ 
argument  of  this  kind  is  derived  from  no  other  princi- 
ple than  our  observation  of  the  veracity  of  human  testi- 
mony, and  of  the  usual  conformity  of  facts  to  the  re- 
ports of  witnesses.  It  being  a  general  laaxim  that 
no  (a)  objects  have  any  discoveruile  connexion  toge- 
ther, and  that  all  the  inferences  which  we  can  draw 
from  one  to  another  are  founded  merely  on  our  experi- 
ence of  -their  constant  and  regular  conjunction  j  it  is- 
evident  that  we  ought  not  to  make  an  exception  to  this 
maxim  in  favour  of  human  testimony,  whose  connexion- 
with  any  event  seems  in  itself  as  little  necessary  as  any 
other.  Were  not  the  memory  tenacious  to  a  certain 
degree ;  had  not  men  f»>mmooly  an  inclination  to  truth, 
and  a  principle  of  probity  }  were  tliey  not  sensible  to 
shame  when  detected  in  fatsdiood :  Were  not  these,  I 
say,  discovered  1^  experience  to  be  qualities  inherent  ia 
human  nature,  we  should  never  repose  the  least  confi- 
dence in  human  testimony.  And  aa  the  evidence  de- 
rived from  witnesses  and  human  testimony  is  founded  on 
past  experience,  so  it  varies  with  the  experience,  and  is 
regarded  either  as  a /froo^or  probabUity^  according  as  the 
conjonction  between  any  particular  kind  of  report  and 
any  kind  of  object  has  been  found  to  be  constant  or  va* 
riable.  There  are  a  number  of  circiunstances  to  he  ta- 
ken into  consideration  in  all  judgments  of  this  kind } 
and  the  ultimate  standard  by  which  we  determine  all 
dinputes  that  may  arise  concerning  them,  is  always  de- 
rived from  experience  and  observation.  The  reason 
why  we  place  any  credit  in  witnesses  and  historians,  is 
not  derived  from  any  connexion  which  we  perceive  ^  • 
^rwn'between  testimony  and  reality,  but  because  wc  are 
accustomed  to  find  a  conformity  between  them.  Bat 
when  tlie  fiut  attested  is  such  a  one  as  has  seldom  fidlen 
under  our  observation,  here  is  a  contest  of  tw?  opposite- 
experiences  }  of  which  the  one  destroys  the'other  as  far 
as  it  goes,  and  the  superior  can  only  operate  on  (be 
mind  by  the  force  which  remains.  The  very  same 
principle  of  experience  which  gives  ns  a  certain  degree 
of  assurance  in  the  testimony  of  witnesses,  gives  as  also, 
in  this  case,  another  degree  of  assurance  against  the 
fact  which  they  endeavour  to  establish  j  from  which 
contradiction  there  necessarily  arises  a  counterpoise, 
and  mutual  destruction  of  belief  and  authority.**  . 

This  account  of  the  origin  of  faith  in  testimony  has  eoafbted, 

been  and 


(a)  Is  there  then  no  discoverable  connexion  between  a .  tree  and  the  field  Id  which  it  grows  ;  between  a  man 
and  his  clothes  j  between  an  anthw  and  his  woHe  ;  between  a  sceptic  and  paradoxss  ?  Surely  all  these  are  corre- 
lateS|  and  necessarily  suggest  the  ideas  of  each  other. 
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Iieeti  controverted  xfith  mocli  succe&s  bjr  the  Doctors 
'Campbell  and  Reid.  **  That  the  c%'ideiice  of  testimonjr 
ia  derived  solely  from  experience  (sKys  the  former  m 
these  writers*),  is  at  least  not  so  incontestable  a  truth  as 
Mr  Home  supposes  it ;  that,  on  the  contrary,  testimo- 
ny hath  a  natural  and  original  influence  on  belief  ante- 
cedent to  experience,  will,  I  imagine,  easily  he  con- 
ceived. For  this  purpose,  let  it  be  remarked,  that  the 
earliest  assent  which  is  given  to  testimony  by  children, 
and  which  is  previous  t*  all  experience,  is,  in  fact,  the 
most  tmlimited  \  tliat  liy  a  gradual  experience  of  nitin- 
'kind,  it  is  gradually  contracted,  and  reduced  to  nar- 
rower bounds.  To  say,  therefore,  that  -our  diffidence 
in  testimony  is  the  result  of  experience,  is  more  philo- 
sophical, because  nlore  coiisonaot  to  truth,  than  to  say 
that  our  &ith  in  testimony  has  this  foundation.  A&> 
cordingly,  youth,  which  is  unexperienced,  is  credulous-} 
age,  on  the  contrary,  is  distrustful.  Exactly  the  re- 
verse would  he  the  case  were  this  antbor*s  doctrine  just.'* 
TbiH  is  a  complete  confutation  of  the  reasoning  of  IVIr 
Hume :  bat  in  order  to  prevent  all  cavilling,  it  is  to  be 
\%i3bed  that  the  very  acute  author  had  explained  more 
fully  what  he  means  by  saying,  that  testimony  hath  a 
tiatural  and  original  influence  on  belief;  for  these  words 
may  be  taken  in  different  senses,  in  one  of  which  what 
be  affirms  ia  true,  and  in  auother  false. 
.  Dr  CanipbelPs  omission  is  amply  sup^ied  by  Dr 
Reid,  who  gives  -f-  the  following  account  of  testimony, 
and  of  the  credit  which  it  obtains.  "  The  wise  and 
beneficent  Author  nature,  who  intended- that  we 
■should  be  social  creatures,  and  that  we  should  receive 
-the  greatest  aitd  most  io^ortant  part  of  our  knowledge 
by  the  infonnation  of  others,  hath,  for  these  porposes, 
implanted  in  our  nature  two  principles  that  tally  with 
each  ether.  The  first  of  these  principles  'is  a  propensity 
to  speak  truth,  and  ta  n^e  die  signs  of  language  so  as  to 
convey  onr  real  seiltinienta.  rHiis  principle  has  a  power- 
ful operation  even  in  the -greatest  liar? ;  Ibr  where  they 
He  once,  they  speak  truth  a'^nisdred  times.  Truth  is 
always  uppermost,  and  is  the  natural  issue  of  the  mind. 
It  requires  no  art  or  training,  no  .inducement  or  tempta- 
tion, bat  only  that  we  yield  to  a  tmtoral  impulse. '  Xy- 
ing,  on  the  contrary,  is  doing  violence  to  our  nature, 
and  never  practised  even  by  th&ivorst  men  without 
some  temptation.  Speaking. truth  is  like  wing  onr  na- 
tund  food,  which  we  would  do  from  appetite,  although 
it  answered  no  end  }  but  lying  is  lilu)  taking  physic, 
which  is  nauseous  to  the  -taste,  and-which  no  man  takes 
but  for  some  end  which  he  cannot  ollierwise  attain.— 
T\Tien  we  arc  influenced  by  .any  motive,  we  must  be 
-conscions  of  that  influence,  and  capable  of  perceiving 
it  upon  reflection.  ,  Now,  when  I  reflect  upon  my  ac- 
tions most  attentively,  I  aSn  not  conscious  that  in  speak- 
ing truth  I.am  infbienced  on  ordinai-y  occasions  bv  any 
motive  moral  or  political.  I  find  that  truth  is  always 
at  the  door  of  my  lips,  and  goes  forth  spontaneously  if 
not  held  back.  It  requires  ueHber  good  nor  bad  in- 
tention -to  bring  it  forth,  but  only  that  I  be  artless  and 
undesigning.     Tliere  may  indeed  ^be  temptations  to 


and  thereby  the  fermer  bcoome  fit  to  1>e  signs  of  the  oflVrtS 
latter,  which  they  could  not  otherwise  be.^*  matf. 
Such  is  the  account  iriiich  Dr  Beid  gives  of  the  truth '  "  »  ■ 
of  human  testimony  :  mud  lie  adds,  £at  there  ii  ano- 
ther original  principle  implanted  in  us  by  the  Sopreme 
Being,  to  tally  with  it,  viz.  a  dispesitiim  to  confide 
in  the  veracity  of  others,  and  to  believe  v^t  they  trU 
us.   *'  'Jliis  (he  says)  is  the  counterpart  to  the  former ; 
and  as  that  may  be  called  the  principle  of  veracity^,  we 
shall,  for  the  want  of  a  more  proper  name,  call  this  the 
principle  of  credulity.    It  is  unlimited  in  children,  un- 
til they  meet  with  instances  of  deoMt  nnd  falsehood  \ 
and  retains  a  very  considerabie  dqpm  of  strengdi 
through  life." 

It  is  ever  with  extreme  reluctance  -that  we  contro- 
vert the  opinions  of  this  able  writer ;  and  that  reluc- 
tance cannot  be  lessened  in  the  present  instance,  when 
we  are  eonsciens  tbaf  great  .part  of  what  he  says  is  un- 
answerable. That  truth  is  ahnya  at  the  doMr  of  dta 
lips }  that  it  requires  no  effort  to  bring  it  forth  j  that 
in  ordinary  cases  men  speak  tmtfa  uninfluenced  by  any 
motive  moral  or  political ;  that  the  greatest  liars  speak 
truth  a  hundred  times  where  they  lie  totct ;  and  that 
lying  is  never  j)ractlsed  by  the  wor»t  men  -.without  some 
temptiLtion,  .are  positions  whicb  daily  experience  ren- 
ders it  impossible  to  question  :  .But  nottnthstanding 
thin,  we  do  not  think  that  truth  is  spoken  by  an  (m- 
gtiiKtive  principle }  because  it  is  inaoDceivable  that  in- 
stinct should  teach  the  use  of  arbitrary  and  artificial 
signs,  such  as  the  words  of  every  language  undoubtedly 
are  ;  or  that  between  such  signs  and -ideas  any  iaKm^- 
tive  coonexira  should  ever  be  formed.  **  Truth  (as  wo 
^ve  defined  it)  is  tbd  conformity  of  those  winds  or  . 
signs  by  which  diings  arc  expressed  to  the  things  them- 
selves and  things  themselves  are  what  they  are,  in- 
dependent of  us,  our  instincts,  and  perceptions.  '  When 
we  have  precise  &nd  adequate  ideas  of  -objects,  and 
'when  those  ideas  are  related  to  one  another  as  the  ob- 
jects themaclvfts  are  related,  we  are  in  possession  of  men- 
tal truth  ;  and  in  this  case  there  is  a  real  and  natural 
connexion  between  the  si^s  and  the  things  signified  : 
ibr  we  cannot  frame  original  and  simple  ideas  which 
have  no  archetype  in  nature  {  um  can  one  object,  dis- 
tinctly perceived,  generate  in  our  minds  the  ideas  that 
are  gcaerat^d  by  of  Act.  objects.  Here  external  things 
are  the  objects,  and  ideas  are  the  signs,  which, 
they  are  in  conformity  to  the  things  signified  by  them, 
constitute  truth. 

But  in  human  testimwiy,  ti)e  ideas  in  libt  mind  of  ike  m 
.the  speaker  are  tbe  things  signified,  and  the  words  of v^**'*'^ 
language  are  signs  by  which  the;^  are  ex^«ssed',  and***'' 
when  those  things  «nd  signs  are  m  conformity  to  each 
other,  the  words  uttered  express  so  much  truth.— 
Now,  though  in  this  case  there  is  no  netttral  connoxion 
between  the  sign  and  the  thing  signified,  yet  it  is  ob- 
vious, that  without  a  vident  ^ort  of  the  speaker  to  tbe 
ctmtrary  they  must  always  be  in  confimnity  widi  eaeh 
otlier  'j  because,  in  every  uutgnage,  there  ate  words  ap- 
propriated for  the  purpose  of  denoting  every  idea  and 


fidsehood,  which  would  be  too  strong  for  the  natural' ,  relatim-  which  can  be  expressed ;  and  in  the  mind  of 


jtrinciple  of  veiacity,  unaided  by  ^inci^es  of  honour 
or  virtue }  but  where  there  is  no  such  temptation,  we 
i^ak  truth  by  tnstwct.  By  this  instinct,  a  real  con- 
nexion is  formed  between  onr  mads  and  our  tbougfata,; 

a  . 


every  man  these  ideas,  rcUtioiu,  and  unrtfo,  have  been 
coitfaotly  asBoctmted  fnm  1hK  time  that  he  learned  to 
speak.  «>)ntzmate  is  this  association,  and  so  impossiUe 
to  be  broken,  that  whoever  wUI  pay  sufficient  attentioB 

to 
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r  TeiU*  to  At  fHftntima  of  hii  mm  vaad,  will  find  that  be 
wwy-  (AtVuU  as  well  as  ^leaka  in  some  languwe ;  apd  that  in 
'^''^^  cogitation  he  supyosea  and  rans  over,  weotljr  and  habi- 
tniJljr,  those  sounds  which  in  speaking  he  actnally  ut- 
ters (b).  If  thi«  be  so,  it  is  ioipouible  that  a  man  with- 
out  some  effivt  should  ever  tft^k  wy  thing  but  truth : 
for  the  idea*  of  what  he  hat  eeen  or  heard,  &c.  are 
aot  of  hia  nanufiMrture  j  diej  are  generated  by  external 
objttBta;  ud  ti)l  thejr  be  efiao^  bom  the  memory 
th^  wsut  aliii^  hj  tiM  lav  of  asBoriation,  make  then 
meannoe  likap  vith  all  tbor  mutual  xisktioai,  and  in 
thMt  proper  dnis.  In  the  vA  of  leunii^  to 
speak,  we  necessaiily  lean  to  speak  the  fnf  (A:  for  were 
we  wit  ta-pmghj  words  exactly  as  they  are-em^lojred 
by  those  with  vbiom  we  converse,  our  language  (if  lan-i 
guage  it  mi^t  be  called)  would  be  onintelU^ble :  and 
we  coold  neither  declare  our  wants  nor  »ak  relief  with 
any  hopes  of  success.  Children  beginning  to  speak, 
nay  indmd  ntter  untraths  without  any  motive,  and 
merely  fitom  mistake  j  because  the  ideas  and  words  of 
childiyn  have  neither  been  long  ma  closely  associated  : 
but  it  is  impossible  that  a  hmm,  however  wicked,  should 
habitually  and  without  motivea  lie  on  ordinary  occ»< 
sioQS,  noises  the  fbodamental  principles  of  lus  nature 
have  boan  tatal^  altend  }  onlm  bis  brain  has  been  dis- 
ordcfod  hf  diwva }  ndan  hia  ideas  hurt  been  diMnmn- 
ged,  and  all  his  brwinal  aasociati«ns  broken. 

We  knoir  iadee4  by  w<^  experience,  liat  immo- 
ral men  oocasioiiaUy  utter  fiilseWwds  with  a  view  to 
deceive.  But  on  these  occasiops  they  are  influenced  by 
^ome  motive  eith^  of  h<^  or  terror :  the  fdsehood 
is  nlirays  vtteied  with  an  eSbfft :  and  so  strong  is  Uie 
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associatimi  between  words  and  ideas,  that  the  tmth  Of  Tnii- 
will  at  times  break  out  in  spite  of  all  their  ndeavours  "m"^^ 
to  suppress  it }  so  that  the  end  or  middle  of  a  fidse  ' 
nanmtive,  if  it  be  of  any  length,  is  commonly  incoo« 
sistent  with  the  be^nning.     We  entertain  a  suspicion 
concerning  any  ipatter  of  &ct,  when  these  who  r^ta 
It  coptrftuct  each  other — when  they  are  but  &w  in 
number,  or  of  a  doubtful  character— when  they  have 
an  interest  in  ivhat  they  affirm— when  they  ddiver 
their  testimony  whh  hesitation— on  the  oontrary,  ■ 
with  too  violent  asseverations }  hecanse  thiae  are  drcnm- 
stances  which  we  have  geBtaxlly  efperienced  to 
company  false  witness,   ft  is  likewise  with  rdnctanoe 
that  we  admit  a  narrative  of  events  entirely  diSerent 
from  every  thing  which  hitherto  we  have  seen  or  heard; 
because  we  mar  not  be  certain  that  the  narrator  is  not 
under  some  infiucnce  to  deceive  us  iu  matters  concern- 
iog  which  we  have  nothiog  bat  his  testimony  on  which 
to  ground  our  judgment.    jSut  in  every  case  where  the 
&ct  recwded  is  in  itself  possible,  and  attributed  to  an 
adequate  cause }  where  a  competent  (c)  number  of  wit- 
nesses had  8offici«it  means  of  ioformmtion,  and  are  cer- 
tainly under  no  inducenwot  to  deceive ;  testimony  is 
compIetB  evidence,,  however  extnordinary  die  Act 
may  be  i  hequue  no  &ct  iriiich  is  known  to  ban  an 
adefuate  caus^  can  be  so  incredible,  as  that «  number  of 
wnen  of  sonnd  understandings  should  act  contrary  to  the 
fimdament^  principles  of  human  nature,  or  be  aUe,  if 
so  disposed,  to  diftM)lve  associations  which  had  been 
{brmed  in  the  mind  of  each  &om  hjs  ioiiui^,  and  form 
oew  ones,  all  agreeing  exactly  with  one  andher,  but 
all  contraij  to  tnitb> 


PART  n.  OF  BODY  WTTH  ITS  ADJUNCTS. 


Chap.  I.  Of  the  Covposition  of  Bodibs;  or,  wf 
Mattu  and  Fouf . 

HITHERTO  we  have  contemplated  only  the 
powers  of  our  miods  by  which  we  acquire  a  stock  of 
ideas,  and  the  various  operations  of  the  iotdlect  upon 
those  ideas,  as  treasured  up  in  the  qienioiy  or  imagina- 
tion. In  the  course  Uie  inquiry  we  have  found,  that 
every  idea  Aod  notion  iriiicb  we  have  was  suggested  by 
something  iodep^ident  of  us;  and  in  order  to  discover 
what  those  things  are,  we  have  invastinted  tba  nature 

VoL.XIII.FUttII.  f 


of  ead»  sense^  aa  ft  is  b^  th«  senseji  only  diat  we  have 
any  oonmumcatioo  mth  the  eztemel  mrld.  By  too^ 
we  perceive  heat  and  e<dd,  luwdness  and  softness,  fi- 
gure, aolidity,  motion,  and  extension  ;  by  the  organ  of 
smell,  we  perceive  odours  \  by  the  tongue  and  pdate, 
tastes  -y  hy  the  ear,  sounds }  and  by  the  siriit  colours. 
We  have  likewise  seen,  that  heat  imd  c^d,  odours, 
tastes,  sounds,  and  colours,  are  mere  sensations  which 
have  no  existence  but  while  they  are  perceived.  On 
the  other  hand,  hardness  and  spSuieBs,  figure  and  soU£- 
t^t  motion  and  extennon,  are  neither  sepsatiops,  nor 
kke  sensations)  but  are  coqecived  to  be  something  ex- 
4H  tend 


Cb)  IEUs  saems  to  hare  been  PZotoV  opinioii}  lor  be  calk  tAmAny  jumt  v  «fsr  Wh>  li 
WIN  m  m  nan,  "  the  lapguitge  by  whicfa  the  soul  explvus  itaelf  to  its^  when  it  considers  any  thing."  .^i^ 
Fktmiu  wyi,  'O. »  fin  Acyn  fsyy  fmt » *'  the  vocal  words  are  an  imitation  of  ^ose  of  the.sonl.**  To 
say  that  voenl  wwds  are  an  imitation  of  those  of  the  ionl,.  is  to  speak  ioaecprately,  and  to  ];everse  the  process 
«f  assodalun  \  but  it  afibrds  wSuatxA  evidence,  that  in  the. opinion  of  Floti^us  mf^  diiiik  as  wdl  as  speak  in 
words* 

(c)  Should  it  be  asked  what  number  we  call  competent,  we  beg  leave  to  say,  that  it  will  be  greater  or  Jess 
occxodipg  to  circumstances.  In  cases  where  they  are  not  liable  to  me  deceptions  of  sense,  two  men  of  intiegrity 
and  intelluence  deserve  equal  credit  with  two  thoosand  }  but  where  there  is  particular  occasion  for  good  oreans, 
whether  of  si^t,  bearing,  or  touch,  the  f;reater  the  number  the  greater  is  our  security.  To  this  must  be  added, 
that  as  one  man  is  influenced  hy  that  which  to  another  would  be  no  motive,  a  great  number  «f  witnesses  concnr- 
ling  in  the  same  testimony  ia  alloys  an  additional  security  that  th^  are  not  under  the  inflnoioe  of  any  latent 
'Uas. 
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ternal  anJ  independent  ufour  facuhies^^hich  may  ope- 
rate ia  a  desert  irildemess  as  well  as  in  a  populous  city, 
thou^,  for  want  of  sentieat  beings  to  operate  upon,  it 
cannot  in  the  wilderness  produce  the  same  effects  as  in 
the  city. 

Of  things  perceived  by  the  senses  we  find  the  great- 
perceiv^  er  part  always  united }  for  when  a  man  perceives  tt 
^7  piece  of  sealing  wax,  if  he  inakes  use  of  all  bis  senses, 

mater  perceives  at'  once,  cold,  taste,  colour,  hardness, 

piifi  ^^y,  Tou^ness  or  smoothness,  figure,  solidity,  motion  or 
aaitcxL  rest,  and  extension,  liat  the  .powers  or  qualities, 
which  in  this  instance  jnoduce  the  sensations  of  heat 
or  cold,  .taste,  odour,  and  colour,  are  so  nnited  to  the 
hardness,  figure,  solidity,  and  extension  of  the  wax, 
as  that  they  cannot  exist  alone,  is  evident ;  because  it 
is  impossible  to  remove  any  one  of  these  things,  or  to 
conceive  it  removed,  without  removing  with  it  all  the 
rest.  AVhat  then  is  the  bond  of  this  union  ?  Do  these 
things  necessarily  accompany  one  another,  so  as  that 
one  of  them  cannot  exist  without  biinj^ng  all  the  rest 
along  with  it  ?  No  j  there  is  no  necessary  connexion 
among  them  ;  for  by  the  operation  of  fire  the  wax  may 
be  rendered  liquid,  when  the  hardness  and  co/rf  are 
gone,  though  every  thing  else  remains  the  same,  at 
nearly  the  same,  as  it  was  before.  By  a  still  further 
operation  of  fire  the  appearance  may  tie  entirely  chan- 
ged }  and  that  which  was  formerly  a  piece  of  hard  red 
wax,  may  be  reduced  to  smoke  and  ashes,  in  which 
there  is  neither  hardness,  colour,  odour,  nor  figure  i  at 
least  there  is  not  in  the  smoke  and  ashes  such  hardness, 
colour,  odour,  or  figure,  as  was  in  the  wax.  The  soli- 
dity and  extension,  however,  remain  j  for  we  perceive 
ashes  and  smoke  to  he  extended  and  solid  as  much  as 
wax  or  an  adamant }  nor  is  it  possible  to  do  any  thing 
with  the  wax,  or  with  anj  other  sensible  object,  iriiica 
shall  deprive  it  of  extension  or  solidity. 
Some  or  lliu**  then,  extensifHi  and  ndidity  may  exi«t  and 
theteUungs.be  perceived,  when  separated  from  hardness,  colour, 
tvmwd  ac-  and  odour }  but  none  of  these  can  exist,  or  be  con- 
cuEMtt,  and  geJved  to  exist,  independent  of  extension  and  solidity. 

Hardness,  colour,  odour,  taste,  and  figure,  or  the 
things  which  suggest  these  notions  to  us,  have  with 
great  propriety  been  termed  accidents  or  qualities  } 
because  they  cannot  exist  or  be  conceived  to  exist  by 
themselves,  but  require  for  their  support  one  common 
subject.    Extension  and  solidity  can  exist  independent 
of  tnem }  but  they  cannot  exist  independent  of  solidity 
J        and  extension.  . 
lUngtpeiw    Is  then  solidity  the  basis  of  these  qualities,  so  that 
ceivcd  \if  they  necessarily  result  fiwn  it  P  No }  there  are  many 
the  toise^  things  st^id  and  extended  which  are  neither  baxd,  nor 
w^h  in-  coloured,  nor  odcnmu,  nor  sapid  j  which  coold  not  be 
here  in.  a    ^  ^^^^^  qualities  were  the  necessary  effect  of  solidity. 
mtiieGt      Besides,  all  mankind  conceive  of  solidity  and  exten- 
«aU«d  «a^  sioa  as  qualities  of  something  else  j  for  we  never  say 
'~  that  solidity  is  extended  or  coloured,  or  hard  or  odo- 

rous, but  that  something  solid  has  these  qualities : 
whence  it  is  evident  that  we  consider  solidity  as  a 
yiallty  itself.  In  what  then  does  solidity  and  aD  the 
•titer  sensible  qualities  inhere,  since  they  cannot'  exUt 
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separately,  and  do  not  support  each  other  f  This  is    or  the 
a  question  which  modem  plulofiophers  pretend  not  to  Cenpml- 
answer :  but  some  of  the  ancients  were  not  so  modest.  ^ 
Aristotle  and  bis  followers  resolved  every  bodily  sub-, 
stance  into  matter  and  form,  making  matter  the  basis 
or  aubstratamt  and  onder  form  comprehending  all  senai- 
ble  qnalities. 

As  attempts  have  been  lately  made  to  revive  dia  plu- 
losopby,  it  may  not  be  improper  to  jpve  a  short  view  of 
the  doctrine  oi  matter  Maa  form,  if  it  were  only  to  das- 
cover  whether  the  speculations  id  Aristotle  and  his  ad- 
herents on  this  subject  deserve  to  he  preferred  to  those 
of  Newton  and  Locke. 

The  most  perspicuous,  and  by  fiir  the  most  elegant 
writer  among  the  moderns  who  has  adopted  the  an- 
cient philosophy,  is  Mr  Harris  j  and  lest  we  should  be 
accused  by  others  of  doing  injustice  to  a  subject  above . 
the  reach  of  ordinary  comprehension,  we  shall  tran- 
scribe so  much  of  what  be  has  said  of  matter  and  form 
in  his  Philosophical  Arrangements  as  seems  iiecAsu^ 
to  make  our  readers  understand  his  meaning  as  &r  as  it 
is  intelligible. 

"  Matter  (says  this  writer)  is  that  elementary  cui'xie'^ri- 
Btituentin  composite  sahstances  which  appertains  inpotdiedae- 
eommon  to  them  all,  without  distinguijiing  then  fimmtnae  cos- 
one  another.    Every  thing  generated  or  made,  whe- 
ther  by  nature  or  art,  is  generated  or  made  out  of"***"* 
something  else  \  and  this  something  else  is  called  its 
subject  or  matter.    Such  is  iron  to  the  'saw  j  snch  is 
timber  to  the  boat.    Now  this  stthfect  or  matter  of  a 
thing  being  necessarily  previous  to  that  thing^s  existence, 
is  necessarily  dsfferrnt  from  it,  and  not  the  same.  Thus 
iron,  as  iron,  is  not  a  saw }  and  timber,  as  timber,  is 
not  a  boat.    Hence,  then,  one  character  of  every  sub- 
ject or  moMer,  that  is,  the  character  or  negation  or  pri- 
vation,  [He  Rwans  n^iUiim  or  privation  of  what  is  to 
be  made  out  of  it  J.  14s 

"  Again,  Thoagfa  the  sviject  or  matter  of  a  thing  be^bichb 
not  that  tiling,  yrt,  were  it  incapable  of  becianing^*^^J™j^ 
so,  it  could  not  be  called  its  subject  or  matter.  Thns^^^ 
iron  is  the  subject  or  matter  of  a  saw  *,  because,  tboo^  attribote  «■ 
not  a  saw,  it  may  still  become  a  saw.    On  the  contrary,  qiali^, 
timber  is  not  the  subject  or  matter  of  a  saw ;  because 
it  not  only  (as  timber)  Is  no  saw,  but  can  never  be 
made  one  from  its  very  nature  and  properties.  Hence^ 
then,  besides  privation,  another  character  of  every  sub- 
ject or  matter,  and  that  is  the  charactn  of  aptitude  or 
capacity,    [He  means  ajAitnde  or  capaaty  to  be  thai 
which  is  made  out  of  it]. 

**  Again,  When  one  thing  is  the  subject  or  matter  of 
fnany  uin^  it  tm]dies  a  privation  of  them  all,  and  a 
capacity  to  them  alL  Thua  iron  being  the  snbject  or 
matter  of  the  saw,  the  axe,  and  the  chissel,  in^cs 
privatwn  and  c(^paeity  with  respect  to  aS  tluree,  Jt- 
gain.  We  can  change  a  saw  into  a  chissel,  but  not 
into  a  boat ;  we  can  change  a  boat  into  a  box,  but 
not  into  a  saw.  The  reason  is,  there  can  be  no  change 
or  mutation  of  one  thing  into  another  where  the  two 
changing  beings  do  not  participate  the  same  matter  (d). 
But  even  here,  were  the  boat  to  moulder  and  turn  ta 

eartb^ 


•(d)  In  a  note  he  says ;  This  reasoning  has  reference  to  lAat  the  aocieiits  called  «As  i^i^jgiit  the  mfwdtetr 
matter,  ia  opposition  to  whi,  wftUn,  the  remote  or  primary  matter. 
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Of  the  eutb,  and  thkt  euth  by  natural  proccM  to  inctalUxe 
Coovon-  and  become  iron }  tbrou^  auch  progression  as  this  we 
^l^j^  might  suppose  even  the  boat  to  become  a  saw.  Hence 
.  ■  ^  therefore  it  is,  that  aU  choice  is  by  immediate  oc  me- 
"  diate  participation  of  the  same  matter.  Having  advan- 
ced tfans  hi,  ve  most  be  careful  to  mnember,  £rst, 
that  cTery  mbftet  or  matter  imidies,  mch,  jWiwAon 
ud  eqponi^  ;  and  next,  that  ati  chmgt  or  mutation  of 
beuigs  into  ooa  amdwr  is  by  meona  of  their  participtrting 
tha  tamt  common  matter*  This  we  have  chosen  to  Ulos- ' 
tmte  from  works  of  art,  u  &lUng  jnore  easily  nnder 
hmun  cognizmnoo  and  (4)8ervation.  It  is,  however, 
BO  less  certain  as  to  the  productions  of  natnre,  tboagh 
the  superior  subtlety  in  these  rend»8  examples  more 
difficult.  The  question  then  is,  whether  in  the  world 
whidi  we  inhabit,  it  be  not  admitted  from  experience, 
as  well  as  from  the  confession  of  all  philosophers,  that 
sttbataoces  of  every  kind  (E),  whether  natural  or  arti- 
ficiat,  either  immediately  or  mediately,  pass  into  one 
another:  and  whether,  in  that  case,  there  must  not  be 
some  <Mie  prtmary  matter  commoai  to  ail  things.  I  say 
Mine  one  frmary  mister,  and  that  common  to  aU  things, 
■iaee  without  some  neh  matter,.MfcA  mutation  would  bo 
whirily  impoisihlc.  But  if  there  be  some  one  prunarjf 
matter,  and  that  comnm  to  alt  tAtt^e,  this  matter  must 
im^y,  net  (as  particular  and  subordinate  matters  do) 
a  particuiar  privation  and  a  particuiar  capaci^,  but,  on 
the  contrary,  universal  ^vatim  and  univerttd  capa- 
city. If  the  notion  of  such  a  being  appear  strange 
and  incomprehensible,  we  may  farther  prove  tlie  ne- 
cessity of  its  existence  from  the  following  considerations : 
Either  there  is  no  such  general  change  as  here  spoken 
of ;  which  is  contrary  to  fact,  and  would  destroy  the 
^mpatby  and  congeniality  of  things :  Or,  if  there 
b«,  there  must  b6  a  matter  of  the  character  here  esta- 
blished because  without  it  (as  we  have  said)  such 
change  woold  be  impo$sU>le»  Add  to  this,  however  hard 
'  umversal  privation  may  i^pcar,  yet  had  the  prmmy 
matter,  in  its  prefer  nature,  any  one  particular  attri- 
bute, so  M  to  prevent  its  prsvatian  from  being  unli- 
mited'aud  universal,  such  attr^ute  teould  run  through 
ail  things,  and  be  conspicuous  in  all.  If  it  were  white, 
all  things  would  be  white;  if  circular,  they  would  be 
circular ;  and  so  as  to  other  attributes  }  which  is  con- 
trary to  hci.  Add  to  this,  that  the  opposite  to  such 
attnbute  could  never  have  teistence,  unless  it  were  pos- 
sible for  the  same  thing  to  be  at  once  and  in  the  same 
ioHtance  both  white  and  black,  circular  and  rectilineal, 
*  &C.  since  this  inseparable  attribute  would  necessarily 
be  every  where  ;  because  the  matter,  which  implies  it,  is 
itself  every  where,  at  least  may  be  found  in  all  things 
that  are  generated  and  perisbaue. 
aod  to  be  ,  **  Here  then  we  have  an  idea  (such  as  it  is)  of  that 
apprehend-  sin^ar  being  »Xt  »f*9«>  the  prmary  matter  t  a  being 
ed«^ by  which  those  ^loso^en  who  ate  immerged  in  sen- 
sible  objects  know  not  well  how  to  admit,  though  they 
gj,  cannot  well  do  without  it;  a  being  wUdi  flws  the 


perception  of  every  sense,  and  in^iidi  is  at  best,  even  Of 
to  the  intellect,  but  a  negative  Abject,  no  otherwise  Gompoc- 
comprehensible  than  either  by  anaA;gy  or  obstractvm.  We  ^ 
gain  a  glimi»e  of  it  by  abstractim,  men  we  sa^  that  the  ■  ,  ^ 
jirsi  matter  is  not  the  lineaments  andcooiplexioo  whic^ 
make  the  beautiful  &ce,  nor  yet  the  Jlesh  and  blood 
which  make  those  lineaments  and  that  complexion }  not 
yet  the  liquid  and  solid  aliments  whidi  make  that  fieah 
and  blood }  nor  yet  the  simple  bodies  of  earth  and  wa- 
ter which  make  thost  various  aliments }  hut  sometAi^r, 
which  being  below  all  these,  aod  supporting  them  all, 
is  yet  d^erent  from  them  idl,  aod  essential  to  their  ex- 
isteoce.   We  obtain  a  sight  of  it  by  anaJogy,  when  tre 
say,  that  as  is  the  brass  to  the  ^tue,  t£e  marble  to 
the  pillar,  the  timber  to  the  ship,  or  any  one  secondary 
matter  to  any  one  peculiar  Jorm  ;  so  is  the  first  and  or»- 
ginsl  matter  to  all  forms  in  general.** 

Such  is  the  doctrine  of  the  Peripatetics  concerning 
the  primary  matter  or  the  basis  of  bodily  substances. 
We  forbear  to  make  any  remaiks  upon  it  till  we  have 
seen  what  they  say  o£,Jbrm,  the  other  essential  .part 
of  every  body ;  for  what  is  meant  by  matter  aod  firm 
will  be  mo^t  completely  seen  when  they  arc  viewed  to- 
^her.  ,^ 
'  **  Form  (says  the  same  elegant  writer)  is  that  elemen-  Tbe  Peii- 
tary  conttitnent  ^  every  composite  sabstance,  by  whichv»**ia 

it    is  DISTISaVlSESD,    CBASACTBIUZED,   OOd  ^"'^'V^^-^ 

Jrom  every  other.    But  to  be  more  cxpUcit :  The  JJ/w'^^J^"*^ 
and  most  simple  of  all  extetistons  is  a  line  i  this,  when  it 
exists,  united  with  a  second  extension,  makes  a  super- 

fides  i  and  these  two  existing  together  with  a  thirds 
make  a  solid.  Now  this  last  and  complete  sxteksion 
we  call  the  first  and  simplest  fosmj  aod  when  this  first 
and  simplest Jbrm  accedes  to  the  first  and  simplest  matter, 

.  the  union  of  the  two  produces  body  ;  which  is  for  that 
reason  defined  to  be  matter  triply  extended.  And  thus 
we  behold  the  rise  of  pure  aod  original  body  (f).  It 

■  must  he  remembered,  however,  that  Anfy,  uodor  this 
character,  is  something  indefinite  and  vi^ue,  and  scarce- 
ly to  be  made  an  o^ect  of  sc^ntific  coatemjdation,  1% 
is  necessary  to  this  end  Uiat  its  extension  diould  be 
bounded;  for  as  yet  we  hare  treated  it  without  such  re- 
gard.   Now,  the  bound  or  Umit  of  simple  bot^  is 

figure  i  and  thus  it  is  that  figure,  with  re^rd  to  ootfy, 
becomes  the  next fiirm  ahcr  extension. 

"  But  though  the  boundary  of  body  hy  figure  la  one^^J^g 
step  towards  rendering  it  definite  and  kaowable,  yet  is  original 
not  this  sufficient  for  the  purposes  of  natnre.    It  is  ne-fonu 
cessary  here,  that  not  only  its  external  diould  be  doly^^*^ 
bounded,  but  that  a  suitable  regard  dionld  likewise  be|^*^^|^ 
had  to  its  wtermd.  This  tntermu  adjustment,  disposition,  tatc  body 
or  arrai^ement  (denominate  it  as  you  please),  is  callcdpbjsicaL 
ORGANIZATION,  aod  may  be  ctmsidered  as  the  thArd 
form  which  appertains  to  body.   By  its  accession  we 
behold  the  rise  of  bodt  fhtsical  or  natural  j  for 
every  such  body  is  some  way  or  other  Ofganized.  And 
thus  may  we  affirm,  that  these  tirec,  that  is  to  say, 
4  H  2  extension. 


(e)  He  must  mean  only  bodily  sithstances-j  TtMr  it  is  not  admitted  by  such  philoeophers  as  make  a  distinction 
hetween  mind  and  body,  that  the  one  ever  passes  into  the  other. 

(F)  "  Original  body  (he  s^),  when  we  look  doameard,  has  reference  to  the  primaiy  natter,  its  substra- 
tum :  when  wa  look  t(puwrtf^  it  becomes  itself  a  matter  to  other  thmgt ;  to  the  dements,  as  commonly  called, 
air,  earth,  water,  &e.  and  in  coMo^nence  to  aU  the  Tstirty  «f  naturtdpndiietion»:* 
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or  tbc  extenmn,^gttre,  and  orgamauttumf  are  the  three  or^'nal 
Compoti-  firna  to  OoAfphysicaliiT  natural  i  Jigure  having  respect 
to  its  exUrnWfi3fgan^Mtionlo  its  tnternai^^nicTtemion 
being  common  both  to  one  and  to  the  other.  It  is 
more  than  probable,  that  from  the  variation  In  these 
universal  and  (as  I  may  nay)  primary  Jorms,  arise  most 
of  those  Secondary  fotma  nsually  called  quantities  sensiMCf 
because  they  are  the  proper  objects  of  our  several  sen- 
sations. Snch  are  rou^ness  and  smDOtbAeBS,  hardness 
and  softness  i  the  tribes  of  colours,  savonrs,  odours ;  nOt 
to  Bwntion  those  powers  of  character  more  subtle,  the 
powen  electric,  ni^netiG  (g),  medicinal,  &e. 

**  Hiei*  thcT^re  we  may  answer  the  ^[UcAtion,  how 
Mtural  hodiM  ate  dirtingmtAai.  Not  a  single  ono 
among  them  consists  of  materials  in  rAoM,  but  of  ma- 
terials wrought  up  after  die  most  exquisite  manner, 
and  that  conspicuous  in  their  organhatum^  or  in  their 
Ji^urey  or  in  both. — As  therefore  evert  natural  body  is 
diBtiugoished  by  the  dij^rences  just  described,  and  as 
these  dij^fcTffnces  have  nothing  to  do  with  the  original 
matter^  which  being  everywhere  similar  can  afford  no 
distinction  at  all }  may  we  not  here  infer  the  expe- 
diency of  ESSENTIAL  TOKHS,  that  eveiy  natural  sub- 
stance may  be  essentially  characterisBtd  f  These  Jormt, 
thoi^^  they  differ  frun  matter,  can  yet  never  sub- 
sist wUhwtUs  but  umUd  with  they  help  to  produca 
every  compesUe  being,  Ui^t  is  to  say,  in  ether  itoids, 
every  natural  subsOttmf  in  tiw  visible  worid.  It  most 
be  remembered,  however,  that  it  is  the  roHU  in  this 
uni(Mi  which  is  the  source  ^ all  distinction.  It  is 
this  that  the  AT  is  distingnidied  from  the  horse,  not 
1^  that  grass  on  which  they  subsist,  the  common  mat- 
ter to  both.  To  which  also  may  be  added,  thAt 
as  figures  and  sensible  qualities  are  the  only  obfects  of 
tur  sensatvms,  and  these  are  all  parts  of  natural  jormi 
so  therefore  (contrary  to  the  sentiment  of  the  vulgar, 
who  dream  of  nothing-bot  of  nwtter)  it  is  form,  which 
is  in  truth  the  whole  that  we  either  hear,  see,  or  fiel; 
uor  is  mere  matter  any  diing  better  than  an  obscure  im- 
perfeet  being,  knowule  only  to  the  muom'sif  foeultjf 
by  the  two  methods  already  explained,  I  moan  that  of 
oasoA^  and  that  i^a£«<nic(&«.  Here  tberefwe  we  coi- 
clnde  with  respect  to  sens^  diat  is  to  nj,  firm* 
immtfged  in  matter  and  ever  inseparable  from  it.  In 
these  sad  matter  we  pbwe  the  eijkehts  of  MATumAi. 

SUBSTANCE^** 


If  this  extract  appear  long,  let  it  lie  remembered 
that  it  coittains  the  fullest  and  most  perspkmous  detail 
which  is  to  be  fbuod  in  the  EhkU^  language,  of  a  doe- 
trine  of  which  the  author  of  Ancient  Met^hysics  sup- , 
poses  Locke  to  have  been  iguonot }  ud  nr  which 
Ignorance  he  affects  to  tresf  the  Englidi  philosopher 
with  supercilioos  contempt.  Had  'LOeke  really  been  ig- 
norant of  the  ancient  doctrine  of  matter  mnAJmm,  it  m 
probable  that  most  people  will  be  of  <^nion>  tnt  tlie  con- 
tempt expressed  by  his  censnrtr  might  hare  been  spued  ; 
but  if  it  should  appear,  duit,  as  far  as  diis  tfaeoty  is  intel- 
ligible, it  diffen  not,  except  in  wardsi  fnm  the  doctriile 
laid  down  in  the  .g jaqr  cowcmwiy  -fiiswaw  Vnderteoud' 
iwj  what  aluUI  im  think  of  thatunl  br  andentpfannes, 
wnitih  had  inihieaoe  tnfficieo't  to  make  one  icspcctaUo 
philosopher  pour  contempt  npoo  nnothiBr  who  was  in 
ornament  to  his  Country  ? 

What  Mr  Harris  has  said  of  matter  and  form  re-Uatto- 
specting  works  of  art,  is  snfBciently  intelligible,  aadcuuotbe 
extremely  just.  Nor  should  we  object  to  the  »ecoont  J^J" 
which  he  gives  of  the  <tt^a  of  natural  body,  if  be*"^^' 
had  not  divested  his  first  matter  of  every  power  and 
every  quality,  solidity  and  extniAn  not  excepted. 
But  though  we  can  suppose  bo^  divested  of  any  vat 
particular  figure  and  i^«v«y  seasiUe  quality,  such  as 
colour,  odom*,  tastes,  &c  ud  the  wMfrirttemvr  Jo- 
4M  or  moMrp  <»f  it  still  to  remain,  ^  it  seepu  i^os- 
sible  to  conceive  it  dite<ted  of  sohddy  witMt  sopipo- 
sm^  it  totallv  annihihited.  Nay,  if  we  have  any  just 
notion  at  all  of  solidity,  it  is  evidently  inseparaUe 
firom  the  substratum  of^  body,  whatever  tllat  substra- 
tum be  }  and  indeed  though  Mr  Harris  divests  his  first 
matter  of  every  attribute,  the  argument  1^  which  he 
proves  the  necessary  exist«soe  of  such  a'  beiii^  does 
not  require  its  privation,  to  be  so  universal.  **  Had 
the  primary  matter  (says  he),  in  its  proper  natnre,  atfy 
one  particular  attribute,  so  as  to  prevent  its  privation 
from  being  unlimited  and  universal,  such  ttttribvU  tooscU 
run  through  all  thuigs  and  be  conapieuous  in  all.*'  This 
indeed  fa  obvious  airi  nadeaiable ;  hot  sblsdHy  mod  et' 
tension  do  in  foct  run  Arongfa  off  ihAigsia^w^iA^ 
substratum  or  matter  (tihoij  is  tver  formed  or  ever  can 
be  conceived  to  he  ftrmed ;  and  theieftse  then  is  no 
necessity  fitrflu^wsing  die  fiiit  uatlerdlivcoted  of  diese 
Attributes  (H). 

Vb  Harris  says,  that  both  l^seni  and  Plato  drt^ 

cx]a«ssioas 


(g)  ^Cliat  it  is  from  the  aitensbn,  figure,  and  organissaiKM  of  bodies,  that  their  medicinal  powAn  arise,  seems 
to  be  undeniable  }  for  medicines  opramte  fay  contact :  but  it  is  notso  ^nsx  that  tiw  asaae;  Jbrtns,  to  use  the  an- 
fhor^a  huiguage,  are  the  souvce  of  m^mrf&o/ powers.  If  the  magnet  be  snmmided  mh  an  atmosphere  a* 
teading'to  a  cettaui  distance,  such  may  be  the  case  y  \nk  if  not,  the  andiflrS  eonjeetvo  tntet  be  SI  fim^ed.  See' 

.  Maghktism.. 

(h)  Nor  does  it  appear  that  it  was  divested  of  them  by  all  the  ancient  ^tSosophen.  We  leam  'from  Old- 
worth,  that  "  the  atomical  physiology,  the  most  anciebt  perhaps  of  any,  teaches  dult  body  is  aodinig  else  but  )b- 
V«7w  rnlHiMnt,  extended  bulk  j  and  &at  nothing  is  to  be  attributed  to  it  but  what  is  inelnded  in  the  nature  and 
idea  of  it,  viz.  greater  Or  less  magnitude,  with  divisibility  into  parts,  figure,  and  position,  tiwether  with  motion 

•  «■  rest,  but  so  as  that  no<  part  of  body  am  ever  move  .itself.  And  c<msequently,  this  philoso^er  supposes, 
that  there  is  no  need  of  anything  else  besides  the  simple  elements  of  magnitude,  figure,  site,  .and  motioD, 
(which  are  all  cleariy  rntelh^ble,  or  diffiiMnt  tuodes  of  extended  substance),,  to  solve  die  oorpbreal  phenomena 
by ;  and  therefore  not  of  any  sulwtantial  forms  distinct  ftom  the  matter  j  nor  of  any  other  qualities  rtsitf  ex- 
isting in  the  bodies  without,  besides  the  results  or  aggregates  of  those  sinqile  elements,  and  the  dispoeitiaB  of 
tiie  insensible  parts  of  bodies  in  respect  of  figure,  site,  and  metioii;  n«r  of  any  intentional  species  or  si^lsilt 
fiopagated'  ficMo.  the  objects  to  our  senses:  nor,. lastly,  of  any  Mbes kiod.  of  awtiuL or kction  veaOy  distiaet 
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cxpnsuoH  u  if  tiny  eoandercd  muUtr  to  b«  mhefii 
bat  |du*,  w  wiU  be  weo  ftftenrankf  can  be  m  ba- 
sis of  nothing.  He  likewise  quotes  a  passage  from 
AmiMaius  on  the  preiUcaaKots,  in  which  it  is  said 
that  there  never  was  in  at^uoHty  either  matter  with- 
out body,  or  body  witboot  quality and  we  appeal 
to  our  readers  ii  it  be  not  absolutely  impossible  to 
contempUte  such  a  being  even  in  idea.  To  Ur  qoeo- 
tio»,  Whether  the  first  matter  bas  a  separate  existence 
1^  itself,  distOKi  from  all  the  qualities  of  body,  the 
author  of  Ancient  Metapkymct  answers  thus : — "  We 
have  no  idea  of  it  esistug  separately,  becaase  we  find 
no  svcb  a  thing  in  nature^  from  which  we  draw  all  oar 
ideas  (  but  m^KT  then  may  aot  be  mkIi  a  thing 
cBtisting  in  ^  fcgioaa  (tf  infinite  spuce,  as  Mflfter  iritk- 
nut Jhrm  and  dsMMMlw;  is  wtut  I  tiiiiik  no  man  can 
take  u|Km  him  to  deeide.*'  Bat  with  all  snbmiariMt 
if  a  nan  cannot  decide  thu  question  with  the  utmost 
certainty,  his  three  pendennis  votpmes  ate  nothing  bet- 
ter than  nselesB  paper :  for  Uie  subject  of  them  is  things 
«nstinfi  and  conocraiag  mcastence  we  know  nothing 
with  jpreater  certainty,  tiima  ibat  a  being  of  which  no- 
thing pasitivecan  be  nffinned,  canaot  peesibly.bava  any 
existence. 

That,  in  the  world  whidi  we  inhabit,  bodily  sub- 
stances of  eveiy  kind,  whether  oatoral  or  artificial,  ei- 
ther imoMdiatefy  or  mediately  pass  into  one  another,  ia 
a  tmth  which  oaauat  be  demed :  and  thenfim  it  fiat 
lows,  that  there  most  be  anne  one  primary  matter  con- 
mM  to  all  thma.  In  modem  philosophy  this  pnmary 
matter  is  iflusidiBHid  as  loU^  and  as  tito  miuratiim_«£ 
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idl  bodies;  and  all  tboae  things  which,  ia  the  liWaagn  Of  the 
of  Mr  Hwris,  are  eomprcbendrd  under  the  appdSation  Csf  nri- 
of form  are  called  qualitiea :  so  that  on  this  sabjeot  tbe  ' 
ancient  and  modem  philbsophy  differ  in  nothing  but  in  { 
the  latter  using;  -the  word  qwuitut  instead  of  the  word 
form  i  and  defining  the  first  matter  to  be^  9i  totid  aab- 
stanoB  every  where  the  same,"  whilst  Uie  aacient  pbil*- 
sophy  considers  it  an  void  of  solidity.  i^g 

Of  the  natare  of  this  first  matter  alt  pfailosophers  areof  the  aa. 
equally  ignorant :  for,  as  Mr  Hank  says,  it  ia  in  *™**32A^-n 
.^rm  ;  or,  as  modem  philoet^Iicn  would  say,  thoy  ■'•J^^^^^ 
in  tmth  qttaiitie$j  which  an  tbe  whole  that  we  eitharcqwDy  if- 
bear,  or  see  or  feel,  or  of  which  we  have  eUher  idea  ornonBt. 
conception.   Mr  Locke  says  expressly,  **  that  if  angr 
me  mil  eumine  himself  cancenunc  his  notiea  of  pure 
anbstanee  in  genetal,  he  will  find  that  he  has  no  other 
idea  of  it  at  all,  but  only  a  supposition  of  he  knows  naC 
i^t  support  of  sudi  qnalitiea  aa  am  capable  at  pndi^ 
cittg  simple  ideas  in  as." 

Bnt  how,  it  has  been  adced,  do  we  know  that  the  How  we 
things  which  we  peroetve  are  qualities,  and  caanotcsistknaw  tbav 
without  a  rabject  f  We  answer,  Beoaoee  every  one  efJ^^SP**" 
them,  except  solidity,  nn^  be  changed  or  dMt»yed,jJT* 
nad  the  sidject  in  whMfa  th^  inhere  sbll  nmain.  Ihns,uB  • 
thongh  wax  may  he  melted  or  fanmt,  and  be  no  IsMgertks. 
a  hsM  red  •nfaataace  of  aadh  a  fignn  and  sn^  a  nail, 
the  matter  which  sapparted  Ae  hardnam,  fignn^caba^. 
aad  smdl,  still  TCamiaa  ^  Ibr  aidted  wax  or  asbas  is 
much  a  stdid  substance  aais  tlmtwliiak  amyfae  naadfiw 
the  sealiiw  of  lettera,  flee. 

It  has  bsen  said  that  aalidity.(i)  is  the  sadrtiniw  ef 
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from  local  motion  (sach  as  generation  and  alteration),  they  being  neither  intelligible  as  modes  af  extended' 
substanoe,  nor  any  way  necessary  :  Forasmncfa  as  the  forms  and  qualities  of  bodies  may  well  be  oonceived  to 
.be  nothing  but  the  xesuk  of  those  simple  elements  of  magnitude,  figure,  site,  and  motion,  variously  oompoan^ 
cd  together  .}  in  tbe  same  manaev  as  syllables  and  words  in  grsat  variety  rvsnlt  frma  the  diffivsnt  comlnaatioaa - 
■and  coojunctiouB  of  a  few  letters,  or  the  simple  elements  of  speech ;  and  the  corporeal  parts  of  sensatiw,  and. 
particularly  that  of  vision,  may  be  solved  only  by  local  motion  of  bodies,  that  is,  either  by  corporeal  effluvia 
(called  timilacraf  memhraaa,  and  exuv^)^  streaming  oontinoally  fivm  the  sorfaoe  of  the  objects,  or  rather,  arthe 
hter  aad  man  lafiaed  atomists  coneaived,  1^  pessaie  made  firom  the  object  to  the  ^a,  by  OKaat  af  li^  ia  the 
awdiam.  80  that  ay  >ba  $»mlmm  w  swfcflx  aiyt  wjHtmifimtf  mmpyaJmm,  the  saaiv  tabag  oognizaace  of  tha 
object  liy  the  subtle  int«c^osed  medium,  that  is  tense  and  stretched  (thmstiM  aveiy  way  firom  it  vpm  the  i^tic 
Bsrvas),  doth  by  that,  as  it  were  a  staff,  touch  it.  Again,  Generation  mm  cem^tion  may  be  aafficieal^ex- 
plauied  by  ooncietibn  and  secretion,  or  local  motion,  without:  substantial  forms  and  qualities.  And  lastly,  xbosft. 
*  sensible  ideas  of  light  and  colours,  heat  and  cdd,  sweet  and  Intter^  as  they  ue  distinct  things  from  the  figurCf  site, 
and  motion  of  the  mseasiUe  parts  of  bodies,  scem.plaialy  to  beaothtog  else  Imt  oar  own  fancies,  passions,  and 
sensatuH),  however  they  be  valgariy  mistaken  fitr  q«aUtie»-ia<  tho  bi^ies  without  ns.  CMkuortAU  hUeUecUuU 
Syatemy  Book  i.  chap.  i. 

'Iliis,  as  will  be  seen  hy  and  by,  is  the  philosophy  of  Newton,  Locke,  and.all  their  followers :  -  and'thatitis  the 
.genuine  philost^y  of  the  ancient  atomists,.  we  amy  safely  take  the  word  of  the  author  whom  we  have  ^^axAxAf 
Sot  no  modem  lus  hem  more  conversant  with  their  writings,  mnre  completely  nsastw  of  their  langaage,  tt-.haa 
given  their  sense  with  ^leirter  accuracy.  Hose  uthors,  therefijre,  who  in  their  seal  fiir  ancient  naetaphysiof 
would  explode  the  physiology  of  Newtsn  aad-Loeke,  aad  substitute  in  its  place  the  Arislataliaa  dactriaeet  asaflkr 
andJ&TM,  b^  their  owa  pretuwes }  tax  the  themy  whi^  thiey  would  baaiih  ia  mata  aadaat.  thag  that  wlddli. 
they  introdooe,  and  we  a^aal  to  oar  roadiia  if  it  be  not  aNn  iatallji|[Uile« 

(i)  Hie  pluloso^Mia  «  most  enunence  iriio  have  maintained  thu  opiaioii  are,  Dr  WtitBs  theanthor  of  die 
Procedure,  Ettient,  and  Ldmite,  aftkle  Hummt  Uttdetakmdwgi  mADr  iaw,  late  birimp  of  (Wliale,  who  in  a  not* 
upon  Ki^^e  Origin  ^  fM/givea-tbe  ^Hsna  of  tbe  Ixiumvir^e  ia  the  feUosnag  werw-i— >"  We  find  by  experi- 
ence, that  athing  wiu  always  exhibit  the  same  a^eeraaces  ia  some  respects,  Uia^gb^it  admitof  char^aainotlMn: 
or,  in  Mr  Locke's  langna^,  diat  certain  nnsobers  of  simple  ideas  go  ooostantlr-isgetfaier,  wberaas  some  othen  do 
not.  Thefwnnerof  these  we  call  the  «(Aiteisef,  thi^,  w  being,  itselfj.  the  Wter  Me  termed  its  modes  or 
oceideais.  .  Thas  the  sobstance  of  ^od^,  as  lar  as  we  knew  of  ^  it,  consists  in  solidity  and  exteasioo  ;  which  being 
anmwnrily  finite,,  it  abo  becanea  aafaMa  rf.di?iww,fifw«»MdmetiBii.  These  are  ita  origjaal  iHWf  inMr  gna- 
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body  i  and  men  bave  been  probably  led  into  thb  no- 
turn  from  a  Gonviction  that  such  substrtUmm,  whatever  it 
be,  is  and  most  be  solid ;  bat  that  soUdi^  is  <m\y  a 
quality  inseparable  from  the  first  matter,  and  not  that 
matter  itself,  must  be  eridcnt  from  this  consideration, 
that  siJidity  is  the  same  in  all  bodies,  and  incnaUe 
producing  by  itself  any  other  effect  than  that  of  exclud- 
ing from  the  place  occu|tted  by  it  every  other  solid 
substance.  It  could  not  of  itself  be  the  substratum  of 
colour,  taste,  or  smell,  odierwisc  all  bodies  would  be 
coloured,  sapid,  and  odorous  ;  and  as,  according  to 
idl  our  notions  of  it,  it  is  incapable  of  any  change,  it 
ooold  not  by  itselfbe  so  modified  as  to  excite  in  ni  these 
sensations. 

The  things  then  immediately  perceived  by  ns,  or  of 
which  we  nave  ainr  adequate  idea  or  conception,  are 
only  qnalitiM  which  most  belong  to  a  subject;  and  all 
that  we  know  about  this  snbject  is,  that  it  is  that  to 
which  such  qualities  belong.  From  this  it  is  evident, 
that  our  notion  of  matter,  as  distinguished  from  its 
qualities,  is  a  relative  *  and  obscure  notion,  and  moat 
remain  obscure  till  men  have  other  faculties.  In  this 
the  philosopher  seems  to  have  no  advantage  above  the 
vulgar :  for  as  they  perceive  colour,  and  figure,  and 
motion,  by  their  senses,  as  well  as  he  does  ;  and  as  hoth 
are  eqo^y  certain  that  there  is  a  subject  of  those  qu». 
Uties }  so  the  notions  which  both  have  of  this  snbject 
are  equally  obscure :  or,  to  speak  mere  properly,  Uiey 
him  no  pofittve  notion  of  it  at  all.  When  a  philosopher 
calls  it  the  Jlrst  matter,  a  suhstraium,  or  a  mbject  of  in- 
Acnofi,  those  learned  wwdf  convey  no  meaning  but  what 
evMy  man  nnderstands  and  expresses,  by  saying  in  com- 
mon Ungni^  tint  it  is  a  Uiug  extended!,  solid,  and 
moveable. 

They  arc  therefore  quaUtwSf  or,  in  the  language  of 
mneient  philosophy,  ^^>rmf  alone,  about  which,  in  cor- 
poreal Bt^istance,  we  can  reason  with  precision  and 
certainty  ;  and  it  is  sufficient  for  all  the  purposes  of 


life  that  w«  have  of  tbtm  an  adequate  knowledge.  For  Oftbe 
as  the ^it  muUUr  or  original  tuh&trahm  of     bodies  Coapob. 
•eemv  to  be  the  same,  thon^  we  know  not  what  it  is ; 
and  n  one  body  is  dUtingnished  from  a— tlw  only  by . 
its  quaUtie*  m  powerti  a  knowledge  of  the  nature  of      '  ~ 
these  is  all  that  can  bo  necessary  to  direct  our  caodact 
with  respect  to  the  varions  objects  with  whiofa  we  are 
surrounded.  ^„ 

Qoalities  thus  considered  in  bodies,  are,  first,  soch  <^«H4f f 
as  are  utterly  inaeparaUe  firom  the  body,  in  what  statep>imar]r 
soever  it  is  \  such  as  in  all  the  changes  and  alterations 
which  it  sufiers,  and.  under  all  the  ntrce  which  can  be 
tmplc^ed  upon  it,  it  constantly  keeps.  Thus,  in  the 
instance  already  given,  a  stick  of  seaUng  wax  may,  by 
the  operations  of  fire,  be  rendered  liquid  or  reduced  to 
imoke  and  ashes  ^  and  when  it  has  uDdei;gone  these 
changes,  it  has  lost  many  of  the  senuble  qnalitiea  whkk 
it  had  iriien  a  long  round  substance  fit  mr  the  pn^ost 
of  sealing  letters  )  but  other  qualities  iriiich  were  then 
perceivable  in  it  still  remain :  for  not  only  liquid  wax, 
bnt  every  particle  of  smoke  and  ashes,  is  solid  ami  ex- 
tended, as  well  as  the  hardest  or  lamst  body ;  and 
every  such  particle  has  likewise  some  ngure,  and  is  ca- 
pable of  motion  or  rest.  Again,  If  a  grain  of  wheat 
or  any  other  corporeal  substance,  be  divided  into  two 
parts,  and  each  part  be  again  divided  without  end,  still 
the  smallest  particle  of  it  will  be  solid,  extended,  of 
some  figure,  and  capable  of  further  division.  Soh'dityf 
txtenstortf  divmbOity,  and  fnofaui  or  rett,  are  therefore 
qualities  inse|ttrable  from  hod^,  and  have  on  that  ac- 
count been  with  great  popOetjr  called  its  or^wnrf  or 
primary  qualttwtm 

^Dwre  are  odier  qualities,  which  in  truth  are  notbingtecow^ 
.in  the  bodies  themselves,  but  powers  arising  from  the 
magnitude,  figure,  texture,  and  motion,  of  their  in- 
sensible parts  to  produce  in  us  various  sensations }  such 
are  aJoura^  toundSf  tatteSf  and  odburs.  Tbese  have  been 
deonmnated  tecendmy  yuakties and  to  them  oh^^ 


Ktiet,  which  constitute  the  thing,  and  seem  not  to  depend  on  anything  else  as  a  subject.  But  a  particular  figure, 
motion,  &c.  are  only  acmdents  or  modes  of  its  existence  ;  which  do  not  necessanly  attei^  it,  though  they  them- 
selves cannot  be  sopposed  to  exist  without  it.  He  anbatuce  of  ^pfnt  consists  in  the  powers  of  thmking  and  act- 
ing, which  Ukewise  admit  of  various  modifications.  This  seems  to  be  all  that  we  can  learn  concerning  the  na- 
ture of  things  from  observation  and  experience.  To  inquire  into  the  mmmer  how  these,  which  we  call  pn^- 
■tuSf  exist  together,  or  to  attempt  to  explain  the  cause,  ground,  or  reason,  of  their  union,  is  in  vain.  To  assign, 
the  word  substance  for  a  ;epresentation  of  it,  is  saying  nothing :  it  is  setting  a  mere  word  for  what  we  have  neither 
any  idea  of  nor  occasion  for.  Indeed  if  we  consider  these  primary  .qualities  as  needing  something  to  inhere  in, 
wc  are  obliged  to  seek  for  something  to  support  them :  and  by  the  same  way  of  reasoning,  we  may  seek  for  some- 
thing else  to  support  that  other  something,  and  so  on  j  and  at  last  aball  nnd  no  other  support  for  the  whole  but 
the  cause  which  produced  it."  "  Dr  Watts  (continues  the  Bishop)  is  of  opinion,  that  it  is  introducinff  a  need- 
less  scholastic  notion  into  the  real  nature  of  things,  and  then  fancying  it  to  have  a  real  existence  QLogiCf  p. 
'14.).  The  anthor  of  the  Proeedure^  Extent,  Sac,  affirms,  "  That  as  far  as  we  directly  know  the  essential  properties 
of  any  substanccj  so  far  we  have  a  direct  knowledge  of  the  substance  itself:  and  if  we  had  b.  direct  knowl^ge  of 
all  the  essential  properties  of  any  substance,  we  should  have  an  adequate  knowledge  of  that  substance  j  for  surely, 
if  there  be  any  meaning  in  woros,  the  knowing  any  thing  of  the  essential  properties  of  a  thing  is  knowing  so  muck 
of  its  Tcnr  stmstance.** 

That  the  substance  of  body  consists  in  solidity  and  estentfoHf  and  nothing'  more }  and  diat  these  depend  not  npoi 
any  thing  else  as  a  subject;  cannot  be  true :  for  solu^f  in  our  conception,  is  nothing  but  impewtrahik'tv i  but 
whoever  uses  the  word  wnpetietrahSity,  certainly  means  that  there  is  something  impenetrable.  That  there  is  some 
real  thing  or  being  different  from,  solidity  and  extension,  which  im^esses  us  with  the  notion  that  it  is  solid  uti 
extended,  is  self-evident  to  all  mankind :  if  it  be  not  matter,  these  conceptions  must  be  communicated  to  us  bj 
the  immediate  agmcy  of  the  Deity,  which  seems  to  have  been  the  real  opinion  of  -the  Bishop  of  Carlisle.  Bat 
dfSlns  not  from  |he  theory  of  Bei^el^,  whidi  we  shall  conudsr  by  ud  by. 
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Of  the   added  a  third  Hnrt,  which  an  nuveiwHy  alknied  to  bo 


barely  powers,  though  they  are  io  &et  u  mnch  real 


liui  of 


qualities  in  the  rabject  as  those  we  have  just  noentioii- 
ed.    TboB  the  power  in  fire  to  produce  by  its  primary 


qualities  a  new  colour  oAcwuisteDcy  in  wax  or  clay, 
is  as  ranch  a  quality  in  the  fire  as  the  power  which  it 
has  to  produce  in  us  a  new  sensatiai  of  warmth  or 
huming.  That  caAM»fj»,  tatttt^  loundtf  and  odourSf  as 
they  are  perceived  by  ns,  are  mere  sensations,  has  been 
already  proved:  and  ^at  the  power*  in  the  bodies 
which  produce  these  sensations  are  not,  like  soiidity  and 
atterutM,  ins^arablc  fimn  the  body  to  which  they  may 
belong,  is  evident )  because  a  piece  of  red  wax  may  be 
redneed  to  black  ashes  ;  and  becaose  by  pounding  an 
almimd  we  may  change  it*  dear  whito  colonr  into  a 
difty  hoe,  and  its  plMsant  taste  into  one  that  is  oily 
and  rancM  }  and  a  single  rent  through  the  body  of  a 
bell  destroys  its  sound. 

Tbe  primaiT  qualities  of  body  have  a  real  existence 
independent  of  us  and  of  eveiy  other  creature.  Thus 
the  particular  bu/k,  nun^ter^jigure,  and  motion,  of  tbe 
parts  of  ju^  or  tnow  are  reaUy  in  the  Jire  or  snow,  whe- 
ther any  man*s  senses  perceive  them  ornot  j  and  there- 
fore these  may  be  called  real  ^[ualities,  because  the)* 
really  exist  in  die*bodies  :  But  hght,  Aeat^  whiteness,  on 
cold  (as  they  are  perceived  by  ns),  are  no  more  realfy. 
in  Jitt  or  maw,  than  iickness  is  in  <ap<iar  or  pain  in  a 
sword.  Take  away  the  sensatiaoB  tS  them :  let  not 
the  eyes  see  light  or  oolours,  nor  the  ean  hear  aonnds  ^- 
Ict  not  the  palate  taste  nor  the  noso  smell  \  and  alt  co- 
Itmrs,  tastes,  odoors,  and  sounds,  as  they  are  aoch  par- 
,  ticolar  sensations,  vanidi  and  cense,  and  are  reduced  to 
their  causes,  i.  r.  to  the  balk,  figure,  and  motion  of 
I  the  parts  of  the  body. 
Bodiljqiu-  qualities  then  that  are  in. bodies,, rightly-  con« 

iities  am  olsidered,  are  of  three  sorts.  i.T)Mhuik,Jigure,fmntber, 
three  ssrfs.  sittuUion,  and  motion  or  rest,  of  tlwir  so&d  parts.  Of 
these,  as  thej  are  in  themselves,  we  have  clear  and 
distinct  notions.  We  know  that  they  are  in  tbe  body 
whether  we  perceive  them  or  not,  and  we  call  them 
primary  or  essentidi  qualities.  2.  The  power  that  is 
in  an^  body,  by  reason  of  its  internal  textiue  and 
insensible  primary  qualities,  to  operate  npon  our  senses 
in  a  peculiar  manner,  pvdocbg  in  ns  the  diffncnt  soi- 
sations  of  colours,  sounds,  tast^,  or  smells,  &Ck  These 
we  have  called  secondary  ifualities,  bnt  they  are  often 
termed  sensible  qualities,  3.  Tbejioifer,  that  is  in  any 
body,  by  reaeon  o&  tbe  particnlar  constitntieD  of  ito 


Bodies. 


:  6is 

primary  qualities,  to  nalM  such  a  eAu^  in*  ^'htdk,  orthe 
./%«rv,  Avftrfv,andffM6mofamfArr&)^  astomakeit  CoapocU 
operate  on  our  senses  differently  Snm         it  did  be-  ^ 
Son.    Tbos,  the  sun  has  a  power  to  make  wax  white, 
and  fire  to  make  lead  fluid.    These  are  uoivenally 
called  powers ;  but  we  have  no  such  notions  of  them 
as  we  have  of  the  ^Vnnrv  yua^uCiirf  of  bodies.  Weknow 
that  they  exist,  but  we  know  not  what  they  are.  It 
has  indeed  been  discovered,  that  tbe  sensation  of  smell 
is  occasioned  by  tbe  effluvia  of  bodies  " ;  that  of  sound  « 
by  their  vibration.   The  disposition  of  bodies  to  re-  fimmvn 
fleet  a  particular  kind  of  U^ht  occasions  the  sens:Uiou  tkt  Met- 
of  colour;  and  the  operation  of  the  minute  parts  of^^^'*"' 
bodies  upon  the  nerves    the  tongue  and  palate  is  the 
cause  itf  tastes.    Very  corioos  discoveries  have  ^>**^i^^,£i^ 
made  of  the  nature  oiT  heat  and  its  manner  (tfo|ierat*Ny^  Ate. 
iog,  and  an  ample  field  still  remains.    We  are  like* 
wise  intuitively  certain,  that  bod;  can  operate  npon 
body  onl^  by  impulse but  bow  certain  impulses  up- 
on certain  organs  should  produce  sensatioiu  in  us  to  > 
which  there  is  nothing  unilar  in  the  impelling  body, 
is  equally  unknown  to.  tbe  down  and  the  j^i'lftHf 

Socb  is  the  distinction  which  in  modem  ^liiosc^  jPTbs  dte- 
is  made  between  primary  and  secondary  qualities  j  but  trine  <tf  tbe  - 
it  is  a  distinction  which  was  likewise  well  known  to"^*?' 
that  ssct  of  ancient  philoaopbezs  who  were  denwninated 
atomists.   At  the  head  of  these  were  Hiales  and  Fy-^MfiSw. 
thagoras  (k)  }  and  we  may  infer  from  Aristotle,  that 
^  sect  eompiehmdcd  almost  all  tbe  physiologisto  who 
tangbtbefwe  himself  and  PUto;  forhesajsf,Ai^MK(»%c.f  XA.  dtf 
tuu  u  wAiirrw  vwp  f  vrisXiyanr  mmtrmrttn*  ri  irtuvn,  mwnt-Smw  et 

X.vfi»Pt :  "  Democritus,  and  moat  of  tbe  physiologists,  fiill  ^' 
into  a  great  absurdity ;  for  they  makcall  sense  to  be  touch, 
and  resolve  sensible  qualities  into  the  figures  of  insen- 
sible atoms."    And.  he  adds, .  that  "  the  former  physio- 
logiste  (without  exception)  said  not  well,  that  there  is 
no  black  and  iriiite  without  the  si^t,  nor  bitter  aud 
sweet  without  the  taste.**    He  ekewbere^  tells  XA,X J>e Gens. 
that  those  pbiloso|^rs  explained  generation  and  alte-  «s*inw  «s 
ration  without  fermt  «nd  qnalities,  by  fignres  and  local  9*'*^ 
motion.**  t^fUM^mMtAmmtwwHWuosmswHtmrxtfUim^^'^^^' 
vm  «M«iww  WW  nr  ytNm  ■»  rvRm  mam  ^mt^eu  ftu 

"  Democritus  and  Leucippua  bavin^f  made  figures  (or 
variondy  figored  atcHiis)  the  fint  principles,  make  ge- 
immtioo  IM  altendion  out  of  these  ;  namely,  genera- 

ti<^ 


(k)  His  is  denied  by  Bishop  Waiburton^  who  thinks  nothing  better  settled  than  that  Democritus  and  Iien- 
cippos  were  the  anthors  of  the  atomic  physiology.  We  highly  respect  the  learning  and  ingenuity  displayed  in  the 
Divine  legation  of  Moses  $  but  on  ^s  point  we  are  convinced  that  its  anthw  ts  mistAen.  Stiabo  expressly 
affinns,  thatMoschos  thePhaeoidu  was  tbe  anther  of  the  atomiephysiolegy;  and  Cudwinth  has  proved,  by 
nrgnmenta  which  to  as  are  perfectiy  satia&ctory^  that  Tliales  and- Pyttagoras  were  both  atomists,;and  that  th^^ 
derived  the  doctrine  irom  Phcenicia  or  Egypt  They,  did  not,  indeed,  speculate  in  ^sics,  bnt  delivered  their, 
doctrines  as  they  had  received  them  from  tradition,  and  tbe^  referred  idl  motion  to  mind  as  its  cause.  I<eu- 
flippus  and  Democritus,  we  believe  were  the  first  speculative  atmnists :  bnt  though  they  refined  upon,  and 
perhaps  improved,  tbe  more  mechanical  part  of  tbe  p^iirfogy  of  their  masters,  they  unhappily  dropt  tbe  better- 
part  of  it ;  and^  banishing  mind  firom  their  system  of  tbe  nnivene,  they  became  materialists  and  atheists. 
With  the  sober  and  pious  part  of  philosophers  this  brought  the  atomic  theory  into  disrepute }  and  Plato  and- 
Aristotle,  who  were  theists,  when  they  opposed  thiit  thi^ary,  always  pointed  their  ai^uments  against  Leucip- 
^  and  Democritus,  which  ia  jrobaUy  what  led  tbe  letmed  Biih^  to  conMder  these  athcittf  as  the  avth«s  oC 
the  atonic  physiology. . 
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or^  tin  tofetW  fnik  tmiAftka  ken  tin  coneielioa  ttU  general  beUi,  muMt  and  jnustmuv  vlttdi  v«  orOe 

^JJJ^  Kcretioii  ef  Cbeni,  but  sttentioa  fimi  dks  dnage  ef  geiMfau4  at  the  aann  tiaw.  The  tenmiimt  vteeu^,  CiB|iii 

Aelr  (trder  and  pontion.**   Bj  the  atmnic  nhySdd-  AMrnif,  mmI  the  Uka(  mmA  the  ewreaiKwl^  tenttileM 

^  -_•  gi*tt  the  naoe  of  ^jwlAy  was  genermUf  applied  only  to  are  et&iir*,  $imjub,        Wben^mre,  wbea      eye  aad 

thoae  things  which  we  hare  called  Mcomhrlf  ^ittAtut,  ttt  rrw**  object  meet  togedier,  both  the  m«m»  and 

The/mnMir^rbeii^eonrideredasffMrAAa^  tin  mwAkh,  nejauaMrmaof  white  and  Wack,  and 

iteldom,  if  ever,  called  quah'tiea.    That  di«  atontoi  the  Miutrtibri  of  aeaiag,  afa  gfcuetated  toge^er,  neither 

which  they  held  to  be  tira  first  prioei)^M  of  bodies,  of  «rkich  weidd  ha«e  bean  faodgrfd  if  those  two  bad 

Were  fignred,  solid,  extended,  and  Moveable,  ■•  i^^M-  »ot  met*   The  lifca  ia  to  he  oonceii>cd  ai  all  ot^  «e», 

■  tent  not  only  firom  the  short  view  of  their  ^rstem  w4iidl  iiMm,  aa  hot  and  cold,  Ccc.   None  of  these  are  »faa»* 

we  hare  given  from  Cndworth,  but  likewise  from  the  Iota  things  In  theaaielTes,  or  real  qnalities  in  cxt^oat 

paasi^  which  we  hare  jnst.qaotad  frou  Aristotle  :  objects ;  bat  they  are  begvtten  froai  the  antnal  cea- 

but  the  qnestion  debated  between  thnii  and  thdtf  anta-  nesa  of  agent  aiid  patient,  and  that  by  motioa.  Sa 

genists  was,  whedier  those  atoms  had  meffi  Iwto,  and  Smt  nddwr  the  ^eot  has  aay  sndi  tUag  ia  it  hefom 

eoAwr;  or,  as  k  wasoommod^c3t|tes8ed,  whether  they  its  ceagnss  with  &e  fatieat,  nor  Uie  patiept  he£we 

had  ^■nrttm^  I>emoeritas,  Leneippos,  and  tlie  other  its  congress  wtth  the  agent.   But  the  agent  and  pa- 

atoausts,  we  see,  muntained  that  they  had  not  $  and  tieirt  meeting  togcthw,.  and  bcgettuig  sauatmn  and 

the  followittg  accoont  of  the  doctrine  of  ProtagM^s,  mitibiet,  hoth  the  object  and  the  seataent  are  foethwitfa 

another  jAiloso^ier  of  that  school,  diows,  that  on  this  ttiade  to  be  so  and  so  qoalified ;  as  wbea  honey  is 

4nbject  at  least  the  ancient  advocates  for  the  atomic  tasted,  the  sensation  of  tasting,  and  ^  ^ality  of 

system  reasoned  as  joBttr  as  any  of  the  modems,  and  sweetness  are  begotten  together,  thongh  the  aeasatioa 

tanch  more  justly  than  ue  Peripatetics  and  Platoniats  be  vnlgariy  attributed  to  the  taster,  ud  the  quality  of 

by  n4iom  thpy  were  opposed.    Flatb  having  in  hu  eweetnam  to  the  honey.**    Tke  coDclusion  of  all  which 

Theoetettts  first  said  in  general  that  the  yhi)eee|hy  of  ie  sammad  op  thos,  »#  it  mmi      nmfm^t^  mXJmrm  mm 

Protagoras  made  all  &inf;s  to  consist  <^ a  cornmHEtniiB  VfyMfAw:  **  Nbteneof  theseseaaibloduagsisaaytbii^E 

flf  atoms  and  local  motion,  represents  his  doctTsae  ahsolately  in  the  object  without,  bat  they  are  all  geae- 

eoBcenuag  colours  in  aartieidar,  aftw  due  mannet :  rated  or  made  relative  to  the  srataeat  (»).** 

**  Finil,  la  to  that  whidi  hdoms  to  tha  sight,  yoa  ^  The  laagnage  of  ancient  philoai^  wm  defective 

nmct  conceive  what  ia  called  a  wute  U-  Uack  «oloar,  ia  ^«oiaiea  ^  ttams  «nic  used  vagn^  aad  ia^nperiy, 

not  to  be  an;  diing  abwtliitely  existii^  mther  ttiAoat  ee  that  the  awaaiag  of  the  aamr  k  oftca  to  bo 

yonr  eyes  or  within  your  eyes  *,  but  l^ck  and  vrfiite,  coUectod  ody  6wd  the  context.   When  l^ntagons 

and  every  other  colour,  is  Cansed  fa^  difeimt  motions  is  here  amde  to  ai^,  thai  iriiea  the  agent  and  patient 

made  upon  the  e^,  front  <rt}jects  d^eieni^  modified  ;  meet  togcAer,  birth  the  object  and  the  soitient  are 

80  that  It  is  nothu^  either  in  the  a^eot  or  pati«rt  ab-  iwdiwith  made  to  be  so  and  so  quaU^ed;  as  v^n  h»- 

•elntely,  but  sonwthing  which  tztaea  from  betweca  aey  is  tasted,  the  sensaticn  of  tasting  aad  the  qmA'iy 

thm  both  (L>**    Fiott  this  passage  it  is  aUtn,  that  of  awoetacss  mw  begotten  t(^;etfaer»  it  could  net  be 

Protagoras  tfnnght  of  eoloan  exacdy  as  Mr  tjocke  his  meaniwt        any  real  duiage  is  made  r:pon  the 

'Oio^gfat,  that  diey  are  not  rod  jma^iea  existkg  in  bo-  cxtenid  object  merely  by  oar  tasting  it,  but  vdf 

dies,  bat  merely  sensatioas  axeUQd  in  ear  min«i mnd  tint  the  actual  aensatioB  and  the  sensible  idea  of  sweet- 

iadnd  he  is  preseady  after  rcfweeittad  as  hamag  call-  aeas  are  pvduced  at  once  }  just  as  he  had  said  before, 

ed  them  was  m  lyy*  fmffuAm,  errCm  /andu  arufftfei^.  that  the  sensible  idea  of  whUe  «r  black,  and  die  sen- 

«fK««mt».  BotAttceieiadieThcteletas  another  pu-  aataoa  of  aecii^  an  graerated  tegedier.   If  his  words 

sage,  in  i^A  a  fidler  aoeeoat  is  given  «f  the  atooric  he  thos  iateipreted  tiicy  cjpiem  a  mUc  truth  i  and 

pbtlosc^,  to  this  poipoae: ''lliepmcipteapga  Which  ^  adnle  passage  rinowa,  dmt  the  ancient  atomic 

all  these  things  depcMd  is  this,  That  dw  whole  oai-  theory  diffmd  set  fivm  the  Iheecy  of  Des  Cartes, 

vene  (m)  is  motion  of  iCtdlns  and  nothing  «lse  :  which  Newton,  and  Locke,  being  the  most  rational,  as  well 

motion  is  considered  two  Mys,  and  is  accordingly  call-  as  die  eailie*  system  of  pi^sics  with  which  wc  hare 

ed  by  two  names,  action  nd  pa»tS»n.   From  the  mn-  any  acqoaintance.  By  divestug  body  of  ettentialjiirm* 

tatX  congress,  mid,  as  it  frere,  attrition  of  these  to-  distinct  from  matter  and  modon,  and  by  giving  to  the 

gether,  are  begotten  innamerable  1>&pring8,  which  first  matter  extension  and  solidity,  it  renders  the  cor- 

thongh  infinite  in  number,  yet  may  be  reduced  to  two  poreal  wu-U  intelligilde  \  and  accounts  for  those  ap- 


(l)  tmXmlk  TMTv»  vSitm  «4«  *m  aftftJtm  ir{4w,  •  h  mm>-M(  Ximm  pi  umi  mml»         wtiffit  rm  wm  •ftfttOm, 

pmr&m  yi)wyiiiw  wm  j  ^  BHS^  apw  ^ofm  jefofia,  oiffi  «•  aysj^aXXw  mOi  «  w^mh^t/um  mMm  fUt^  v* 
•MM*!*  7«rim> 

(u)  Protagoras  was  a  fidlower  of  Leoapima  aad  Demooritus  in  ever^  Aii^*  and  of  coarse  an  atheist.— This, 
lumever,  does  not  hinder  him  from  having  bom  a  Qorract  plqrsiologiat  imth  respect  t«  the  composition  of  body  i 
and  as  sodi  only  is  he  quoted  1^  ua.  It  is,  indeed,  mkiidiofy  to  tUak,  that  Acre  was  hardly  a  sect  of  aneimit 
philosophers  in  which  there  were  not  many  atheiau. 

(n)  Afj^hil,  mmwm^  tUfaftm  «nrfU  n^nrm  i  h  *<b%  A  vs  aw  tumm  m  »m  #^  wmm  *%»)•  tAt,  mm 
Mmnmt  Its  A,  wMa  fw»  mwuh^^  tmtn^fiMmfmhnfm  mm  nhwurjgn,  Scc^-See  dw  r^lescMw  f  ee* 
-alio  Cu^unrth^s  InieUectual  Sy$temt  book  u  chap.  z. 
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or  the    pearances  whidi  are  called  secmidary  fu^iof,  in  a 
EaenenofmBiiaer  perfe«:t.l^  8at!«f«G4qry.    AriitoUts  imleed  of- 
'^^^l^*-  posed  the  atomic  philowipLy,  and  bad  influeuce  «- 
'      noagh  to  bring  it  into  disrepute  ior  many  agesj  bat 
when  be  imuited  that  the  two  constiluent  priuci]Jcs  of 
body  are  matter  twd  Jorm,  both  independent  of  all  -sen- 
tieot  bviugt^  and  wjiich  tuay  be  conceived  us  existing 
distinct  £rODi  eaoh  «Uier,  be  substituted  for  a  simple 
aad  sublime  thieoiy  ,au  absurd  and  iocouprcbensiUe 
fiction. 


H  Y  S  I  C  S. 
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GUAr.  II.  Cy^i&tf  EstEMCES  ^BODIEI. 


TbecauD-  Having  treated  of  the  substance,  ^luJitiea,  and 
^^^^^^''^"jpawers  of  body,  we  may  seem  ttf  bave  exhausted  this 
^""^  part  of  our  subject )  but  there  is  stiU  m<vre  41  be  done. 
Metaphyucians,  anqleat  and  modem,  faaye  introdncod 
aootber  term  into  the  science,  to  denote  that  which 
distinguislMs  we  species  or  sort  of  bodies  from  all 
other  species  or  sorts }  and  this  term  we  sbalt  briefly 
explain.  -Geld  is  appaiiently  difierent  from  iead,  and 
irofn  every  other  species  f>f  metal }  a  horse  is  appa- 
rently difierent  from  a»  ox,  and  from  every  other 
species  of  animals  j  and  all  animals  apparently  <Uf- 
Jer  from  all  vegetables,'  fw  vegetables  differ  from 

156  metals. 

kecording  It  is  only  with  the  botUet,  not  the  minds  of  anunals, 
*"  ^^iT^*''*^  present  concerned  i  and  we  have  seen 

Si|^!f^!rthat  all  bodies  afe  compoied  of  the  sanm  matter. — 
fiom  etna-  AVhat  then  is  it  that  makes  diflTerent  bodies  exhibit 
4ul  fiums;  to  OS  such  different  appearances }  or,  in  other  wwdit 
iiow  come  they  to  be  possessed  of  such  diflbrent  i|aa- 
littes  and  powers  ?  It  is  (say  the  followers  of  Plato 
•nd  Ariutotle)  from  their  having  dtfitirent  exseniiat 
formsy  by  which  every  nater^  substiince  is  essentially 
cbaracteriied  \  for  of  every  animal,  vegetable,  or  me- 
tal, &c.  there  is  a  farm  conceived,  as  existing  before 
the  individuals  in  whiob  it  is  incorporated,  from  which 
result  all  the  propnties  of  that  animal,  vegetable,  or 
jnetal,  such  as  Jig^re^  sisae,  coimtr^  and  the  other  quali- 
ties perceptible  by  our  senses:,  but  this  iatemal  and 
etsential  Jorm  itself,  from  wltich  all  other  forms  result, 
id  not  perceptible  by  our  senses,  nor  even  by  our  un- 
detstaadiag  directly  and  immediately,  dw  otherwise 
than  by  toe  analogy  fiunncriy  meotioncd.  These  ca* 
nential  formsi  vre  are  told,  mean  something,  which, 
ibougfa  different  Irom  matter,  .can  yet  never  sobclst 
without  it }  something  which,  united  with  it,  helps 
to  produce  every  composilf  being,  that  is  to  sa^,  in 
other  words,  every  natural  sub^nce  in  Uw  naible 

157  wo'W- 

but  thcte       I'liis  assertion  Mr  Harris  sobmits  with  deference  to 
fonos  have  luji  cofk temporaries  }  because  (sajn  be)  "  I  spei^  per- 
nocxut-    haps  of  speeUes  as  shocking  to  some  philosophers  as 
those  were  to  JEoeas  which  he  met  in  his  way  to 
ht^U-Ttrribiics  vt'iiu Jwnut-V  The  ele^t  author's  on- 
jrilUi^Bpss  to  frighten      contcmpvanes,  was  «  proof 
of  his  amiable  and  benevolent  disposition }  but  he  need- 
ed not  to  have  suffered  from  any  such  apprehensieo. 
Thwe  spectres,  apparently  so  dreadful,  had  long  be&re 
been  hud  -to  rest  by  the  incomparable  Cudworth,  who. 
has denumstrnted,  thideiMsM<M/^rw« different  from  mat^ 
ter  and  motion,  as  they  have  no  real  existence,  had  no 
pbu«  in  the  mMt  ancient  philosophy }  and  that  the  dif- 
ierent appearaoces  or  seinAle.  «««lities  which  di&rent 
VjDL.  XIII,  Part  11.  f 


bodies  exhibit,  are  the  of  the  different  contex-  Of  the 
turc  of  their  insensible  parts.  Iliaf,  gold  and  lead  are£Mncitof 
composed  <^  the  same  primary  matter,  but  the  atoms .  ^^^^* 
or  minute  parts  of  that  uoatter  are  io  the  one  si^tanee  * 
differently  combined  from  what  tbey  are  in  the.ol^r^ 
and  this  different  combination  is  the  sole  cause  that 
gold  is  specifically  heavier  than  lead,  more  ductile, 
and  of  a  different  colour,  &c.  For  the  veiy  same 
reason,  iron  is  harder  than  either  gold  or  lead,  speci- 
fically iighter,  ami  possessed  of  many  other  sensible 
qualities  wVoh  are  not  found  in  either  of  these  sub- 
stances. One  vegetable  differs  from  another  exter- 
nally in  site,  colour,  taste,  smell,  rapidity  of  growth, 
9md  proportion  of  parts,  &c: -hMt  sJl  vegetaUea  are 
composed  of  tba  saniiB  aaatterj  and  the  external  dif- 
ference which  ^yails  among  th^m  is  the  result  of  a 
different  structure  and  motion  of  their  insensible  paxt^ 
The  same  is  to  be  said  of  the  difljcrences  which  pre- 
vail among  the  bodies  of  animals  j  they  all  result  from 
internal  organization  and  motion,  and  from  nodiing 
else,  whatever  be  the  immediate  cause  of  that  motion- 

This  particular  internal  texture  and  motion  of  in- The  leat 
sensible  parts,-  is  that  which  makes  one  soil  of  bodies  ^sKacei  of 
di0er  externally  from  every  other  sort  of  bodies  j 
it  is  by  modem  metaphysicians  called  the  real  csgeace^ 
of  bodies.    Thus,  that  internal  texture  of  minute  psrts, 
which  malcM  gold  of  a  bright  yellow,  extremely  duc- 
tile, specifically  beavier  than  all  other  mi-tsU,  and  so- 
luble in  aqua  rvgia,  is  the  real  essence  of  gold }  but 
what  that  essence  js  io  itself  no  nan  can  tell,  as  we 
perceive  only  the  qualities  which  result  from  it.  We 
are,  however,  certain,  that  it  is  different  from  the  real 
essences  of  lead  and  iron,  because  it  produces  different 
effects  from  those  which  are  ^duced  by  thf  se  essences ; 
'  and  different  ef&cts  are  never  produced  in  the  same 
circumstances  by  the  same  cause.  j  .^ 

We  have  called  the  internal  texture  and  motion  ofNonriniit 
the  insensible  parts  of  bodies,  their  real  essences,  to  di-««*«iK;es. 
Stioguish  them  from  other  essences  which  are  only  nomi-  "'"'^ 
naiy  and  with  which  we  are  perfectly  acquainted,  be-  ' 
cause  they  are  the  fabrication  of  our  own  minds.— 
Thus,  a  beautiful  bright  yellow,  a  certain  specific  gr*- 
vity,  extreme  ductility,  and  solubility  in  aqua  regia, 
■re  the  qoalitiies  by  which  ^  distingoish  gold  from 
all  other  metals.  Of  thcte  qualities  we  frame  a  sort  of 
geooral  ccmception,  which  we  call  the  essence  of  gold  } 
and  every  soMtance  in  which  we  find  tliis  essence,  we 
class  uoiier  the  specific  name  gnldr  For  tbougli  it  is 
obvious  that  our  conceptions  cannot  be  the  real  essences 
of  things  external,  yet  ate  Uiey  sufficient  guides  to 
tbese  essences,  as  we  know  that  bodies  which,  being  all 
filmed  of  the  same  matter,  have  the  very  same  seniiible 
quab'tics,  most  likewise  have  the  same  internal  organiza- 
tion or  texture  of  parts,  becau^  it  is  only  in  that  orga- 
joizatioii  or  texlare  that  one  body  can  difler.fimn  another. 
—And  so  much  for  bodily  aobstanco,  qualities,  and  es- 
MDOesa 


CHiP.  HI.  C^tbi  ExxsTEMCB  ^Mattsr. 


I«3 


We  have  endeavoured  to  prove,  that  all  corporeal  Berkelej 
substances  consist  of  minute  atoms,  solid  and  extended 
and  that  the  sensible  qualities  of  every  body  result  from^^j^j^ 
the  combination  and  motion  of  the  atoms  of  which  that  matter  hu 
body  k  conpoted.   Tfae  celebrated  Berkley,  bishop  of  no  uuu 
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Cloyiie,  bowerer,  attempted  to  demonstrate  tliat  these 
atoms  have  no  Teal  existence }  and  that  the  Terr  Buppo- 
sitioD  of  a  solid,  extended,  and  inert  snbstance,  betn'g 
tlie  archetype. of  our  ideas,  involves  in  it  an  absurdity 
and  contradiction. 

It  is  aniversally  alloved,  that  all  our  knowledge  of 
matter  is  derived  through  the  senses,  either  immedi- 
ately in  the  very  act  of  sensation,  or  mediately  by  an 
association  which  b  resolvable  into  a  process  of  rea- 
soning.^ According  to  the  principles  which  ire  have 
stated  and  laboured  to  cstabliafa,  matter  itself  is  no 
immediate  object  of  the  senses  j  and  as  these  are  the 
]winciples  upon  which  th»  bi^p  erected '  ha  demon- 
stration, it  will  be  iDcnmbeDt  npon  ns  to  conrider  his 
theory,  heeanae  it  haa  been  represented  aa  in  the 
highest  degree  pexnicioos,  and  aa  leading  to  mUTeraal 
scepttcinm. 

Tht  anthor  of  the  JEssay  on  the  Natttre  and  hnmu- 
tahiiity  of  Tntthf  represents  Berkeley  as  teaching  us, 
**  that  external  objects  (that  is,  the  things  which  we 
take  for  external  objects)  are  notliing  but  ideas  in 
our  minds  in  other  words,  that  they  are  in  every  re- 
aped different  from  what  they  appear  to  be ;  that  mat- 
ter milts  not  but  in  our  minds ;  and  that  independent 
on  U4  and  our  Realties,  the  earth,  the  sun,  and  the 
Btamr  heavens,  have  no  existence  at  all ;  that  a  lighted 
candle  bath  not  one  of  tkote  qtndiiiet  which  it  a^ear$ 
to  have  t  that  it  is  not  white  nor  Inminous,  nor  round, 
nor  divisible,  nor  extended  i  hnt  that,  for  any  thing 
we  know,  or  can  ever  know  to  the  Cfmtrai^,  it  may 
be  an  Egyptian  pyramid,  the  king  of  Prussia,  a  mad 
dog,  the  island  of  Madagascar,  Saturn's  ring,  one  of 
the  Pleiades,  or  nothing  at  all."  With  respect  to  the 
cons^uences  of  this  theory,  he  affirms,  that  it  is 
Bobversive  of  man*s  most  tnvportant  interests,  ae  a  moral, 
intelligent  and  percipient  being ;  and  not  only  so,  but 
also,  that  if  it  were  oniversalTy  and  seriously  adopted, 
the  dissolution  of  society,  and  the  destruction  of  man- 
kind, would  necessarily  ensue  within  the  coropaas  irf'a 
month:" 

The  diasoludon  of  society  and  the  destmctlott  of 
mankind  are  indeed  dianud  conaequencea— enough  to 
make  a  man  abudder  in  his  closet.  Bnt  do  they  really 
flow  from  Berkeley's  system  ?  They  certainly  do,  if  it 
be  the  aim  of  that  system  to  prove  that  a  candle  has 
not  any  one  quality  which  it  appears  to  have,  and  that 
it  may  be  a  mad  dog ;  fw  should  all  philosophers,  by 
eonie  means  or  other,  become  converts  to  the  theory 
of  Berkeley,  as  we  know  that  the  bishops  Sherlock, 
Smalridge,  and  others,  actually  did,  the  dissolution  of 
society  and  the  destruction  of  mankind  would  indeed 
be  inevitable.  Hie  scribbling  race,  by  using  mad  dogs 
for  candles,  would  all  become  infected  with  the  hydro- 
^lobia ;  and  having  their  natural  irritability  augmented 
by  the  canine  rabies,  tbey  would  bite  and  tear  uO  not  a 
hnmsui  being  were  lefts  uive. 

But  to  drop  this  lodicroDS  style,  so  unsuitable  to 
^ilosophical  investigation  and  calm  inquiry,  we  beg 
leave  to  affirm,  that  the  theory  of  Berkeley  is  here 
totally  and'  grossly  misrepresented,  and  that  not  one 
of  those  dangerous  consequences  which  flow  from  that 
misrepresentation  can  be  iiuriy  deduced  from  any  thing 
taught  in  The  Frimi^iof  Human  Knowledge  and  the 
DiakgiieB m  the Esn^ence  <^ Matter,  So  friris  Berke- 
ley from  t^Mhing  that  eiEtenul  things  m  nothing  bat 


ideas  in  our  minds,  and  that  they  are  in  every  respect 
different  from  what  they  appear  to  he,  that  he  teaches  Esutcac 
the  very  reverse  of  this  in  the  plainest  language  pos-  rfM*"^ 
Bible.  I  am  of  a  vulgar  cast  (says  he),  sim^e  enough  "  ' 
to  believe  my  senses,  and  leave  things  as  I  find  them. 
It  is  my  opinion,  that  the  real  things  are  those  very 
thin^  I  see  and  feel  and  perceive  by  my  senses.  That 
a  thing  should  really  be  perceived  by  my  senses,  and 
at  the  same  time  not  really  e'xist,  is  to  me  a  plain  con.- 
tradiction.  When  I  deny  sensible  things  an  existence 
out  of  the  mind,  1  do  not  mean  my  mind  in  particu- 
lar, but  all  minds.  Now  it  is  plain  they  have  an  ex- 
istence exterior  to  my  mind,  since  1  find  them  fay  ex- 
perience to  be  independent  of  it  There  is  tberawe 
some  other  mind  vriierein  tiiey  exist  dnrifl^  the  inter- 
vals bet#feen  the  times  of  my  perceiving  them }  as 
likewise  they  did  before  my  birth,  and  would  do  after 
my  annihilation.  And  as  the  same  is  true  with  regard 
to  all  other  finite  created  spirits,  it  necessarily  follows 
there  is  an  omnipotent  eternal  mind,  which  knows  and 
-  comprehends  all  things,  and  exhibits  them  to  onr  view 
in  such  a  manner,  and  according  to  soeh  ntl»,  as  be 
himself  bath  ordained,  and  are  by  us  termed  the  laws 
of  natnre.*' 

So  far  IS  Berkel^  frm  teaching  that,  independent 
on  u*  and  wr  faculties,  the  earth,  the  sun,  and  the 
starry  heavens,  have  no  existence  at  all,  and  that  a 
lighted  candle  has  not  one  of  those  qualities  which  it 
appears  to  have,  that  he  over  and  over  affirms  tbc  di- 
rect contrary ;  that  the  universe  has  a  real  exigence 
ia  the  mind  of  that  infinite  God,  in  whom,  according 
to  the  scriptures,  we  all  live,  and  move,  and  have  onr 
being  j  that  a  lighted  candle  has  not  only  all  those  qna- 
lities  Tvbich  k  appears  to  have,  hot  that  vrith  respect 
'  to  us,  it  has  nothing  else ;  that  so  far  from  being  con- 
tinually deceived  by  our  senses,  we  are  never  dec^ved 
by  them  ;  and  that  all  onr  mistakes  concerning  matter 
are  the  result  of  false  inferences  from  Ime  sensations. 

The  Insfaop  makes  the  same  distinction  that  we  have 
made  between  ideas  and  notions }  restrainh^  the  me 
of  the  former  term  to  denote  the  relicks  of  sensation, 
and  employing  the  latter  to  denote  onr  knowledge  or 
conception  of  spirits  and  all  sndi  objects  as  are  not 
perceived  by  sense.  He  likewise  affirms,  that  we  can 
have  no  idea  of  an  external  inert  substance ;  because 
an  idea  can  be  like  nothing  but  another  idea,  or  the 
sensation  of  which  it  is  a  relick  :  and  as  all  mankind 
admit  that  ideas  and  sensations  can  have  no  existence 
'but  in  the  mind  of  a  percipient  being,  he  therefore 
infers  that  we  can  have  no  idea  of  any  thing  existii^ 
unperceived,  and  by  consequence  can  have  no  idea  of 
matter  in  tbe  ^losophical  sense  of  that  word.  So- 
lidity, extension,  divisibility,  motion,  figore;  colour, 
taste,  and  all  those  things  vrhich  are  usually  called 
qnaUties  primary  and  secondary,  being  according  to 
him  mere  ideas,  can  have  no  existence  knit  in  a  maA 
pnceiring  them ;  bnt  so  far  is  be  from  sn^ioring  their 
existence  to  depend  upon  the  perception  of  our  onnds, 
that  he  says  expressly,  **  When  in  broad  day-light  I 
open  my  ryes,  it  is  net  in  my  power  to  choose  whe- 
ther I  shall  see  or  no,  or  to  determine  what  particalar 
objects  shall  present  themselves  to  my  view-,  aodso 
likewise  as  to  tbe  hearing  and  other  senses,  the  ideas 
imprinted  on  them  are  not  matom  of  nay  will.  Then 
is  there&n  some  other  will  or'spiiit  that  prodace^ 
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^  them.  The  question  Mtrcen  the  matcrialUta  and  me 
te«  is  Dot,  Wbcthcr  things  have  a  real  existence  out  of 
the  mind  «f  this  OF  tAat  person  ?  but,  Whether  thty 
have  an  absdute  existence,  distinct  from  being  perceiv- 
ed by  God,  and  exterior  to  all  minds  ^  I  assei-t,  as  welt 
as  they,  that  8ince  we  are  lUSected  from  without,  we 
mnat  allow  powers  Is  be  mthoat  in  a  being  distinct 
"froni  ourselves.  ^  far  we  ore  agreed.  But  then  we 
differ  as  to  the  kind  of  tbia  pofnifat  being.  I  will 
have  it  to  bp .  spirit-}  they  matter,  or .  I  know  not 
irhat  third  nature.  Thus  I  prove  it  to  be.^iit: 
From  the  effects  1  see  prodnced,  l-conclude  there  aie 
actioM ;  and  because  actions,  vtrfttions  (tm  X  have  do 
notton  of  any  action  distinct  from  ndition)'}  and  be- 
cause (here  are  vcditionsy  there  must  be  «  will.  Again, 
lite  things  I  perceive  must  have  ao  existence,  tbey  u- 
their  arcbetypei,  out  of  my  mmd  :  but  being  ideas, 
neither  they  nur  their  archetypes  -can  exist  otherwise 
than*  in  an  understanding :  there  is  therefore  an  under- 
standing. But  will  and  undentandibg  constitute  in 
the  strictest  sense  a  mind  or  s^it*  The  powerful 
cause,  tkerefbre,  of  my  ideas  is,  in  strict  propriety  of 
speech,  n  spirit." 
eo-  This  is  a  £uthful  abstract  of  Berkeley's  theoiy  given 
jverio  bis  own  wordi-  Matter,  aecording  to  hirnf  caa- 
not  be  Uw  patterm  or  arc^type  of  idMS,  because  an 
'  idsa-ican  resemble  nothing  hot  another  id^  «r  Uie 
sensation  of  whid>  it  is  axelick.  Matter,  be  thinks, 
Mnnot  be  the  cause  of  ideas }  far  every  cause  must  be 
active,  and  matter  is  defined  to  be  inert  and  incapable 
of  action.  He  therefore  infers,  that  -all  our  sensations 
of  what  we  call  the  qualities  of  body  are  the  effect  of 
the  immediate  agency  of  tbe  Deity  upon  our  minds ; 
and  that  corporeal  substance  has  no  existent,  or  lU 
least  that  we  have  no  evidence  of  its  existencfu  That 
•oeb  may  pombly  be  the  origin  of  our  sensations,  bo 
nna  will  dimy  who  reflects  upon  tbe  infinite  power  and 
wiaAMnoftbe  Agent  from  iriMHn'th^avasaid  to  pro- 
ceed.  -  J)r  Bcid  huMel^  tbe  aUest  of  all  Dr  Berke- 
ley*B  vpponents,  firankly  acknowledges  that  no  amn 
**  can  show,  by  any- good  argonmit,  that  all  our  sen* 
sations  might  not  have  been  as  tbey  are,  thon^  do 
body  or  quality  of  body  liad«*er  existed." 
lue-  In  -its  consequences  we  do  not  perceive  lliat  this 
theory  can  be  hurtful  either  to  religion,  to  virtue, 
or  to  tbe  bnnoess  of  common  life ;  for  it  only  ex- 
plodes the  notion  of  a  substmtnm,  which,  thou^  it 
may  have  a  real  existence,  was  never  thought  of  by 
the  generality  of  mankind  in  any  nation  under  hea- 
ven. Dr  Beattie  indeed  affirms,  that  in  "  less  than  a 
mondi  after  tbe  oon-existeDco  of  matter  dnuld  be  uni- 
venally  admitted,  he  is  certnin  tb«n  could  not,  with- 
out a  mincle,  kie  one  bunan  creatim  alin  on  tbe 
'  face  -of  the  earth.**  Bnt  thia  assertion  mnst  be  the 
consequence  of  his  mistaking  Berkriey*s  non-existence 
•f  nutter  for  tbe  non-existenee  (tf  sensible  objects,  the 
teali^  and  existence  of  which  the  bishop  never  denied. 
On  the  contrary,  be  exjmssly  says,  "  AVe  are  sure 
that  we  reaUy  see,  bear,  feel ;  in  a  word,  that  we  are 
affected  with  senrible  impressions  \  and  how  are  wa 
eonoemed  any  farther  i  1  ste  this  cherry,  I Jtd  it,  I 
taate  it  {  and  I  am  sure  nothing  -cannot  be  seen,  or  felt, 
vr  tasted :  it  is  therefore  raU.  Take  away  the  sensa- 
tions of  softness,  moistun,  redness,  taitneas,  and  you 
toko  sway  the  cheny.**   AU  this  is  eqniUy  true  »nd 


eqiwUy  conceivable,  Trliether  Ibc  conihined  scnsitiorts  Ofi!:e 
which  indicate  to  u<  the  existence  of  the  chcnv  he  Ejcistirii  •« 
tbe  effect  of  the  immediate  agency  of  Ocd  or  ot'  the  »f  M»«cr^ 
impulse  of  matter  upon  our  mindii ;  and  to  the  lives 
of  men  there  is  do  greater  danger  in  adopting  the  for- 
mer than  tbe  latter  opinieo.  15^ 

But  it  has  been  said,  that  Berkeley's  doctrine  ncces-  A  conse- 
sarily  leads  to  scepUcism  in  religion,  as  the  same  kind  o^^'^^'l^ 
reasoning  which  be  employs  to  prove  the  non-existence  ^j^^^^^' 
of  matter,  operates  equally  agidnst  die  existence  of  mind,  whicn ' 
and  consequently  against  tbe  posubility  of  afiituitestato 
of  rewards  and  ponishmeDts.      Tbe  rationai  issue  of 
this  system  (wa  are  told)  is'  sceptidsm  with  regard  to 
every  thing  excepting  the  existence  of  our  ideas  and 
their  necessary  relations.    For  ideas  being  tbe  only 
objects  of  thwigbt,  and  having  no  existence  hut  when 
we  are  conscious  of  them,  it  necessarily  foHows,  that 
there  is  00  object  of  our  thought  "wbidi  can  have  a 
continued  and  permanent  existence.    Body  and  spi- 
rit, cause  and  dfect,  time  and  space,  to  which  we  were 
wont  to  ascribe  an  existence  independent  of  our 
thought,  all  are  turned  out  of  existence  by  this  short, 
dilemma :  Kitbcr  tho^ie  things  are  ideas  of  sensation 
or  reflection,  or  they  are  not:  If  they  are  ideas  of 
sensation  or  reflectsoitt  they  can  have  no  existence, 
but  iriiea  <ve  are  conscious  df  tbem :  If  thnr  are  not 
ideas  of  sensation  ur  re6ection,  tbey  are  vrads  without 
any  meaning." 

This  sophism  was  advanced  as  a  consequence  from 
Bericeley^B  principles  by  Mr  Home ;  and  upon  these 
prtncip'.es  it  has  been  deemed  unanswerable  by  subse- 
quent philosophers  of  great  merit.  But  is  it  really 
a  part  of  Berivcley's  ^stem,  or  can  it  be  falriy  infer- 
red firom  tbe  principles  on  which  that  system  is  built  ? 
These  questions  it  is  fit  that  Berkeley  should  answer 
for  himself  :  and  we  shall  ventupe  to  assert,  that  his 
answer  will  be  perfectly  satisfiutory  to  every  reader  who 
attends  to  the  ditfUnction,  wbioh,  after  the  lasbop,  ire 
ha*e  stated  between  ideas  and  notions. 

Thottgh  we  believe  this  dangerous  inference,  from  that  Biibor 
Berkoley*s  prtnciples  is  commonly  attributed  to  Ilnmef'"*'^^*^ 
as  its  author,  it  diid  not  escape  tbe  sagacity  of  the  bishop 
himself,     fn  the  third  dialogue,  Hyla$^  irho  pleads 
for  the  existence  of  matter,  thus  objects  to  tbe  reason- 
ing of  his  antagonist.      Notwithstanding  all  you  have 
said,  to  me  it  seems,  that  according  to  your  own  way 
of  thinking,  and  in  conseqaence  of  your  own  principles, 
it  should  follow,  that  you  are  only  a  system  of  float-  ' 
ing  ideas,  witfaoot  any  substance  to  support  them* 
Words  are  not  to  be  used  without  a  meaning.  And  as' 
there  is  no  more  meaoii^  in  ^ritual  lubstanCe  than 
in  material  substaacOi  the  one  is  Co  be  exploded  as  well 
M  the  other."  ,5- 
To  tliis  PAtifamtt  answers  i  **  Hofr  often  must  I  le-  obvUt«d, 
peat,  that  I  know  or  an  eomcnMW  of  my  own  being  ;  ^t 
and  that  I  myself  am  not  my  ideas,  -  bnt  somewhat 
else  \  a  thinking  active  principle,  that  perceives,  knows, 
wills,  and-  operates  about  ideas :  I  know  that  I,  one 
and  tbe  same  self,  perceive  both  colours  and  sounds  $ 
Ibat  a  -odoar  cannot  perceive  a  sound,  nor  a,  sound 
a  colour  \  that  I  am  therefore  one  independent  prin- 
ri^,  distinct  from  colour  and  sound  \  ■  and,  for  the 
same  reason,  from  all  other  •soriUe  diings  and  inert 
ideas.   Bnt  I  am  not  in  like  manner  cemswift  either  of 
the  oxifltcnoe  or  cmenoe  ot  nttcr.  Fiythftr,  I  know 
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Of  Ac  what  I  HieaA,  wbcn  I  afficm  that  then  ii  a  sinritn^ 
Eriatence  aubstaoce  or  support  of  idou ;  i.  c-  that  a  spirit  knows 
offtlattcr.^  perceives  ideas.  But  I  do  not  know  what  ia 
meant,  when  it  is  said  that  an  unperceivioft  sabstance 
Iiath  inliereut  in  it,  and  supports,  either  ideas  or  the 
arclietypcs  of  ideas.  In  the  very  notion  or  definttioa 
of  material  sulistauce  there  is  included  a  manifest  re- 
pugnance and  inconsistency.  Bat  this  cannot  be  said 
of  the  notion  of  a^t.  That  ideas  should  exist  in 
what  dbth  not  perceive,  or  be  produced  by  what  doth 
not  act,  is  repugnant.  But  it  is  no  repugnancy  to 
say,  that  a  perceiving  thing  should  be  the  sub^t  of 
ideas,  or  an  active  being  the  cause  of  tiiein.  That 
I,  who  am  a  spirit  or  uunking  adistaiice,  exiatt  X 
know  aa  certainly  as  I  know  that  mj  ideas  exist.  I 
know  likewise  what  I  mean  by  the  tehus  I  and 
myself;  and  I  know  this  imtuedLately  or  intuitively  > 
though  I  do  not  perceive  it  as  I  perceive  a  triangle, 
a  colour,  or  a  sound.  Ideas  are  things  inactive  and 
perceived  j  and  spirits  a  sort  of  beings  altogeither  dif- 
ferent from  them,  by  which  they  are  perceived.  I  do 
not,  therefore,  say,  that  my  soul  is  an  idea,  or  like 
an  idea.  However,  taking  the  word  idea  in  a  large 
arase,  my  sonl  may  be  said  to  furnish  me  with  an  idea, 
that  is,  an  image  or  likeness  of  God,  dioagh  indeed 
extremely  inadequate.  For  all  the  notion  I  have  of 
God  is  obtained  on  re&oting  on  own  soul, 
heightening  its  powers,  and  removing  its  imperfre- 
tious.  I  have,  therefore,  thoo^  not  an  iaacUve  idea, 
yet  in  myself  some  sort  of  an  active  thinking  image 
of  the  Deity.  And  tliough  I  perceive  him  not  by 
sense,  yet  I  have  a  notion  of  bim,  or  know  him,  by 
reflection  and  reasoning.  My  own  mind  and  my  own 
ideas  I  have  an  immediate  knowledge  of ;  and  by  the 
help  of  these  do  immediately  appreliend  the  possibility 
of  the  existence  of  other  spirits  and  ideas.  Farther, 
from  my  being,  and  frod  the  dependency  I  find  in 
myself  and  my  ideas,  I  do  by  an  act  of  reason  jkcc*- 
wirily  infer  the  existence  of  a  God,  and  of  all  created 
things  in  the  mind  of  God.  It  is  granted  diatwe 
have  neither  aa  immediate  evidence,  DOT  a  demonstrBr 
t!vc  knowledge,  of  the  existeooe  v/t  otAtr ^finUe  ipirUa  i 
but  it  will  not  Uterefore  fiiUow,  that  mck  spirits  mre 
on  a  footing  with  material  solMtanccs  :  if,  lt»  snppoee 
tlie  one  be  inconsistent,  and  if  it  be  not  inconmtent  to 
suppose  the  other ;  if  the  one  can  be  inferred  by  no 
ailment,  and  there  is  a  prob^lity  of  the  other  -y  if 
we  see  signs  and  effects  indicating  distinct  finite  a- 
gents  like  ourselves,  and  see  no  s^  nor  symptom  wlmt- 
evcr  that  leads  to  a  rationai  belief  of  matter.  I  say^ 
lastly,  that  I  have  a  notion  of  epsrit,  though  I  havb 
Mt,  strictly  speaking',  an  nka  of  it  I  do  not  per- 
ceive it  as  an  idea,  or  by  means  of  an  idea ;  hnt  kniow 
it  by  reflection.  Wlvertaa,  i  aeMier  percieive  matter 
ebjectivdy  'tes  I  do  an  idea,  rnr  hmm  it  as  I  do  my- 
setf  by  a  reflex  act }  aeitiier  ^  I  medktaAy  aj^reheni 
it  by  SHniKtvde  of  the  one  «r  Ae  odier,  nor  yet 
cMlect  it  by  reidoninig  from  that  whseh  I  Iptinr 
immediately.  AU^  wh^  m^e*  thfa  case  nf  ntet- 
«eT  widely  difiereat  froos  tlmt  of  tfa  Deity  aad  «D 
spirits. 

Thu%  far  we  think  DeikefayS  theory  tebtUe^  aod 
its  cehseqnrnccs  bAhnless.  Tbkrt  by  the  inmiediate 
^festty  ef  ^  Beity  atl  our  kmttdom  ntigit  be  what 
Ihey  Ub,  llMi^matlarinid  wcnMsMt,  wHiak.^ 


hat  peoved  by  argwnents  unansweraUe }  woA  we  are  Ofiha 
likewise  of  opinion,  that  by  admitting  the  e,videaoe  Bsaieace 
of  sense,  conscioesdesa,  and  reason,  in  their  fullest  ex-  ^"^^^tter- 
tent,  and  b^  distinguishing  properiy  between  those 
things  of  which  we  have  ideat  and  those  of  which  we  not  ntu. 
have  notifttitf  be  has  sufficiently  secured  the  existence  fied  with 
df  spirits  or  percipient  beings,  and  obri^ed  the  irre-*^'*' 
Hgious  Bof^tiy  of  Hume  before  it  was  conceived 
that  author.     But  tbe  good  bishop  sti^  not  here,  existence  oT 
Not  satisfied  with  proving  that  all  oar  sensations  leadnuuerm- 
us  immediately  to  the  Deily,  and  that,  iar  aught  we  P*'"*'*^ 
know,  niatter,  as  defined  by  phileeopbrn,  may  have 
no  sqpotate  exutence,  he  proceeds  fiuther,  and  en* 
deavdun  to  prove  that  maUer  canniR  posait^  exist. 
This  appears  even  in  the  extracts  which  we  have  quot- 
ed from  his  book,  in  which  be  talks  of  the  repagnaoce 
and  inconsistency  of  the  notion,    la  this  part  of  his 
system,  we  think  he  errs  greatly,  and  advances  an 
opiaioa  altogether  inconsistent  with  his  own  just  princi- 

TUx  repugnance  of  which  he  speaks,  arises  solely  ^■***' 
from  eenridering  solidity  and  extension  as  rriicks  of"^ 
sensation,  or  ideas  of  the  same  kind  with  these  of  heat 
and  cold,  tastes  .and  sounds.     **  And  coburs^ 

heat  and  c^,  extensim  aod  figures ;  is  a  word,  the 
things  we  see  and  feel  ;  what  are  they  (says  his  lord- 
ship), but  an  many  semations,  notiona,  ideasi  or  im> 
pfeBsiona,  on  sense  ?  and  is  it  possible  to  separate  even 
io  thought  any  ni  tiieee  fsom  perception  i  Some  Aere 
ue  who  make  a  distinction  betwixt  and  «<■ 

eoM/ory qualities:  by  the  former,  they  mean  extension, 
figure,  motion,  rest,  solidity  or  impenetrability,  aod 
number :  by  the  latter,  they  denote  all  other  aenaiUc 
qualities,  as  colours,  soomU,  tastes,  and  so  forthv— 
Tbe  ideas  we  have  of  these  they  acknowl^ge  not  to 
be  the  resemblances  of  any  thing  existing  without  the 
mind,  or  onperceived  i  but  they  will  have  cnr  ideae  «f 
the  primary  qualities  to  be  pattenu  or  images  of  things 
which  exist  without  the  miad,  in  aa  unthinking  sob- 
stance  whi^  they  call  matter.  But  it  is  evident  that 
extension,  figure,  and  motiui,  are  only  ideas  existing 
in  the  mind  ;  that  without  extenakm  ntidi^  cannot  he 
conceived ;  that  aa  idea  can  be  like  aoaing  bnt  an- 
other ;  and  that  conseqaendy  Bettber  they  nor 
their  av^etypes  can  exist  m  an  nopereeiving .  eab- 
stance.  Hence  it  is  plains  that  the  very  notion  of  what 
is  cdled  matter  er  corporeal  subttdncej  involivs  a  con- 
tradiction in  it." 

This  account  of  extension  and  sriidity  affi>rds  auhcii» 
striking  instance  how  mmi  the  most  vigorons  and  op- 
right  mind  is  liable  to  be  wagped  by  prejudice  in  bc^ 
halfof  adaHingtheory,  and  how  apt  tbeelesmt  nwder- 
stindia^  is  to  be  bliaded  by  the  e^vocal  nse  ef  tnns. 
That  Bishop  Bcricdey  possessed  a  ^igdrani  and  pn^s- 
cMsens  mind^  his  neat  vdieroent  anbigonists  an  m^er 
to  adadt)  aod  flnt  his  iatenCioni  wcve  geod,  is  luMwa 
to  aH  Enrepr.   Tei  by  the  eqtdvacal  nse  of  the  wwd 
niea^  which  Qie  writings  of-  Locke  had  then  intrude 
eed  into  the  \aagmg£,ot  phikwopby,  he  bse  here  saf- 
fercd  -faimerif  to  lose  sight  of  a  very  fnvper  and 
^te  distioction,  which,  so  far  as  we  know,  was  amen;  > 
the  modems  first  made  by  himself  between  iiiea*  sad 
notione.    Aceenti!^  to  the  btshop,  ^  We  have  a  maim 
ef  power  and  a  notim  of  lyirits,  but  we  can  bsrve  bo 
ddM  citker  of  the  one  «  the  other)  fiw  all  ideas  bea^ 
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A  |«8Ave  and  inert,  tbey  cannot  represent  onto  us  by  way 
ie«  of  image  or  likeness  that  which  acts.  Such  is  tbe  na- 
tore  of  tpirit  or  that  which  acts,  that  it  cannot  be  of 
~"  itself  perceived,  but  only  bv  the  effects  which  it  pro- 
docetb.  It  imiit  be  owned,  however,  that  we  have 
BoaM  Mdbfi  of  soul,  spirit,  and  the  operations  of  the 
nund,  such  as  willing  loving,  hating,  inamiucfa  as  we 
know  or  undentand  the  meaaiag  of  these  words." 

Now  we  beg  leave  to  affirm,  that  what  is  here  said 
of-  spirits,  and  of  which  we  readily  admit  the  .truth, 
is  equally  true  of  material  or.  solid  substances.  We 
have  ho  ideas  of  s<didity  and  extension,  because  these 
things  are  not  originally  impressed  upon  tbe  senses  i 
but  we  have  very  distinct  though  relative  notions  of 
them,  for  they  are  dearly  perceived  by  the  effects 
which  they  produce.  Hiat  this  is  at  least  possible,  we 
have  the  acknowledgement  of  Bishop  Berkeley  him- 
self :  for  he  freely  owns,  that  from  a  cause,  effect, 
operation,  sign,  or  otiier  circimutance,  there  may  rea- 
sonably be^  iafeired  tbe  existence  of  a  thing  not  imme- 
diately perceived  }  and  that  it  were  absurd  for  any  man 
to  argue  against  tbe  existence  of  that  thing,  from  his 
having  no  direct  and  positive  notion  of  it."  This  is 
exactly  the  case  with  respect  to  solid  feobstances.  These 
substaoccswe  do  not  immediately  perceive  ;  but  we  in- 
fer their  existence  £ron  eflwcts,  signs,  and  other  circum- 
stances, and  we  have  of  them  very  clear  thouf^  relative 
notions.  Thus  a  man  can  open  and  shut  his  empty 
hand }  but  when  be  grasps  an  ivory  ball  of  three  or 
four  inches  diameter,  he  feels,  that  though  tbe  same 
power  be  exerted,  his  hand  cannot-tfaen  be  shut.  He 
is  coDScioos  that  there  is  no  change  in  himself;  and 
being  iotttitively  certain  that  every  effect  must  have  a 
cause,  be  infers  with  the  utmost  con&deoce,  that  the 
cause  which  prevents  his  band  from  shutting  is  io  the 
ball}  er,  in  other  words,  Uiat  the  thing  which  com- 
numicates  to  his  eye  the  sensation  of  coTotuv  and  im- 
pnaies  ajpon  his  hand  a  sensation  of  touch)  most  -be 
solid  or  unpenetrable.  SoUdityi  however,  is  not  the 
eenaatioB  itself}  it  is  only  the  cause  of  the  sensation^ 
and  tfaeielbre  it  is  so  far  from  being  an  idea  in  our 
minds,  that  we  are  conseious  our  notion  of  it  is  of  a  thing 
totally  different  from  all  our  ideas,  of  a  thing  external, 
at  least  to  our  minds.  Indeed  the  notion  itself  is  net 
'  positive ;  it  i$  only  relative,  and  inferred  from  tbe  effi^sts 
which  are  produciBd  on  our  senses.  That  it  is  the  same 
thmg  which  communicates  to  the  eye  tbe  sensation  of 
colour,  and  has  tbe  power  of  resistmg  tbe  oorapression 
of  our  hand,-  is  evident :  because,  when  the  ball  is 
tbnnni  .away,  the  resistance  as  well  as  tbe  actoal  scnsa- 
tion  vanish  at  once. 
I  ^  From  tha  bet,  which  a  less  acote  man  woold  think 
Id  a  pioof  that  tbe  resistance  was  not  oocasiMied  by  the 
n  inaMdiale  ageacy  of  the  8iij»eme  Bei^,  but  by  the 
3^  uayBoetrability  m  a  sefid  substance  of  small  dimen- 
_  sions,  the  bishop  ai^^s  thus  against  the  ftmbiUty  of 
such  a  substance  :  "  They  wbe  assert  that  f^;ttre,  mo- 
tion, and  the  rest  of  tbe  primary  <w  original  qualities, 
do  exist  witbwit  the  mind  in  natfaii^ng  nbslances, 
do  at  the  same  time  acknowledge,  that  colours,  sounds, 
heat,  cold,  and  such  like  secondary  qualities,  do  net  ^ 
wliidi  tbey  tell  us  are  sensatifms  vxirtiag  in  the  mind 
aloue,  that  dej^uil  on  and  are  occasioned  by  the  dif- 
ferent size,  texture,  and  motion,  of  the  minute  par- 
ticles of  matter.    This  they  take  for  an  ondoubted 


truth,  which  they  can  demonstrate  btryond  alt  exception,  of  the 
Now  if  it  be  certain,  that  those  original  qualities  are 
inseparably  united  with  tbe  other  sensible  qualities,  and'*^^^***'. 
nut  even  in  thought  capable  of  being  abstracted  from 
them,  it  plainly  follows,  that  they  exist  «ily  in  tlie 
mind.  But  I  desire  any  one  to  reflect  and  try  whe- 
ther be  can  by  any  abstraction  of  thought  conceive  the 
extensioa  and  motion  of  a  body,  without  all  other  sen- 
sible qualities.  For  my  own  part,  I  sec  evidently  that 
it  is  not  in  my  pother  to  frame  an  idea  of  a  body  ex- 
tended and  moved,  but  I  ipost  withal  give  it  some 
colour  or  other  sensible  quality,  which  is  aduiowlcdged 
to  exist  only  in  the  mind.  In  short,  extension,  figure, 
and  motion,  abstracted  from  all  qualities,  are  incon- 
ceivable, ^liere,  therefore,  the  other  sensible  qualities 
are,  there  must  be  these  alsO)  to  wit,  in  the  mind,  and 
no  where  else.'* 

In  this  reasoning,  thou^  plausible,  there  is  an  un- 
intended fallacy.  It  is  indeed  true,  that  we  cannot 
contemplate  in  imagination  a  solid  substance  without 
conceiving  it  to  have  some  colour }  but  there  is  suffi- 
cient reason  to  believe,  that  this  onion  of  ccdour  and 
solidity  in  onr  minds  is  not  the  effect  of  nature  as  it 
opeimtes  at  first  upon  our  senses,  but  merely  tbe  con- 
sequence  of  early  and  det^rooted  association.  Bi- 
shop Bericeley  fiimself  has  taught  us,  that  the  objects 
of  sight  are  not  at  a  distance ;  and  that  if  a  man  bom 
btirid  were  suddenly  made  to  see,  he  would  conceive 
Uh!  objects  of  his  sight  as  existing  either  in  his  eye  or 
in  his  mind.  This  is  a  truth  which  no  man  will  in- 
trovert who  has  dipt  into  the  science  of  optics,  or  who 
has  even  paid  the  sli^test  attention  to  the  perceptions 
of  in&nts }  and  if  so,  it  follows,  that  to  a  man  bom  blind 
and  suddenly  made  to  see,  c<tlonr  and  solidity  would 
not  appear  united.  Were  such  a  person  to  lay  hold 
of  an  ivory  ball  and  raise  it  to  the  elevation  of  his  eye, 
be  would  perceive  whiteness  as  a  new  sensation  exut- 
ing  in  his  eye  or  his  mind,  but  he  wooM  feel  lesist- 
aace  at  thp  eiUrenuty  of  his  arm.  He  wonld  not  have 
the  least  reason  to  craelode,  that  tUs  nUteness  was 
inseparably  aaited  to  die  cause  of  this  lenstance  j  and. 
be  wouU,  in  Csct,  draw  no  such  ceoclosien,  till  ex- 
perience had  taught  him,  that  by  rettoviog  the  t»U 
at  cause  of  resistance  from  his  hand,  be  at  tbe  same 
time  removed  tbe  sensatira  frmn  his  eye.  After  re- 
peated experiments,  he  would  indeed  discover,  that 
the  cause  of  colour  to  the  eye,  was  likewise  by  some 
means  or  ether  the  cause  of  resistance  te  the  hand ;  ud 
be  would  BO  associate  these  in  his  mind,  that  the  one 
wenU  never  afterwards  make  its  appeamnce  as  an 
idea  or  a  notion  without  brii^inc  the  other  aloi^  with 
it  The  lAole  difficol^,  dwnlne,  in  this  case,  is 
to  break  an  eariy  aad  de^^ooted  assoojatien ;  fw  it 
is  plain  that  the  asssBisHd  ideas  were  not  origiaaUy 
nnited,  aad  that  solidity  aad  ooleur  were  at  first  con- 
ceived as  separate. 

If  the  reader  perceive  not  the  fi»«e  of  this  rea- 
soning, we  beg  leave  to  recnmmsnd  te  him  ^  M- 
lowiag  experiment,  which,  if  we  mistake  not,  wUl 
carry  oonvictioD  te  his  jndpaent,  that  im  Ae  last- 
quoted  pasenge  Bishop  BerkeJey  has  argued  fallacieus- 
ly,  and  that  extenrien  and  colour  are  net  inaeparabhf 
united  as  ideas  in  tbe  nMnd.  Let  him  go  into  a  dark 
room,  containing  a  nnaiber  of  spherioal  boAes  of  vari- 
ous colours }  let  him  talw  one  of  them  into  his  hand  ; 
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and  he  will  itistiiiiU}'  fct'l  rraUtance,  find  liave  n  notion 
of  extension  and  solidity  ;  hut  ^vill  he  likewise  lisve 
the  it/tfo  of  colour  inseparaljlr  united  with  this  notion? 
The  bishop  says  he  xriW :  and  if  so,  it  mu<>t  be  the  idea 
of  some  phrtrcvlar  colour )  for  his  lordahip  has  tauglit 
tis,  that  the  abstract  and  gencfal  idea  of  colour,  irfairh 
i^  ntither  redy  nor  grcctt^  nor  blac^  &c.  cannot  possibly 
Iw  furnicd.  ilte  man,  then^  we  shall  suppose,  whiUt 
he  feels  resistance,  conceives  the  resisting  body  to  be 
fireeni  and  holding  it  BtiU  in  his  hand,  italks  into  tb^ 
light  of  day.  The  fiC*/jrftmce,  and  consequently  the  emtse 
of  resistance,  Tcmainji  unchanged  ;  but  what  becomes  of 
the  inseparable  union  of  those  with  colour,  when  the 
body.-tipon  l)c*ing  actually  seen,  proves  to  be  black,  i.  e. 
to  h:ive' no  colour  at  all  It  appears,  therefore,  un- 
dtoidltle,  that  solidity  and  colour  are  not  united  in  na- 
ture ^  that  the  one  is  an  e:iscntial  quality  of  something 
fraternal  to  us,  of  which  we  have  no  idea,  but  a  verpr 
<Ustinct  though  relative  notion  ;  and  that  the  other  ts 
mn  actual  sensation  in  our  minds,  caused  by  the  tm- 
presaion  of  8on)ethiQg  external  on  the  organ  of  sense, 
which  leaves  behtud  it  in  the  memory  or  imagimttoa  a 
pobitive  and  direct  idea  that  exists  do  where  else* 

Solid  substance,  therefore  may  exist ;  for  though  it 
is  not  immediately  perceived  by  the  senses,  and  is  % 
thing  of  which  we  can  have  no  idea,  wc  acquire  a  clear 
and  distinct  notion  of  it,  by  the  very  same  means  which 
Bishop  Berkeley  thinks  sofficient  to  give  us  distinct 
Tlotioils  of  power  and  of  spirits  j  and,  therefore,  that 
notion  can  involve  in  it  no  Contradiction.  Still,  how- 
ever. We  would  not  say  with  Dr  Beattte,  that  we 
could  as  easily  believe,  that  two  and  two  are  equal  to 
ten  }  or,  that  whatever  is,  is  not }  as  that  matter  has 
no  separate  existence fw  it  is  certainty  possible,  that 
the  Sapreme  Being,  vitbimt  the  instrumentality  of 
matter,  could  oHnmunicate  to  onr  minds  all  the  sen- 
satioM  and  notions  from  which  ife  Infer  the  reality 
of  aolid  substance.  All  that  we  contend  fdr,  as  having 
the  evidence  of  demonstration,  is  the  possibility  of  solm ' 
and  extended  substance ;  and  if  the  thing  be  possible,  the 
general  voice  of  mankind  proclaims  its  probability.— 
We  are  conscious  of  oOr  actual  sensationSf  and  we  know 
hy  experience  that  dteyare  caused  by-somethin^  di- 
stinct from  ourselves.  When  a  man  grasps  an  ivory 
ball,  he  feels' iJtot  he^  canaot  shut  his  hand,  add  he 
knows ''that- the -resistance  which  prevents  him  pro' 
ceeds  fiot  from  himself.  Htus  far  all  mankind  are  a- 
greedk  But  Bishop  Berkeley  says,  that  the  resistance 
proceeds  imihediatety  from  the  Supreme  Being  or 
some  other- spirit}  whilst  wc,  without  pretending  that 
his  scheme  is  impossible,  think  it  more  natural  to  sup- 
pose that  the  man's  hand  is  Jiept  from  shutting  by 
the  resistance  of  a  solid  substance  of  four  inches  dia- 
meter j  of  which  sohstaoce,  though  we  have'tto  idea  of 
it,  we  have  as  distinct  a  notion  as  Berkeley  had  of 
spirits.  From  one  or  other  of  these  causes  tins  effect 
must  proceed ;  «nd  it  is  df^little  importance  to  life  or 
happiness  which  of  them  be  the  true  cause,  smce  it  is 
with  the  effect  only  that  we  are  immediately  ooncem- 
ed.  Still,  however,  a  philosopher  would  choose  to  adopt 
the  easiest  and  most  natural  side  of  every  alternative 
which,  if  our  notion  of  solidity  he  just,  is  certainly,  in 
the  present  case,  die  existence  of  matter. 
■  After  treating  so  largely  of  the  cwnposition'of  bo- 


dies, and  showing  the  genera!  agreement  rfT'  nietaphy-    Of  rt^ 
sieiaAs,  ancient  and  modem,  with  respect  to  the  notion  Kwst«rn« 
of  their  solidity,  it  will  appear  strange  to  the  less  phi-  of  i>fa«tr.^ 
losophical  part  of  onr  readers,  that  we  dbould  now  cr- 
press  a  doubt  of  that  notion*s  being -«efl-roonded.^is  by  soz« 
We  have  ourselves  no  doubt,  hot  on  the  contraiyarcfl""o*o- 
fnlly'convinced,  that  solidity  is  essential  to  matter.  This,  I  ':>*^ 
however,  has  of  late  been  denied  br  philosoplwrs  of^j^ 
grMit  moit.   Ih  Priestley,  after  Mr  Mitchell  and  Fa-  . 
^ber  Boseovich,  affirms  that  matter  is  mt  solid  or  im- 
penetrable to  other  matter ;  and  that  it  ha«,  in  fact,  no 
properties  but  those  of  attraction  and  repulsion  *,   Tlie  *.  I^wfw* 
proofs  of  this  position,  which  appears  so  paradoxtral,  he^^^" 
draws  from  Optical  experiments,  from  cloctricity,  andj^^^,^ 
from  the  effects  of  heat  and  cold  upon  substances  uscal-  and  Cum- 
ly  conceived  to  be  solid.  tpomicnee 
The  appearances  from  which  the  solidity  of  matter  "p^^^^ 
inferred,  are  nothing  more,  he  says,  than  superficial  ap- 
pearancoR,  and  therefore  have  led  tosuperficial  and  false  The  area- 
judgments,  which  the  rra/  ajtpearnnces  yiiW  not  autho- mtut»  <im4 
rize.    **  Resistance^  on  which  alone  our  opinion  codceni-  ^° 
ing  the  solidity  or  impenetrability  of  matter  is  fonnded^^^ijj^^'* 
is  never  occasioned  by  solid  matter,  but  hy  something  01^^ 
a  very  different  nature,  viz.  a  poiver  of  reptdsion,  always 
acting  at  a  real,  and  in  general  an  an^ignahlc  distance, 
from  what  we  call  the  body  itself.    When  I  press  my 
hand  against  the  table,  I  naturally  imagine  that  the  ob- 
stacle to  its  going  through  the  table,  is  the  so/id  matter 
of  which  it  consists;  but  a  variety  of  phDosoi^calf»n- 
tiderations  demonstrate  that  it  generally  requires  a  much 

greater  power  of  pressure  than  I  can  exert  to  bring  my 
ngers  into  actual  contact  with  the  table.  Electrical 
appearances  show  that  a  considerable  tVeight  is  requisite 
to  bring  into  seeming  contact  even  the  links  of  a  chain 
hanging  freely  in  the  air,  they  being  kept  asunder  by  a 
repulsive  power  belonging  to  a  very  small  surface,  so 
that  they  do  not  actoatly  touch,  though  they  are  sup- 
ported each  other.  It  has  been  shown,'  from  epi- 
cal considerations,  that  a  drop  of  water  rolls  tipon  a 
cabbage  leaf  without  ever  coming  into  actual  contact 
with  it ;  and  indeed  all  the  phenomena  of  light  are  most 
remarkably  unfavourable  to  the  hypothesis  of  the  solidi- 
ty or  impenetrability  of  matter.  When  light  is  rc- 
ifected  back  from  a  body  on  which  it  seems  to  strike, 
it  was  natural  to  suppose  that  this  Was  occasioned  by  its 
impinging  against  the  soHd  parts  of  the  body  \  but  it 
has  been  demonstrated  by  Sir  Isaac  Newton^  that  the 
rays  of  light  are  always  reflected  by  a  power  of  repuf- 
aihn  acting  at  some  distance  from  the  hody.  Again, 
When  part  of  a  beam  of  light  has  ovOconw  'Xtm 
power  of  repulsion,  and  has  entered  any  trampareot 
subsUnce,  it  goes  on  in  a  right  line,  provided  theme- 
dlum'be  of  a  uniform  dmsity,  without  the  least  inter- 
niption,  and  •without  a  single  particje  being  reflected, 
till  it- comes  to  the  opposite  side,  having  met  with  no 
solid  particles  in  its  way,  not  even  in  the  densest  trans- 
parent substances,  as  ^ass,  crystal,  or  diamond ;  aiid 
when  it  is  arrived  at  the  opposite  side,  it  is  solely  af- 
fected by  the  laws  of  attraction  and-repulsion. 

Nay,  that  the  component  particles  of  the  hardest 
I  bbdies  'themseWes  do  not  actually  touch  one  another, 
i^  demonstrahlii  from  their  being  bronght  neam  toge- 
ther  by  cold,  and  by  their  being  removed  farther  fram 
each  odwr  1^  beat   The  power  sufficient  to  orercome 
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le  ttwse  iotemai  forces  of  repulsion,  by  vliicfa  the  ultimate 
Rce  particles  of  bodies  are  prevented  from  coining  into  ac- 
ter.  tual  contact,  is  what  no  person  can  pretend  to  compute. 
The  power  requisite  to  break  their  cohesion,  or  to  re- 
move them  from  tbe  sphere  of  each  other^s  attraction, 
may  in  some  roeasnre  be  estimated  but  this  affords  no 
data  for  ascertaining  the  force  that  would  be  necessary 
to  Wing  them  into  actual  contact,  nhich  may  exceed 
the  other  almost  infioitely." 

From  thew  facta,  Dr  Friestley  infers,  that  the  mu- 
tual resistance  of  bodies  proceeds  in  all  cases  from 
powers  of  repulsion  acting  at  a  distance  from  each 
body :  that  the  supposition  of  the  sotith'ty  or  impcitetra- 
hilityo^  matter  is  destitute  of  all  support  whatever}  and 
that  matter  itself  is  nothing  hot  powers  of  attraction 
and  repolsion,  and  several  spheres  of  them,  one  within 
another.  As  other  philosophers  have  said,  Take 
away  solidity,  and  matter  vanishes  so  he  says  ex- 
pressly, "  Take  away  attraction  and  repulsion,  and 
matter  vanishes.** 

To  illustrate  this  strange  notion,  "  Suppose  (says 
he)  that  tbe  Divine  Being,  when  he  created  matter^ 
ukAj  fixed  certain  centres  of  van'otts  attractioaa  and  re- 
pubmu,  extending  indefinitely  in  all  directions,  the 
-whde  efl^ct  of  them  to  be  npon  each  other,  these  centres 
approaching  to,  nr  receding  from  each  other,  and  con- 
sequently carrying  their  peculiar  spheres  of  attraction 
and  repulsion  along  with  them,  according  to  certain 
definite  circumstances.  It  cannot  be  denied  that  these 
spheres  may  be  diversified  infinitely,  so  as  to  corre- 
spond to  all  the  kind  of  bodies  that  we  are  acquainted 
with,  or  that  are  possible.  For  all  effects  m  which 
bodies  are  cmcemnl,  and  of  which  we  can  be  sensible 
by  oar  eyes,  tonch,  &c.  may  be  resolved  into  attraction 
<or  repulsion.  A  coropages  of  these  centres,  placed 
within  the  spheres  of  each  other*B  attraction,  will  con- 
fltitote  a  body  that  we  term  compact ;  and  two  of  these 
bodirt  will,  on  their  app<oaeh,  meet  with  a  repulsion  or 
nsistanGe  sufficient  to  prevent  one  of  them  irom  ocoi- 
jiying  the  place  of  the  other,  without  a  much  greater 
•lorce  than  we  are  capable  of  employing  ;  so  that  to  m 
ihry  will  appear  perfectly  hard. 

As  in  tbe  constitution  of  all  actual  bodies  that 
we  are  acquainted  with,  these  centres  are  placed  so 
■near  to  each  other,  that  in  every  division  that  we  can 
make  we  still  leave  parts  which  contain  many  of  these 
centres ;  we,  reasoning  by  analogy,  suppose  that  every 
particle  of  matter  is  infinitely  divisible and  the  space 
it  occupies  is  certainly  so.  But,  strictly  speaking,  as 
those  centres  wKich  cor^titute  any  bod^  are  not  abso- 
Intel^  infinite,  it  must  be  natarally  powihle  to  come  by 
division  to  one  single  centre,  which  cooM  not  be  said 
to  be  divisible,  or  even  to  occupy  any  poEtioa  of 
ftpace,  tbongh  its  sphere  of  action  shmild  extend  ever 
so  litr  i  and  had  bnly  one  such  centre  of  attraction,  &e. 
existed,  its  existence  could  not  have  been  known,  be- 
cause there  woold  have  been  nothing  on  which  its  ac- 
tion could  have  been  exerted  >  and  there  being  no 
fect,  there  could  not  have  been  my  gronnd  he  sn^os- 
ing  a  cat/se.^* 

In  answer  to  this  reasoning  against  the  solidity  of 
f-  matter,  Dr  Priestley  wasii-ef|uentiy  asked  by  his  can- 
i    did  and  masterly  antagonist      "  What  it  is  that  at- 
'   tracts  and  repels,  and  that  is  attracted  and  repelled  ?** 
But  to  the  ^aestiui  be  was  never  able  to  give  a  satis- 
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factory  answer.   Indeed,  how  could  be  have  been  able?    Of  the  - 
for,  as  Dr  Price  argues,  **  Exclusive  of  attraction  and  Eiistenoe 
repulsion,  be  affirms  matter  to  be  absolutely  nothing  j  °^  Matter. 
and  therefore,  though  we  were  to  allow  it  the  power  of  ' 
attncting  and  repelling,  yet  as  it  is  nothing  but  this 
power,  it  mnst  be  the  power  of  nothing,  and  tbe  very 
idea  of  it  be  a  rontradiction."' 

If  there  be  any  class  of  troths  intuitively  certain, 
that  class  comprehends  the  two  ibilowing  propositions : 
Power  cannot  be  wrrnotrr  a  subject  5  and  No- 
thing CAH  ACT  WHERE  IT  IS  NOT.  If,  therefore, 
there  he  powers  of  attraction  and  repult'ion,  (whicli 
shall  be  cooudered  afterwards  in  the  Chapter  of  I^Io- 
TION),  there  mnst  be  a  subject  of  those  powers  ;  and 
if  matter,  whether  solid  or  onsolid,  be  the  subject,  it|>j^'-\ 
cannot  possibly  attract  or  repel  at  a  distance.  Sir  Isaac  ujia^iat" 
Newton,  in  bis  letters  to  Dr  Bentley,  calls  the  notion  mppcxE- 
that  matter  possesses  an  innate  power  of  attraction,  or*>acei  Knd 
that  it  can  act  upon  matter  at  a  distance,  and  attract  ""?™7.'" 
and  repel  by  its  own  agency,  **  an  absnrdi^  '"*®Md«««" 
which,  be  thought,  no  one  could  possiblT  &II."  Hence agrj  tmib. 
it  follows,  that  the  appearances  from  wbiefa  Dr  Priest- 
ley infers  tbe  penetrability  of  matter  must  be  iUlaei- 
ous  appearances',  since  they  contradict  an  iutnitive  and 
necessary  truth.  Hie  fiicts  which  he  instances  are,  in- 
deed, such  as  would  make  most  other  men  suspicious 
of  fallacy,  and  in  his  reasonings  from  them  be  some- 
times tiUces  for  granted  the  truth  to  lie  proved.  The 
links  of  a  chain  used  for  electrical  purposes,  supposing 
them  to  be  in  contact  with  each  other,  can  touch  only 
with  very  small  surfaces.  The  electrical  fluid  is  of 
considerable  density,  and  incapable  of  being  absorbed 
within  a  very  narrow  compass.  Tliis  is  evident,  be^ 
cause  it  passes  not  throu^  V^V^^  sn^  other*  porous 
bodies  without  makinj^  a  passage  for  itself,  and  leaving 
a  visible  aperture  behind  it ;  and  tboogh  it  assimilates 
with  metals,  and  passes  through  them  more  eanly  than 
through  other  bodira,  yet  it  u  plain  that  it  requiret 
a  certain'  quantity  of  metal  to  conduct  it ;  for  v^n 
the  conductor  falls  short  of  tbe  necessary  joantity,  it 
is  melted  or  dissipated  by  the  fi>rce  of  the  fiuid.  This 
being  the  case,  it  follows  that  the  links  of  a  chain  may 
he  in  actual  contact  (we  do  not  positively  aflirm  that 
they  are\  and  yet  the  fluid  become  visible  in  passing 
from  link  to  link;  for  if  the  point  of  contact  be  too 
small  to  absorb  the  whole  fluid,  part  of  it  must  pass 
without  any  metallic  conductor  through  tbe  atmo< 
sphere,  and  thus  became  apparent-  to  the  eye  of  tb^ 
spectator. 

With  respect  to  light,  it  is  obviom  that  there  can*' 
not  possibly  be  any  demmtfratumf  m  the  logical  sense 
of  the  word,  that  it  is  reflected  by  a  power  of  repoK 
sion  acting  at  some  distance  from  the  body }  for,  m 
tbe  opinion  of  all  mankind,  tbe  primary  and  adid 
atoms  of  matter  are  too  minute  to  fall  under  the  cog» 
nizance  of  our  senses,  however  asHSted  by  art ;  aM 
therefore,  if  light  spears  to  be  reflected  at  a  distance 
from  the  surface  of  the  body,  we  must  conclude,  either 
that  between  the  point  of  reflection  and  tbe  apparent 
surface  of  the  body,  there  are  solid  atoms  nnperceived 
by  ns,  or  that  light  is  reflected  liy  tbe  agency  of  some 
other  substance  than  matter.  One  of  these  conclusions, 
we  say  mutt  be  drawn,  because  they  are  both  possible^ 
and  there  is  no  other  alternative  but  to  admit  one  of 
dwm,  or  to  suppose  that  «  thing  nay  act  where  tt  is 
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Oftke    not  J  vliidi  ii  as  ciearlT  absurd  smdvynuiHe  at  Uiat 
Ezuteacc  ti-Aatevcr      is  net*    Again,  ^Vben  part  6f     beam  of 
of  MattfT.  j^j^  has  entered  any  trauqarent  sulMtance,  bow  does 
'     •       Dr  Priestley  know  that  it  goes  on  in  a  rig^t  line,  witb- 
oot  the  least  interraptioQ,  till  it  comes  to  tbe  opposite 
side  ?  This  he  ca.n  know  only  by  bis  senses }  but  tbe 
beam  may  meet  with  ten  thousand  interruptions  from 
objects  whicb  the  senses  cannot  perceive,  and  may  de- 
scribe a  zig-zag  line,  of  ^bicb  the  deflections  are  so 
small  as  to  elude  the  keenest  eye  aided  by  tbe  moat 
powerful  fi^ass. 

That  the  component  particles  of  the  hardest  bodies 
do  not  aU  actually  touch  one  another,  is  indeed  evi- 
dent finnn  the  e^cts  of  cdd  and  heat  oprni  those  bo- 
dies :  hot  it  does  not  therefore  follow  that  those  bo- 
dies have  no  coniponenl  particles ;  but  only  that  thcj 
are  fewer  in  niunber  than  we  are  apt  to  iniagiae  j  thi^ 
all  the  solid  matter  in  tbe  universe  might  possibly  be 
compressed  within  a  very  narrow  s^ere  i  and  that  it 
is  held  tx^etherin  different  bodies  and  different  ^sterns 
by  a  power  fbieign  from  itself.  These  are  tr^tlfs  which 
^  philosophers  have  admitted  who  have  thoim^t  suffi- 
ciently on  the  8td>joct}  but  who  will  admit  Dr  Priest- 
ley*s  proposition,  when  it  is  translated  into  common 
£nriiah  :  '*  That  the  component  nothings  of  the  hardest 
bodies  do  not  actually  touch  one  another,  is  demonstra- 
ble firora  their  being  brought  nearer  together  by  coldi 
and  by  their  beiqg  remevw  £utbcr  from  eafib  ower  by 
heatr 

Dr  Priestly  owna,  that  if  iaatt«  he  solid  it  oould 
act  upon  other  matter  by  impulse.  We  are  certain, 
that,  whatever  it  be,  it  can  act  apon  noUung  in  the 
manner  which  he  describes  *,  and  therefore,  to  ustf  the 
words  of  Dr  Price,  "  matter,  if  it  be  any  thing  at  all, 
mast  consist  of  solid  particles  or  atoms  occupying  a 
certain  portion  of  space,  and  therefore  ejftendedfbut  at 
the  same  time  simpte  and  uttcompoundcd^  and  incapable 
of  being  resolved  into  any  other  smaller  particles.  It 
must  lUewise  be  the  diilereot  form  of  these  primary 
particles,  uid  their  different  combinations  and  arrange- 
ment, tluU  constitute  the  difierent  bodies  and  kinds  of 
matter  in  the  universe."  This  is  exactly  agreeable  to 
the  doctrines  of  Newton  \  who,  afbr  considering  tbe 
question  'in  every  point  of  view,  concludes,  that  in 
the  beginning  God  ibnned  matter  «i  solid,  massy,  bard, 
iropevetrable,  moveable  particles,  of  audi  sixes  and  fi- 
gures, and  with  such  other  properties,  as  most  condit- 
-ced  to  Uie  end  for  which  be  formed  them  }  and  that 
those  primary  particles  being  solid,  are  incomparably 
harder  than  any  porous  bodies  compounded  of  them  j 
even  BO  very  hard  as  never  to  wear  or  break  in  pieces : 
no  ordinary  power  being  able  to  divide  what  God' 
■himself  maide  one  in  the  creation.**  To  talk,  as  Dr 
Pxiestieydoes,  of  matter's  being  certain  centres  ^vati- 
ous  attractibtts  and  repuisioas  extending  indefinitely  in 
all  directions,  and  to  describe  these  centres  asAof  being 
fh^ttfol  poiata  at  solid  atoms,  is  either  to  say,  that  tio- 
thmg  attracts  and  repels  ;  or  it  is  to  introduce  the  di> 
vine  agency  as  the  immediate  cause  of  all  our  sensa- 
-tions.  The  former  of  thcae  alternatives  Dr  Priestley 
disclaims  ;  the  latter  he  seems  willing  to  admit.  But 
if  it  be  his  meaning  that  all  our  sensations  are  caused 
by  the  immediate  agency  of  God  or  created  spirits, 
his  scheoie  differs  not  £rom  that  of  Berkeley,  except 
iia  being  leas  elegantly  expressed  and  less  ingeniouBly 
'j 
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supported.  Beriteley's  scSieme  is  evidently  ^JiZ/r.  The  orspMe 
coomionly  received  schnne  is  likewise  poexUtle.  It  re-  ~~' '' 
mains  tlierefore  with  the  reader,  whether  he  will  adopt 
tbe  system  of  the  Bishop  of  Cloyne  ;  or  admit,  with  all 
other  pbilosopliers,  that  matter  exists  ;  that  it  consists 
of  parts  actually  distinct  and  separable  i  and  that  each 
of  these  parts  is  a  monad  or  solid  atoq),  which  xe^iires 
no  foreign  agency  to  keep  it  unUed. 
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UavIkc  considered  bodies  in  their  substance,  es-Th«Bec» 
scnces  and  qualities,  and  proved  that  they  hare  a  7*^*^ 
real  exutence.iDdepradeut  of  u9  and  our  cosceptions,]^']^*^ 
we  proceed  now  to  inquire  into  the  nature  of  ^pocr, 
nofmc,  number,  and  duratioa.  These  are  comnumly 
called  the  adjuiicis  of  body,  and  are  supposed  to  be  ab- 
solutely inseparable  fitmi  its  existence.  It  does  not 
indeed  appear  that  actual  motion  is  a  necessary  adjunct 
of  body,  considered  as  a  mere  solid,  extended,  and 
6gured  substance }  but  it  is  certainly  necessary  to  the 
existence  of  orj^ized  and  animated  bodies,  and  the 
capability  of  bemg  moved  enters  into  our  conceptions 
of  all  bodies  whatever.  Of  these  adjuncts,  that  which 
first  deniiuads  our  attention  is  space:  for  withoet  a 
knowledge  of  its  nature  we  conld  not  have  an  adequate 
idea  of  motioni  and  without  motion  we  could  have  no 
idea  of  time.  ,^9 

Every  body  is  extended}  and  between  two  bodieaOir natHi 
not  in  actual  contact,'  we  perceive  that  a  third  body*'^^^ 
may  be  easily  introduced.  That  which  admiu  of  tbe~^|^ 
introduction  of  tbe  third  hody  is  what  we  call  space : 
and  if  it  be  totally  void  of  matter,  it  is  called  pure 
space.  Whether  there  be  any  space  absolutely  pure, 
has  been  disputed;  but  that  such  space  is  possible,  ad' 
raits  of  no  dispute.  Were  any  one  body  (a  cannon 
ball  for  instance)  ,to  be  annihilated,  and  the  circumam- 
bient air,  with  every  other  material  substance,  kept 
from  rushing  into  the  space  which  the  ball  had  occu- 
pied, that  portion  of  space,  irith  respect  to  matter, 
would  be  empty  or  pure  space-:  whether  it  would  ne- 
cessarily be  filled  with  mind  shall  be  considered  after^ 
wards.  Pure  space,  therefore,  is  conceivable  \  and  it 
is  conceived  as  having  three  dimensions,  length,  breadth, 
and  depth,  which  are  generally  called  the  three  simple 
modes  of  space.  In  this  respect  it  agrees  with  body  : 
but  the  agreement  proceeds  no  farther  \  for  space  is 
conceived  as  destitute  of  solidity,  without  whicb  the 
existence  of  body  is  incoucei%'a1>)e.  It  has  been  former-, 
ly  observed,  that  whatever  may  be  distinctly  conceived 
may  possibly  exist ;  but  with  respect  to  tbe  existence 
of  pure  space,  whatever  is  possible  is  real :  for  it  shall 
be  shown  in  Ute  next  section,  that  were  there  no  space 
absolutely  pure  or  void  of  matter,  there  could  be  00 
motion.  Our  business  at  present  is  to  inquire  what  the 
nature  of  space  is,  and  what  notioa  vre  ought  to  have  of 
its  existence.  ^_ 

Many  modern  philosophers  consider  space  as  some-  Space  sip- 
tbing  entirely  distinct  both  from  body  and  mind  :  somepoKd  tobs 
of  them  ascribe  to  it  no  less  than  four  of  the  attributes  >a«AU*e 
of  tbe  Deity— ^/epRilfy,  vnnutbility,  isifiuitify  and  necessary  ^^"^y 
existence  ;  and  a  few  of  them  have  goae  so  far  as  to  ^ 
call  i/^nite  spau  tbe  sensorwm  of  the  Deity.    "  Tbe  and  to  be 
Bupposal  of  the  existence  of  any  tAwg  w&ateverX  savs  Dr  ctenul 

*^  C|irke)i«^*'^ 
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^  Clarke  *)nece8Mr3r  includes  a^rfn^/wnViM 
u    'iBtence  of  ipaee.    Nothing;  can  possibly  be  conceived  to 
g*-    exist  without  thereby  presupposiag  space ;  which,  there- 
fine,  I  apprehend  to  be  a  pn^rty  or  mode  of  the  self- 
y     existent  Substance  ;  and  that,  by  being  evidently  neces- 


625 


Modi 


sary  itself,  it  proves,  that  the  substance  of  which  it  is  a 
tri-  property  must  be  also  necessary."    Elsewhere  he  says, 
^     that  **  space  is  a  property  or  mode  of  the  self-existent 
Substance,  Imt  not  of  any  other  substances.    All  other 
M    substances  are  in  space,  and  are  penetrated  by  it  ^  but 
b-    the  self-existent  Substance  is  not  in  space,  nor  penetrated 
by  it,  but  is  itself  (if  I  may  so  speak)  the  m^stratvm 
of  space,  the  ground  of  the  existence  of  ^pace  itself.** 
He  acknowledges,  however,  that  such  expressions  as 
**  the  self-existent  Substance  is  the  tuhstratum  of  space, 
or  Space  is  a  property  of  the  self-existent  Substltnce,  are 
I    notf  perhaps,  very  proper:  but  what  I  mean  (says  he), 
is  this :  The  idea  of  tpace  (as  also  of  time  or  dumtian) 
is  an  abstract  or  partial  idea ;  an  idea  of  a  certain  qua- 
lity OT  relation^  which  we  evidently  see  to  be  necessHiily 
existing}  and  yet  which  (not  being  itself  a  wAjtoncv) 
at  the ,  same  time  necessarily  prettippoaes  a  substance, 
without  which  it  coold  not  exist." 

These  opinions  respecting  space  have  been  adopted 
by  SDf»ecdittc  ^lilosophers  of  great  merit,  and  particu- 
larly by  Dr  Frice }  who  sa^s,  that  "  it  is  a  maxim  which 
cannot  be  disputed,  that  time  and  an  necossary  to 
the  existence  of  all  things.  Or  Clarke  (continues  he) 
has  made  use  <^  this  maxim,  to  prove  that  infinite  space 
and  duration  are  the  essential  properties  of  the  Deity } 
and  I  think  he  was  right." 

Had  authority  ao^  weight  in  philosophy,  we  know 
not  what  modem  wnters  we  could  oppose  to  the  cele- 
brated names  of  Clarke  and  Vrico,  unless  it  were  Bishop 
Berkeley,  Dr  Law  late  bishop  of  Carlisle,  and  the  author 
3  of  Aucient  Metaphysics.  But  the  question  is  not  to 
be  decided  hy  authority.  Learned  and  acute  as  Dr 
Clarice  was,  his  assertions  respecting  space  are  contra- 
dictoi^  and  inconsistent.  If  nothing  can  ^siUly  be 
conceived  to  exist  without  thereby  presupposing  the  ex- 
istence of  apace,  how  can  apace  be  a  property  or  mode 
of  the  sclf-existcnt  Substance  ?  Ate  properties  prior 
in  the  order  of  nature,  or  even  in  our  conceptions,  to 
the  substances  in  which  they  inhere  ?  Can  we  frame 
an  abstract  idea  of  figure,  or  extension,  or  solidity,  be- 
fore we  conceive  the  existence  of  any  one. figured,  ex- 
tended, or  solid  substance  ?  These  are  questions  which 
every  man  is  as  capable  of  answering  as  the  Doctors 
Clarke  and  Price,  provided  he  can  look  attentively  into 
his  own  mind,  and  trace  his  ideas  to  their  source  in  sen- 
sation :  and  if  he  be  not  biassed  by  the  weight  of 
great  names,  we  are  persuaded  he  will  find,  that  if  it  be 
indeed  true,  tliat  the  suppoeal  of  the  existence  of  any 
thing  whatever  neceiaanly  includes  a  prentppontton  of 
the  existence  of  space,  ^me  cannot  posnUy  be  a  jbto- 
perty  or  made  of  the  self-enstent  Snbstuce,  but  must  of 
necessity  be  a  sub^ance  itself. 
^  It  is,  however,  not  true,  that  the  supposal  of  the  ex- 
to  ifitence  of  any  thing  whatever  necessarily  includes  a  pre- 
supposition  of  the  existence  of  spaco.  1  he  idea  of  space 
.  is  indeed  so  closely  associated  with  every  visible  and 
tapgible  object,  that  we  cannot  see  the  one  nor  feel 
tlie  other  without  conceiving  them  to  occupy  so  much 
of  space.  But  bad  we  never  possessed  the  senses  of  sight 
and  touch,  we  couJd  not  iiavo  supposed  the  existence 
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of  space  necessary  to  the  existence  of  any  diinf  what-  or  S^mos 
ever.   The  senses  of  smelling,  tatting,  and  beaiu^  to*  ud  its 

^ther  with  our  internal  powers  of  conscioosnets  and 
intellect,  would  certaiply  have  compelled  us  to  believe 
in  our  own  existence,  and  to  suppose  the  existence  of 
other  things ;  but  no  object  either  of  consciousness, 
smelling,  tasting,  or  bearing,  can  he  conceived  as  oocu- 
pying  space.  Space  and  evei^  thing  which  fills  it  aro 
conceived  as  of  three  dimensioqs  ;  but  who  ever  sup- 
posed or  can  suppose  an  nAmr,  taate,  or  josmrf,  to  have 
iei^tk,  hrtadtA,  and  deptA ;  or  an  object  of  conieioos- 
aess  to  be  an  ell  or  an  inch  long  t 

Let  us  suppose  tliat  body  and  all  the  visible  worid 
bad  a  beginning,  and  that  once  nothing  eziAed  but 
tfast  Being  which  is  alone  of  necessary  as  well  as  eter- 
nal existence  >  spacer  say  the  followers  of  Dr  Clatke, 
would  then  exist  likewise  without  bounds  or  limits. 
But  we  desire  to  know  of  these  gentlemen  what  sort 
of  a  being  this  space  is.    It  certainty  is  not  substance; 
neither  is  it«  property ;  for  we  have  seen  that  the  very 
notions  of  it,  which  lead  men  to  suppose  its  existence 
necasty^f  render  it  impossible  to  be  a  property  of  thi 
self-existent  Being.    Is  it  then  nothing  ?    It    is  iu  ontt 
sense  *  :  it  is  nothing  actuaUy  existing  >  but  it  is  some-  *  Aneinit 
thing  potentially;  for  it  has  the  capacity     receiving Mi^sp^y w 
body  irtienever  it  ^all  exist.   It  is  not,  and  cumot"^ 
become  any  thing  itaelf,  nor  hath  it  any  actual  exist- 
ence ;  hut  it  is  that  without  whuh  nothing  corporeal 
could  exist."    For  this  reason  it  was  that  Democritos 
and  Epicurus  made  space  ime  of  the  principles  of  na- 
ture 3  and  for  the  same  reason  Aristotle  has  raade/v7- 
vatvm  one  of  l}is  three  principles  of  natural  things, 
matter  and  form  being  the  other  two.    But  though  ^e 
privation  of  one  form  be  doubtless  necessary  before 
matter  can  receive  another  (for  a  piece  of  wax  or  clay 
cannot  receive  the  form  of  a  gkAe  before  it  lose  the 
form  of  a  square),  yet  Aristotle  never  dreamed  that 
the  privation  of  tlio  square  was  any  property  of  the 
globe,  or  that  privation  itself  was  to  be  reckoned  a  ml 
being.    On  the  contlmry,  be  expressly  cdls  it  n  /wi 
or  tAe  no  bang*   In  this  way,  if  we  please,  we  may 
consider  space,  and  call  it  the  privation  tif  fitkieu  or  of 
body.    "Wq  have  indeed  a  poutive  idea  u  it,  as  well  aa 
of  silence,  darkness,  nod  other  privmti<ms :  but  to  argue 
from  such  an  idea  of  space,  that  space  itself  is  some* 
thing  real,  seems  -altogether  as  good  sense  as  to  say, 
that  bef^use  we  have  a  dtlFerent  Idea  of  darkness  from 
that  of  /igbt,  of  silence  from  that  of  sound,  of  the  ab- 
sence of'  any  thing  from  that  of  its  presence  ;  therefore 
darkness,  sifcnce,  absence,  must  be  real  things,  and  have 
as  positive  an  existence  as  iigftt,  sottnd,  and  body :  and 
to  deny  that  wo  have  any  positive  idea,  or,  which  is  the  . 
very  same  Uiing,  any  Idea  at  all,  of  tbe  pivations  absve 
mentioned,  will  be  to  deny  what  is  capable  of  the  most 
complete  poof  (see  N**  19.),  and  to  contradict  cwn- 
mon  SMise  uid  daily  experientx.   There  are  therefore 
ideas,  and  simple  ones  too,  which  have  notbbg  ad  «x- 
tra  correspondent  to  them ;  no  proper  idiatwn,  arche- , 
type,  or  objective  reality  :  and  we  do  not  see  why  the^  Kin^t 
idea  of  space  may  not  be  reckoned  of  that  number.  Origm  <^ 
To  say  that  space  must  have  -existence  because  It  has-'^v^ 
some  properties  (for  instance,  penetrability,  or  Oic  rtyo--^f^'"^*- 
city  of  receiving  body),  seems  -f-  to  be  the  same  thing  as  rtlTirfeai 
to  urge  that  darkness  must  be  sotTiething  because  it  has^^  Sfiicr, 
the  capacity  of  receiving  light ;  silence  the  property  office, 
t  4  K  admitting  i 
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ot  sp»fx  admittiog  teimd;  an4  ahenee  the  ftvpnty  of  being  miM 
and  iu  plied  by  prcMenee.  To  rcaton  in  tkU  maaner  ia  to  aniga 
absolute  negations  j  snd  sucb  as,  in  the  same  way,  may 
be  applied  to  nothingy  and  then  call  them  poatttve  pro- 
pertiea;  and  so  infer  that  tbe  chimera^  thus  ckftked 
with  them,  roust  needs  be  something.  •* 

But  it  is  said,  that  as  we  cannot  conceive  space  to 
-    ...  be  annihilated,  it  must  be  some  real  thing  of  eternal 
enstence  necessary  cxistM)ce.    If  this  argument  had  not 

of  bodr.  been  used  by  writers  of  great  merit,  and  with  the  best 
intention,  we  should  not  have  scrupled  to  call  it  tbe 
most  contemptible  sophism  that  ever  disgrared  the  page 
of  pUIoRophy.  V^hatever  now  has  an  actual  existence, 
noBt  from  eternity  hare  had  a  pombte  eustenoe  in  the 
ideas  of  the  Divine  mind.  Body,  as  an  extended  sub- 
stance, baa  now  an  acttuU  existence  ;  and  tberefin  it 
BUHt  from  eternity  have  had  a  pomble  exi«t«nM  in  tbe 
ideas  of  the  Divine  mind  :  but  the  possible  exUtenea 
9fbod^  is  all  that  we  can  conceive  by  ^Huxf  and  there- 
fore this  argument,  upon  which  so  mu«h  stress  has 
been  laid,  amounts  to  nothing  more,  than  that  what 
has  frora  eternity  been  possible,  can  at  no  period  have 
been  impossible.  It  is  evident  that  the  a^acUy  or  po- 
tentitUity  of  every  thing  existing  must  have  been  from 
eternity  j  but  is  capacity  or  potentiality  a  real  being  F 
Ail  the  men  and  women  who  shall  succeed  the  present 
graeratioa  to  the  end  of  time,  hare  at  this  moment 
a  possibili^  of  existence*  nor  can  that  possibility  be 
oonceived  as  an  impossibility ;  but  is  it  therefore  any 
yiing  actually  existing  either  as  a  sabstance  or  a  qua- 
lity ? 

It  has  been  urged,  that  space  must  be  something 
more  than  tbe  mere  absence  of  matter  j  because  if  no- 
thing be  between  bodies,  such  as  the  walls  of  a  room, 
they  must  necessarily.  touch>  But  surely  it  is  not  self' 
evuivnt  that  bodies  must  necessarily  touch  if  nothing 
be  between  them  ;  nor  of  the  truth  of  this  proposition 
can  any  thipg  like  a  proof  be  brought.  It  is  indeed 
intuitively  otrtain,  tint  **  things,  when  they  are  in 
contact,  have  nothing  between  them and  hence  it 
has  Tvk\y  been  infenwd,  that  things,  vAen  they  have 
nothing  between  them,  are  in  contact }  but  this  is  an 
illegitimate  conmrsion  of  the  proporition. .  Ev^  lo- 
gician knows,  that  to  convert  a  propositim,  is  to  infer 
nom  it  aootlicr  whose  sui/tet  is  the  predtcatej  and  whose 
jtredtcate  is  the  suhptct,  of  the  proposition  to  be  convert-' 
ed:  but  we  are  taught  by  Aristotle  and  by  common 
sense,  that  an  unii}ersai  affirmative  can  be  converted , 
only  into  a partiaihr  affirmative.  "  Things,  when  they' 
am  in  omtact,  have  nothing  between  them,"  is  an  tffli^ 
wrsal  affirmative  ^position  }  and  therefin«  it  can  be 
converted  only  into  the  following  /xirfaw/sr  affirmatiTo : 

Some  things,  when  they  have  nothiag  betwera  them, 
are  in  contact  j**  a  pn^ositiai  wUch  no  means  in- 
cludes in  it  tbe  contact  of  tbe  walls  .of  an  empty  io«n. 
The  reason  why.  the  walls  of  an  emptv-rooBL  do  not 
tench,  is  t^t  ^ey  are  di^ant ;  but  is  £ttattcej  in  the- 
nbstract,  any  thing  realty -existing  ?  Tww  individual* 
differ,  or  there  is  a  difference  betvreen  them  *,  but  is- 
differenee  itself  any  real  external  thing  ?  Bodies  are 
Itmg,  bread,' thick,  heavy;  but  are  Itngth^  breadth^ 
density^  weighty  properly  any  thing  ?  Have  they  any 
seal  separate  archetypes  or  external  idiata  ?  Or  can 
lhaj  eiMCt  bm  in  eoae  sobetaiwe  ? 


Partn. 

Tlie  leifon  why  eo  mai^  ^loasphefs  have  caoiip  W^we 
dcrcd  space  as  a  real  external  thing,  seema  to  be  tbii :  •ai'M 
Every  bodily  substance  is  extnded  >  but  apace  is  cm-  ^  ^ 
ceived  to  be  that  wfaidi  contaiae  bo^,  aad  tbcrefwe 
to  space  we  likewise  attribnte  extension.  Extmaioa  The  Ml—y 
is  a  quality  which  can  have  no  existence  bat  as  onited  wbicb  kd 
with  other  qualities  in  seme  sabataace  j  and  it  is  that  to  A*  iqi- 
of  which,  abstracted  feoni  all  suhotances,  we  can,  pvo-^^*^^ 
perly  speaking,  fi»m  no  idea*  We  understand  the^i^,.^ 
meaning  of  the  word,  however,  and  can  reason  aboutthiag. 
that  which  it  dawtes,  withoat  regarding  tbe  partico- 
lar  substance  in  which  extension  may  ianeie  ;  jusi  aa 
we  can  reason  abont  nhiteoees  withoat  rq[ardiag  any 
one  white  object,  tfaoi^  it  is  self-«videot  that  wbke- 
nesi,  ahetracted  fiwm  iJl  objects,  cannot  6gate  in  the 
mind  aa  hn  idea.  Qualities  considered  in  this  manner 
are  general  aod  relative  notions,  the  objects  of  pure  in- 
tellect, which  make  no  appearance  in  the  imagination, 
and  are  far  less,  if  possible,  to  be  perceived  by  sense  : 
but  it  is  extremely  painfid  to  the  mind.to  dwell  upon 
such  notions ;  and  therefore  the  ever-active  fancy  is 
always  ready  to  fnmish  them  with  imaginary  smbstrataf 
and  to  make  that  which  was  a  general  and  tnuisiUe  n»- 
Aws  be  icoficetved  as  a  parHcular  ideal  object.  In  the 
caae  of  extension  this  is  the  more  easily  dona,  that  the 
notion  which  we  haiw  of  a  real  suistnOum  or  sttbstaoce, 
the  suHMrt  of  real  qu^tiea,  u  ohscun  and  relative, 
being  the  notion  of  aoairtAnu-  wc  know  not  ishat. 
New,  by  leaving,  if  we  can,  swdi^  and  ^nre  out  ot 
our  conception,  and  joining  the  oetioa  of  wmelku^  with 
tbe  notion  of  extension^  we  have  at  ont»  the  iau^inary 
substratum  of  an  imaginary  quality,  or  the  general  no- 
tion of  extension  particniarized  in  an  im^inary  subject; 
and  this  subject  we  call  ^accj  vainly  fancying  that  it  has 
a  real  external  and  independent  existence,  ^'bether 
this  be  not  all  thiU  can  be  said  eX  apace,  and  whether  U 
be  not  absurd  to  talk  of  its  haviM  any  real  properUee, 
every  man  will  judge  for  himeelf,  by  reflecting  upon 
his  own  ideas  and  the  manner  in  whiui  they  are  acqni- 
red.  We  ooraelves  have  no  donbt  about  the  matter.  We- 
conuder  pore  apace  aa  a  mac  notioo  relative  is  the  ex- 
istence of  corporeal  substance,  as  nothing  more  than  die 
absence  of  body,  where  hody  is  possible  \  and  we  think 
the  usual  distiactiott  between  absolute  and  rdaiive  lyace, 
if  taken  aa  real,  the  grossest  absurdity.  We  do  not, 
however,  pretend  to  dictate  to  others }  but  recom- 
mend it  to  every  man  to  thniw  away  all  respect  for 
great  names,  to  look  attentively  into  ms  own  thoughts, 
and  on  this  as  on  all  metaphysics  subjects  to  judge  for 


himself. 


184 


Having  said  ao  much  of  space  in  general,  we  needpIsM^vtet 
net  waste  pinch  time  upon  its  modes.  Indeed  the  oidyitii. 
node  o£  space,  after  consid^ing  it  with  respect  to  thie 
three  dimensions  of  body,  whidi  now  demands  our  at- 
tention, ia  that  which  we  call  plau.  As  in  tbe  aim^eat 
mode  of  ^acc  we  coaaider  Uhb  relation  dirtanee  be- 
tween any  two  bodies  or  jiointa }  eo,  in  eni-  idaa  of 
jWbcf,  we  ceondrr  the  relation  of  distance  betwixt  any 
thing,  and  any -two  or  tnore  points,  which,  being  con- 
sideied  as  at  rest,  keep  tbe  same  ^Manoe  one  from 
another.  Tbos,  when  we  find  any  thiog  at  the  same 
distance  now  at  which  it  was  yesterday  from  two  or 
'  more  points  with  which  it  was  then  compared,  and 
which  have  net  linoe  the  c«nparaaoe  was  made  chained 
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Of  Space  their  ^stance  or  position  vtth  respect  to  each  other, 
wd  iu    we  saj  tb&t  the  thing  hath  kept  ita  place,  or  is  in  the 
J  tame  place  ;  but  if  it  hath  sensibly  altered  its  distance 
from  either  of  these  points,  vre  then  say  that  it  bath 
changed  its  place. 

From  this  view  of  the  nature  of  place,  \re  need  not 
observe  that  it  is  a  mere  relation  ;  but  it  maj  he  worth 
while  to  advert  to  thb  circomstance,  that  a  diing  may 
mtbout  fidsehood  be  nid  to  have  continued  in  the 
same  plaee,  and  at  the  same  time  to  have  changed  its 
place  according  to  the  different  objects  with  which  it 
IS  compared.  Thus,  if  two- persons  find  a  company  of 
chess-men  standing  each  upon  the  same  square  of  the 
chess-board  where  they  left  them,  the  one  may  with 
truth  affirm  that  they  are  all  tn  the  same  place,  or  un- 
moved }  and  the  other  may  with  equal  truth  affirm  that 
they  have  alt  changed  place.  The  former  considers 
the  men  only  with  respect  to  their  distances  from  the 
several  parts  of  the  chess-board,  which  have  kept  the 
same  distance  and  position  with  respect  to  one  another, 
llie  latter  must  consider  the  men  with  renect  to  their 
distance  from  something  else :  and  finding  that  the 
chess-board,  with  eveiyuiingi^onit,  has  been  removed, 
we  shall  suppose,  from  one  room  to  another,  he  cannot 
hot  say  that  the  chess-men  have  changed  their  place 
wiUi  respect  to  the  several  parts  of  the  room  in  which 
he  formeriy  saw  them. 

Hiis  modificatim  of  distance,  however,  which  we  call 
place,  being  made  by  men  for  their  common  ase,  that 
by  it  they  may  design  the  particular  position  of  objects 
where  they  have  occasion  for  such  designation,  they 
determine  this  place  by  reference  to  such  adjacent  diinga 
as  best  serve  their  present  purpose,  without,  renrding 
other  things  which,  for  a  dirorent  porpose,  would  better 
determine  the  place  of  the  same  object.  Thus  in  the 
chess-board,  the  nse  of  the  desvnation  ^  the  s&w  of 
eadi  chess-man  being  determiuea  only  within  that  die- 
qnered  piece  of  wood,  it  would  cross  that  purpose  to 
measure  it  by  an^  thing  else  :  but  when  these  very  chess- 
men are  put  up  in  a  box,  if  any  one  should  ask  where 
the  black  king  is,  it  would  be  proper  to  dctertmae  the 
place  by  reference  to  something  else  than  the  chess-board ; 
such  as  the  parts  of  the  room  or  closet  which  contain 
the  box. 

That  our  idea  of  place  is  nothing  but  such  a  relative 
position  of  things  as  we  have  mentioned,  will  be  readily 
admitted,  when  it  is  considered  that  we  can  have  no 
idea  of  the  ]dace  of  the  universe.  Every  part  of  Uie 
universe  has  place ;  because  it  may  be  compared  with 
respect  to  its  distance  from  other  parts  supposed  to  be 
fixed.  Hius  Uie  earth  and  every  jplanet  of  oto-  system 
has  a  place'  which  may  be  determined  by  ascertaining 
its  distance  from  the  sun  and  from  the  orbits  of  the 
other  planets  j  and  the  place  of  the  system  itself  may 
be  ascertained  by  comparing  it  with  two  or  more  fixed 
stars  :  but  all  the  systems  taken  as  one  whole  can  have 
no  place  ;  because  there  is  nothing  else  to  which  the 
distance  and  position  of  that  whole  can  be  referred.  It 
is  indeed  true,  that  the  word  j^ace  is  sometimes  used, 
we  think  improperly,  to  denote  that  space  or  portion  of 
^tace  which  any  particular  body  occupies  j  and  in  this 
sense,  no  doubt,  the  uuiverse  has  place,  as  well  as  the 
earth  or  solar  system  :  but  to  taUc  of  the  place  of  the 
universe  in  the  other  and  proper  sense  of  the  word,  is 
the  grossest  nonsense. 


627 


Chap.  V.  0/ Motion. 


Of 
Motion. 
»  ^— _j 

MoBiUTT,  or  a  capacity  of  being  moved,  is 
tial  to  every  corpmeal  substance  j  and  by  actual  mo- 
tion  are  all  the  operations  of  nature  perfimncd.  Mo-taemy 
tion,  therefore,  if  it  may  be  called  an  adjunct  of  body,  coiporeal 
is  certainly  the  most  important  of  all  its  adjuncts  \  and  f|^»*^(=*< 
to  ascertain  its  nature  and  uigin  demands  the  J^^J,^ 
sttetitiott  of  the  metaphysician,  as  wdl  as  of  the  ta^^^ 
chanic  and  astronomer.   With  the  law$  vS  moti<m,  as 
discovered  by  experience,  we  have  at  present  no  con- 
cern :  they  are  explained  and  fully  established  in  other 
articles  of  this  work  (See  Mechanics,  Motion,  Sec.) 
The  principal  questions  which  we  have  to  consider  are : 
**  X^Hiat  is  motion  ?  and,  By  what  power  is  it  carried 
on?»» 

For  an  answer  to  the  first  of  these  questions,  the 
modem  metaphysician  refers  every  man  to  his  own 
senses ;  because,  in  his  apprehension,  the  ytfoA  mo- 
tion denotes  a  rimple  idea  which  cannot  be  defined. 
Amoaj^  Uie  andeats,  the  Peripatetics  were  of  a  diflfer- 
ent  opinion;  and  Aristotle,  whose  love  of  dialectic 
made  him  define  every  thing,  has  attempted  to  give 
two  definitions  of  motwn.  As  some  learned  men  are 
at  present  labouring  to  revive  this  system,  we  ehall, 
out  of  respect  to  tbem,  mention  those  definitions, 
and  make  upon  them  such  remarks  as  to  us  appear 

V^J^^-  187 
Tbe^author  of  Ancient  MetapkysKS  having  observed,  The  peri- 

that  both  nature  and  art  propose  some  end  in  all  their  P^^^'*^ 
operations  J  that  when  the  end  is  obtained,  the  thing  ^ 
operated  upon  is  in  a  state  of  perfection  Or  compte- 
tum }  and  that  ni  tiie  operations  of  both  nature  and 
art  there  la  a  progress,  and  by  consequence  a  chongt 
from  one  thing  to  another ;  adds,  that  this  chao^  is 
motion.  Motion,  therefore, .  iieconting  to  him,  is  a 
change  or  wogreas  to  the  end  proposed,  w  to  thtf 
state  of  perfection  or  completion  whtdi  Aristotle  calb 
•r7iAix**"'  It  is  not  enough,  however,  Uiat  we  know 
to  what  the  change  or  progress  is  made :  to  have  an. 
adequate  idea  of  motion,  we  must  likewise  know  from 
what  it  proceeds.  Now  it  is  evident  that  every  tiling 
existing,  whether  b^  natore  or  art,  was,  before  it  ex- 
isted, possible  to  exist}  and  therefore,  adds  tlie  same 
author,  things  do  in  some  sort  exist  even  before  tbe^ 
exist.  This  former  kind  of  existence  is  said  by  Ari- 
stotle to  be  ir  dvnyoi,  that  is,  in  power  or  edacity.  In 
this  way,  plants  exist  in  their  seeds ;  animals  in  the 
embryo ;  works  of  art  in  the  idea  of  the  artists  and  tlie- 
matcrials  of  which  they  are  made  ;  and,  in  general, 
every  thing  in  the  causes  vriuch  produce  it.  From  this 
power  or  capacity  there  is  a  progress  to  energy  <»■  actual 
existence ;  so  that  we  are  now  able  to  answer  the  ques- 
tion, "from  what,  and  to  what,  motion  is  a  change  ?" 
for  it  is  universally  true  of  all  motion,  that  it  is  a  change 
from  capacity  to  energy. 

"  Having  thus  discovered  that  motion  lies  betwixt 
capacity  ana  energy,  it  is  evident  (he  says)  that  it  nrast 
have  a  connexion  with  each  of  them:  and  from  thi^ 
double  connexion  Aristotle  has  given  us  two  definition^ 
of  it ;  one  of  them  taken  frun  the  energy,  or  end  to 
which  it  tends  ;  the  other  from  the  opacity  from  which 
it  be^ns.  The  first  is  expressed  in  two  words,  viz. 
■HgTM  «TiA«(,  Qi  imperfect  energy;  the  otiier^iAiAi;^* 
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Of  w  »  ^aR^cii  n  o  7vMefut ;  nhtcli  may  be  translated  tlius, 
Alation.  TAe  peifectvmt^  what  is  in  vapaciiijf  considered  merely 
'  as  in  capacity.  The  meaning  of  the  last  words  Is,  that 
nothing  is  considered  id  the  thing  that  is  moved  but 
merely  its  capacity ;  so  that  motion  is  the  perfection 
of  th»t  capacity,  but  not  uf  the  thing  itself.  It  is 
something  more  (adds  the  learned  author)  than  mere 
capacity  i  for  it  is  capacity  exerted,  which  nheo  it  has 
attained  its  end,  so  that  the  thing  has  arrived  at  that 
state  to  which  it  is  destined  by  nature  or  art,  ceases, 
igg  and  the  thing  begins  to  exist  ih(>««,  or  octually. 
■nintelli-  By  all  the  admirers  of  AriUotle,  this  latter  defini- 
sildc.  ^on  lias  been  preferred  to  tlie  furinw :  for  nhat  rea- 
son, it  is  difficalt  to  say.  They  both  involve  in  the 
thick«st  obscaiitv  that  which,  viewed  dirougfa  the 
senses,  is  very  easily  understood ;  and  on  this,  as  on 
many  other  occasions,  Aristotle  was  certainly  guilty 
of  darkening  couasel  by  words  without  knowledge. 
The  author,  whose  comment  on  this  wonderful  defini- 
tion we  have  faithfully  abridged,  admits  that  it  Is  not 
intelligible  till  we  know  what  change  and  progress  are } 
but  is  it  possible  to  conceive  any  cfiana^e  to  take  place 
in  bodily  substances  without  motion  /  or,  if  we  w«re 
called  upon  to  explain  what  progress  is,  could  we  do 
it  better  than  saying  that  it  is  motion  from  some- 
thing to  something'r  It  is  likewise  very  obvions  that 
before  we  can  have  an  adequate  idea  of  motionj  we 
must,  according  to  this  definition,  know  perfectly 
what  the  words  ce^pmity,  energy,  and  perfection  denote; 
and  yet  nothing  can  be  more  true  than  that  perfection 
denotes  a  complex  conception,  which  may  be  easily 
defined  by  resolving  it  into  the  simple  ideas  and  no- 
tions of  which  it  is  componoded,  whilst  motion  is  sus- 
ceptible of  no  such  resolution.  The  perfection  of  a 
knife  is  compounded  of  the  temper  of  the  steel  and 
the  sharpness  of  the  edge  :  the  perfection  of  a  system 
of  philosophy  consists  of  the  importance  of  the  sub- 
jectn  treated,  the  strength  of  the  auUior*8  ailments, 
and  the  perspicuity  of  his  style  and  manner ;  bat  of 
what  is  the  motion  of  a  ball,  or  an  atom,  or  any  thing 
else,  compoonded  ?  We  are  aware  that  to  thb  question 
the  nfbdem  Peripatetics  will  reply.  That  it  is  not  the 
motion  of  a  balif  or  an  a/Ofji,  or  any  one  thing,  that 
their  master  has  so  learnedly  defined,  but  motion  ab- 
stracted from  all  wtdividuais,  and  made  an  object  of 
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pure  intellect  i  and  they  will  likewise  affirm,  that  by  of 
the  word  petfection  used  in  the  definition,  he  docs  not  MoUva. 
mean  any  one  kind  of  perfection  as  adapted  to  any  par- "w""* 
ticulav  ol)/cct  or  end,  but  perfection  abstracted  from 
ail  obj'ccls  and  all  ends.    The  perfection  of  nothing  and 
the  motion  ef  nothing,  for  such  surely  are  that  motion 
and  that  perfection  which  ai-e  abstracted  &om  ail  06^ 
Jects  and  cTida^  are  sti-ange  expressions.    To  us  tfaey 
convey  no  meaning ;  and  we  have  reason  to  think  that 
they  are  equally  unintelligible  to  ipen  of  greater  acute- 
ness  (o).    In  a  word,  motion  must  be  seen  or  felt ;  for 
it  cannot  be  defined.    To  call  it  the  orf  o/*  changing 
place,  or  a  passage  from  one  place  to  another,  gives  no 
information  j  for  change  and  passage  cannot  be  con- 
ceived without  previously  conceiving  motion  (f). 

The  Peripatetics  having  idly  attempted  to  define  mo-The  Peri- 
tion,  proceed  next  to  divide  it  into  four  kinds  or  clas- P?^**ie 
sett.  This  division  was  by  the  father  of  the  ^^"ol^^^^ 
pretended  to  be  made  from  ,  the  cfiects  which  it  pro- 
duces,  and  vas  said  by  him  to  belong  to  three  cate- 
goricH,  vii.  quality,  quantity,  and  where,  (sec  Catego- 
ry), Tile  first  kind  is  that  well-known  motion  from 
place  to  place,  which  falls  under  the  category  last  men- 
tioned }  the  second  is  alteration,  by  which  the  quality 
of  any  thin^  is  changed,  the  substance  remaining  the 
same.  This  belongs  to  the  category  of  tptality.  Hie 
third  is  incrtate^  and  the  fourth  diminution,  hoih  be- 
longing to  the  category  of  quantity.  The  ancient 
atomists,  and  all  the  modem  metaphysicians  of  emi- 
nence, have  with  great  propriety  rejected  this  division, 
as  being  nothing  but  a  collection  of  absurd  distinctions 
where  there  is  in  nature  no  difference.  It  has  been 
already  showii,  that  body  has  no  other  real  qualities 
than  solidity,  extension,  and  figure :  but  ef  these  the 
first  cannot  be  altered  without  destroying  the  substance  ; 
for  every  thing  which  ts  material  is  equally  solid.  The 
extension  of  a  body  may  indeed  be  enlarged,  and  its 
figure  may  be  altered,  while  the  substance  remains  tha 
same  :  but  that  alteration  can  be  made  only  by  raoving^ 
from  their  places  the  solid  atoms  of  iriiich  the  body  is. 
composed.  Aristotle's  second  kind  of  /noti«i  there- 
fore differs  not  from  the  first ;  nor  do  the  third  and 
fourth  differ  from  these  twb.  For  a  body  cannot  be 
increased  without  acquiring  new  matter,  nor  diminish- 
ed without  losing  some  of  the  matter  of  which  it  was 

originally 


(o)  "  Nunc  dicendum  de  iiatura  motua.    Atque  is  qnidem,  cum  sensibus  dare  percipiatur,  non  tam  natu- 
ra  sua,  quaro  doctis  phitosophorum  commentis  obscuratus  est.    Motua  nunquam  in  sensus  nostros  incurrit  sine 
mole  corporea,  spatio  et  tempore.    Sunt  tamen  qui  motum,  tanquam  ideam  quandam  simplicem  et  abstractam,. 
atque  ab  omtUbus  aliis  rebus  sejunctam,  contemplari  student.  Vcrum  idea  ilia  tennissima  et  subttlissima  inteltectus , 
aciim  eludit :  id  quod  quilibet  eecum  meditando  experiri  potest.    Hinc  nascvntor  magnse  difficnltates  de  natu- 
ra  motus,  et  definitiones,  ipsa  re  quam  illustrare  debent  longe  obscnriores,     Hujusmodi  sunt  definitiones  illae  ^ 
Aristotelit  et  Kiholastifiomm,  qui  motum  dicunt  esse  actum  mobi/is  quatenus  est  mobile,  vd  actum  entistnpotentid . 
^fuOenus  inpotentia.    Hujusmodi  etiam  est  illnd  viri  inter  lecentiores  Celebris,  qui  assent  m'hit  tn  motu  csserrak 
pneter  momentaneam  iUud  ^od  in  vi  ad  mutatianem  m(ente  constitui  debet*    Porro  constat,  bonim  et  nmilivm 
dcfinitionom  auctoxea  in  ammo  haboisse  abstractam  motus  natutam,  scdusa  omnI  temporis  et  spatii  oonuderatitme, 
cxpUcare  :  sed  qua  ratione  abstracta  ilia  motus  qointcasentia  (at  ita  dia.m)  intelligi  possit  non  video." 

Berkeley  deJiotu, 

(f)  "  Multi  etiam  per  transom  motum  definiunt,  obliti  scilicet  transitum  ipsum  sine  motu  intelligi  non  posse,  . 
et  per  motum  defiairi  opportere  :  Verissimum  adeo  est  definitiones,  sicut  nonnuUis  rebus  lucem,  ita  vicissim  aliis 
teoebras  afferre.    Et  prefecto,  quascumqiie  res  sensu  percigimus  eaa  dariores  ant  notiores  ^efiniendo  efficere  vix 
fuisquam  potaerit.   Cujus  rei  vaoa  spe  allecti  res  fiuules  difficillimas  reddidcrunt  philo80jdii,mentesqae.siiaa 
aifficaltatUms,  quae  ut  plurimnm  ipsi  pepeiisttnt,  implicavere."   Id,  ibid.' 
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originally  componcd:  but  matter  can  ceither  bemadded 
nor  taken  away  without  motion  from  place  to  place  } 
for  there  is  now  no  creation  de '  novoi  and  we  have  no 
reison  to  imagbe  that,  since  the  original  creittion,  a 
feingle  atom  has  been  ever  annihilated.  It  la  therefore 
past  dispute,  that  local  motion  is  the  only  motion  con- 
ceivaUe }  and  indeed,  as  far  as  we  are  capable  of  judg- 
ing from  what  we  know  of  body,  it  is  the  only  motion 
possible. 

This  has  given  rise  to  a  question  which  has  been 
debated  amon^  modem  pfailoBtqpbers,  though,  as  far 
~  as  we  know,  it  was  never  agitated  among  the  an- 
cients, viz.  "  Whether,  if  there  were  but  one  solid 
body  existing,  that 'body  could  possibly  be  moved." 
Bishop  Berkeley  seems  to  be  of  opinion  that  it  f:ould 
not because  no  motion  can  be  conceived  but  what 
has  a  direction  towards  some  place,  and  the  relatiim  of 
place  necessarily  supposes  the  existence  of  two  or  more 
bodies.  Were  all  bodies,  therefore,  annihilated  ex- 
cept one  globe,  it  would  be  impossible  (he  thinks}  to 
conceive  tnat  globe  in  motion  (4).  With  respect  to 
the  origin  of  our  ideaa  of  motion,  his  reasoning  appears 
unanswerable ;  hut  we  do  not  perceive  how  it  con- 
cludes against  the  possibility  of  motion  itself  as  exist- 
ing in  a  single  body.  It  has  been  already  shewn  in 
the  chapter  of  Simple  Appreketwion  and  Conecptiorij  that 
though  nothing  can  be  conceived  which  may  not  pos- 
sibly exist,  yet  many  things  may  be  possible  which  ws 
have  not  ikculties  or  means  to  conceive.  In  the  pre- 
sent instance,  were  this  solitary  globe  animated  as  our 
bodies  arc,,  were  it  endowed  with  all  our  senses  and 
mental-  powers,  it  certainly  would  not  acquire  any  idea 
of  motion  tlumgh  impelled  by  the  greatest  force.  The 
reason  is  obvious ;  it  would  have  no  objects  widi  which 
to  compare  its  place  and  situation  at  different  periods 
of  time  i  and  the  experience  of  a  ship  at  sea  in  calm 
weather,  affmds  snmcient  proof  that  motion  which  is 
eqnable  cannot  be  perceived  by  any  other  means  than 
by  such  a  comparison.  When  the  waves  swell  and 
the  ship  pitches,  it  is  indeed  impossible  that  those 
who  are  on  board  shoald  not  perceive  that  they  are 
actually  in  motion  j  but  even  this  perception  arises  from 
comparing  their  position  with  that  of  the  waves  rising 
and  falling  around  them:  whereas  in  the  regions  of  emp- 
ty space  the  animated  globe  could  compare  its  position 
vtitb  nothing ;  and  ^erefoae, ,  whether,  impelled  by. 
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equal  or  unequal  forces,  it  cotdd  never  acqnue  the  idta  Of 
of  motion.  It  may  perhaps  be  thought,  that  if  this  ^  Motiop.  ^ 
solitary  globe  were  a  setf-movin^  animal,  it  might  ac-  • 
quire  the  idea  of  motitm  by  i^ femng  its  existence  from 
the  energy  which  produced  it.  But  how,  we  would 
ask,  could  an  animal  in  such  circumstauces  be  self-mov- 
ing ?  Motion  is  the  eflfect  of  swne  cause ;  and  it  has 
been  already  shewn  (See  N"  117.  of  this  article),  that 
we  have  no  reason  to  suppose  that  any  bejog  can  bft 
the  rni^and  primary  cause  of  any  effect  which  that  be- 
ing can  neither  conceive  nor  will :  bnt  as  motion  can 
be  perceived  only  by  the  senses,  a  solitary  animal  could 
have  no  idea  of  motion  previous  to  its  own  exertions  j 
and  therefore  could  neither  conceive,  nor  will,  an  exer- 
tion to  produce  it.  Let  us,  however,  suppose,  that 
without  any  end  in  view  it  mi^it  spontaneoouly  exert . 
itself  in  such  a  manner  as  woiud  produce  sensible  mo- 
tion, were  it  surrounded  with  other  corporeal  objects ; 
still  we  may  venture  to  affirm,  that  so  long  as  it  should 
remain  in  absolute  solitude,  the  being  itself  would  ac- 
quire no  uica  of  motion.  It  would  indeed  be  consciouM 
of  the  mental  energy,  hut  it  conld  not  infer  the.  exist- 
ence of  motion  as  a  conseqnence  of  that  energy  \  for  the 
idea  of  motion  can  be  acqoired  only  by  sense,  and  by 
tKe  supposition  there  are  no  objects  from  whidi  tha 
senses  of  this  spherical  animal  coatd  receive  those  in^. 
pressioos,  without  which  there  can  be  no  perception^ 
and  of  course  no  ideas.  191 

Let  us  now  suppose,  that,  while  this  animated  glebeAnancral 
is  under  the  influence  either  of  external  impulse  or  its $^** 
own  spontaneous  energy,  other  bodies  are  suddenly 
brought  into  existence:  would  it  then  acquire  the  idea 
of  motion  ?  It  certainly  would,  from  perceiving  its 
own  change  of  place  with  respect  to  those  bodies; 
and  thongh  at  fint  it  would  not  perhaps  be  able  to- 
determine  whether  itself  or  the  bodies  around  it  w«n» 
moving,  yet  a  little  experience  wnidd  deode  tlua  qoe- 
tion  likewise,  and  oonvinoe  it  Uiat  the  motioa  mw 
the  efiect  cither  of  its  own  mental  energy^  or  tlu^  ex* 
temal  impube  which  it  had  felt  before  the  other  bo- 
dies were  presented  to  its  view.  But  it  is  obvious, 
that  the  creation  of  new  bodies  at  a  distance,  can 
make  no  real  alteration  in  the  state  of  a  body  which 
had  existed  before  them  \  and  therefore,  as  this  ani- 
mated glohe  wonld  .now  perceive  itself  to  be  moving, 
we  may,  infer  with  the -utmost  certainty  that  it, 


(4)  Having  proved  that/r/ocr,  in  the  proper  sense  <t^  the  word,  is  merely  relative,  and  affinned.th^  all  mo- 
tion  is  relative  Likewise,  the  bishop  jpoceeds  thus :  **  Veruntaomi  nt  hoc  clarius  afpareat,  mnimadvertendum 
est,  motum.  nullum  intelligi  posse  sine  detenuinatiMie  aliqpa  sen  dizectione,  qnscqnidem  intellist  ncqnit,.nisL 
Itfxter  c<nrpns  motum,  nostmm  etiam  corpus,  aut  aliud  aliqnid,  sioml  intelligatur  existere.  Nam  sursum, 
ileorsum,  sinistroranm,  dextronom,  omnesqne  pUgse  et  regiones  in  relatione  atiqua  fundantur,  et  neceasario  cor- 
pus It  motn  diveranm  connotant  et  supponuat.  Adeo  nt,  si,  reliquis  corporibus  in  nifailum  redactis,  glo'bux, 
exempli  gratia,  unicus  existere  supponatorj  in  illo  nnllos  motos  cpncipi  possit :  usque  adeo  necessc  est,  ui 
detnr  aliud  corpus,  CK^us  situ  motus  determinare  intelligatur.  Hujusscnteotise  Veritas  cUrissima  elucehit,  uio-. 
do  corpornm  omnium  tarn  nostri  quam  aliorum,  pivcter  globum  istma.  unicum,  annihilationem  recte  suppo-, 
Stierimus. 

*'  Concipiantur  porro  duo  globi,  et  pneterea  nihil  corpprenm,  existere.    Concipiantur  dcinde  vires,  quomo- 
ducuoqaa applicari :  quicquid  tandem  per  ap|dicationem  virium  intelligamus,  motus  circularis  duorum  globorum. 
circa  commune  centram  nequt  per  imaginationem  concipi.    Supponamus  deinde  ccelum  hxarum  creari :  subito. 
ex  coDcepto  appulsu  g-Ioboram  ad  diversas  coeli  iatins  partes  motus  conciinetur.    Scilicet  com  motos  natura  sua. 
sit  reiativiM,  coneipi  aoa  potnit  priusquam  dar^tur  corpoia  correjata.    Qaeandmodnm  nec  vlla  reUtio.  aUa  sio^ 
tvn^attaeoaeifi  pftgat^*^  DcMfltu.,, 
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mevuig  befiwe ;  vaA  that  tbe  miotum  of  a  nngle'  body, 
thoogb  not  perceivabte  by  the  MWen,  might  possibly  be 
prodaced  in  empty  space. 

Having  thus  seen  that  a  si*^e  body  is  capable  of 
asotion  in  empty  space,  the  next  question  that  occurs 
on  this  si^ject  is.  Whether  it  would  be  possible  to 
.     move  a  body  in  space  that  is  absolutely  full  P  Such 
latdy Adl?  tenos  tn  which  this  question  is  usually  put; 

md  by  being  thus  expressed,  it  has  given  rise  to  the 
di^te  amtng  natural  j^iilosophers  about  tbe  existence 
•f  a  vactnmt.  Ferbaps  the  dispute  might  have  heen 
•  ftvnded  had  tbe  qneetion  been  more  nccunttely  stated. 
For  instance,  had  it  been  adEed,  vhetJier  motion  would 
be  possible,  could  matter  be  sn^msed  ahwdutdy  in- 
'  'finite  wtthoat  any  the  least  intmtioe  or  vacnity  among 
'  its  solid  perts  ?  We  apprehend  that  every  reflecting 
'  nan  would  have  answraed  in  Uie  negative.  At  any 
■  rate,  the  question  ought  to  be  thus  stated  in  meta- 
physics ;  because  we  nave  seen  that  space,  though  a 
positive  term,  denotes  nothing  really  existing.  Now  it 
being  of  the  very  essence  of  every  solid  substance  to  ex- 
clude from  tbe  place  which  it  occupies  every  other  solid 
substance,  it  follows  undeniably,  that  not  one  particle 
of  an  infinite  soHd  could  be  moved  from  its  place 
wiUiout  the  previous  annihilation  of  another  particle 
of  iqual  extent ;  but  that  aimihilatiMi  would  destroy 
the  iofinity.  Were  matter  extended  to  any  degree 
UtM  than  infinity,  the  motion  of  its  parts  would  un- 
doubtedly be  poBwble,  because  a  sufficient  fince  conld 
se^tfate  those  parts  and  introduce  amon^  them  va- 
cuities of  any  extent  i  but  without  vacuities  capable 
of  containbg  the  body  to  be  moved,  it  is  obvious 
that  no  force  whatever  conld  prodo(%  modon.  This 
being  tiie  case,  it  follows,  that  however  far  we  sup- 
pose tbe  material  universe  extended,  there  must  be 
vacuities  in  it  sufficient  to  permit  tbe  motion  of  the 
planets  and  all  tbe  other  heavenly  bodies,  which  we 
j^ainly  poceiTC  to  revolve  round  a  centre ;  and  if  so, 
die  next  qnestian  to  be  determined  k,  V/hut  can  m 
raeae  operate  upon  such  immense  bodies,  so  as  to  pro- 
duce a  regular  ud  continued  motion  f 

That  m\  bodies  are  equally  capable  of  motion  or 
has  by  natural  philosoimts  bfeca  as  completely 
^CeKnt  to  proved  as  any  thing  can  be  proved  fay  efas^vation 
'"^  and  experimce.    It  is  indeed  a  fact  obvious  to 
tbe  moat  superficial  observer  ^  for  it  either  of  these 
States  were  essential  to  matter,  the  other  would  be 
absolutely  impossible.    If  rest  were  essential,  nothing 
could  be  moved  *,  if  motion  were  essential,  nothing 
could  be  at  rest,  but  every  tbe  minutest  atom  would 
have  a  motion  of  its  own,  which  is  contrary  to  uni- 
versal experience.   With  respect  to  motiim  and  jest, 
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matto-  is  wholly  passive.  Mb  fliail  em  perceived  a  of 
body  inanimated  begin  to  move.  Or  when  in  motion  Motion, 
stop  without  resiittanee.  A  billiard  ball  laid  at  rest  » 
on  tbe  smoothest  surface,  would  continue  at  rest  to 
the  end  of  time,  unless  moved  by  some  force  extrinsic 
to  itself.  If  such  a  ball  were  struck  by  another  ball, 
it  would  indeed  be  moved  with  a  velocity  pn^rtioned 
to  the  impetus  with  which  it  was  struck;  but  the  impell- 
ing ball  would  lose  as  much  of  its  own  motion  as  was 
communicated  to  that  upon  which  the  impulse  was 
made.  It  is  evident,  therefore,  that  in  this  instance 
there  is  no  htginmi^  of  motion,  but  only  tbe  communi* 
cation  of  motion  from  one  body  to  another ;  and  we 
may  still  ask.  Where  had  the  motion  its  origin  ?  If  tbo 
impelling  ball  was  thrown  from  the  hand  of  a  nwn,  or 
struck  with  a  racket,  it  is  plain  that  by  a  volitien  of 
the  man^s  mind  tbe  motion  was  first  g^ven  to  his  own 
arm,  whence  it  proceeded  through  the  racket  from 
one  ball  to  another ;  so  that  the  ball,  racket,  and  arm, 
were  mere  instruments,  and  the  mind  of  tbe  man  the 
only  i^ent  or  first  mover.  That  motion  can  be  6egiin 
by  any  bein^  wbich  is  not  possessed  of  Kfe,  conscious- 
ness, and  will,  w  what  is  analogous  to  these,  is  to  ns 
altogedier  incotteeivable.  Mere  matter  or  inanimated 
body  can  operate  upon  body  only  by  impulse  :  hot 
in^Use,  though  from  the  pover^  of  language  we 
are  sometimes  obliged  to  ulk  of  its  agency,  is  itself 
merely  an  eSiect }  lor  it  is  nethii^  mive  than  tbe  con- 
tact of  two  bodies,  of  whidi  «w  at  least  is  in  motimi. 
An  infinite  series  of  eflfects  iritboot  a  cause  is  the 
grossest  absurdity  ;  and  therefore  motion  cannot  have 
been  communicated  from  eternity  by  the  impulse  of 
body  upon  body,  but  must  have  been  originally  pro- 
duced by  a  being  who  acts  in  a  manner  analogous  to 
tbe  enervies  of  the  human  will. 

But  •though  motion  could  not  have  heen  begun  Motira 
but  by  tbe  energy  of  mind,  it  is  generally  believed pn^w^ 
that  it  might  be  continued  by  tbe  mere  passivity  of''' 
body ;  and  it  is  a  law  of  the  Newtmian  philosophy,  )^{^]|^ 
that  a  body  projected  in  empty  spatx  would  continue  ctni^ 
to  move  in  a  straight  line  for  ever.   The  only  reason  Use- 
which  can  be  assigned  for  this  law  is,  that  since  body 
continues  to  move  at  all  after  Uw  impetus  of  ejec- 
tion has  ceased,  it  conld  not  of  itself  cease  to  move 
without  becoming  active ;  because  as  much  force  is 
required  to  stop  a  body  in  motion  as  to  communicate 
motion  to  the  same  body  at  rest.     Many  objections 
have  been  made  to  this  argument,  and  to  the  law  of 
which  it  is  the  foundation  j  but  as  we  do  not  perceive 
their  strength,  we  shall  not  fill  our  page  with  a  formal 
examination  (rf  them  (r).   If  a  sin^e  body  could  ex- 
ist uid  have  motkn  connnnnicated  to  it  m  vaetio  by  the 

force 


*(r)  By  much  tbe  strongest  and  best  urged  of  these  objections  which  we  have  seen,  is  made  by  Dr  Horsley,  a 
man  equally  learned  in  mathematics  and  in  ancient  and  modem  j^iloso^y.  **  I  beKere  whh  the  author  of  An- 
cient Metaj^ysics  (says  he),  that  some  active  principle  is  neeessaiy  for  the  conttnnaBce  as  weU  as  for  the  beginning 
of  motion.  I  know  that  many  Newtraians  will  not  allow  this  :  I  believe  tbey  are  misled,  as  I  n^rself  have  for- 
merly been  misled,  by  the  expression  a  state  of  Mofwif.  Motion  is  a  diange ;  a  continuance  of  motion  is  a  fisrtber 
change  ;  a  farther  change  is  a  repeated  effect ;  a  repeated  efiect  requires  a  repeating  cause.  State  im|rfies  the 
contrary  of  change  ;  and  motion  being  change,  a  rkite  ^  motion  is  a  contradictioB  in  terms.^^  See  Anetettt  Meta- 
p^SKS,  vol.  ii. 

'  if  our  readers  think  this  reasoning  conclunve,  they  may  be  in  ^  right }  and  in  that  case  they  will  see  the 
necessity  of  admitting,  even  for  the  con^nance  of  rectilineal  motioni  ms  fkutw  Mrivftf,  or  aoqpduDg  equivalent' 
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or     fona  of  projectioo,  we  are  penmded,  that  from  the 
Maiioa.  very  panivity  of  matter,  that  motion  wonid  aever  have 
'  an  end ;  but  it  is  obrions  that  it  could  be  moved  only 

in  a  straight  line,  for  an  impolse  can  be  gWen  in  no 
J  other  direction. 
Tbe  New-  '^^^  heavenly  bodies,  however,  are  not  moved  in 
Ionian  doc-  straight  Itnes,  but  in  curves  round  a  centre }  and  tbere- 
trine  re-  fore  their  motion-  cannot  have  been  orinnally  com- 
merely  by  an  im|ires8ed  force  of  projection, 
tlic  motion  "^bis  is  admitted  by  all  phitosophera  \  and  therefore 
of  the  bea-  the  Newtonians  suppose  that  the  planets  are  moved 
vcnly  bo-  in  elliptical  orbits  by  the  joint  agency  of  two  forcet 
acting  in  diffierent  airectiono.  One  of  these  forces 
makes  the  planet  tend  directly  to  the  centre  aboot 
which  it  revolves :  the  other  impels  it  to  fly  off  in  a 
tangent  to  the  enrve  described.  The  former  they  call 
gravi^^hn,  which  some  of  Uiem  have  affirmed  to  be  a 
property  inherent  in  all  matter ;  and  the  latter,,  which 
isaprojeetiie  force,  they  consider  as  impressed  a&«xfni. 
By  the  joint  agency  of  snch  forces,  duly  proportioned 
to  each  other,  Sir  Isaac  Newton  has  demonstrated,  that 
the  planets  most  necessarily  describe  such  orbits  as  by 
observation  and  experience  they  are  found  aetnidly  to 
describe.  But  the  question  with  the  metaphysiciau  is, 
Whether  snch  forces  be  real  f 

With  respect  to  projection,  there  is  no  difficulty ; 
traction  m-  fcot  that  bodies  nbonld  mutually  act  upon  each  other  at 
f°^°*  ^  a  distance,  and  through  an  immense  vacuum,  seems  at 
bodies  ia-  'ig^  altogether  impossible.  If  the  |danets  are 
poidUe.  moved  by  the  fivces  of  {gravitation  and  projection, 
they  must  necessarily  move  m  tortfo  ;  for  the  continual 
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RStstame  1^  even  the  rarest  medinra  would  in  time  CW 
overcome  the  fofce  of  the  greatest  impetus  :  hnt  if  they  Motion, 
move  m  lunio,  how  can  they  be  attracted  by  the  sun '  •  - 
or  by  one  another?  It  is  a  self-evident  truth,  diat  no- 
thing can  act  hot  where  it  is  present,  either  immediate- 
ly or  mediately ;  because  every  thing  which  operates 
upon  another,  must  perform  that  operation  either  by  its 
own  immediate  agency  or  by  means  of  some  instroment. 
The  son  and  planets  are  not  in  contact ;  nor,  if  the  mo- 
tion of  these  bodies  be  in  vcrrtw,  can  any  thing  material 
pass  as  an  instramenC  from  the  one  to  the  other.  We 
know  indeed  by  experience,  that  every  particle  of  un- 
organized matter  within  onr  reach  has  a  tendency  to 
move  towards  the  centre  of  the  earth  j  and  we  are 
intaitively  certaiD,  that  sndi  a  tendency  must  have  some  ' 
cause ;  but  when  we  infer  that  cause  to  be  a  power  oC 
attraction  inherent  in  all  matter,  which  mutually  acts 
npon  bodies  at  a  distance,  drawing  them  towards  each 
other,  we  talk  a  language  which  is  perfectly  unintelli- 
gible (s).  Nay  more,  we  may  venture  to  affirm  that 
such  an  inference  is  contrary  to  fact.  The  particles  of 
every  elastic  fluid  fly  Jrom  each  other  *,  the  flame  of  a 
fire  darts  upwards  with  a  velocity  for  which  the  weight 
of  the  circumambient  air  cannot  account  j  and  the  mo- 
tion of  the  particles  of  a  ^ant  when  growing  is  so  far 
from  tending  toward  the  centre  of  the  earth,  that  when 
a  flowerpot  is  inverted,  every  vegetable  ih  as  soon  as 
it  is  arrived  at  a  si^Bcieot  length,  bends  itself  over  the 
side  of  the  pot,  and  grows  with  its  top  in  the  natural 
position.  ,^ 
Sensible  of  the  force  of  dieae  arguments  againsir  the  He  hea. 

possibility  ^ 


diet  cannot 

■  ■   ■     I.  II  .■  ■  ■    I.        ..  .  ,1  ..  .  ■  ■   be  noved 

bj  two  fcr- 

to  it,  without  which  wc  bavR  endeavoured  to  prove,  that  the  heavenly  bodies  oonU  not  -revolve  round  their  re-  ^c*  laprw. 
spective  centres  !□  elliptical  curves.  *  J*^****" 

(s)  A  different  opinion  on  this  point  is  held  by  Professor  Stewart  I'n  hU  £lefntnts  of  tie  PhihtcpAy  of  the  Hti.  '  ' 
man  Mind;  a  work  of  which  the  merit  is  such  as  to  make  it  painful  to  us  to  differ  in  any  important  opinion 
from  the  ingenious  author.  We  shall,  however,  claim  the  same  liberty- of  dissenting  oecasiooally  from  him  that  . 
he  has  claimed  of  dissenting  from  Newton,  Iiocke,  Clarke,  and  Cudworth,  from  whom  he  diflers,widely  in  think- 
ing it  as  easy,  to  conceive  how  bodies  can  act  upon  ea^  other  at  a  distance,  as  how  we  ho^  can  connnraicatn 
motion  to  another  by  impulse.  **  I  allow  (says  he,  p.  79.)  that  it  is  impossible  to  conceive  in  what  msduwr  ona 
body  acts  upon  anoUier  at  a  distance  through  a  vacuum  ;  but  I  cannot  admit  that  it  removea  the  difficulty,  to 
suppose  that  the  two  bodies  are  in  actual  contact.  That  one  body  may  be  the  efficient  cause  of  the  motion'  of 
another  body  placed  at  a  distance  from  it,  I  do  by  no  means  assert }  but  only-that  we  have  as  good  reassn  to  be- 
Iwve<that  this  may  be  possible,  as  to  believe  that  any  one  natural  event  is  the  efficient  cwise  of  another." 

If  by  efitcient  cause  be  here  meant  the  Jirst  aod  original  cause  of  motion,  we  have  the  honour  to  agree  with 
the  learned  professor ;  for  we  are  persuaded,  that  body  inanimated  is  not,  in  this  sense  of  the  word,  the  cause 
of  motion  either  at  hand  or  at  a  distance :  but  if  be  mean  (and  we  think  he  must,  because  such  was  the 
meaning  of  Newton,  from  whom  he  professes  to  differ),  that  we  can  as  easily  conceive  one  body  to  be  the  in^ 
strumental  cause  of  the  motion  of  another  from  which  it  is-distant,  as  we  can  conceive  it  to  communicate  mo* 
tion  by  impulse,  we  cannot  help  thinking  him  greatly  mistaken.  We  will  not  indeed  affirm,  with  the  writer 
whom  he  quotes,  **  that  althoogh  the  experiment  had  never  been  made,  the  communication  of  motion  hy, 
impulse  m^t  have  been  predicted  by  reasoning  4  priori;'*''  because  we  are  not  certain,  that  without  somu 
such  experiment  we  should  ever  have  acquired  adequate  mrtions  of  the  solidity  of  matter:  Bm  if  all  ooiporcal 
substances  he  allowed  to  be  solid  and  possessed  of  that  ne^tive  power  to  winch  {duloswhers  hav«  given  tho 
name  of  via  tnertiet^  we  think  it  may  be  easily  proved  i  ^nert,  th*t  a  sufficient  imnulse  «  one  hard  body,  apmi 
another  muwt  communicate  ratOion  to  that  other;  for  wbni  the  vu  inertia^  by  which  akme  the  one  hod^  is  kept 
in  its  place,  is  less  than  the  vis  impetus  with  which  the  other  rushes  to  take  possession  of  that  place,  it  is  evi- 
dent that  the  former  body  must  give  way  to  the  latter,  which  it  can  do  only  by  motion,  otherwise  the  two  - 
bodies  would  occupy  one  and  the  same  place,  which  is  inconsistent  with  their  solidity.-  But  that  a  snbstance 
possessed  of  a  cttf  inertue  should  make  another  snbstance  possessed  of  tfar  same  oentive  power  quit  a  place  to 
which  itself  has  no  Cnidrmy,  is  to  us  not  only  VKencmable,  hnt  aupwcntlf  iaqiossiue,  as  io^ying  a  diifecC  cor*  .- 
tradiction.. 
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or      possiblUtjF  of  an  ftttractlre  power  in  matter  ^bick  ope- 
-  Motion.  rates  at  a  distance,  oUier  pbUosophera  have  supposed 
»       that  the  heavenly  bodies  are  moved  ui  elliptical  oriiita 
1>v  means  of  tvo  forces  origlnallr  impressed  upon  eadi 
.  planet,  impelling  it  in  different  airecLions  at  the  same 
ilme.    Bin  if  the  tendency  of  the  planets  tovards  the 
.centre  of  the  sun  Be  of  the  same  kind  with  that  of 
'  heavy  bodies  towards  the  centre  of  the  earth  (and  if 
-  there  be  snch  a  tendency  at  all,  we  have  jm  reason  to 
suppose  it  different),  it  cannot  possibly  be  the  effect  cS 
impulse.  A  body  impelled  or  projected  in  vacuo  would 
continue  to  be  moved  with  an  equable  velocity,  nei- 
ther accelerated  nor  retarded  as  it  approached  the  object 
towards  which  it  was  directed  j  but  the  velocity  of  a 
body  tending  towards  the  centre  of  the  earth  is  conti- 
nually accelerated:  and  as  we  cannot  doubt  but  tliat 
'the  same  thing  take?  place  in  the  motion  of  a  body  tend- 
ing towards  the  centre  of  the  sun,  that  motion  cannot 
be  the  effect  of  impulse  or  projection. 
'af»-by  tlie      Some  of  the  Newtonians  therefore  have  supposed, 
'  agency  (tf  "  ^at  all  kinds  of -attraction  consist  in  fine  imper- 
^Sm^^  ceptible  puticles  or  invisible  effluvia,  which  proceed 
from  every  point  in  the  surftee  -of  the  attracting  hod^, 
in  alt  right-lined  directions  every  way  j  which  tn  their 
lirogresH  lighting  on  other  bodies,  urge  and  solicit  them 
towards  the  superior  attracting  body }  and  therefore 
(say  they)  the  force  or  intensity  of  the  attracting 
power  in  general  must  always  decrease  as  the  squares 
of  the  distances  increase."  The  inference  is  fairly  drawn 
from  the  fact,  provided  the  fact  itself  were  real  or  pos- 
sible :  but  it  is  obvious,  that  if  £ne  imperceptible  par- 
ticles or  invisible  effluvia  were  thus  issued  from  every 
*  point  in  the  surface  of  the  sun,  the  earth  and  other 

]^anet3  could  not  move  in  vacuo;  and  therefore  the 
projectile  motion  would  in  time  be  stopped  by  the  resist- 
ance of  this  powerflil  medium.  Besides,  is  it  not  alto- 
^tber  inconceivable,  nay  impossible,  that  particles  isiu- 
in^from  the  sun  flfaoold  draw  the  planets  loteards  that 
centre  f  would  they  not  rather  of  necessity  drive  tliem^ 
to  8  greater  distance  ?  To  say,  that  after  they  have 
reached  the  planets,  they  change  their  motion  and  re* 
turn  to  the  place  whence  they  set  out,  is  to  endue  them 
with  the  powers  of  intelligence  and  will,  and  to  trans- 
form them  from  passive  matter  to  active  mind. 

These  difficulties  in  the  theories  of  attraction  ^nd 
impulse  have  set  philosophers  upon  fabricating  number- 
less hypotheses :  and  Sir  Isaac  Newton  himself,  who 
never  considered  gravitation  as  any  thing  more  than  an 
effect,  conjectured  that  there  might  be  a  very  subtile 
fluid  or  ether  pervading  all  bodies,  and  producing  not 
only  the  motion  of  the  planets,  and  the  fall  of  heavy 
iMmes  to  the  earth,  bat  even  the  mechanical  part  of 
inascnlar  motion  and  sciUEtion.  Others  (t)  again  have 
supposed  fire,  or  li^t,  or  the  electric  fluid,  to  be  the 
tmiversal  agent ;  and  some  few  (u)  have  acknowledged, 
that  nothing  is  sufficient  to  pfoouce  the  phenomena  hut 
the  immediate  agency  of  mind. 
'  With  respect  to  the  interposition  of  an^  material 

fluid,  whether  ether,  fire,  light,  or  electricity,  it  is 
sufficient  to  say  that  it  does  not  remove  any  one  dif- 
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ficulty  which  encombers  the  theory  of  innate  attrac- 
tion. All  the.se  fluids  are  elastic  *,  and  of  course  the 
particles  of  which  they  are  composed  are  distant  from ' 
each  other.  Wlmtever  motion,  therefore,  we  may 
supppse  to  be  given  to  one  particle  or  set  of  particles, 
the  question  still  recurs,  How  is  it  communicirted  from 
them  to  others  ?  If  one  body  can  act  upon  another  at 
the  distance  tii  the  ten-thousandth  part  of  an  inch,  we 
'«an  perceive  nothing  to  hinder  its  action  from  extei^- 
ing  to  the  distance  of  ten  thousand  millioiu  of  miles. 
In  the  one  case  as  well  as  the  other,  the  body  is  acting 
where  it  is  not  present ;  and  if  that  be  admitted  to  he 
possible,  aH  our  notions  of  action  are  subverted,  and  it 
is  vain  to  reason  about  the  cause  of  any  phenomenon  in 
nature. 

This  theory  of  the  intermediate  agency  of  a  subtile  The 
fluid  differs  not  essentially  from  the  vortices  of  Des  ^ . 
Cartes  ;  which  aj^ared  so  very  absurd  to  Cudworth,  ,tafe  fSf 
that  wkh  a  Ixridiiess  becoming  a  man  of  the  first  ^eniwi^wt^. 
and  learning,  be  rejected  it,  and  adopted  the  plaitac  u- 
ture  of  Plato,  Aristotle,  and  other  Greek  philosophers* 
That  incomparable  scholar  observes,  tiuU  matter,  be- 
ing purely  passive,  the  motion  of  the  heavenly  bodies, 
the  growth  of  vegetables,  and  even  the  fimuation  of 
aninul  bodies,  most  be  the  cl&ct  eUher  of  the  immediate 
agency  of  God,  or  the  agency  of  a  plastic  nature  used 
as  an  instrument  by  Divine  Wisdom.  That  they  are 
not  the  effect  of  GodN  immediate  uency,  he  tliinks 
obvious  from  several  circomstances.  In  the  first  place, 
They  are  performed  slowly  and  by  degrees,  which  is 
not  suitable  to  our  notions  of  the  agency  <^  almighty 
Power.  Secondly,  Many  blunders  are  committed  in 
the  operations  of  nature,  such  as  the  formation  of 
monsters,  &c.  which  could  never  be  were  things  fiirm- 
cd  by  the  immediate  band  of  God.  He  is  therefore 
of  opinion,  tliat  af\cr  the  creation  of  matter,  God  ■ 
employed  an  inferior  agent  to  give  it  motion  and  form, 
and  to  carry  on  all  those  operatioiw  whidi  luve  been 
continued  in  it  stoee  the  beginning  of  the  worid.  This 
agent  he  calls  plastic  nature i  and  considers  it  as  abeing 
incorporeal,  which  penetrates  the  most  solid  substance, 
and,  in  a  manner  which  he  pretends  not  to  explain 
otherwise  than  by  analogy,  actuates  the  universe.  He 
does  not  look  upon  it  as  a  being  endued  with  percep- 
tion, consciousness,  or  intelligence  j  but  merely  as  an 
instrument  which  acts  under  Divine  Wisdom  according 
to  certain  laws.  -He  compares  it  to  art  emho£ed ; 
and  quoting  from  Aristotle,  says,  £<  imv  u  r«  %vXm  q 
taivirtyvm  »fuui$  m  ts  ^vru  imat.  If  the  art  of  the  ship- 
wright were  in  the  timber  itself  operaiiv^andeffixtttal 
lift  1'  "fotild  there  act  just  as  nature  doth*  He  calls  it  a 
certain  lower  life  than  the  animal,  wbicA  acts  regularly 
and  artificially  fot  ends  of  which  it  knows  nothing.  It 
may  be,  he  says,  either  a  lower  facvil^  1^  some  consd- 
ou:i  soul,  or  else  an  inferior  kind  of  life  or  soul  by  itself, 
but  depending  in  either  case  upon  a  higher  intellect. 
He  is  aware  with  what  difficulty  such  a  principle  will 
be  admitted  by  those  phitasophers  who  liave  divided  all 
being  into  such  as  is  extended  and  such  as  is  cogita- 
tive :  but  he  thinks  this  division  improper.    He  would 

divide 


*Xt)  'The  several  followers  of  Mr  Hutchinson, 
(u)  Cudworth,  Berkeley,  and  the  author  of  Ancient  Metaphyu^. 
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Of      divide  beings  Into  ttione  wdicli  are  solid  and  extended^ 
HoUiai.  and  those  which  have  life  or  internal  eaei-gV.  Tliose 
'  "'beings  vhicb  have  life  or  internal  energy  he  would 

Again  divide  into  such  as  act  with  consciousness,  and 
such  89  act  without  it :  the  latter  of  which  is  this 
plastic  life  of  nature.  To  prove  that  such  an  instru- 
ment is  possible,  or  that  a  being  may  be  capable  of 
operating  for  ends  of  which  it  knows  nothing,  he  in- 
stances oees  and  other  animals,  who  are  impelled  by 
instinct  to  do  many  things  necessary  to  their  own  pre- 
*8ervation,  without  having. the  least  notion  of  the  pur- 
'pose  for  which  the^  work.  (See  Instinct).  He  ob- 
serves, that  there  is  an  essential  diflerence  between  rea> 
SOD  and  instinct,  though  they  are  both  the  attribotei 
of  mind  or  incorporeal  substance  :  and  that  therefore, 
as  we  know  of  two  kinds  of  mind  differinf^  so  widely, 
there  is  nothing  to  hinder  us  from  inferring  a  third, 
with  powers  differing  as  much  from  instinct  as  instinct 
differs  from  reason.  Mankind  are  conscious  of  their 
own  openitions,  kmw  for. what  purpose  they  generally 
act,  and  can  by  the  power  of  rr flection  take  a  retrospec- 
tive view  -of  their  actions  and  thoughts,  making  as  it 
were  the. mind  its  own  object.  Brutes  are  conscious  of 
their -own  operations,  .but  they  are  ignorant  of  th,e  pur' 
poses  for  which  they  operate,  and  altogether  incapable  of 
reflecting  either  upon-their  past  conduct  or  past  thoughts. 
Between  their  intellectual  powers  and  those  of  man, 
there  is  a  much  greater  difference  than  there  is  be- 
tween them  and  a  plastic  nature,  which  acts  as  an  in- 
strument of  Divine  Wisdom  without  any  consciousness 
of  its  own  operations.  Aruitotle,  from  whom  princi- 
pally the  learned  author  takes  his  notion  of  this  plastic 
natare,  compares-  it,  with  respect  to  the  Divine  Wisdom 
which  directs  and  superintends  its  operations,  to  a  mere 
builder  or  mechanic  working  under  an  architect,  for 
a  purpose  of  which  the  mechanic  himself  knows  no- 
thing. The  words  of  the  Stagyrite  are :  Tavc  m^i- 
ru?*ne(  irt^t  uuttn  Ti(Mi\i^nf  kmi  futXXn  uhmi  nft^tfUf 
Ttn  jau^txftny  Mi  V9^m\f^vt  tit  rmf  mHimf  rvr  irituftttm 
irttrti  M  y  irnf  »m  rut  te^vx*"  ftt^t  'vx  uOIm 

ii  WMU,  ii«r  tuuu  T»  wv^'  Ttt  fur  »vf  m^vj^u  rm  wttur 

i-  Meta-     rtvitn  hutrtr  vavf  it  x**t*^X'*f  ^'       f  •  Recount 
phya.  Ub,  L  the  architects  in  every  thing  more  honourable  dian  the 
mere  workmen,  because,  they  nndcrstand  the  reason  of 
the  things  done  i  whereas  the  other,  as  some  inanimate 
things,  only  woric,  not  knowing  what  they  do,  just  as 
the  fire  hnmfl :  (he  difference  between  them  being  only 
this,  that  inanimate  diings  act  by  a  certain  natare  in 
them,  but  the  workman  by  habit." 
■bewnhi     .        farther  to  prove  that  a  being  may  be  mdoir- 
be  pouible*  cd  with  some  vital  energy  of  a  subordinate  kind,  and 
yet  be  destitute  of  consciousness  and  perception,  the 
learned  author  observes,  that  there  is  no  reason  to 
think  that  the  sonts  of  men  in  sound  sleep,  lethargies, 
or  apoplexies,  are  conscious  of  any  thing ;  and  stiU  Tem, 
if  possible,  to  suppose  that  the  souls  of  embryos  in  the 
womb  are  from-  the  very  first  mmnent  of  their  arrival 
there  intelligent  and  conscious  beipgs :  neither  can  ve 
Vol.  XHL  Part  II.  t 
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say,  how  we  come  to  be       diffurtnily  sffL-ctcd  in  our  of 
souU  by  the  different  motions  made  upon  oar  bodies^  Motion, 
nor  are  we  conrfcious  always  of  tliose  coergies  by '  <i 
which  wc  impress  fantastic  ideaij  on  the  imagination. 
But  if  it  be  possible  for  the  souls  of  men  to  be  for  one 
instant  void  of  consciousness  and  intelligence,  it  fol- 
lows, that  consciousness  is  not  absolutely  necessar}'  to 
those  energies  and  motions  by  which  life  is  preserved. 
To  this  it  may  be  added,  upon  the  best  aothority  t,  *  ^.J^S^T*' 
"  that  where  animal  or  vegetable  life  is  *^ncerned,^^^^^ 
there  is  in  evury  case  a  different  relation  between  the  urary  £b~ 
cause  and  effect,  and  seemingly  depending  upon  tfaeiayi; 
concurrence  or  influence  of  some  farther  prina^le  of 
change  m  the  subject,  than  v^t  subsists  in  inaumate 
matter,  or  in  the  causes  and  effects  that  are  the  objects 
of  mechanical  and  chemical  phitosopliy.^*    Npw  to  tbts 
principle  of  vegetable  life,  without  which,  in  a  seed  or 
in  a  planflkvegetation  will  neither  begin  nor  continue, 
though  lignt,  heat,  air,  earth,  and  Water,  should  concur 
in  the  utmost  perfection,  Cudworth  expressly  compares 
his  plastic  nature  in  the  universe.  It  is  so  far  ^sa^s  he) 
from  being  the  first  or  biKhcst  life,  that  it  is  indeed 
the  last  and  lowesit  of  all  ilvei^,  being  really  the  same 
thing  with  the  vegetative. 

These  arguments.  If  the  phenomena  of  elective  at-Ar^umenu 
tractions  in  chemistry  be  added  to  them,  demonstrate, foriuinkh: 
We  think,  the  possibility  of  such  a  principle:  and  tn^^ 
time  who  are  inclined  to  affirm  that  no  such  thlnj; 
can  exist,  because,  aocmrding  to  the  description  of  it 
given  by  Cudworth  and  the  ancients,  it  is  neither 
body  no.r  spirit  in  the  proper  sense  of  the  words  j  we 
beg  leave  to  ask,  in  the  words  of  Locke,  "  who  toU 
tbcm  that  there  is  and  can  be  nothing  but  solid  be- 
ings which  cannot  think,  and  thinking  beings  that 
are  not  extended  which  is  all  that  they  mean  by  the 
terms  body  and  spirit.**  All  the  Greek  philosophers 
who  were  not  materialists,  and  even  the  inspired  wri- 
ters of  -the  -Old  and  New  TestMnents,  -constantly  di- 
stinguish between  the  spirit  and  the  soul  of  a  man,  call- 
ing the  former  sometimes  ptvt,  and  sometimes  wnvfta, 
and  ibe  latter  -^vx^ ;  and  St  Paul,  who  before  he  was 
a  Christian,  was  learned  in  philosophy,  describes  thd 
constitoent  parts  of  man  as  three,  wnv/m^  4^^*  ^"f** 
spirit^  soui,  and  body.  This  distinction,  setting  aside 
the  outAort'ty  with  which  it  comes  to  u>,  seems  to  be 
well  founded  *,  for  there  are  many  (iterations  carried 
on  in  the  human  body  without  any  cooscions  ex»- 
tion  of  ours,  and  whidi  yet  cannot  be  acconntcd  for 
by  the  laws  of  mechanism.  Of  these,  Cudworth  in- 
stances the  motion  of  the  diaphragm  and  other 
muBclefl  which  cause  resiuration,  and  ue  systole  and 
diastole  of  the  heart  ^  neitfaer  of  which,  he  thinks,  can 
be  (he  effect  of  mere  mechanism.  But,  as  we  are  not 
conscious  of  any  energy  of  soul  from  which  they  pro- 
ceed, even  while  we  are  awake,  and  still -less,  if' pos- 
sible, while  we  are  asleep  }  he  attributes  them,  not  to 
the  intellect  or  rational  mind^  but  to  this  inferior  vital 
principle -called  ^'•jgt  (v)^  whidi,-  in  hi*  t^aion,  acts 
4  L  the  . 


(v)  The  existence  of  this  plastic  nature  was  warmly  debated  between  Monsieur  lie  Clere  and  MtM* 
mat  Bayle.  Mosheim,  who  was  inclined  himself  to  admit  sodi  a  principle,  gires  the  following  view  of  La 
Clerc*s  sentimenti  from  BibUotheque  Chnsie,  torn.  ii.  p<  1 **  Respiratio,-  ioqnit,  et  mot  us  cordis,  actkmen 
iunt,  9 venun  nihil  ad  animam  pertioet.    Interim  mechamce  eas  fieri,  m^o  niodo  prohaMle  est.   Li  volnn- 
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tlie  same  part  in  llie  system  of  the  haman  hoSj  which 
the  plastic  nature  acta  in  the  system  of  the  wotW.— 
To  make  the  resemblance  more  striking,  be  observes, 
that  even  the  voluntary  motion  of  our  linibs,  though 
it  proceeds  ultimately  from  an  energy  of  will,  seems 
to  be  the  eft'ect  of  that  enei^  employmg  some  instru- 
ment which  pen'ades  the  sinews,  nerves,  and  muscles 
of  the  body }  and  if  the  human  spirit  or  wnvfut  em- 
ploy the  instromentality  of  a  plastic  nature  or  "^v^ 
in  moving  the  small  macbiae  of  the  bodT*  it  seems  to 
he  far  from  incredible  that  the  Divine  VVjsdom  should 
employ  the  instrumentality  of  a  plastic  nature  in  mov- 
ing the  ^reat  machine  of  the  universe. 

But  we  need  not  insist  fprtber  on  the  jmsibtlity  of 
such  a!n  ibstnunent.  AVhatevpr  majy  be  thought  of 
the  argumentv  of  Cudworth,  of  which  some  are,  to 
.  say  the  least  of  them,  'ptauslble,  {hough  othen  appear 
to  us  to  have  very  little  strength,  Dr  ^Vhrke  hfta 
proved,  with  a  force  of  reasoning  not  inferior  to  ma- 
thematical demonstration,  that  the  ttiotions  of  the 
,  heavenly  bodies  are  carried  on  by  the  agency  of  some- 
thing very  different  from  matter,  under  every  possible 
form.  **  For,  not  to  say  that,  seeing  matter  is  ut- 
terly inca[wble  of  obeying  any  laws  in  the  proper 
sense  of  the  word,  the  very  original  laws  of  motion 
themselves  caqnot  CQutinue  to  take  place,  but  by 
something  superior  to  matter,  continualty  exerting  on 
it  a  certain  force  or  power  according  to  such  certain 
and  determined  laws :  it  is  now  evident  heyoiid  que- 
stion, that  the  bodies  of  all  ptantf  and  mnmaia  could 
iiot  ^ssibly  have  been  formed  by  mere  matter  ac- 
cording to  any  general  laws  of  motion.  And  not 
only  BO,  hut  that  most  universal  principle  of  gravita- 
tion itself,  the  spring  of  almost  all  the  great  abd  regu- 
lar inanimate  motions  in  the  worid,  answering  not  at 
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alt  the  mrjacea  of  bodies,  by  which  alone  ther  can  act 
upon  one  anotlicr,  hut  entirely  to  their  solid  contents, 
cannot  possibly  be  the  result  of  any  motion  oHginally 
impressed  upon  matter.'^  For  though  it  is  true,  that 
the  most  solid  bodies  witli  which  we  are  acquainted 
are  all  very  porous ;  and  that,  therefore  a  subtile  ma- 
terial fluid  might  penetrate  the  bodies  of  the  planets, 
and  operate  upon  them  with  a  force  exerted  inter- 
nally J  still  it  is  self-evident,  (bat  the  greatest  quanti-- 
ties  of  such  a  fluid  could  not  enter  into  those  bodies 
which  are  least  porous,  and  where  the  greatest  force 
of  gravitation  resides  :  "  and,  therefore,  this  motion 
ftiust  of  necessity  be  caused  by  something  which  pene- 
trates the  veiT  io/iV  substance  of  i^l  bodies,  and  conti- 
nually puts  forth  in  them  a  force  or  {iower  entirely 
different  from  tliat  by  which  matter  acts  upon  mat- 
ter Which  is,  as  the  same  able  writer  observes,  an  «  j?v«fei 
evident  demonstration,  not  only  kS  the  worid^s  being o/"  AW.  < 
originally  made  by  a  supreme  intelligent  Cause  j  but 
moreover,  that  it  depends  every  moment  up<»i  some 
superior  Being,  for  the  preservation  of  its  frame;  and 
that  all  the  great  motions  in  it  are  caused  by  some 
immaterial  power  perpetuaUy  and  actvaUy  exerting  it- 
self every  moment  in  every  part  of  the  corporeal  uni- 
verse. This  iB«ser\'ing  and  governing  power,  whe- 
ther tt  be  the  itnmediate  power  and  action  of  the 
same  Supreme  Cause  that  created  the  world,  vc  the 
action  of  some  subordinate  instruments  appointed  by 
him  to  direct  and  preside  respectively  over  certain 
parts  thereof,  gives  us  equally  in  either  way  a  very 
iioble  idea  of  Providence.  We  know  with  certainty^ 
that  retd  and  original  power  can  belong  only  to  a  be- 
ing endowed  with  intelligence  and  will  j  and,  there- 
fore, if  the-existence  of  Ciidworth*s  (w)  plastic  natnre 
he  admitted,  (and  we  see  not  ^y  it  should  he 

caUed 


tariiB  coRunqtimiUius  nescinnt  animi  nostri,  quid  facto  opus  sit,  nt  membra  commoveantur:  imperant  illi  tan- 
tum>,  Est.vero  aliud  nescio  quid,  quod  fideliter,  si  modo  oigsna  recte  sint  afliecU,  manjata  ejus  exsequitur. 
Qnidni  .igitnr  suspicemur,  .esse  mituram  in  corpore  nostro  vtventem,  prsetcr  animain  nostram,  cujus  sit  animac 
prsEceptis  et  jussis.moreiq  gerere?  quamqoam  potentia  ejus  ita  ait  defituta,  ut  ebedire  neque'at  animo,  nisi  recte 
sese  hiabeaiit  orgi^a.  ]Elade^  forte  natura,  corporis  nostri  motibiia  impulsa,  animam  edocet,  ^uid  fiictuoi 
sit,  nt  ille  possit  prsecipere,  quse  ad  cotueryationem  corporis  necessaria  judicat.  Anima,  pergit,  sit  haec  vera 
esse  jWtes,  fvmili?  erit  donUnq,  sihimet  ipsi  servire  nescio,  nec  ulla  facultate  alia,  quam  imperahdi  et  jubendi 
instructo*  Hsec  vero  natura  fictrix  non  dissimitis  erit  mancipii  cui  nihil  eorum,  qute  domintis  meditatur, 
DOti)pi.  est,  quodque,  nihil  aliad  facit,  quam  ut  jussU  pareat,  et  dominum  de  ilHs  rebus  admoneat,  quse  ad 
i^alutem  .jpsius  pertinent.^'..  Mosbeim  ^wrecds,^— 'Si  quis  huic  loco  sic  occurrat.  Msec  ratione  tria  nngi  in 
liomine.  principia)  respondet  vir  doctus  :  "  NulHs  constarea  argumentis,  hints  tantam  hominem  partlhus 
cqnst^.  .  £oS|  qui  homipem  ex.  binis.  taotuin  jwrfibus  component,  nulla  ra.tione  cxplicare  posse  naturam 
fcpnjunotiiKii?  ^imi  .et,  cm^ris,  nisi  ipsum.  IHam  statiumt  cunctis  actionibos  faominum  intervenire  :  hoc  vero 
Divina  AjEajestate.prorsijLf  indi^^iim  esse^  lj|f;finiti,oiiem  ^ccnratam  mefias  hujus  nBtnrse  ^tulantlbus  sese  talem 
da^  nqn  posse  definitiooem  respondet  •  Hoc  unom  sese  scire :  esse  earn  naturam  intcridn  ageodi  virtute  in^truc- 
iJMn, 'que  ex.se  et,  apipuiip.et  corpus  afficere  queat;  naturam,  quae  doceat  animam  quid  rerum  geratur  in  cor- 
pore  j  mtMram  denique,  qu^.animi  ni%nd»tis,  ,q.uoriiiq  tamen  caussas ,  nesciat,  iidelitcr  obtempcret.^^  Reliqua, 
4\i9e  ilfu^t^candee  hujus  rei  caussa  <!!i^i^us  affirt,,  pnetereo.  Satis  copiosa  tat  in  illis,  qnse  ^roduxiinus,  m^i- 
tfUhfU  .mattiria, .  ,3/Mj%ffVf).  I^^ 

^,^ocb  a  pirinciple  actuatibs.the  universe,  if  it  be  divested  of  intelligence,  aiid  (wnsidered  as  a  mcond  or  uiferiitr 
•a use,  under  the  direction  of  the  Supreme,  is  acknowledged  by  a  vny  able  jndf^  to  be  a  rational  hypothesis }  ami 
^uch,  if  properly  pursued,  would  certainly  open  a  most  entertaining  scene  ot  natnral  philosophy^— See  Jones** 

.A^L^wer Essfw  on  i^irtt.    _    ^  ^ 

(w).  BesUe^  C^wor^,  we  tiave  mention^d^jfierk^^  of  Aiiae'nt  ^ctaphysics^'tA  holdhigal^ 

potion  to  enect  of  the  imioe^ia^e  agency  of  mind  or  Incorport^al^  substance.    The  opinion  of  thcla^tt^^ 

th^  jtDilosojm^ri^  is  not  es^ntiall]^  difierent  6wn  Cudword^V;  antl^  theixfo'rc  it  is  needless  to  quote  from  bin^  : 
Ber'kcley  was  Mttw  acqdainted  with  tlie  prim  as  well  as  an  abler  mstl^^' 
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Qf  called  in  (x)  question),  it  cbu  be  considered  only  as  ap  the  elliptical  motion  of  the  heavealy  bodies  into  a  corn- 
Motion,  instrument  emj^loyed  by  Divine  Wisdom,  as  a  cfais-  pound  of  two  simple  motions  in  right  lines,  produced 
^  V  ""'sel  or  a  saw  is  Mn|)l(^«d  by  the  wisdom  of  the  me-  bv  the  action  of  Uiese  different  forces  }  and  this  might 
103  chanic  also  be  useful  for  the  purposes  of  teadiing  and  deraon- 
Thii  uieory  l^  imagined,  th«t  this  ancient  theory  qf  stration,  just  as  we  find  it  necessary,  in  all  parts  of 
^^^11^  motion  is  in  any  degree  inconsistent  with  the  mathe-  science,  to  separate  what  in  nature  is  inseparable,  for 
the  una-    mstical  principles  of  Sir  Isaac  Newton*s  astronomy,  or  the  convenience  and  assistance  of  the  understanding. 

with  the  calculations  raised  from  those  principles.  The  planetary  motions,  however,  are  very  probably 

Having  founded  bis  astronomy  on  analogy  between  the  simple  and  uncompounded,  for  ho  experiments  can  be 

phenomena  of  projectile  and  planetary  motions,  he  as-  tried  in  those  distant  regions }  and  the  astronomy  of 

signed  the  same  or  similar  forces  existing  in  nature  as  Newton,  which  is  only  the  application  of  his  mathe- 

the  efficient  causes  of  both.    And  indeed,  both  in  matical  principles  to  their  mensuration  irom  their  ana- 

the  act  of  deriving  bis  principles  from  the  projectile  hgy  to  projectile  motions,  does  not  at  all  require  that 

phenomena,  and  ailer wards  for  the  purprae  of  apply  the  forces  of  gravition  and  projection  be  assigned  aa 

iDg  them  to  the  fUnetary,  it  was  necessary  to  analyze  their  xieal  existent  causes  (t).   It  is  sufficient  for  the 

■ 

matician,  than  either  of  these  pupils  of  the  ancients  ^  and  being  likewise  a  man  who  on  all  subjects  thought 
for  himself,  it  may  be  worth  while  to  lay  beftne  our  readers  a  short  abstract  of  his  reasoning  respecting  the 
'^ri^n  of  motion.  His  words  arc :  "  Totum  id  quod  novimus,'  cui  nomen  corpus  indidimus,  nihil  in  so  con- 
tii^  quod  motufl  principium  sen  causa  efficiens  esse  possit.  fTs,  gravitate  attractio,  tt  hujusmodi  voces,  utiles 
supt  ad  ratiocinia  et  computatimes  dc  motu  et  corporibus  motis  }  sed  non  ad  intelUgendam  simpliceni  ipsius  motua 
naturam,  vel  ad  qui^itates  totidem  distinctas  designandas.  Attractioncm  certe  quod  attinet,  patet  illara  ab  New- 
tono  adhiheri,  non  tanquam  qualitatem  veram  et  physicam,  scd  solummodo  ut  hypothesin  mathematicanu 
Quin  et  t«eibnltius,  nisum  elemcntarem  seu  solicitationem  ab  impctu  distinguens,  fatctur  ilia  entia  non  re  ipsa 
inveniri  in  rerum  natura,  sed  abstractione  faclenda  esse.  Similis  ratio  est  compositionis  et  rcsoliitlonis  virium 
quarurocunque  dlrcctarum  in  quascuuquc  obliquas,  per  diagonalem  et  latere  parallelo^rammi.  Hicc  niecbanices 
tit  computationt  inserviunt :  sed  aliud  est  computatiool  et  demons trationibus  majthematicis  inscrvire,  aliud  renini 
naturam  exhibcre,  Bevera  corpus  xque  perscverat  in  utrovis  statu,  vel  motus  vcl  quictis.  I^ta  vero  pcrseverantia 
11,00  magis  dlcenda  est  actio  corporis,  quam  eiistentia  ejusdcm  actio  diceretur.  Ca:teriira  resistentiam  quani  ex- 
perimur  in  sistendo  corpore  moto,  ejus  actionrm  esse  fingimus  vana  specie  delusi.  lEcvera  enim  ista  rcsistcntia 
quam  scntlmus,  passio  est  in  nobis,  nequc  argiiit  corpus  agere,  sed  noa  pati :  constat  utique  nos  idem  pa^suros  fuisse, 
Rive  corpim  illiid  a  se  moveatur,  si%'e  abalio  principio  impellatur.  Actio etreactiodlcuntur  ossein  corporibus  j  nec 
incommode  ad  dtmonstrationes  mecbanicas.  Sed  cavendum,  ne  prbpterea  sitpponamus  virtutem  ^diquam  rcalem, 
qua  inotiis  causa  sive  principium  sit,  esse  ta  lis.  Etenim  voces  ilue  eodem  modolntetllgendx  sunt  ^cvoxaUraciio  t 
.et  quema^uodum  hac  est  hypothesis  solummodo  mathematica  non  autem  qualitas  pbysica ;  idem  etiam  de  ilUs  in- 
tclligi  debet,  et  ob  eandem  rationiem. 

"  Auferantur  ex  idea  corporis  extensio,  soltdltas,  £gnra,  remanebit  nihil.  Sed  qualitates  istse  sunt  ad  motum 
indiffcre^tes,  pec  in  se  quidquam  habent,  quiul  motus  principium  dicit  possit.  Hoc  ex  ipsis  ideis  nostris  pcrspicuum 
est.  Si  ^itur  voce  corpus  sijgnificativ  id  cMiodconcipimus,  plane  fu>nstatinde  non  peti  posse  principium  motus  :  |»ars 
fccilicct  nulla  aut  attributum  tilis  causa  efticiens  vera  est,  quse  motum  producat  Vooem  autem  proferre,  ct  nibili 
concipere.  Id  demum  ijudignum  essct  pbilosoph'o. 

Prse.ter.  res  corporcas,  altcrum  est  genus  rerum  cogitantium  :  in  iis  autem  potentiam  inesse  corpora  movcndl, 
propria  experientia  didicimus,  quaudo  qiiidera  anima  nostra  pro  lubltu  possit  ciere  et  sistere  membronim  motus, 
quacuoque  tandem  ratione  id  fiat.  Hoc  certe  constat,  corpora  moveri  ad  nutum  animse,  eamque  proinde  baud 
inepte  dici  posse  j^rincipium  motus  j  partictdare  quidem  et  subordinatnm,  quodque  ipsnm  dependent,  a  prime  ct 
uoiversali  principio. 

"  Ex  .4ictis  ipanifcstum  est  eos  qui  vim  activam,  actionem  motus  principiiun,  in  corporibus  revera  inesse  affir- 
mant, senteotiam  nulla  experientia  fundatam  amplecti,  eamque  tenninis  obscuris  et  generalibus  adstruere  nec  quid 
sibi  velint  satis  intelUgere.  £  ciontrario,  qu!  mentem  esse  principium  motns  volunt,  sententiam  propria  experientia 
jmunitam  prefcrunt^  hominumquu  ompi  a;vo  doctissimoram  sufTragiis  com^batam. 

"  Frio^us  Aoaxagoras  t**  mvv  introduxit,  qui  motum  inerti  materix  imprimeret :  quam  quidem  sententiam 
probat  eti^  Ari^leles,  pluf  Ibuaque  coplinnat,  aperte  pwuincifuis  primnm  movens  esse  immobile,  indivisibile,  et 
nullum  habens  magnitudinem.  Dicere  autem,  omne  mptivum  esse  mobile,  reete  animadvettit  idem  esse  ac 
aiquis  dicerit,  omne  teflificativum  esse  mdificabUe.  Plato  insuper  in  Tinueo  tradit  machinam  huic  corpoream, 
sea  mundiun  visibilem,  agitiu'i  et  animari  a  mente,  quse  sensum  omnem  fugiat.  £t  Newtonos  pauim  nec  ob- 
scure inuit,  non  solummodo  motum  ab  initio  a  Numine  profectum  esse,  verum  adhuc  systema  mundauum  ah  cod  cm 
actu  movcrl.    Hoc  sacris  Uteris  conaooum  est :  Jioc  scholastlcorum  calcula  comprobatur." 

De  MotUj  passim. 

(x)  Triiis  we  say  upon  the  received  opinion,  that  there  are  tilings  wholly  incorporeal.  The  truth  of  the  opinion 
itself  will  be  considered  in  a  subsequent  chapter. 

(y)  Indeed  Sir  Isaac  faimseU'  is  very  far  from  positively  assigning  xbem  as  f}ie  real  ^uses  of  the  phenomena. 
The  purpose  Jbr  wbicb  they  were  introduced  into  bis  philosophy  t'lurly  explains  in  the  following  words: 
"**  Eadem  ratione  qua  projectile  vi  gravitatis  in  orbem  flecti  posset  ct  tenam  totam  circiunire,  potest  .ct  limat 
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or  anahgift  on  wbich  the  irliale  philbsopby  is  fimnded, 
Vsmber.  that  the  phenomena  of  motioa  are  known  firom  ex- 
^  T  peritnents  and  observations  to  be  the  aaiK  in  lotA  in- 
stances 'j  tbat  the  principles  or  general  laws  mathemati- 
cally established  from  the  firrces  of  the  one  are  transfer- 
red to  the  phenomena  of  the  other ;  and  that  the  proofs 
and  operations  deduced  from  these  principles  in  the  lat- 
ter case,  are  confirmed  by  Jiicts  and  experiencey  the  first 

•  aVil»ai«'*„d  final  test  of  truth 
Chart  am 

Chip.  VI.  O/Num^er. 
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"  Amongst  alt  the  ideas  that  we  have,  as  there  is 
Bone  (says  Mr  Locket)  suggested  to  the  mind  b;  more 
ways,  so  there  is  none  more  simple,  than  tbat  of  unity 
or  one.  It  has  no  shadow  of  variety  01  composition  in 
it.  Every  object  our  smses  are  emphtyed  about,  every 
idea  in  onr  understanding,  every  thouffht  of  our  minds, 
brings  this  idea  along  with  it :  and  tberefcne  it  is  the 
most  intimate  to  our  thoughts,  as  well  as  it  is,  in  its 
agreement  to  all  other  thin^,  the  most  nnivend  idea 
we  have  *,  or  number  applies  itself  to  men,  angels,  actions, 
thoughts,  every  thing  that  either  doth  exist  or  can  be 
imagined.**  He  seems  likewise  to  be  of  opinion  that  we 
have  the  idea  of  unity  before  that  of  many  y  and  that  it 
is  by  repeating  the  simple  idea  of  unity  in  our  own  minds 
that  we  come  by  the  complex  ideas  of  /ffo,  three^  &c. 
In  this  opinion  he  is  joined  by  Fere  Buffier*  }  who  ob- 
serves that  it  is  impossible  to  explain  the  nature  of  vmty^ 
because  it  is  the  most  simple  idea,  and  that  which  per- 
haps first  occurred  to  the  mind. 

That  unity  is  a  simple  idea,  most  be  granted  j  but  it 
cerbunly  did  not  first  occnr  to  the  mind,  nor  can  it  be 
abstracted  from  all  individuals,  and  apprehended  in 
I<ocke*a  sense  of  die  word  as  a  general  idea.  Let  any 
man  look  into  his  own  nund,  and  then  say  whether  he 
has  a  ^neral  idea  of  one  or  unity  as  abstracted  from 
every  individual  object  mental  find  corporeal.  In  par- 
ticular, when  he  thinks  he  has  completely  abstracted 
it  from  body  and  mind,  sensations,  ideas,  actions,  and 
passions,  &c.  let  him  be  sure,  before  he  pronounce  it 
a  general  abstract  idea,  that  he  is  not  all  the  while 
contemplating  the  idea  of  its  name^  or  of  that  nume- 
rical figt^t  by  which  it  is  marked  in  the  operations  of 
arithmetic.  Both  these  ideas  are  in  themselves  parti- 
cnlar }  and  become  general  in  their  import,  only  as 
rc^esenting  every  individual  object  to  which  unity  is 
in  any  sense  applicable*  But  in  the  chapter  t^Ahstrac- 
tiony  we  have  said  enough  to  convince  every  person  ca- 
pable of  conviction  that  they  are  used  as  signs  for  whole 
classes  of  ohiets. 

Instead  of  being  an  abstract  general  idea,  unity^  as 
the  basis  of  number,  is  in  &ct  nothing  but  a  mere 
Tthtiony  which  cannot  be  conceived  without  the  re-* 
lated  objects }  and  so  far  is  it  finm  bebg  the  firtt  idea 


that  oeeuired  to  the  mind,  that  it  is  certainly  the  re  or 
salt  of  a  comparison,  made  by  the  intellect,  of  two  Kuntbe! 
or  mwe  objects.    The  ideas  whiofa  first  occur  to  the  » 
mind  are,  beyond  all  douht,  tbose%  which  are  called 

ideas  o/*  sensation  ;  and  many  such  ideas  every  child  re- 
ceives  before  he  is  capable  of  comparing  objects  and  Unitr,  a 
forming  to  himself  notions  number.  Unity,  or  the  P"*"i**l" 
idea  of  one^  is  indeed  the  element  of  the  science  of*^"*™"* 
arithmetic,  just  as  a  mathematical  point  is  the  cle- 
ment of  the  science  oi  geometry  ^  but  accurate  notions 
of  these  elements  are,  in  the  progress  of  knowledge, 
subsequent  to  ideas  of  many  and  of  surfiices.  There  is 
reason  to  believe  that  persons  totally  illiterate  have  no 
notion  at  all  of  mathematics  points  ;  and  ve  think  it 
possible  to  conceive  an  intelligent  and  conscious  being 
in  such  a  situation  as  that  he  could  not  acquire  a  no- 
tion of  vm'ty  or  one.  Were  a  child  never  to  see  tut  &el 
two  objects  of  the  same  kind,  we  doubt  if  be  would 
think  of  numbering  them,  or  of  making  such  a  coni- 
parison  of  the  one  with  the  other  as  would  suggest  to 
bis  mind  the  relations  of  one  and  two  ;  for  these  rela- 
tions imply  both  a  sameness  and  a  difference  of  the 
objects  l>eyond  the  power  of  a  child  to  ascertain. 
The  dilTercnce  indeed  would  be  perceptible  to  the 
senses,  but  the  senses  would  perceive  no  sameness  or 
agreement.  A  guinea,  a  shilling,  and  a  ball  of  lead, 
impress  upon  the  mind  diflerent  sensations  ;  and  there- 
fore a  child  undoubtedly  distinguishes  these  objects 
from  one  another:  but  what  could  make  him  denve 
from  this  his  first  idea  of  the  relation  of  number? 
A  guinea,  a  shilling,  and  a  ball  of  lead,  are  not  one, 
two,  three^  in  any  sense  which  a  child  can  comprehend. 
To  he  convinced  of  this,  let  any  man  throw  a  guinea, 
a  shilling,  and  a  ball  of  lead  upon  a  table,  and  ask  » 
clown  what  is  their  number.  From  being  accustomed 
to  retail  the  names  of  number  as  signs,  without  affix- 
ing to  them  any  idea  of  the  things  signified,  he  will 
probably  answer  with  quickness  threCy  or  perhops  one, 
two,  three :  hut  if  he  be  further  asked  in  what  respect 
they  are  one^  two,  three,  we  believe  his  answer  will  not 
be  so  ready :  They  are  not  one,  two,  three  guineas,  or 
shillingSy  or  halls  of  lead.  A  philosopher  knows  them 
to  be  three  pieces  of  the  same  first  matter  under  dif- 
ferent forms,  and  can  therefore  apply  to  them  the  rela- 
tion of  number  with  truth  and  propriety  j  but  of  the 
first  matter  a  clown  is  entirely  ignorant,  and  of  course 
cannot  call  them  one,  two,  three,  in  any  sense  which  is 
at  once  true  and  to  him  inteHigible. 

To  make  it  still  more  evident,  that  it  is  only  by  com- 
paring together  things  of  the  same  kind  that  our  first 
ideas  of  unity  and  number  are  formed,  let  us  suppose 
DO  created  being  to  have  hitherto  existed  except  die 
animated  and  intelligent  ^lobe  mentioned  in  the  lait 
chapter,  and  we  think  it  will  be  ^nted  that  such  a 
being  in  solitude  could  never  acquire  the  idea  of  unity. 

Let 


vel  vi  gravitatls,  si  modo  gravis  sit,  vel  alia  quacunque  vi  qua  in  terram  urgeatur,  retrahi  sempo*  a  cursu  recti- 
lineo  terram  versus  et  in  orbem  suum  flecti et  absque  tali  vi  luna  in  orbe  suo  retineri  non  potest.  Hiec  vis, 
si  justo  minor  esset,  non  satis  flecteret  lunam  a  cursu  rectilineo  :  si  justo  major,  plus  satis  ilecteret,  ac  de  orbe 
terram  versus  deduceret.  Requiritur  quippe  ut  sit  just<B  magnitudinis :  et  mathematicorum  est  iovenire  vim, 
qua  cotptis  in  dato  quovis  orbe  data  com  velocitate  accurate  retineri  possit ;  et  vicissim  inveoire  viam  cnrvili— , 
neam,  in  quam  coijHU  e  dato  qnovis  loco  dct«  eum  velocitate  egressnm  data  vi  flectator/*  —f  rwcyti^ 
JUathem.  Def.  V. 


Digitized  by  Google 


hap.  VL  M  E  T  A  P 

Xjet  iu  next  suppose  a  cubical  bodj*  to  be  created  and 
exhibited  to  the  sense!)  of  this  sphenciil  man  }  the  con* 
sequence  would  be  a  sensation  or  feeling  entirely  new : 
but  that  feeliuff  wouTd  not  be  of  vnity  ;  for,  as  the  au- 
thor  of  Ancient  Metapfysics  has  Romewhere  well  ob- 
scri'ed,  unity  is  no  object  of  sensation.  The  sensation 
would  be  of  colour,  hardness,  softne:*s,  roiiphnoss  or 
«moothne=s,  8i.c.  for  beyond  these  the  empire  of  the 
senses  does  not  reach,'  Again,  Let  another  body  be 
created  of  a  colour  and  figure  totally  different  from 
the  colour  and  figure  of  the  cube,  and  the  spherical 
man  would  then  experience  new  sensations  having  no 
agreement  with  those  which  he  had  formerly  ftlt. 
Iliese  different  kinds  of  sensations  might  be  compared 
together  j  but  the  result  of  the  comparison  would  not 
be  the  ideas  which  are  denoted  by  the  words  one  and 
Itifj,  but  merely  that  which  is  expressed  by  di^rence 
or  dissimUarity.  Were  another  cube,  however,  of  ex- 
actly the  same  size  and  colour  with  the  former  to  be 
lirought  into  existence,  and  both  to  be  at  once  presented 
to  the  view  of  the  splierical  man,  the  rudiments  of  the 
idea  of  number  would  then  be  f^nerated  in  his  mind, 
because  he  could  not  but  perceive  the  cubes  to  be  in 
one  respect  different  and  in  another  the  same  different 
as  being  distinct  from  each  other,  and  agreeing  in  their 
effects  upon  the  organs  of  sensation. 

It  appears,  therefore,  that  mankind  must  have  made 
re  made  g^me  progress  in  c]af'^ing  things   according  to  their 
^  m""  8^"*™  ^""^  species,  before  they  acquired  any  correct 
i»rins     ■<l<'<^  °f  the  relation  of  number,  or  thought  of  using 
affi  ac-  numerical  names  or  figures  oh  general  and  dlscrimi- 
^"K  *°  nating  signs;  for  we  say  one,  two,  three,  8ec.  only  with 
^respect  to  the  species  or  genus  of  which  each  of  the 
e  they    thing?  denoted  by  these  numbers  is  an  individual }  and 
quired    if  there  be  any  thing  which  has  no  genus  or  species, 
y  notion  neither  number  nor  unity  can,  in  the  original  sense  of 
muDbcr.       words,  be  predicated  of  it  (z).    We  say  indeed, 
that  there  is  one  God  j  hut  perhaps  we  do  not  always 
'  attend  to  the  meaning  of  the  expression.  Language 
was  formed  to  answer  the  common  purposes  of  life } 
and  those  purposes  are  beet  answered  by  denoting  in- 
dividuals by  the  name  of  the  species  or  genus  to  which 
they  belong :  bnt  God  belongs  to  no  species  or  genus, 
unless  he  be  said  improperly  (a')  to  be  of  the  univer- 
sal genus  ot  Being  ;  and  therefore,  the  true  meaning  of 
the  word  off«,  when  joined  to  the  verb  »,  and  trans- 
ferred from  the  creature  to  the  Creator,  in  such  a 


H  Y  S  I  C  S. 


ao7 
ta  mnit 


sentence  as— "  there  u  OAT  God"— seems  to  be  nothing  OfTime- 
more  tlian  an  affirmation  that  God  exists,  and  that  '■  "V'"  ' 
to  him  the  relation  of  number  cannot  be  applied.  In 
a  word,  unity  and  number  are  merely  relations  between 
the  individuals  of  the  same  species  or  genu  of  being; 
and  men  acquir<:  ideas  of  these  relations  at  the  same 
time  and  by  the  same  roeann  that  they  are  led  to  class 
things  into  epecies  and  genera.  As  to  tht;  processes 
of  addition  and  subtraction,  and  the  various  purposes 
to  which  number  is  applied,  these  things  belong  to 
the  science  of  arithmetic,  aud  fall  not  under  the  pro- 
vince of  the  metaphvsician,  whose  sole  object  is  to 
ascertain  the  real  nature  and  causes  of  things.  It 
may,  however,  be  worth  while  to  observe,  that  Locke, 
whose  notions  of  number  seem  to  have  been  diflerent 
from  ours,  owns,  that  a  man  can  hardly  have  any 
ideas  of  numbers  of  which  his  language  does  not  furniitli 
him  with  names.  But  if  units  were  either  real  things, 
or  even  positive  ideas,  we  see  not  how  names  could  be 
necessary  to  their  existence ;  whereas,  if  tfaey  be  nothing 
more  than  mere  relations,  it  is  divious  that  they  cannot 
be  conceived  bnt  as  relative  either  to  beings  actualljr 
existing,  or  to  names  which  are  the  signs  of  actual 
beings. 


Chap.  VII.  Q/'Time. 
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When  St  Augustine  was  asked  what  time  is  p  he  re-  Time,  a 
plied,  *'  Si  non  rages,  inteliigo."   An  answer  from  which        of  do- 
it may  be  inferred,  that  he  thou^t  the  nature  of 
could  not  be  explained  by  a  logical  definition.    Time  ttinctioa  to* 
and  eternity  are  commonly  considered  as  the  two  modes  euini^. 
of  duration  f  and  if  duration  be  taken  in  what  Locke 
thinks  its  true  and  original  sense,  to  denote  permanence 
of  existence,  with  a  kind  of  resistance  to  any  destructive 
force,  the  distintrtion  seems  to  be  sufficiently  proper. 
It  is  indeed  the  best  that  we  can  make  or  compre- 
hend i  for  duration^  time,  and  eternity,  are  subjects 
which  have  per^cxed  philosophical  minds  in  all  ages, 
and  of  which,  if  we  have   adequate  notions,  it  is  ^ 
very  difficult  to  express  these  notions  rn  language  In- 
stead of  attempting  it  b^  previous  definitions,  the  me- 
thod in  which  the  ancients  generally  began  their  in- 
quiries, we  shall  pursue  the  better  course  of  induction 
recommended  by  Lord  Bacon,  and  endeavour  to  show 
hv  what  means  we  acquire  the  notion  of  that  mode 
of  duration  which  is  called  time  in  contradistinction 

to 


(z)  We  are  happy  to  find  Our  notions  on  this  suhject  Cfuifirmed  h^  an  authority  so  respectable  as  that  of 
Professor  Stewart.  "  Without  the  power  of  attending  separately -to  things  which  our  senses  present  to  us  ta 
a  state  of  union,  we  never  (says  this  able  writer)  could  have  had  any  idea  of  number :  for  before  we  can  con- 
sider different  objects  as  forming  a  multitude,  it  is  necessanr  tint  we  should  he  able  to  apply  to  all  of  them 
one  common  name  ;  or,  in  other  words,  that  we  should  reduce  them  all  to  the  same  genns.  Hie  Torions  ob- 
jects, for  example,  animate  and  inanimate,  which  are  at  tins  moment  before  me,  I  may  class  and  number  In  b 
variety  of  different  ways,  according  to  the  view  of  them  that  I  choose  to  take.  I  may  reckon  soccessively  the 
number  of  sheep,  of  cows,  of  horses,  of  elms,  of  oaks,  of  beeches  j  or  I  may  first  reckon  the  nnmber  of  ani- 
mals, and  then  the  number  of  trees  ^  or,  I  may  at  once  reckon  the  number  of  all  the  organized  substances  which 
my  senses  present  to  me.  But  whatever  be  the  principles  on  which  my  classification  proceeds,  it  is  evident  that 
the  objects  numbered  toother  must  be  considered  in  those  respects  only  in  which  they  agree  with  each  other  j 
and  that  if  I  had  no  power  of  separating  the  combinations  of  sense,  t  could  never  have  conceived  them  as 
forming  a  plurality."    R/ements  of  the  Phihsophy  of  the  Human  Mind^  chap,  iv, 

(a)  We  htij  improperly,  because  beings  which  were  created  can  have  nothing  in  conffiOflwidl  that  Being  wbicb' 

is  self^Mrtentj  and  upon  whose  wiU  and  jtotoer  all  other  things  depend. 
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io  eterntiy.  We  begin  witb  time }  because  we  cmr- 
selves  exist  in  it,  and  it  ia  in  some  sense  familiar  .to  1M. 
If  we  be  able  to  trace  our  notions  of  this  mode  of  du- 
ration to  tbi^ir  source,  we  ma^  then  give  a  definition 
of  it  founded  on  fact  aiid  ^oiversat  experience,  and 
lUterwards  ^ocecd  to  ooosider  the  other  mode  in  con> 
junction  with  infinity,  to  which  it  is  nearly  alljed. 

It  lias  been  already  observed  (see  92  of  this  nr- 
ticle),  that  eveij  man,  wbile  awake,  has  a  train  of 
sensations  and  ideas  coostantly  passing  tbroiigh  his 
mind  in  sucli  a  manner,  as  that  the  one  swceeds  the 
other  in  a  regular  order.  It  is  pot  possible,  citlicr,  by 
detaining  in  the  mind  one  idea  to  the  oKclu^ion  of 
all  others,  to  stop  the  course  of  tbis  succession  en- 
tirely ;  or,  by  hurrying  some  ideas  off  the  stage,  and 
calling  others  in  their  place,  to  quicken  its  progress 
beyond  a  certain  degree.  One  man  indeed  has  naturally 
a  quicker  successioii  of  ideas  than  another and  alt 
men  can,  by  great  exertions,  accelerate  or  retard  in 
ft  small  degree  the  natunl  flow  of  their  thoughts.  A 
studious  map  lays  hol^,  as  it  were  of  a  particular 
idea,  which  he  wishes  to  eoptemplate,  and  detains  it 
in  the  inagiQation,  to  the  exclusion  of  all  othus  }  a 
man  of  wit  calls  remote  ideas  into  view  trith  a  rapidi- 
ty of  which  a  cool  and  phlegmatic  reasoner  can  form 
no  conception  ;  and  a  forcible  sensation  takes  full  pos- 
session of  the  miod,  to  the  exclusion  of  all  ideas  what- 
ever. Whilst  the  attention  is  wholly  oecupled  by  one 
idea,  or  by  one  sensation,  the  mind  bas  ^o  notion 
whatever-of  time  j  and  w^i^  it  possible  to  detain  such 
idea  or  sensation  alone  in  the  ipind  till  the  band  of  a 
clock  should  move  from  the  number  of  one  hour 
to  that  of  another,  the  hour,  as  marked  on  the  dial- 
plate  and  measured  by  the  motion  of  the  hand,  wnuM 
appear  but  as  one  instant  absolutely  void  of  duration. 
For  the  truth  of  this  assertion  we  appeal  to  the  expe- 
rience of  our  readers.  Sqcb  of  them  as  baye  ever 
been  engaged  in  de.ep  study  mnst  often  have  bad  their 
attention  so  fixed  upon  one  object,  that  large  portiwu 
of  time,  as  measured  by  the  clock,  bave  passed  away 
wholly  unheeded  }  and  every  man  who  bss  seen  a  very 
striking  and  uncooamon  object,  jnust  remember,  that 
when  tbe  sensation  was  first  impressed  ffpon  his  mind, 
all  other  objects,  ideas,  and  notions,  and  among  the 
rest  the  notion  of  time,  wereHbr  a  while  excluded. 

No  sensation,  however,  keeps  possession  of  tlie  wjiole 
mind  after  it  has  ceased  to  be  new  ;  nor  can  the  most 
vigorous  exertions  long  preserve  any  one  idea  from  be- 
in^  driven  off  the  stage  by  the  succeeding  train.  Now 
this  succession  of  ideas  appearing  and  disappearing  in 
tjheir  tnrns,  is  that  which,  when  compared  with  the 
pennaniency  of  ourselves  aud  other  things,  gives  us 
our  first  and  justest  notion  of  time :  for  whilst  we  are 
thinking,  or  vbiist  a  series  of  ideas  is  succes^vely  pas- 
nng  ibnmi^  ovr  minds  and  vanishing,  we  know  that 
we  .OMTselvea  and  the  things  around  us  exist ;  and  this 
existence,  or  conUnnatjpn  of  existence,  commensuxate 
with  ttte.tirnin  of  oyr  .fleejtmg  ideas,  ia  wiiat  we  call  the 
tturqtim  of  ourselves  .and  the  .things  around  us. 

We  aj:e  a.ware  that  t^e  fin>t  notions  of  time  )iavc 
been  often  .stiid  to  be  derived  from  motion  as  perceived 
by  our  senses  in  the  jibjecls  around  us.  It  is  observed 
by  Euclid,  that  **  if  there  were  no  motion^  there  could 
be  no  sound,  nor  any  sense  of  heaf  iog."  "  He  might 
liavc  added  (says  tbe  author  of  Ancient  Metaphysics), 


nor  any  other  perception  of  sense.  Further,  Without  ofTim 
motion  there  would  have  been  po  visible  worid,  nor'-T'.'^™ 
generation  or  production  of  any  kbd  here  htlow ; 
and,  among  other  things,  time  could  have  had  no  ex-* 
istence."  Alt  this  is  certainly  true  i  but  that  corpo- 
real mption*  though  the  orig^al  source  of  all  oar 
ideas,  is  not  that  which  wimediately  suggests  to  us  the 
notion  of  time,  will  he  readily  granted  by  him  who 
considers  that  motion  itself  is  perceived  by  us  only 
when  it  excites  or  accompanies  a  constant  snccesuon  u 
perceptions  and  ideas.  Motion,  when  eqtuUe  and 
very  slow,  such  as  that  of  the  hour  hand  of  a  com- 
mon watch,  is  not  perceived  by  us  in  its  course  j  nor 
can  we  discover  that  the  thing  has  moved  at  all,  tiU 
after  we  have  been  sentuble  of  the  lapse  of  a  consider- 
able portion  of  what  is  commonly  called  timei  when 
we  discover  that  the  hand  of  the  watch  has  changed 
its  place  with  respect  to  other  objects  which  we  know 
to  fixed.  The  saoie  is  true  of  motion  reinarkably 
quick ;  "  Let  a  cannon  ball  (says  Locke)  pass  throngh 
^  room,  and  in  its  way  take  with  it  i^ny  limb  or  fle»j 
parts  of  a  man }  it  is  as  clear  as  aity  dononstration 
can  be*  that  it  must  strike  succewively  the  two  sides  of 
the  room }  it  is  also  evident  thfct  it  must  touch  we  put 
of  the  flesh  first,  and  another  aiUr,  and  so  in  succetuon : 
and  yet  I  believe  nobody  who  ever  felt  the  pain  of  such 
a  stmt,  or  heard  the  blow  against  tbe  two  distant  walls, 
could  perceive  any  aucceesion  either  in  the  pain  or 
sound  of  so  swiA  a  stroke.^' 

Of  these  two  phenomcvia  a  satisfactory  account  may 
be  easily  given  }  from  which  we  think  it  wilt  at  tbe 
same  time  be  apparent,  that  the  succession  of  the  train 
of  ideas  in  the  mind  is  the  measure  and  standard  of 
all  other  successionsi    We  know  that  tlife  energr  of  itt 
mind  wliich  reviews  a  train  of  sensible  ideas  is  w  the^^"''v, 
very  same  kind  with  that  which  attends  to  a  series  <>f2j^[^ 
passiijg  sensations  (SeeN*'68.)>  and  therefore  it  i^na-gKni^a 
tural  to  supposn  that  we  can  pay  attention  to  sensations  aU  other 
jipd  i^as  passing  with  nearly  equal  velocities.   But  it 
has  been  diown,  that  every  sensation  remaios  in  the 
mind  or  aensorium,  for  a  very  sliort  space  after  the 
object  wliich  excited  it  is  taken  away:  whence  it 
follows,  that  a  body  conmitmicating  to  the  organs  of 
sense  a  series  of  similar  impressions  succeeding  each 
other  with  remarkable  rapidity,  cannot  excite  a  train 
of  similar  and  distinct  sensations  ;  because  the  effects 
of  the  first  and  second  impressions  not  having  vanished 
tvhen  those  of  the  third  and  fourth  arrive,  tbe  whole 
train  of  effects  must  necessarily  coalesce  into  one  uni- 
form sensation.    Tbis  reasoning  is  confirmed  by  expe- 
rience.   Similar  sounds  succeeding  each  other  at  con- 
siderable intervals,  are  all  distinctly  perceived ;  and  if 
tihe  motion  he  accelerated  gradually.  It  may  be  earned 
to  a  great  degree  of  velocity  before  the  sounds  be  con- 
founded and  coalesce  into  one.  **  Mr  Herschel  havingi 
■  by  means  of  a  clock,  ~  prodoced  pounds  or  clicking 
noises,  which  succeeded  each  other  wjth  such  rapidity 
that  t$e  intwvals  between  them  were,  w  fiu  as  cUmld 
he  judged,        smallest  possible,  found  that  he  could 
evidently  distinguish  one  hundred  and  sixty  of  them  in 
a  second  of  time     but  lieyoud  that  he  could  by  no 
effort  of  attention  distinguish  one  sound  from  aootber.^ 
llie  same  philosopher  tried  another  experiment  on  vl^ — 
sibte  sensations.    By  means  of  the  same  handle  »s^^^ 
work  of  the  dock,  be  caused  a  wheel  in  it  to  tar-^f 
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till  it  acquired  tfie  velocity  of.once'in  a  second.  He 
contioueil  to  increase  tTie  velocity,  and  observed  it 
while  revolving  at  the  rate  of  twenty  times  round  in 
thirteen  seconds,  and  could  still  distinguish  the  teeth 
and  spaces  from  each  other  ;  whence  it  appears  (by  a 
computation  given  »i  length),  that  he  bad  two  hun- 
dred and  forty-six  distinct  visible  sensations  generated 
by  equable  motion  in  a  second  of  time.  "Ilie  teeth 
of  the  wheel,  he  owns,  were  not  so  far  visible  as  to  show 
their  shape  distinctly,  much  less  could  they  have  been 
counted :  but  he  veiy  plainly  distinguished  the  circnnn 
ference  to  be  divided  into  teeth  and  spaces ;  ud  be 
supposes  that  the  same  division  might  still  have  been 
seen  thougli  the  motion  had  been  a  little  fiuter,  as  far 
perhaps  as  two  turns  in  a  second,  equal  to  three  bun- 
*  VfUaon's  dred  and  twenty  sensations  *.^^  The  reason  that  the 
TVMtwc  on  division  could  not  be  seen  whilst  the  wheel  moved  more 
rapidly  than  twice  round  in  a  second  of  time,  was 
doubtless  the  continuance  of  that  agitation  in  the  brain 
fran  which  each  sensation  proceeded,  until  a  new  im- 
pression caused  a  new  agitation  which  coalesced  with 
the  former  and'  removed  all  distinction  Hence  it  is 
plain,  that  no  external  succession  can  be  perceived  which 
moves  with  a  greater  velocity  than  that  of  which  the 
internal  train  of  sensations  and  ideas  is  capable.  On 
the  other  hand,  an  external  succession  which  moves 
irith  less  rapidity  than  that  to  which  the  internal  flow 
•f  ideas  may  be  reduced,  either  has  not  sufficimt  force 
to  generate  sensations  at  all,  or  the  successive  impres- 
sions from  which  the  sensations  proceed  follow  erne  an- 
other at  such  distances  as  to  permit  the  natural  train  of 
ideas  to  intervene  between  them,  and  thus  destroy  the 
perception  of  the  succession  entirely. 

To  us,  therefore,  it  seems  evident,  that  the  con- 
stant and  regular  succession  of  ideas  in  the  m!nd  of  a 
waking  man,  is  the  measure  and  stuidard  of  all  other 
successions ;  of  which,  if  any  one  either  exceeds  the 
pace  of  which  our  ideas  are  capable,  or  falls  short  of 
it,  the  sense  of  a  constant  and  continued  succession  is 
tost,  and  we  perceive  it  not  but  with  certain  intervals 
of  rest  between.  So  that  it  is  not  motion,  but  the 
constant  train  of  ideas  in  our  minds,  that  suggests  to  us 
onr  first  notion '  of  time  }  of  which  motion  no  other- 
wise gives  us  any  conception,  than  as  it  causes  in  ear 
minds  a  constant  snccession  of  srasations:  and  we 
liave  as  dear  a  notion  of  time  by  attending  to  the 
train  of  ideas  succeeding  eack  other  in  our  minds,  u 
hj  a  train  of  sensations  excited  by  constant  and  percep- 
tible motion. 

That  it  is  Oierely  by  comparing  the  permanent  ex- 
istence of  things  with  the  fleeting  succession  of  Ideas 
in  our  own  minds  that  we  acquire  our  notions  of 
time,  may  perhaps  be  still  more  evident  from  <he  fol- 
i  £*My  on  lowing  narrative  quoted  by  Dr  Beattie  f,  from  L^Hi's- 
TrutA.      toirt  dePAcademie  Royak  <ks  Sciences  pour  Pannie  1 7 1 9. 

"  A  nobleman  of  Lausanne,  as  he  was  ^vin^  oiders 
to  a  servant,  suddenly  lost  iiis  speech  and  all  bis  senses. 
Diflerent  remedies  were  tried  without  effect.  At 
last,  after  some  chirurgical  opmtitHis,  at  the  end  of 
six  months,  do'ring  all  which  time  he  had  appeared  to 
be  in  a  deep  sleep  or  delirium,  his  speech  and  senses 
were  suddenly  restored.  When  he  recovered,  the  ser- 
vant to  'wbimi  he  had  been  giving  orders  when  he 
was  first  aeired  with  the  distemper,  happenti^  to  be 
in  the  room,  he  asked  whether  he  had  executed  Ills 


commisnion,  not  being  sensible,  it  seems,  that  any  in-  of  Time, 
terval  of  time,  except  perhaps  a  very  short  one,  bad 
elapsed  during  bis  illness.'*  If  this  story  be  true,  here 
was  a  man,  who,  by  the  train  of  ideas  vanishing  at 
once  from  his  mind,  lost  the  perception  of  what  was 
to  others'  six  months  of  time :  and  bad  all  mankind 
been  in  his  state,  the  same  portion  of  time  would  have 
been  irrecoverably  lost  even  to  the  annab  of  chrono- 

*^^e  are  aware  of  an  objection  to  any  inference 
which  may  be  drawn  respecting  the  present  question 
from  the  case  of  this  noUeman.  It  may  be  said  that 
he  had  lost,  together  with  the  perception  of  time,  the 
perception  of  every  thing  besides  j  and  that,  therefore, 
motion  may  still  be  the  cause  &om  which  a  waking 
man  derives  his  notions  of  time.  But  in  reply  to  this 
objection,  we  beg  leave  to  ask,  Whether  if  a  ball  bad 
been  put  in  motion  on  a  table,  and  the  nobleman  had 
been  told,  that  a  body  moved  with  the  velocity  of  that 
ball  would  have  been  carried  over  so  many  thousand 
miles  of  distance  during  the  time  that  he  lay  in  a  state 
of  insensibility,  he  could  from  such  information  alone 
have  formed  any  tolerable  notion  of  the  length  of 
time  in  which  he  was  insensible  ?  He  certainly  could 
not,  for  want  of  a  standard  by  which  to  measure  the 
rapidity  of  the  motion.  He  would,  indeed,  have 
known  instantly  that  be  bad  been  insensible  for  a  con- 
siderable length  of  time,  because  he  bad  the  evidence 
of  former  experience  that  a  body  carried  by  perceptible 
motion  over  a  gteat  extent  of  distance  would  have 
generated  in  his  mind  a  vast  train  of  successive  sensa- 
tions ;  but  till  he  had  attended  this  ball  during  part 
of  its  course,  and  compared  with  the  peniMUiency  of 
other  objects  the  senea  of  sensations  which  it  gene- 
rated in  his  mind,  he  would  not  have  been  able  to 
guess  with  any  thing  near  to  accuracy  the  length  of 
time  it  would  take  to  pass  over  a  thousand  miles. — 
l^e  same  insensibility  of  duration  happens  to  every 
man  in  sound  sleep.  From  havip^  notiwas  of  time, 
such  as  they  are,  formed  in  our  nunds,  we  never  in- 
deed suppose,  however  soundly  we  liave  slept,  that  the 
moment  at  which  we  awake  in  the  momiv^  is  conti- 
gttons  to  that  in  which  we  fell  asleep  -at  night.  The 
reason  is  obvious }  every  man  has  heen  awake  whilst 
others  were  sleeping,  and  has.  known  by  experience, 
that  if  they  had  beoi  amke  likewise  a  train  «f  ideas 
would  have  passed  through  their  minds  which  most  have 
suggested  to  them  the  notions  of  time.  Most  men,  too, 
have  been  frequently  awake  whde  nights,  and  have 
thus  acquired  a  notion  of  time  as  going  on  incessantly, 
whether  perceived  by  them  or  not  >  and  this  motion  be- 
ing closely  associated  with  our  ideas  of  night  and  morn- 
ing, we  inevitably  suppose '  a  portion  of  time  to  have 
elapsed  between  them,  though  unperceived  by  us  in  our 
sleep.  But  were  a  man  to  sleep  without  dreaming  from 
Sunday  night  till  Tuesday  morning,  and  then  to  awake 
at  his  usual  hour  as  marked  on  the  clock,  there  are  num- 
berless instances  on  record  to  convince  us,  that  be  would 
not  of  himself  suppose,  nor  perhaps  be  very  easily 
persnaded,  that  more  than  me  night  had  eh^^d  be- 
tween his  falling  asleep  and  the  moment  at  which  be 
awoke. 

It  being  thus  evident,  th^  onr  notion  of  time  is 
soggested  by  tliat  eomparismi  which  we  inevitably 
make  of  the  existence,  of  things  permanent  with  the 
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train  of  ideas  incessantly  passing  tlirough  our  mindn  ; 
we  may  now  perhaps  bu  able  to  answtr  the  question. 
What  is  time      It  must  of  necessity  be  one  of  three 
Ihin^i  viz.  either  the  ideal  succeiuioD  itself }  a  certain 
quality  iDherent  in  all  objects  -j  or  merely  the  n>latton 
of  coexistence  between  things  that  are  pcmiuieiit  and 
the  trains  of  fleeting  ideas  which  succeed  each  other 
on  tilt  tlicatre  of  the  imagination.    It  is  not  the  first 
of  these  ;  for  in  every  train  of  thought,  the  appearance 
of  any  one  idea  in  the  mind  occupies  no  more  of  the 
extension  of  time,  tlian  a  mathematical  point  occupies 
of  the  extension  of  distance.    Ten  thousand  mathe- 
matical points  added  together  would  make  no  part  of 
a  line  I  and  ten  thousand  ideas  made  to  coalesce,  if 
that  were  possible,  would  occupy  no  part  of  that  mode 
bf  duration  which  is  called  time.     A  point  is  the 
boundary  of  a  line,  hut  no  part  of  it :  the  appearance 
of  an  idea  in  the  mind  is  instantaneous  j  and  an  instant 
is  the  boundary,  but  no  part  of  time.    Hence  it  fol- 
lows, that  were  every  thing  instantaneous  like  ideas  in 
a  train,,  there  could  .be  no  such  thing  as  time,  since 
nothing  could  be  baid  to' have  in  tliat  sense  of  the 
word  any  duration.    That  time  is  not  a  quality  inhe- 
rent in  all  objectt,  is  likewise  "plain  j  -for  vre  have  aeen, 
that  yrerv  ideas  as  permanent  as  objects, '  the  notion 
of  time  could  never  have,  htfen  acquired.  '  Succession, 
though  it  does  not  itself  constitute  time,  is  essential 
to  its  existence  j  and  were  all  motion  to  cease,  and 
the  attention  of  men  to  be  immoveably  fixed  upon  one 
invariable  object  or  cluster  of  objects,  time  would  cease 
likewise.     It  remains,  therefore,  .  that  time  can  be 
nothing  else' than^the  relation  of  coexistence  appre- 
hended between  things  that  are  permanent  and  those 
trains  of  fleeting  ideas  which  incessantly  succeed  each 
other  on  the  theatre  of  the  imagination.    Thus  whilst 
a  man  ia  steadily  leaking  Ht  one'  object,  Ivhich,  from 
its  being  common,  does  not  tfccupy  his  whole  mind, 
he  ma^  be  conscious  of  a  thousand  ideas  starting  up 
in  his  imagination,  and  nch  ui4t9  tom.TniiBhing  the 
instant  in  vhich  it  appeared.    'Evfiry  one  of  these 
ideas  had  an  existence  ai  Well  M'  the  "obJieOt  'at  which 
he  is  looking;  but' the  extstenccof  each'bf  them  was 
instantaneous  and  in  succession,,  while'  tbe  existence  of 
the  external  object  is  permanent.    The  object,  there- 
fore, as  contrasted  with  a '  train  of  ideas,  is  said  to 
endure  or  to  exist  in  time,  whilst  each  idea  is  destitute 
of  duration,  and  exists  in  no  time. 
*  To  this'  theory  some  objections  occur,  which  it  will 
he  incumbent  upon  us  to  obviate.    It  may  be  said, 
that  though  each  idea  considered  hy  itself  is  instan- 
taneous, and  occupies  no  time;  yet  the' whole  train 
when  taken  together,  whhoot  being  compared  with 
any  thing  external,  is  perceived  to  occupy  a  consider- 
able portion  of  diat  mode  of  duration ;  and  that^ 
thexerore,  time  itself  must  be  something  more  than  a 
mere  relation  between  a  fleeting  succession  of  ideas 
and  objects  of  more  permanent  existence.  -  But  bow, 
we  beg  leave  to  ask,  is  the  .wholff  train  perceived  to 
occupy  any  portion  of  time?  Is  it  not  by  being  com- 
pared with  our  own  existence  ?   A  man  whilst  a  train 
of  ideas  is  passing  through  his  mind  may  be  suddenly 
deprived  of  all  his  external  senses,  and  then  indeed  it 
will  be  impossible  for  him  to  compare  the  fleeting  ex- 
istence of  this  internal  succession  with  the  more  per- 
manent existence  of  external  things;  but,  whilst  he 


thinks  at  all,  he  must  bexoBScioos  of  bis  i»fift  existence,  OfTiiM 
and  cannot  avoid  perceiving,  that  >vhilst  bis  ideas  pass .v 
in  constant  succession,  eadi  making  an  instantaneous 
appearance  in  bis  mind,  he  himself  remains  unchanged* 
Now,  what  is  jt  that  t&is  perception  suggests  to  the 
mind  ?  Evidently  nothnu;  more  than  the  lelatiiHi  of 
coexistence  between  a  'fleeting  succession  and  a  per- 
manent object ;  fur  were  it  possible  that  the  man  could 
be  deprived  of  memory  as  well  as  o^  his  senses,  and 
Still  have  ideas  succeeding  each  other  in  his  mind,  be 
Would  then  think  all  objects  equally  fleeting  ;  be  would 
indeed  be  himself  a  mere  succession  of  instantaneous 
distinct  persons,  ini  could  ,have  no  notion  whatever 
tif  tilde.  His  existence,  though  it  should  seem  to 
endure  half  a  century  as  estimated  by  others,  must 
to  himself  appear  to  pass  away  like  a  flash  of  light- 
ning. 

It  may  be  stilt  futtber  objected  to  our  theory,  that 
time  is  measured  by  motion  ;  and  that  it  seems  very 
absurd  to  'talk  '  of  measuring  a  relation,  especially  a 
mere  ideal  relation,  by  a  real  external  thing.  In  an- 
swer to  this  objection,  which  at  first  sight  appears  for- 
midable, we  beg  leave  to  observe,  that  all  relations  are 
equally  ideal ;  and  that  yet  many  of  them  may  be  said 
to  be  measured  by  real  external  things,  with  as  mudi 
propriety  as  time  can  be  said  to  be  measured  hy  mo- 
tion. '  When  a  man  wishes  to  ascertain  the  relation  of 
quantity  which  one  body  bears  to  another,  though  he 
knotvs  that  such  a  reUtion  has  no  ottier  than  an  ideal 
existence,  and  cannot  be  conceived  but  in  conjunction 
with  the  related  bodies,  he  applies  to  them  successively 
some  commom  standard  ;  and  leaving  discovered  the 
relation  which  each  bears  to  that,  he  compares  the 
one  relation  .with  the  other,  and  thus  ascertains  the 
relation  sought.  Justso  it  is  with  respect  to  motion 
measuring  time.  Tliat  which  to  each  individual  con- 
stitutes r^al  time,  is  the  relation  of  coexistence  be- 
tween the  fleeting  saccession  of  his  own  ideas  and  dither 
things  of  a  more  permanent  natare.  But  a  man  has  of- 
ten occasion  to  ascertain  the  time  of  things  external 
which  fall  not  under  die  inspection  of  his  senses  j  and 
in  society  all  men  have  transactions  with  one  another  to 
be  performed  in  some  determinate  portion  of  time, 
though  there  are  not,  perhaps,  two  men  existing  whose 
ordinary  trains  of  thought  flow  with  precisely  tbe  same 
rapidity.  To  remedy  these  inconveniences, '.it  was  ne- 
cessary to  invent  some  common  standard,  by  means  of 
which  men  might  ascertain  the  duration  of  actions  per- 
formed at  a  distance,  and  be  able  to  keep  appointments 
made  with  each  other.  The  only  standard  proper  for  these 
purposes  ia  such  a  constant  and  equable  motion  as  has 
suggested  a  flux  of  perceptions  common  to  all  men  in 
'all  ages  and  countries  and  hence '  tbe  motions  of  tbe 
faeavenlybodiffl  have  been  uiuversally  made  use  of  for  the 
common  regulators  of  time.  Hiese  motions,  however, 
do  not  constitute  real  and  natural  time,  any  mote  thai 
ft  foot  or  a  yard  applied  to  two  distant  bodies  consti totes 
the  relation  of  quantity  which'  these  bodies  bear  to  each 
other;  Hiey  are  merely  stated  measures,  td  be  dtffonit- 
ly  applied  aconding  to  the  diflferent  pqrpiMes -which  we 
have  in  view. 

Thus,  if  a  man  in  Europe  wishes  to  know  whia.^ 
would  to  him  have  been  the  real  and  natural  time  vskf 
an  action  perlbrmed  in  die  East  Indies,  he  has  oca^y 
to  be  -  told  thai  it  was  co-existent,  we  shaU  suppc^i^e, 
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Of  Use.  with  a.  diurnal  revolntMD  of  tli6  aartb  }  and  br  conh- 
paring  thia  common  measore  with  hii  omial  flow  of 
.  tbougntf  he  can  form  naie  notioa  of  the  extfot  of  that 
tnin  of  ideas,  which,,  had  he  been  jKeaeitt,  would  to 
him  have  been  successively  co^isteot  with  the  action 
in  questiott..  Bat  when  persons  have  an  appointment  to 
luc^  this  oomnMn  neasuxe  of  motion  must  be  diHer* 
«ntly,  w  rather  partuUy,  applied.   In  such  cases,  it 
is  no  part  of  their  intention  to  compare  their  own  ex- 
istence with  diat  of  the  wbi^  train  of  ideas  whidi 
may  past  in  the  nnnd  of  eadis  ior  the  reanlt  of  such 
a  comparison,  vrfiioh  ahme  cmatitiites  ttoe  and  natu- 
nd  Ume,  would  not  be  the  aame  in  periu^w  any  twQ 
BKO  :  but  their  purpose  is,  to  compare  their  own  per- 
manent existence  oolr  witli  that  train  of  sensations 
which  shall  be  excited  in.  the  mind  hf  the  perceptible 
motion  of  the  sun,  or  any  other  body  nxed  upm  whidi 
moves  equably  J  «nd  sndi  a  train  most  consist  of  an 
equal  number  of  instants  in  all  men*    Neither  the 
sun,  nor  the  hour  hand  of  a  common  watch,  moves 
with  Bocb  apparoit  rapidity  as  to  keep  paco  with  the 
internal  flew  of  thoaght  of  which  the  most  phlegm»> 
tic  man  is  conscious.   That  these  bodice  neve  at  all, 
is  known  only  by  their  viable  change  of  place  doria* 
the  Ikpie  of  a  oonsiderahle  porticai  ^  real  tine ;  and 
m»  them  is  in  their  courae  a  certain  number  of  places 
distinctly  marked,  to  which  alone  it  is  agreed  that 


the  aiipunent  j  but  instead  of  an  objection,  we  consider  OflnCittiy 
it  as  a  confirmation  of  the  tmth  of  our  theory.    The  ud  Etcr< 
Deity,  who  is  immntable,  exists  not  in  time,  but  in  ^ 
eternity  }  and  that  these,  though  from  the  poverty  of  • 
language  they  arc  both  odled  modes  of  duration,  are 
yet  very  different  from  each  other,  ^e  shall  endeavour 
to  prove  in  the  next  chapter. 


.Chap.  VIII.  O^Infinitt  WEtermitt. 


As  corporeal  substance  is  certainly  not  infinite,  and  f^e 
as  the  present  material  system  has  in  itself  eveiy  evi-^*' 
dence  of  its  not  being  eternal,  it  may  seem  strai^,  cteraitj 
perhaps,  to  the  reader,  that  we  should  treat  of  infinity  among  Ute 
and  eternity  amoog  the  adjuncts  of  body.    But  in«4i<iacu 
modem  metajdiysics  these  words  are  used  in  a  vagne  *^ 
sense  to  denote  the  extent  of  space  and  time  ^  and  in 
'this  chapter  it  is  our  intention  to  do  little  more  than 
ascertain  their  meaning,  and  to  show,  in  opposition  to 
some  celebrated  names,  of  what  subjects  they  may  not 
he  [dedicated.    There  is  a  mathematical  and  a  meta- 
physifuil  infinity,  which,  though  often  confounded, 
ought  to  be  kept  distinct.    In  mathematics,  extension 
is  said  to  be  divisible  ad  infinitum^  and  number  is  soDpe- 
timea  considered  as  infinite :  bat  in  metaphysics  these 
modes  of  expression  are  extremely  improper.   A  posir 


the  attention  is  to  be  turned,  it  is  impossible  that  of    tive  and  metaphysical  infinite  is  that  which  hhs  no  li> 


time  so  computed  two  men  can  have  different  notions. 
Such  time,  however,  is  bat  partial ;  and  the  method 
of  ascertaining  it,  when  compared  with  that  by  which 
we  ascertain  real  time,  has  a  striking  resemblance  to 
that  by  which  we  a^rtain  the  relation  of  partial 
quantity  between  two  distant  bodies.    When  it'  is 
our  purpose  to  ascertain  the  relation  of  real  qoantity 
whi^  one  body  bears  to  another,  we  apply  the  com- 
mon standard  to  each  in  every  dimension  of  len^, 
breadth,  and  depth  ;  hut  when  we  have  no  edier  view 
than  to  ascertnin  the  rehtioi  of  length  which  the  one 
heart  to  the  other,  we  ap^y  the  common  standard  to 
each  in  that  dimension  only.   Just  so  it  is  with  regard 
to  imI  and  partial  time.    When  an  individual  wishes 
to  ascertain  «^  would  to  him  have  been  the  dura- 
tion of  any  actiim  which  he  did  not  see  performedj 
he  applies  the  common  standard  to  the  existence'  of 
that  action,  and  to  the  usual  flow  of  his  own  thoughts : 
but  when  two  men  talk  of  the  duratica  of  any  ac- 
tion, or  agree  to  meet  on  such  a  day,  they  compare 
the  existence  of  the  action,  or  the  distance  intoren- 
ing  hrtween  the  present  moment  and  the  day  of 
meeting,  only  with  that  partial  tram  of  sensatioM 
which  by  the  oonnMA  standard  is  generaUed  in  an 
eqoal  aunlMr,  a«d  in  the  eame  order,  in  the  minds 
„      of  both. 

nmc  mmi        «iU  be.eaid,  that  if  tine  be  nediing  nan  than  a 
lavB  ^  ft  men  rdatioa  sobstBtiDf  betweea  traint  trf  ideas  or 
*  *     other  fleeting  objects,  and  things  of  a  more  perma- 
wmt  existence  \  and  if  the  nniverse  had  a  beginning } 
cither  time  must  have  had  a  beginning  likevrise,  or  the 
Deity  cannot  be  immuUUe.  '  " 

Vox.  XUI.  Part  IL 


mits,  and  to  which  no  addition  can  be  made  }  biit  it  is 
obvious  that  there  is  no  number  which  may  nOt  be  en- 
lar^d,  nor  an^  pontive  idea  of  extension  which  has  not 
limits,  and  which  may  not  be  either  increased  or  dimi- 
nished.  The  infinity  of  the  mathematician  is  termed 
infinity  ofpower^  and  that  of  the  metaphysician  cbsolute 
infinity.    The  fii«t  consists  in  this,  that  a  being,  how- 
ever great  or  sm^l  it  be  supposed,  may  still  be  con-, 
ceived  to  yesseos  more  greatneas  or  minuteness  than  we 
can  (bm  an  idea  of,  even  after  the  utmost  stretch  of 
hnman  thoofj^t.    Thus  when  it  is  said,  that  all  extenr 
aion  as-snch  is  infinitely  divisible,  it  is  not  meant  that 
every  extended  sofaetance  contnina  an  infinite  number 
of  rtal-part$ :  for  then  the  parts  of  an  indi  would  be 
equal  to  those  of  a  league :  hut  the  meaning  is,  that 
in  ideal  extension  we  can  never  reach  the  end  of  ideal 
division  and  subdivision.    In  like  manner,  when  it  is 
said  that  number  is  infinite,  the  meaning  is  not  that 
any  positive  number  is  without  limits,  or  the  possibi- 
lity of  increase,  but  that  we  might  go  on  for  ever,  - 
adding  unit  to  unit,  without  apprMching  nearer  to  the 
end  of  the  process.   If,  therefore,  the  mathematician 
would  speak  properly,  and  without  the  i^ectation  of 
paradox,  he  ought  to  say  that  all  extension  as  sucli  is 
wd^mtdy  divisible,  and  that  unit  might  be  added  to 
unit  without  -end ;  but  these  phnses  surest  notions 
yerj  diflinent-  from  that  of  a  mctapl^ical  infinite, 
whidi  is  something  positive  to  lAidi  nothing  can  be^^J^ 

added  (b).  ....  time  wpp*- 

That  there  is  something  positively  infinite^  has  been  scd  to 

 „  ,  very  seldom  questioned  ^  hut  it  has  been  mrmly  di's-t|f*<''wi|it. 

We  alloir  the  force  of    wited  among  metaphysicians  what  subjects  are  infinite.  ^'^^^^ 
+  .       4M  DfetenuU: 


(b)  'o*  y«{  »  ^«3n  4<*      s*  «»  V*  it*  irTt,  «w7*  wnicw  s^<.  .i^mf.  P^.  ^wcir/f.  lib.  iz.  cap.  9.  page  492:  j^, 

tool.  i.  O/WTa  ...  '  ...  ' 
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Dr  Clarke  and  his  adherents  have  coatended  that  space 
and  time  are  real  thing* }  that  tb^  are  bodies  of  neces- 
sary existence;  that  the  former  impresses  ns  with  the 
idea  of  its  infinity,  and  that  the  lidter  is  positively 
eternal.  "  "nrae  and  space  (say*  the  doctor  *)  are 
the  sine  qua  non  of  all  other  thmgr^  and  of  all  other 
ideoB.  To  suppose  either  of  them  fynte^  is  an  express 
contradiction  in  the  idea  itself.  No  man  doet  or  ran 
posnbly  mqg^Mf  either  of  them  to  be  finite  >  but  only 
either  by  mm-aUentkm  or  by  choice  be  attends  perhaps 
taparicXhnideatWcAJw-hkuvimentU^  tothe remain- 
der.  They  who  nmose  space  to  be  nothing  Imt  a 
rdation  between  two  bodies  are  guilty  of  the  absordit^  of 
sopposing  that  which  is  nothing  to  have  real  qualities : 
For  the  space  wkkh  is  between  two  bodies  is  always  unal- 
terably just  what  it  was,  and  has  the  very  same  dimen- 
sions, qaantity,  and  figure,  wbf^er  thete  or  any  other 
bodies  be  there  or  any  where  else,  or  not  at  all.  Just  as 
time  or  duration  is  the  same,  whether  you  turn  your 
hour-glass  or  no,  or  whether  the  sun  moves  or  stands 
Btfll,  or  whether  there  wa»  ot  vsas  not  any  aun,  or  any 
material  world  at  all.  To  set  bounds  to  space  is  to 
suppose  it  bounded  by  something  which  itself  takes  up 
macct  and  that  is  a  contradiction  j  or  else  that  it  is 
bovnded  by  nothings  which  is  another  contradiction. 
To  suppose  space  removed^  ^stro^d^  or  taken  oway^ 
amounts  to  the  absurd  supposition  of  removing  a  thing 
away  front  itself i  that  is,  if  in  your  wtagination  you 
annihilate  the  wh^e  of  infinite  space,  the  whole  of  wi- 
fmte  space-yfiW  still  remain  j  and  if  you  annihihtte  any 
part  of  it,  that  part  will  still  necessarily  remain,  as 
appears  liy  the  unmoved  situation  of  the  rest ;  and  to 
suppose  it  divided  or  tHmtible  amoimta  to  the  samecpn- 
tradiction." 

The  absurdity  of  considering  space  as  a  real  external 
thing  baa  been  already  evinead  in  Chap.  IV.  p.  624. 
where  it  was  shown  how  we  acqoire  the  notion,  and  what 
kind  of  notion  it  is.  Space,  as  was  there  aA)8^ed,  nMky 
he  conceived  either  as  the  men  afaaence  and  possibili- 
ty of  body }  or  as  ideal  extensioD,  united  to,  and  in- 
bering  in,  an  ideal  substratum.  Taken  in  the  fomier 
sense,  it  is  an  object  of  pure  intellect ;  in  the  latter,  it 
is  an  uffa  or  form  in  the  imagination.  That  the  ab- 
sence of  body  or  matter  is  the  sine  qua  non  of  all  other 
thing«>,  and  all  other  ideas,  Dr  Clarke  was  not  dis- 
posed to  affirm,  when  he  made  the  divine  substance  to 
pervade  every  material  atom  in  the  universe :  and  to 
talk  of  the  absence  of  body  being  infinite  is  a  palpable 
contradiction,  noless  Berkeley's  doctrine  be  true,  that 
the  materia}  world  has  no  existence.    To  say  that  the 

C'bHity  of  matter  is  infinite,  is  to  use  language  which 
10  other  meaning  than  that,  however  nr  the  mat- 
terial  world  he  on  all  sides  extended,  ito  extension  ma^ 
Bttll  be  conceived  greater  and  greater  ad  infinitum.  Thu 
is  a  positioif  whioi  no  philosopher  ancient  or  modem 
has  ever  denied  ;  but  it  is  so  far  from  implying  that 
we  have  a  positive  idea  of  the  infinity  of  the  material 
world,  or  of  any  adjunct  of  the  material  world,  that  it 
is  absolutely  iticoosistent  with  such  infinity.  AVhatever 
is  capable  of  perpetual  increase  must  certainly  have 
limits,  and  every  new  addititm  is  the  limit  of  that  to 
whieh  the  addiUm  was  made. 

Taken  in  the  second  acceptation  as  an  i&al  extension 
•lUkifced  with  an  ideid  subHratum,  space  is  so  &r  from 
being  infinite  in  any  sense  of  the  word,  tluU  we  will 


venture  to  assert  no  roan  ever  contemplated  such  a form  oflnfin^ 
in  his  own  imagination,  without  conceiving  it  to  be  sad  Eur- 
bonnded.  Of  thjs,  at  least  we  are  certain,  that  when 
we  have  attempted  to  frmne  a  positive  idea  of  pure  - 
space,  it  has  not  been  in  our  power  to  divest  that  idea 
of  limits.  Those  who  can  frame  in  their  minds  teal 
and  positive  ideas  wholly  abstracted  from  emy  incG* 
vidual  object,  may  indeed  perform  in  this  way  many 
feata  above  otn-  abilities  ^  but  as  we  possess  no  such 
powm  of  abstraction,  every  thug  whidi  we  can  call  an 
idea  is  limited  in  the  aaine  Bmnner  that  the  object  it- 
self is  limited  from  wbldi  the  idea  sras  derived.— •lliitf, 
the  lurgest  eapansioa  that  em  we  beheld  is  the  concave 
hemis^nexe  j  and  when  we  try  to  form  the  laivest  po- 
sitive idea  of  pore  space,  all  that  we  can  do  is  to  figure  to 
ourselves  that  concave  empty  of  body.  We  may,  in-  . 
deed,  suppose  its  diameter  to  be  either  a  millitm  or  ten 
thousand  millions  of  miles ;  and  we  may  go  on  enlarg- 
ing it  ad  infinitum :  but  whra  we  retnm  from  this  pro- 
cess of  intellect  to  the  contonplation  of  the  ideal  fwns 
of  the  imiqpnatiofl,  none  of  these  forms  appear  to  os 
larger  <nr  more  extended  than  the  hemisphere,  -whitb  is 
the  object  of  sense,  and  they  all  appear  to  be  bounded, 
and  bounded  in  the  very  same  way. 

With  renect  to  the  etemi^  cf  time,  we  diink  Br 
Chirice  cqow^  miitaken  as  with  respect  to  the  infinity 
of  space.   Or  time,  indeed,  we  cnwiot,  pnperiy  speak- 
ing, have  any  idea  or  mental  .^rus.   Time,  as  we  have^'^^, 
•een,  is  a  mere  relation,  and  is  in  itself  the  creature  ofpontnely 
the  mind  which  has  no  external  ujutem.  It  is  suggest-udaite; 
ed,  however,  by  the  fleeting  soceession  of  our  ideas,  oid*^' 
compared  with  the  more  perma;ient  existence  of  other 
objects :  and  therefore  succession  is  essential  to  it.  But 
nothing  which  has  parts,  whether  coexistent  or  in 
soceession,  can  be  positively  infinite.    For,  "  in  an  in- 
finite scries  of  socceSMve  generatiou  of  men,  fiv  10- 
stance,  there  will  be  sevcnu  infinite*  that  are  parts 
one  another ;  and  by  oonseqoenoe  one  greater  than  an- 
other: which  (as  has  been  well  aigoed*)  is  an 
pKM  contn|dictiaii,  since  the  gmUor  mnst  Mceasarily  |^|^^ 
hoond  the  less,  uid  ezooed  its  limits  1^  so  moch  as  ttu^tiim 
is  neater  thus  it ;  that  is,  must  make  it  not  infinite.  o/Spmt, 
Infinite  geaeratioiis  contain  an  infinitely  greater  infi- 
nity  of  particular  men.    An  infinite  number  of  men  ]||^^^ 
must  have  twice  as  many  hands,  and  ten  times  as  many 
fingers,  and  so  on.     Infinite  time  has  an  infinity  ofSc«slMtk 
ages;  these  a  much  peater  infini^  of  years,  days,'*y 
hours,  &c    Space  likewise  (acconbng  to  Dr  Clarke)  JjJjV 
has  three  dimensions,  all  infinite.    It  must  therefiHre,aixiv'( 
contain  an  infini^  of  smfoces,  ■  u  infinitely  greater  in-  Or^m  i 
fiuity  of  Knes,  and  a  still  infinitely  greater  infinity  of-B^^ 
physical  points.   The  case  is  the  same  in  nnmbcr  it- 
self, whioi,  if  «c  wppase  it  to  contain  an  absolote  in- 
finity^ of  thousands  (and  we  may  «•  well  do  that  aa 
imagine  it  to  eomptenend  an  infiuty  ni  mita),  it  will 
contain  ten  times  as  many  hundreds,  ^y  times  as 
many  scores,  and  so  00.    All  this  is  only  the  indefi- 
mteness  of  number,  which  we  in  vain  attempt  to  torn 
ioto  a  positive  infinite  with  which  it  is  totally  incom- 
patible.   For  let  us  add  one  to  any  of  these  infinite 
series  of  generations,  ages,  lines,  or  numbers,  which 
we  know  to  be  always  in  our  power,  and  if  it  was  abr 
solutely  infinite  before,  here  is  one  more  than  infinite. 
If  it  oaly  becomes  infinite  now,  then  one  finite  ad^ 
to  anothw  finite  makes  infinity.   If  it  he  so  brgw  af- 
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orinflaitr  ter  tlw  addition  than  it  WW  beflm,  -then  one  put 
Mid  Eter-  added  to  ano^er  adds  nothing }  all  which  an  absirrdi- 
ties.  The  same  will  appear,  if  we  subtract  a  part  from 
'  tbi»  supposed  abaolnte  infinite,  which  may  h»  dode  in 
.an^  of  the  fbrementioned  snbjects,  as  well  as  in  every 
thins  which  admits  of  parts,  or  may  be  taken  in  piece* 
by  we  mind." 

To  this  kind  of  reasoning  Dr  Clarke  replies  as  fol- 
Tbe  onul.  lows :  "  To  endeavour  to  prove  that  there  cannot  pos- 
replyto  the  ^ly  such  thing  as  u^mle  time  or  spaccy  from 

the  imposribility  of  an  addidon  of  finite  parts  ever  com- 
siwwa  pou»^  01*  exhausting  u  infinite )  or  from  the  imagi- 
nary inequality  of  the  nnmber  of  years,  days,  and  hours, 
that  would  be  contuned  in  the  one }  w  of  the  miles, 
jards,  and  feet,  that  wonld  be  contained  in  the  other, 
19  supposing  infinites  to  be  made  up  of  nnmbers  of 
finites  i  that  is,  it  is  supposing  finite  quantities  to  be 
mhquot  or  constituent  parts  of  infinite,  when  indeed  they 
are  not  so,  but  do  all  eqaatfyy  whether  great  or  «matf, 
whether  many  or  JeWy  bear  the  very  same  proportim 
to  an  infinite,  as  maUiematical  points  do  to  a  Ime,  or 
Imei  to  a  snpoficies,  or  as  moments  do  to  time,  that 
is,  none  at  all.  No  given  number  or  quantity  can  be 
any  aliquot  or  constituent  part  of  infinite,  or  be  compa- 
red at  all  with  it,  or  bear  any  kind  of  proportion  to  it, 
er  be  the  feundatioa  of  any  argiiment  in  any  qnestion 
concerning  it.*' 

If  it  be  indeed  true,  and  it  is  that  for  which  we 
contend,  that  no  given  number  or  quantity  can  be  any 
aliquot  or  constitoent  part  of  infinite,  or  be  compa- 
red at  all  with  it  j  then  it  undeniably  follows,  not  Uiat 
miles,  yards,  and  feet,  are  no  constituent  parts  of  spa  ( < ; 
or  years,  days,  and  hours  constituent  parts  of  time } 
hut  that  space  and  time  cannot  possibly  be  positive  in- 
finites. This,  we  say,  follows  undeniably :  for  no- 
thing is  more  evident,  than  that  all  quantities  of  the 
same  kind,  firom  the  largest  to  the  least,  bear  a  certain 
proportion  to  each  other  j  and  upon  the  supposition 
that  ^ace  is  a  real  extending  thing,  miles,  yards,  and 
feet  are  included  in  it,  and  bear  to  it  the  relation  of 
parts  to  a  whole.  The  same  is  true  of  time,  days, 
and  hours.  To  affirm  (for  no  proof  is  (^ered),  that 
all  finite  quantities,  whether  great  or  small,  whether 
many  or  few,  do  equally  bear  the  very  same  proportion 
to  an  infinite,  as  mathematical  points  do  to  a  line,  or  as 
111  moments  do  to  time,  is  plainly  to  beg  the  question- 
to  be  a  *<  that  space  considered  as  a  real  extended  thing  is 
titMfriik'  infinite  and  to  beg  it,  too,  in  (f^positioQ  to  the  com- 
mon  sense  and  reason  of  mankind.  Mathematical  points 
we  alt  know  to  be  nothing  real,  but  merely  negations 
«f  extension  ;  but  supposing  space  to  be  sopiething  real 
and  extended,  can  any  man  persuade  himself  that  a  mile 
w  a  million  of  miles  of  this  s^ace  is  likewise  a  mere 
negation  of  extensioo  f  With  him  who  can  bring  him- 
self to  this  persuasion,  we  pretend  not  to  argne.  He  is 
possessed  el  fiwolties,  whether  true  or  folse,  of  which  we 
nc  d^itnte. 

Hut  finite  qnantities,  whether  great  or  small,  do 
all  equally  bear  the  same  proportion  to  an  infinite  in 
potter^  is  indeed  true but  it  is  no  great  discovery :  fw 
such  an  infinite,  as  we  have  seen,  is  nothing  but  the 
continued  possibility  of  repeating  the  same  mental  pro- 
cess of  addition  or  multiplication  j  and  he  who  can  go 
on  for  ever  adding,  in  his  own  imagination,  foot  to 
foot,  or  hour  to  hour,  will  find  it  equally  easy  to  add, 
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in  the  sane  manner,  league  to  league,  age  to  age.  OT  Infaity 
If  he  can  perform  the  <me  operation,  he  must  lik«-  Etcr< 
wise  have  power  to  perform  the  other  \  and  be  cannot  "^^  . 
bnt  perceive  that  it  is  as  impossible  to  come  to  an  end,  ' 
of  adding  lei^ne  to  league,  or  age  to  age,  as  of  add- 
ing fimt  to  foot,  or  hour  to  hour  $  but  then  he  miut 
know  that  these  leagues,  feet,  ages,  and  hours,  are  not 
real  external  things,  but  mere  ideas  and  notions  in  his 
mind.  If  such  powers  of  ideal  mnltipUcatuw  and  ad- 
dition be  what  Sr  Clarke  means  by  the  ideas  <^  space 
and  time,  it  is  indeed  a  contradiction  to  suppose  either 
of  them  limited  ;  for  that  is  to  suf^ose  our  powers 
diflferent  from  what  we  know  tbem  to  be  by  oonscioas- 
ness  and  experioice.  But  to  confound  powers  with  the 
o^/wte  of  those  powers,  is  certainly  very  inaccurate}  and 
to  mppose,  because  we  can  go  on  for  ever  adding  one 
p<»tion  of  ideal  8pa<!e  or  time  to  another,  that  therefore 
our  ideas  of  space  and  time  are  in  themselves  positively 
infinite,  is  a  contradiction :  for  to  an  idea  positively 
infinite,  it  is  obvious  that  nothing  can  be  added.  £i< 
ther,  therefore,  space  and  time  do  not  impress  as  with 
die  ideas  of  their  positive  infinity  ^  or  we  cannot  have 
the  power  of  adding  league  to  league,  and  age  to  age, 
without  end. 

**  But  (says  the  doctin-)  to  suppose  space  removed^ 
destn^ed,  or  taken  wholly  away,  amonnts  to  tlw  ab* 
surd  supposition  of  removing  a  thing  fimn  itself;  that 
is,  if  m  your  imagination  you  remove  the  i^le  ^space, 
the  jrhm»  of  space  will  still  remain."  True,  every 
man  has  ideas  <h  space  treasured  up  in  his  imagination, 
which  the  sound  of  the  very  word  space  will  at  all 
times  bring  into  his  immediate  view  j  and  whilst  he 
has  such  idieas,  it  is  impossible  that  he  should  not  have 
them  :  which  is  all  the  mystery  of  the  matter,  and 
amounts  to  nothing  more  than  that  a  thing  cannot  be 
and  not  be  at  the  same  instant.  When  the  doctw 
affirms,  that  if  "  ^ou  annihihite  any  part  of  space,  th^ 
part  will  necessarily  ranain,  as  i^paais  by  the  onmoved 
situation  of  the  rest,**  we  are  not  certain  that  we  per- 
fectly undoatand.  him.  A  man  may  mm^j  think  of 
a  cubical  indi  without  thinking  of  a  foot  or  a  yard  f 
and  he  may  suppose  the  inch  tucn  away  fimi  the.  foot 
or  the  yard,  and  these  ideal  quaittities  so  much  lessen* 
ed  by  the  subtraction.  But  if  the  doctor  be  hers 
again  confonodiog  the  powers  of  the  mind  with  the 
positive  ideas  of  space,  the  sentence  when  expUincil 
will  be  seen  to  contain  nothing  to  his  purpose.  Every 
man  has  the  power  of  contemplating  in  idea  millions 
of  miles,  and  millions  of  ages,  and  of  adding  mile  te 
mile,  and  age  to  age,  witlmit  end  ^  nod  if  he  try  te 
dejNrive  himself  ot  any  part  of  this  power,  or  to  fix 
a  limit  to  the  mental  process  of  addition,  he  will  find 
that  in  spite  of  himself  his  imagioation  will  ramble  be- 
yond the  limit  assigned,  and  that  he  has  attempted  an 
imposubility.  This,  however,  is  so  far  from  being  a 
proof  that  his  ideas  of  space  and  time  are  po^tively  in- 
finite, that,  as  we  have  already  observed,  it  is  a  proof 
of  the  contrary. 

But  (says  this  great  man  and  his  followers)  "  space  Space^and 
and  time  are  the  sine  qua  mm  of  all  other  things  andtime  are 
all  other  ideas.    The  snpposal  of  the  existence  of  01^*^*^  be 
tAtng  ujhatever  includes  necessarily  a  presuppontion  of 
the  existence  of  ^paee  and  (onr;"  and,  therefore,  ifetbrr 
there  be  an^  thing  infinite  and  eternal,  space  and  timetiwigs{  bui 
most  likewise  be  so. 
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Of  Infiuit;  To  every  eorpoKul  substaace,  and  avcry  idea  of  sdtk . 
MidEter-  substance,  space  and  time  are  indeed  neccsaacy:  tax 

.  every  body  bas  extension  and  duniti(«  }  and  every  idea 

•  of  a  particular  body,  being  nothing  but  a  secimdary 
perception  in  tbe  imagination  or  memory,  most  have  the 
same  relation  to  imaginary  extension,  that  the  object 
from  which  it  was  derived  has  to  extension  vriiich  is  real. 
'  Kvery  idea,  too,  which  remains  in  the  ima^natitm 
whiUt  a  train  of  other  ideas  passes  successive];  in  view,, 
or  iriiilst  external  Uiings  are  perceived  to  change,  has 
real  time.  Bnt  will  any  man  say  that  oaMcnwMfW,  our 
"o^'lJ^io  power, ,  our  acts  of  willing,  or  even  tatte$, 

wbateTCrto""''*'^*  and  MR^,  are  extended,  or  that  tbe  aopposal  of 
space,  ar    their  exietenoe  necessai^  implies  a  presupposition  of 
the  existeoce  of  space  ?  We-  acquire  our  idns  of  ex- 
teasion  and  space  by  means  of  our  senses  of  touch  ud. 
sight ;  and  we  learn  from  experience,  that  things  ex- 
ternal and  extended  are  the  causes  of  our  sensations  of 
taste,  sound,  and  smell.    The  effects  are  in  oyr  minds 
closely  associated  with  the  ideas  of  their  causes  }  and. 
it  is  not  perhaps  easy  to  think  of  a  particular  sound, 
taste,  or  smell,  withoat  at  the  same  time  thinking  of 
tbe  object  by  which  it  was  first  excited  ia  the  mind 
but  had  we  been  originally  formed  with  tbe  powers  of 
,     consciouuKss,  thinkug,  smd  willioj^,  and  with  no  other 
senses  than  those  of  tasting,  smelling,  and  hearing,  it 
as  obvious  that  we  never  could  have  had  tbe  idea  of 
tpaeei^  and*  therefore,  that  idea  cannot  potsibly  be  nc- 
cessaiy  to  the  prem^iOBition     every  thing  else.  To 
consciottiiiem,  tiinlu^,  and  wSlini^  space  is  m  fiw 
from  bung  neeepaary,  that  we  cannot  perceive  any  die, 
moA  distant  relation  between  them*  It  is  not  more 
difficult  to  conceive  a  part  greater  than  tbe  whole,  than 
it  is  to  conceive  an  ell  of  eotucuntmesi,  of  thought,  or  of 
.  tattl  i  not  is  it  in  the  power  of  any  man  to  make  ipace 
and  sweetness  coalesce  in  his  mind  so  as  to  form  of  the 
two  simple  ideas  one  complex  conce^on.   He  very 
reverse  is  tbe  case  with  respect  to  tbe  objects  of  sight 
and  touch.    The  idea  of  every  Uiing  which  we  see  and 
handle  necessarily  coalesces  in  the  miad  with  tiic  idea 
or  sjHwe,  nor  can  we  possibly  separate  the  one  from  the 
other ;  but  the  thmga  which  we  ate  and.handle  are  neir 
a«4  infinite  nor  capable  of  infinity, 

to  tiaae.  'With  respect  to  time,  tbe  same  obaervationi  will  be. 
fonnd  le  be  jnat  aa  with  respect  to.  space.  VPfaatever 
is  liable  to  duuige,  exists  in  timcjuid  cannot  be  eter- 
nal ;  but  if  there  be  any  being  immutable,  and  who 
views  at  once  all  things  which  to  us  are  past,  present, 
■  and  to  come,  the  existence  of  that  being  is  not^m- 
mensurable  with  time.  That.snch  a  being  is  possible 
no  man  can  doubt,  who  reflects,  that  if  we  bad  one 
piennanent  idea  invariably  in  the  mind,  we  should  never 
have  acquired  the  nothn  of  succession  or  of  time  j  and 
that  if  there  were  actualfy  no  cAange  in  nature  there 
could  not  possibly  in  nature  he- any  such  thir^  as  tme. 
Every  man,  therefiMV,  who  can  conceive  exiatrace 
withoat  change,  most  be  cimvinced,  that  **  the  mpposal 
of  the  existence  of  any  thing  whatever  does  net  necea- 
sarily  include  the  presu^osttion  of  tbe  existence  of 
time ;  and  that  there  may  be  an  eternity  distinct  from 
.  time,  is  well  as  an  infinity  distinct  from  spacer  nay, 
that  nothing  which  is  properly  infinite  and  eternal  can 
possibly*  occupy  either  space  or  time. 
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If  it  he  adeod,  What  kind  of  infinity  md  eternity  ottaSAf 
they  are  which  have  no  relatim  to  ^ace  and  time  ?  sed  I,tn- 
Cudwoith,  treading  in  the  footsteps  of  the  ancients,  baa^^^]' 
Icmg  ago  answered.  That  they  are  '*  absolute  perfection,  ' 
and  necessary  existence.    For  (says  be),  in^te  under-ia^^  .^d 
standing  and  knowledge  is  nothing  else  but  perfect  know 
ledge,  which  hath  in  it  no  defect  or  mixture  of  igno-^batuiqr 
ranee,  but  knows  whatsoever  is  knowable.  In  like  man-*'*' 
ner,  it^mU  pwter  is  nothing  else  bnt  P^rf^t  power, 
which  hatb  in  it  no  defect  or  mixture  of  impoteocy-^ 
a  power  which  can  do  every  thing  vriiich  is  possible  or 
cwceivable.  lMiiy,Infin^^duratioii,st eternity ^'a 
Tcally  nothiiig  else  but  perfecttim,  as  including  in  it  ne* 
eestarjf  eMOstice  and  mmvtabiiittf  ;  so  that  it  is  a  contra- 
diction t»  anppoio  such  a  being  to  have  had  a  beginning, 
to  cease  to  be,  or  to  tu&x  w  be  affected  by  any  change 
whatever.  And  because  infinity  is  perfection,  therefore 
nothing  which  includes  in  its  idea  ot  essence  any  thing 
of  imper^tion,  as  every  positive  idea  of  nomber,  cor- 
poreal  magnitude,  and  successive  durataoo,  evidently 
does,  can  be  truly  and  properly  infinite  *.**  •  httrUn- 

It  must  indeed  be  confessed,  that  tbe  idea  of  succes-tes/  Sg- 
sion  so  insinuatesitself  into  onr  usual  ideas  of  existence,*'''"' 
and  is  so  closely  cwmected  vrith  the  existence  of  all  finite 
beings,  that  wo  find  it  extremely  difficolt  to  inu- 
gine  the  etomiJ  existence  of  God,  any  irtherwise  than 
as  an  eternally  continued  aeries  or  sncoeasioii.  On^ 
CTOstant  conversation  with  material  objects,  and  tfae 
aasocialionB  thence  arisii^,  make  it  almost  impossible 
for  na  to  consider  things  abstmctcd  from  time  and 
apace}  yet  vra  have  the  evidence  of- experience  and 
consciousness,  that  u  i^  may  be  conceived  without 
relation  to  space  and  time,  and  that  ^laoe  and  time 
cannot  be  made  to  coalesce  with  SMue  of  our  notions. 
Hie  same  most  be  true  with  respect  to  infinity  and 
eternity  ^  fiir  we  have  seen  that  neither  space,  time, 
nor  any  thing  else  which  consists  of  parts,  whether 
continuous  or  successive,  can  be  somiosed  to  be  posi- 
tively infinite,  as  the  supposition  implies  tbe  moat  pal- 
pable contradiction.    But  that  there  may  be  perfect 
power,  perfect  knowledge,  and  ^rmanent  invariable 
existence,  is  so  fiw  finn^  implyug  any  cmtradictien, 
that  even  we,  vriioae  fiwnltiea  are  so  veiy  narrow,  can 
yet  make  som«  advancea  towards  the  conception  ^ 
such  perfections.    Thus,  every  man  of  common  nn- 
derstanding  knows  that  some  things  are  in  themselves 
possible,  and  others  impossible,  to  be  performed  by 
any  power.    Of  these  possibilities  and  impoesibilitiea 
a  philosopher  knows  more  than  an  illiterate  man  ;  and 
one  jdiilosopher  knows  more  than  another.    An  intel- 
lect.more  perfect  knows  more  of  them  dwui  any  man  j 
and  that  intellect  which  knows  tbem  all  must  be  absiH 
Intely  perfect,  and  incapable  of  im^vement,  became 
it  knows  evcoy  thing  Ti^udi  is  to  be  known.  Tbe 
same  is  true  w  perfect  power but  we  shall  treat  of 
reid  infinity  and  eternity  more  at  large  when  we  come 
to  demonstrate  the  being  and  attributes  of  God.  At 
present  it  is  anfficient  to  have  Aown  that  noting  can 
be  positively  infinite  bat  a  beug  absolntely  perfect ; 
which  never  waa  not,  which  can  prodoco  all  things 
possible  and  conceivmUe,  and  npon  iriiich  all  other' 
things  most  depend. 
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ClUP.  !■      Mind  m  GBHSRAt.. 

THE  science  of  iiieta|ihysic8  cfunprebends  every 
thin^,  into  tlie  existence,  natuTc,  or«&iises  of  which  any 
inquiry,  may  be  awde.  Bat  all  things  of  which  we  have 
any  notion  or  idea  may  be  divided  into  miod  and  body, 
with  their  various  powers,  qualities,  and  adjuncts.  By 
Mind  dt>  body  is  meant  tluU  which  is  solid,  extended,  inert,  and 
gdngniihed  divisible }  and  its  several  adjaacts  are  apace,  motion, 
nmnbcry  and  time.  The  only  mind  with  which  we  are 
MrtwMte^  acquainted  it  oar  ewn  }  and  we  know  that  it 
is  posMSwd  cif  tiM  powen  of  sensation,  perception,  re- 
tention, eonsciousnesB,  reflec^ioii,  maoa,  and  will. 
These  are  totally  different  fnm  extension,  solidity,  di- 
visibility,  and  motion and  tbocfore  it  is  proper  to  di- 
stioguish  the  being  of  which  they  are  powen  by  another 
name  than  that  of  body* 

Of  bodies  there  are  various  kin^  possessing  varions 
sensible  qualities ;  and  from  analogy  tt  is  reasonable  to 
conclude,  that  there  may  be  various  classes  of  minds 
endowed  with  diflhrent  kinds  or  degrees  of  power. 
For  this  indeed  we  have  stronger  evidence  than  that  of 
analogy.  Bmte  aoimak  evidently^  poaseN  the  powers 
of  pereeptiaB  and  tpontanei^  with  some  d^pee  of 
cenieioainess  ^  bnt  as  they  appear  not  to  reflect  iqion 
their  own  eondaot,  or  to  have  their  actioiu  inflneiKxd 
by  motives,  their  minds  axe  inferior  to  oois,  tbou^ 
still  perfeetly  distinct  from  mere  extended,  inert,  and 
divisible  subatances.  Mind,  therefore,  considerpd  with 
respect  to  its  powers,  is  evidently  difiiarent  from  body 
considered  with  respect  to  its  qoalities.  Tins  ia  indeed 
a  truth  which  haa  seldom  if  ever  been  controverted ; 
but  it  has  been  long  and  warmly  disputed,  Whether 
mind  and  body  be  not  both  composed  of  the  same  first 
matter  ? 

Hobbes  supposed  that  every  material  atom  is  en- 
bypotbciii  dowed  with  the  faculty  of  aensatioa  (c)  }  but  that  for 
of  Hobbes  niemory  each  sensation  is  momentaneoos,  heing 

wrimT  wholly  effaced  as  socm  as  its  cause  is  remo- 

ved. Though  dus  faypotheoia  is  too  absord  to  reqnure 
a  fiimal  and  laboured  oonfutatton,  it  may  not  be  impro- 
per to  observe,  tint,  if  it  were  true,  the  haira  of  a  man*i 
bead'would  feel  otreme  pain  -when  pindied  b^  the  hot 
iron  of  the  hur-dreaser }  and  that  the  nails  of  his  fingers 
would  be  severely  tortured  when  under  the  operation  of- 
the  knife  or  the  rasp. 

Otliers  have  supposed  that  each  atom  of  nattor  has 
a-  tendency  towards  sensation  and  perception  j  and  that 
vAen-a  sufficient  number  of  thcae  atoms  are  brought 
togedier  in  a  certain  order,  the  wmUtd  tendamu  pra- 
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duce  the  actual  powers  which  distinguish  mind  from . 
gross  body.  This  supposition  is  if  possible  more  ab- 
ftord  than  that  of  Hobbes.  Sensation  and  perception 
are  of  sucb  a  nature,  that  a  mere  tendency  towards  them 
ia  inconceivable..  A  thing  must  either  be  sensible  and 
percipient,  or  inaenstbte  and  inert :  there  is  evidently 
no  mediom.  Or  it'  ne  could  suppose  each  individual 
atom  to  have  a  tendency  towards  sensation,  it  would  by  ' 
no  means  follow  that  a  namber  of  such  atoma  brought 
together  in  any  possible  order  would  become  one  sen- 
tient, thinking,  and  active  being.  A  number  of  bodies 
laul  upon  an  inclined  plane  have  each  a  tendency  to  rdl 
downwards)  but  if  the  declivity  of  the  plane  be  not 
such  as  that  their  separate  tendencies  may  overcome 
Ae  resistaiice  oppoeed  to  each  individual  body  by  fric- 
tion, the  united  tenancies  of  aU  the  bodies  when  brooght 
together  will  not  be  able  to  overpoww  the  resistance  of 
their  united  frictions.-  Just  so  is  it  with  respect  to  sen- 
sation and  perceptiim :  If  the  tendency  of  one  atom  can- 
not overcome  one  degree  of  inertness,  the  tendency  of  a 
thousand  atoms  will  not  overcome  a  thoosaod  degrees  of 
the  same  inertness.  330. 

Wc  have  just  mentioned  these  absurd  BupposUicms  Only  tir» 
that  our  article  might  be  eooq^te:  but  it  la  ^per  °P*'"*°' 
to  inform  the  reader,  that,  so  ur  aa  we  know,  i>cither^^'^^|^ 
of  them  has  for  these  many  years  been  maintained  hv 
any  {diilosopber  of  emtneoce  either  at  liome  or  ahmao. 
HkB  epittione  on  this  subject,  which  at  present  divide 
the  republic  of  letters,  are  two }  and  these  alone  ate 
worthy  of  examination.  One  party  maintains,  Tliat 
perception,  memory,  reason,  and  will,  &c.  are  the 
powers  of  a  being  which  must  be  immaterial  and  indi- 
visible :  The  other  alleges.  That  as  we  know  nothing 
of  these  powers  bnt  from  our  own  consciousness,  ana 
as  we  can  trace  them  in  ourselves  to  the  Iwain  and  no 
farther,  we  have  no  reason  to  suppose  that  th^  are 
the  povrers-of  any  substance  distinct  from  matter.  Both 
parties,  however,  distinguish  that  which  in  man  is  the 
subject  of  tbouoht  from  his  external  organs  of  sense, . 
and  agree  to  caJA  it  by  the  name  of  mind;  though  the 
one  considecB  it  as  cominsefl  of  the  same  first  matter 
with  the  dost  of  the- ground  (  whilst  the  other  heUeves 
it  to  have  no  praperty  whatever  in  commm  with  that 
matter. 

Were  we  to  adopt  some  of  the  ancient  methods  of 
philoaophiiung,  thi<  important  question  might  be  soon 
decided.  A  most  reepecteble  %riter,  who  has  labour- 
ed to  restore  the  metophyaics  of  Plato  and  Ariafeotle, . 
hopes  to  Gonfbte  materialista,  by  laying  down  what 
they  mast  think  arhitian  dcfioitionB  of  nund  and  mat- 
ter, and  then  abowi^  unt  the  one  is  not  the  other. 

"In 


(g)  Scio  fuisse  philoso^os  ^i^oadam,  eoedemque  vmw  doetos,  qui  corpora  omnia  sensn  pnedito  esse  sostinuerunt : 
l^ec  wdeo,  si  nature  sensionis  in  reactione  sola  collocaretur  quomodo  refiaari possmt,  Sed  etsi  ex  reactione  etiam 
corpomm  aliomm,  ^laatasma  aliquod  nasoeretur ;  iUod  tamen,  remote  t^jecto,  statim  cessatct.  Nam  nisi  ad  re- 
tinendum  motom  impreesum,  etiam  remote  ob^to,  apta  habeaot  organs,  nt  habent  animalia  ita  tantum  sentient, . 
nt  nunquam  aensiase  f>e  recordentnr.  Senaiotti  ei^  qn«  vulgo  ita  appellfttor,  neceasario  adbieret  memoria  aliqua. 

HMes't  PAftic,  cap.  jsxv.  sect.  5. 
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or  Mind  "  ^  '^^^  f^^^  of  the  matrml  irorM  (says  hO  there 
in  itnienU.  u  )t  perpetual  motioit :  For  the  celestial  bodies  move 
GonsUotljr  in  one  respect  or  anotlier ;  and  all  here  be- 
low is  in  a  continual  viciBsitaile  of  generation  and  cor- 
ruption, which  cannot  be  without  motion.  Now,  where 
tiicre  it  ffiofioff,  there  must  be  something  that  moun .' 
What  is  moved  I  call  hotbf :  what  moves  I  call  mind" 
From  this  definition  be  nn-lertakes  to  prove,  that  mind 
must  be  immaterial.  "  That  there  is  a  relation  be- 
tween putving  and  being  moved  (uys  he)  nobody  can 
deny  *,  and  the  relation  is  no  other  tlian  that  of  action 
and  passion.  But  the  nature  of  relation  is  such,  that 
it  must  necessarily  be  between  two  things  at  least;  and 
it  is  further  necessary,  that  the  two  things  related 
should  exist  together.  Hence,  if  there  be  that  which 
fflocvf,  there  must  be  a  different  thing  that  ia  moved ; 
and  wherew  the  one  is,  die  other  must  necessarily  be } 
so  that  nothing  can  more  itself.  This  h«ag  establish- 
ed, I  say  that  what  mevet  nnat  be  either  material  or 
ionnaterial :  for  the  one  of  these  hetng  die  negation 
of  the  other,  there  can  be  no  middle  betwixt  them } 
because  a  thing  must  necessarily  &e,  or  not  be.  If  then 
it  be  immaterii^,  there  is  an  end  of  the  question  :  but 
if  it  be  said  to  be  material,  then  1  say  that  it  must  be 
moved  itself  before  it  can  move  any  thing  else  }  for  it 
is  onl^  in  that  way  that  bod^  can  move  body.  If 
then  it  roust  be  first  moved  itself,  but  cannot  itself 
move  itself,  what  is  it  that  moves 'itself  ?  If  it  be  an- 
swered. That  it  is  another  material  mover,  then  I  re- 
peat the  same  question,  to  vrhich  the  same  answer  must 
he  given :  and  so  we  have  an  infinite  series  immaterial 
without  any  hennning  or  principle  of  fnotton. 
Now  this  is  ahsord,  and  contradictory  to  this  first  prin- 
uple  of  natural  philosophy,  admitted  by  all  philoeO' 
phers  ancient  and  modem,  That  mthu^  am  be prod$tced 
vjbtnnat  without  a  cause*. 

Meteg^  For  the  imniateriality  of  the  human  mind,  and  of 
every  being  endowed  with  the  powers  of  perception 
and  thought,  the  learned  writer  has  better  arguments  j 
but  it  is  upon  this  chiefly  that  he  rests  his  persuasion, 
that  mind  is  the  only  mover  in  the  uuverse.  It  is 
needless  to  observe,  that  in  the  very  definitions  and 
axioms  upon  which  this  reaeuiing  is  built,  the  thing  to 
he  ^nred  is  taken  for  granted  i  {or  if  it  be  self-evi- 
dant,  that  what  imow*  is,  in  the  nthor's  sense  of  the 
word,  mindf  that  what  is  moved  is  bodif,  and  that  m- 
thing  can  move  itae^^  all  reasoning  on  the  subject  is  su- 
perfluous. This,  however,  is  so  far  &om  being  self- 
evident,  that  a  materialist  may  reply,  "  every  animal 
moves  itself,  and  yet  every  animal  is  nothing  more 
than  a  system  of  matter.**    This  poution.  whether 
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which  is  not  material,  we  must  snbmit  to  the  laws  of  oftbe  S«W 
induction  (see  Logic)  j  and  by  investigating  the  ea-  >tucc  of 
sential  qualities  of  nuUter,  endeavonr  to  ascertain  whe-  *^m5y 
ther  a  material  system  can  be  rendered  active.   T\at.  ,  ^ 
we  oonelves  have  active  powers,  we  know  by  the  most 
compete  of  all  evidence,  viz.  consuousnesa  of  thrirThe  pnper 
energies}  .and  it  baa  been  already  shown,  diat  soch'°<'*^<' 
powers  as  we  experience  in  ourselves  cannot  exist  but  Jjl^^^ 
in  a  subject  possessed  of  will  and  imdeistanding.    The  utue  of 
question  therefore  to  be  first  decided  between  the  ma-mio^ 
terialists  and  immaterialiats  is,  W'hetber  the  powers  of 
consciousness,  understanding,  and  will,  can  r^nlt  from 
the  particular  oi^anization  of  a  system  of  matter  ?  If 
they  can,  we  have  no  reason  to  attribute  them  in  man 
to  any  other  sonroe :  If  these  powers  appear  necessa- 
rily to  require  an  immaterial  principle  for  their  sup- 
port, it  will  probably  be  granted,  that,  an  immaterial 
principle  is  uie  source  of  every  power  and  tvtsrj  dmh 
tion  in  the  univcne  ;  and  the  doctrine  of  mmd^  in  the 
strictest  sense     the  word,  will  be  mflKcMntly  eatn- 
bUshed. 

Chap.  IL  Of  the  Substamcb  af  the  HtncAH 

MlMD. 

The  most  celebrated  materialist  of  this  or  perhaps  kw^i^^^i^ 
of  any  other  age  is  Dr  Priestley  -j  who  having  in  his  Cor  the  ns- 
own  imagination  divested  matter  of  solidity,  and  r^iom'^i^ 
duced  it  to  mere  centres  of  attractira  and  repulsion,  ^"^^^ 
observes,  that  "  if  one  kind  ^ tm&etamee  be  capable  of 
supporting  all  die  known  properties  of  man ;  that  is,  if 
those  properties  have  nothing  in  them  that  is  afasolat&- 
ly  incompatible  with  one  another^  we  shall  he  obliged 
to  conclude  (unless  we  openly  vidate  the  mica  of 
loB<^hixiiw,  iidiich  will  not  authorize  as  to  mult^if 
'cmues  w  kinds  of  sohatance  toAAocif  Mcrsniry^that  on 
other  kind  of  substance  enters  into  his  composition  ) 
the  supposition  being  manifesOy  unneeessaryf  in  order  to 
account  for  any  appearance  whatever.— All  the  jro~ 
perties  that  have  hitherto  been  attributed  to  mattw, 
may  be  comprised  under  those  of  attraction  and  repul- 
sion. Besides  these,  man  is  possessed  of  the  powen  of 
sensation  or  perception,  and  lAoRjgAf.,  But  it,  without 
giving  the  reins  to  our  ima^nations,  we  suffer  ourselves 
to  be  guided  in  our  inquiries  by  the  umple  rules  of 
philosophi^g  above  moitioned,  we  must -necessarily 
condttde,' thtt  these  powers  also  may  belong  to  the 
same  substance  that  has  also  the  pn^erties  m  attrac- 
tion, repulsion,  ud  extmtion  (d),  whidi  I  ns  wdl  as 
others  call  by  the  name  of  matter.  Tlw  reason  of  ,  the 
conclusion  is  simply  this,  that  the  powns  of  senaatton 


true  or  false,  can  neither  be  proved  nor  confuted  by    or  perception  and  tboogjit,  as  belouj^ng  to  man,  have 


arguments  k  pritui  founded  on  general  definitions. 
Tliat  Animals  move  -themselves,  and  diat  to  the  senses 
they  appear  to  be  nothing  else  than  systems  of  matter, 
are  facts  which  cannot  be  controverted.  If  we  would 
know  wh^her  they  have  in  them  a  principle  of  motion 


never  been  found  but  in  conjonctitm  with  a  certain 
orgmwsed  system  matter  j  and  therefore  that  those 
powers  necessarily  exist  in  and  depend  upon  such  a 
system.  This  at  least  must  be  our  conclusion,  till  it 
can  be  shown  that  these  powers  an  incompatible  with 

die 


(d)  When  Dr  Priestley  mentions  die  extenuon  of  corporeal  substance,  it  must  he  remembered  diat  he  does  not 
mean  the  extension  of  any  real  diing  possessed  of  an  independent  existence.  The  extension  belongs  wholly  to  die 
sphere  or  the  combination  of  spheies  of  attraction  and  repulsion.  The  centre  itseU;  which  attracts  and  repels,  be 
repeatedly  aftirms  not  to  have  die  dimensions  even  of  a  physical  point  j  and  be  wmetimes  scenis  to  entertain  a 
doubt  whether  it  he  any.diing  mora  than  a  mere  relative  notion. 
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orOe  8ab-die  oAer  known  ]mpcrtwir  of  the  same  snbaUncc ;  and 
lUBce  of  fat  this  I  see  no  sort  of  jnteaeeJ'* 
the  Haiun    This  is  wiut  Dr  Priestley  calls  the  proper  and  direct 
^  MiBd^  ^  proof  that  the  sentient  princi^e  in  man  is  the  material 


sabatanf^fs  of  the  brain  )  aod  he  enforces  it  br  the  follow* 
ing  observations  :  **  Had  we  formed  a  judgment  con- 
cerning the  necessary  scat  of  thoaght  bv  the  circum- 
stances that  umvertaUy  accompany  t'l^  which  is  our  rule 
in  all  other  leases,  we  couid  not  but  have  concluded 
that  in  man  it  is  a  property  of  the  ntrtwts  system^  or 
rather  of  the  brain ;  because,  as  far  as  we  can  jui)^, 
the  feculty  of  thinking,  and  a  certain  state  of  the  brain, 
always  accompuij  and  correspond  to  one  another  j 
which  is  the  very  reason  why  we  believe  that  any  pro- 
^rty  is  inhennt  in  any  sabstuce  whatever.  There 
IS  no  instance  <^  any  man  retwning  the  faculty  ,of 
thinking  when  his  hrain  was  destroyed ;  and  whenever 
that  faculty  is  impeded  or  injured,  there  is  sufficient 
reason  to  believe  that  the  brain  is  disordered  in  pro- 
portion :  and  therefore  we  are  necessarily  led  to  con- 
sider the  latter  a^i  the  seat  of  the  former.  Moreover, 
as  the  &culty  of  thinking  in  general  ripens  and  comes 
to  maturity  with  the  body,  it  is  also  observed  to  decay 
mth  it }  and  if,  in  some  cases,  the  mental  faculties 
cmtione  vigorous  when  the  body  in  general  is  en- 
Icebled,  it  is  evidently  because  in  Chose  particular  cases 
the  brain  is  not  much  a£fected  by  the  general  cause  of 
weakness.  But,  on  the  other  hand,  if  the  brain  alone 
be  aifected,  as  by  a  blow  on  the  head,  hy  actual  pres- 
sure whhin  the  skull,  by  sleep,  or  by  infiammatioOf 
the  mental  faculties  are  aniversally  mflleeted  in  propor> 
tion.  Likewise,  As  the  mind  is  affected  in  consequence 
of  the  affections  of  the  hody  and  brain,  so  the  body  is 
liable  to  be  reciprocally  aifected  by  the  affections  of 
the  mind,  as  is  evident  m  the  visible  effects  of  all  strong 
passions,  hope  or  fear,  love  or  anger,  joy  or  sorrow, 
exultation  or  despair.  These  are  certainly  irrefragable 
arguments,  that  it  is  properly  no  other  tAan  one  and 
the  tame  thing  that  is  subject  to  these  affections,  and 
that  Uiey  are  necessarily  .dependent  upon  one  another. 
In  bet,  there  is  jufit  the  same  reason  to  conclude,  that 
the  powers  of  sensation  and  thought  an  the  necessary 
result'  of  a  particular  organization,  as  that  sound  is 
the  necessary  result  of  a  particular  concussion  of  the 
air.  For  in  both  casei  equally  Uie  one  constantly  ac- 
companies ^  odkerv  and  there  is  not  in  nature  n 
stronger-  argument  fiv  a  necessary  connexion  of  any 
cause  and  any  effect.  To  adopt  an  opinion  different 
from  this,  is  to  form  an  hypothesis  without  a  sin^e 

tiuum  Though  the  ingenious  author  thinks,  that  if  there 
Mmtter  and  he  any  foondation  for  the  established  rules  of  philmo- 
phizing,  this  reasoning  ought  to  be  conclusive,  be  yet 
subjoins,  for  the  greater  satisfaction  his  readen, 
some  additional  argnments,  cr  rather,  as  be  aays,  di- 
stinct illustrations  of  the  peat  a^nment.  Tbey  an 
as  follow : 

X.  "  That  the  &cnlty  of  thinking  neceasariljr  de- 
pends,  fiir  ito  smvuv  at  least,  upon  b  rtock  4^  ideaa, 
about  whidi  it<  is  always  conversant,  will  hardly,  be 
questioned  hy  any  perwn.  But  there  is  net  a  single 
idea  of  which  the  nind  is  possessed  but  what  may  be 
proved  to  have  come  to  it  from  the  bodily  senses,  or  to 
have  been  consequent-  upon  the  perceptions  of  sense. 
The  notioo,  therdiv^  of  the  j»in&tifil!(y^- tUakiiig  in 
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man,  without  an  wganixed  body,  is  not  only  destitute  Of  the  Svti. 
1^  all  evidence  from  actual  i^peaiances,  but  is  directly  tUnct  of 
contrary  to  them;  and  yet  these  appearances  (mgl^'^j^^*" 
alone  to  guide  the  judgment  of  philost^bers.  < 

2.  **  loe  only  reason  wh^  it  has  been  so  earnestly 
contended  for,  that  there  is  some  principle  in  man 
that  is  not  material,  is,  that  it  might  subsist,  and  be 
capable  of  sensation  and  action,  when  the  body  is  dead. 
But  if  the  mind  was  naturally  so  independent  of  the 
body,  as  to  be  capable  of  subsisting  by  itself,  and  even 
of  appearing  to  more  advantage,  after  the  death  of 
the  body }  it  mifi^t  be  expected  to  discover  some 
signs  of  its  independence  before  death,  and  especially 
when  the  organs  the  body  were  obstructed,  so  as 
to  leave  the  soul  mora  at  liberty  to  exert  itself;  aa  in 
«  state  of  deep  or  nMommg,  which  must  resemble  the 
state  of  death  ;  in  which  it  is  |H«tended  that  the  soul 
is  most  of  all  alive,  most  active,  and  vigorous.  But 
judging  by  appearances,  the  reverse  of  all  this  is  the 
case. 

3.  **  If  the  mental  principle  was,  in  its  own  nature, 
immaterial  and  immortal,  all  its  particular  &cultied 
would  be  so  too whereas  we  see  that  every  faculty 
of  the  mind  without  exception  is  liable  to  be  impair- 
ed, and  even  to  become  wholly  extinct,  before  death. 
Sini»,  therefore,  all  the  faculties  of  the  mind,  sept- 
rately  taken,  appear  to  be  mortal,  the  substance  or 
principle  in  wluch  they  eiciit  Hinst  he  pronounced  to  be 
mortal  too. 

4.  *'  If  the  aentient  ]Mincip1e  in  man  be  immaterial, 
It  can  have  no  estemiM  ;  it  can  neither  have  length, 
breadth,  nor  thickness  }  and  cooseqaently  every  thing 
within  it,  or  propeHy  belongioj- to  it,  most  be  «iin^ 
aod  indivisible.    Let  us  now  consider  how  this  notioir- 
agrees  with  the  {dienoniena  of  sensation  and  ideas,  li 
will  not  be  denied,  but  that  sensations  or  ideas  pro- 
perly exist  in  the  mml^  because  it  could  not  otherwise- 
retain  them,  so  as  to  continue  to  perceive  and  think 
afler  its  separation  from  the  body.    Now,  whatever 
ideas  are  in  dwmselves,  they  are  evidently  produced  ^ 
1^  external  objects,  and  most  therefore  correspoad  to 
tnem  \  and  nnce  many  of  the  objects  or  aroietypee 
of  ideas  are  divisible,  it  necessarily  follows,  that  tha  - 
ideas  themselvei  are  diviiiUe  -also.   But,  bow  is  it  poc*  ■ 
aihle  that  a  thing  (be  die  nature  of  it  wlmt  it  maT) 
that  ia  divuAle^  should  he  contained  in  a  snfaftance,  b0 
the  natuteof  d  likewise  vdiat  it  nmy,  that  is  »u£tvm^ 
If  the  archetypes  of  ideas  have  extensiooj  the  ideas 
which  are  expressive  of  them,  and  are  actually  produ- 
ced by  them  accwding  to  certain  mechanical  laws, 
must  have  extension  likewise  :  and  therefore  the  mind 
in  which  they  exist,  whether  it  be  material  or  imnub-  - 
teriat,  mnst  have  extension  also.    Bbt  how  any  thing 
can  have  extensiott  and  yet  be  immaterial,  witlumt 
cdnciding  with  our  idea  of  mere  empty  tptice^  I  know . 
not." 

To  the  argument,  which  is  here  chiefly  insisted  on  ■ 
as  being-  -agreeaUis  ■  to  dM  estnhUsbed  rules  of  ^iih)ao> 
phizing,  a  * very  able  re^y  has  been  made,  whieb  we 
shall  give  in  Uie  mtda  of  its  d^nt  and  niiited  ao- 
thor.  But  before  we  attempt  to  dig  up  the  founda- 
tion of  the  doct«*8  nstem,  it  may  not  be  improper 
to  demolish,  if  posdUe,  the  additional  buttresses  by 
which  it  ;i8  strengthened.  An  experienced  general, 
hefiire  be^toon  a.citadel  wbicfa  he  fcDovs  to  he  stnm|f 
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or  the  Sub- If  fortified  aad  slllfully  defended,  will  take  can  to 
rtaacc  of  nze  every  less  important  redoabt  fimn  wbich  the  eae- 
JlS^"^  might  annoy  him  in  his  rear. 
■  I  ^  Because  the  iaculty  of  tfainldng  in  general  rqmii, 
sjj  comes  to  roatui-Ity,  and  decays  with  the  body,  and 
•Annrercd.  the  body  on  the  other  hand  is  affected  by  the  afiec- 
tioos  of  the  mind,  the  doctor  affirms'  that  we  have 
the  same  reason  to  conclude,  that  the  powen  of  teo' 
sation  and  thought  are  the  necessary  result  of  a  partir 
cnlar  organizatum,  as  that  soond  is  the  necessary  re^ 
rait  of  a  particular  conciisuoa  of  the  air.  This  argt- 
raent  is  conclusive  only  upon  Uie  supposition  that  there 
is  no  positive  evidence  whatever  of  the  immateriality 
of  the  being  which  is  the  sohject  of  thought.  If  .  tha 
other  reasonings,  for  the  matuialit^  or  immatniality 
of  tbe  mind  be  of  equal  wei^t,  thu  argnment  on^bt 
doabtlets  to  turn  the  balance ;  but  if  there  be  die 
smallest  prepooderaucy  in  behalf  of  the  immaterlalists, 
it  is  a  mere  begging  of  tbe  question  to  attempt  to 
-counteract  it  by  any  inference  which  can  be  drawn 
from  the  mutual  afiections  of  tbe  body  and  mind.  If 
two  SQch  heterogeneous  beings  as  an  immaterial  mind 
and  an  organized  body  can  be  supposed  united  in  one 
person,  they  must  necesurily  affect  each  other  and 
to  affirm  va  account  of  this  reciprocal  affectum,  that 
they  are  one  and  the  tame,  is  eqoaUy  absord  a«  to  say 
that  aa  electrician  and  Us  apparatos  are  tmt  mud  the 
aame,  Dr  Priestley  himself  did  not  at  first  {mfium 
his  electrical  eneriments  with  so  much  ease  as  after 
be  had  acquivM  facility  by  long  practice,-  nor  eoidd 
he  even  yet  perfnm  them  so  aeaUy  with  a  bad  aa  with 
a  good  apparatos. 

That  which  the  doctor  calls  the  first  Illustration 
of  his  ailment  mij^t  be  admitted,  and  tbf^  force  of 
the  argument  itself  be  consistently  denied.    Some  kind 
of  organized  body  may  be  neeessary  to  the  mind  as  aa 
instrument  without  which  it  could  not  exert  its  fa- 
culties }  bnt  it  would  cmrtainly  be  nsh  to  infer  that 
the  nund  must  therefbre  be  a  aystem  of  matter*  An 
anvil  and  a  hammer  are  necessary  to  the  exercise  of 
the  blacksmith*s  art  \  but  what  would  he  though  of 
him  vdio  should  from  this  iact  comdnde,  that  tbe 
blacksmith  himself  mast  be  a  system     iroD !  Hiis, 
ther^nre,  instead  of  tUnstiating  die  great  aigoment, 
aeems  to  be  wbcdly  ibrugn  frini  the  qnestim  in  de- 
bate  i  and  it  has  in  &ct  been  admitted  by  Br  Price*, 
vStDr    and  thoosands  of  otbeit  who  reject  tbe  doctrine «f  ma- 
priatky.  terialism,  as  an  impious  absurdity*  The  second  illustra- 
tion, however,  is  more  to  the  purpose  }  and  as  U  is  not 
new,  we  shall  give  it  an  tAi  anewer. 
f  Religion     Why  do  not  we  perceive  external  ^ 
a/ Nature  gUep  OT  in  a  twoon  f  *'  Because  (says  Mr  tVollastoot), 
Detiimt^^  pauage$  ace  become  iofCM^caUe,  the  wind^* 
shut,  and  the  tteFvet  being  obsbfsdeH,  ^  v  somebsar  nn* 


dered  for  the  time  nselestt,  can  transmit  no  infoima-  ortbeM 
tioB  to  it.  Why,  however,  does  it  not  reason  and  vtaaecif 
think  about  mmethit^  or  other  9  Becanse,  all  tbe  marks  t^ 
by  triiich  things  are  remembered,  being  for  tbe  pre- .  "u**- 
sent  choked  ap  or  disordered,  the  ranembrance  of  ' 
those  objecte  ^boat  which  it  js  wont  to  eiqdoy  itself, 
and  even  of  the  words  (or  other  signs)  in  i^ch  it  asett 
to  reason,  and  to  -preaerve  the  deductions  and  conclu- 
sions it  nukes,  is  lUl  suspended  at  least  for  the  time : 
and  so  its  tables  beii^  covered,  its  bodu  closed.  Mid 
its  to(ds^  locked  up,  the  requisites  for  leasomng  are 
wanting,  and  no  sabject  t^ers  itsdf  to  exercise  its 
thoughts,  it  having  vet  had  littk  or  no  i^octnni^ 
to  tmce  in  k^ker  objecte  and  mm  fv^"^  maUer  foe 
coetcsnplatioa.  And,  to  comdnde,,  h  it  bo  d— land- 
•d^  Why  any  one  should  unagine  that  the  jdk/  may 
thrak,  perceive,  act,  after  death,  when  it  doth  not  do 
this  in  sleep,  &c  ?  the  answer  ia.  Because  those  emJo^ 
eures  and  wtpedmiemte  which  ocoasioned  the  foremen- 
tioned  intermissions,  uid  those  great  limitations  under 
which  it  labours  at  all  times,  will  be  removed  with  its 
enlargement  out  of  the-  body.  When  it  shall  ia  its  pro- 
per  vehicle  be  let  go,  and  take  its  fli^  into  tbe  o^en 
fields'of  heavra,  it  will  then  be  bare  to  the  imaediafft 
impressionB  of  injects :  And  why  should  not  those  iin- 
pressimu  which  affected  the  itervet,  that  BMvsd  and 
affected  the  vehicle  and  soul  in  it,  affect  the  vehicle  em' 
mediately  when  they  are  immediately  made  npon-  it, 
vrithoot  the  interposition  of  the  ncrvea?  Thu  'hand 
which  fdels  aa  object  at  tbe  and  of  a  sUtff',  mmj  cw 
tainly  be  idlowcd  to  ieel  the  sanm  mnch  better  by  am- 
meduae  eotUact  without  the  sCa£" 

The  opinion,  that  tbe  soul  is  united  to  some  fine  ve* 
hide,  which  dwells  with  it  in  the  brain,  and  goes  off 
with  it  at  death,  was  not  peculiar  to  Mr  WoUaaton. 
It  was  thought  extremely  prtAable  by  Dr  Hartley, 
and  shall  be  shown  aftenrards  to  have  been  a  very  an- 
cient opinion )  bnt  we  do  not  quote  it  at  present  as 
either  well  or  ill  founded,  bnt  oo^  as  snfficimt,  in 
conjunction  with  the  reasoning  of  its  antfaw,  to  ob- 
viate the  force  of  Or  Friestlej^s  secuid  illuMration  <rf 
his  argument  for  the  materially  of  mind,  provided  the 
argument  itself  he  not  more  powerful  than  any  whicli 
tbe  immaterialists  can  bring  against  ib 

Hw  doctor*s  tbird  illustration  we  have  already  ob- 
viated, when  we  accounted  fiv  tbe  mind  and  the  body 
matmlly  afecting  each  other  }  and  we  might  refer  to 
Dr  IVtce^s  answer  (z)  to  the  fourth,  as  being,  in  our 
opinion,  a  full  confutation  of  it.  But  as  that  author^s 
notions  of  mind  and  itkas  differ  in  some  respects  from 
our  own,  we  diall  examine  this  objection  to  the  doctrine 
of  the  immaterialists  upon  principles  which  we  believe 
Sr  Priestley  more  indiiied  to  admit. 

^at  the  sentient  ptinei^e  in  man,  if  it  be  imma- 
terial. 


(e)  In  JDuyHuf'fwnr,  p.  37  and  102,  it  is  asserted,  that  ideas  are  cmtainly ^visihfo.  **  Hub  seems  to  me  very 
absurd.  It  would  be  as  proper  to  assert  ideas  to  be  hard  or  round.  The  idea  of  an  object  is  tbe  apprehension, 
view,  or  notion.of  it  \  and  how  can  this  be  divisiUe  ?  Perception  is  a  single  and  indivisible  act.  The  object  per^ 

'  ceived  may  be  divisible )  but  the  perception  of  it  by  the  mind  cannot  be  so.  It  is  said  in  page  95,  that  if  ideas 
are  not  thirds  tUstinet  from  the  mind,  a  mind  vntk  ideas  and  a  mind  tm'thout  ideas  toould  be  the  aomr.— 1  matn- 

-  tain  that  ideas  are  not  distinct  from  the  mind,  bnt  its  concc^ons^  or  not  fAiV^r  themselves,  but  Mohbmef  things* 
'How  does  it  foUdw  firom  hence,  thM  a  mind  with  or  without  ideas  is  the  same  i  It  would  seem  that  this-fdlows 

'-mudi  non  bon-fbe  contmy  aBMKtioii*"  CorntfondeiiceheHBetnlhJMeeimdDr  PrieHle^ 
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r^Sib-teriAl,  can  Lave  no  extcmlob,  is  a  tratfc  which  we 
nance  of  thiok  cannot  be  controvcfCed;  moA  if  aot  every  thing 
" '^l^**"  in  that  {ff^nci^e  most  be  trmp/e  ud  tndsvisibte.  Thos 
~~  .  far  we  agree  with  Dr  Priestley  ;  but  with  respect  to 
what  follows  we  differ  from  him  entirely.  The  agi- 
tation in  the  brain,  which  is  the  immediate  cause  of 
sensation,  must  indeed  correspond  to  the  impression 
ob  extra  by  which  it  is  produced^  and  therefore  must 
have  the  pn^ert^  of  extension}  but  that  agitation, 
whatever  it  be,  is  not  itself  sensation,  any  more  than 
a  bludgeon  is  a  blow,  or  a  sWord  is  a  wound.  Dr 
Priestley,  indeed,  in  answer  to  Dr  Price,  affirms,  that, 
•ccwding  to  Hartley's  theory,  ideas  are  only  vibfO- 
tioiu  m  brain  i  but  whoever  shall  take  the  trouhle 
to  examine  that  theory  himself,  will  not  find  that  its 
anthw  ever  'advances  such  an  opinion,  or  eoiriders 
vibrattoM  as  any  thing  more  than  the  instnunents  hy 
which  seHations  and  ideas  are  excited  in  die  sentient 
j^inc^lok  A  real  and  proper  idea,  as  we  have  ofiea 
repeated,  is  notliing  else  than  a  fainter  sensaUon :  but 
no  sensation,  from  whatever  cause  it  may  proceed,  ii  it- 
self extended  i  nor  could  we,  without  memory,  the 
reasoning  faculty,  and  the  power  of  local  motion,  have 
acquired  frwn  mere  sense  any  notion  of  extension  at 
all :  (see  sect.  3.  Chap.  i.  Part  I.).  Sensations  and  ideas 
are  those  appearances  (if  we  may  so  say),  which  vibra- 
tions or  some  other  motion  in  the  brain  excite  in  the 
mind  }  but  a  ha^  appearance  is  an  absurdity.  A  man 
may  view  ha^  a  tree  with  his  eyes,  and  he  may  coo- 
template  the  idea  of  half  a  tree  in  his  mind ;  but  be  can- 
not have  Ao^ a  view  or  ha^ an  idea  of  any  thing.  Sen- 
sations and  ideas  rssnlt  from  the  mutual  agencv  of  the 
Vol.  XIU.  Part  11.  '  t 
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brain  and  sentient  principle  upon  each  other ;  and  if  of  Uie  Svb- 
the  agency  of  the  wain  be  vibntion,  more  of  it  may  "tance  of 
%ibrate  at  one  time  than  at  another:  but  sorely  the  ^^^^^^^ 
mere  lelatioa  between  its  agency  at  any  time  and  the  ■  - 

agency  of  the  mind,  can  neithor  have  extension  nor 
be  divisible}  tm  who  ever  tfaon^t  of  extending  or 
dividing  relations  i  On  this  subject  it  is  extremely 
difficnlt  to  write  with  perspicnit^  and  precision ;  and 
what  we  have  said  may  very  possibly  be  misunderstood. 
Oar  notion  is  to  ourselves  clear  and  determinate  ^  but 
language,  which  was  not  invented  by  metaphysicians, 
wants  words  in  iriiich  it  may  be  properiy  exjnesscd. 
Feibaps  the  reader  may  understand  iriiat  we  mean, 
when  we  say  that  a  sensation  or  an  idea  is  the  instanta- 
neous effect  of  the  mutual  ageninr  of  the  brain  and 
sentient  principle.  Of  this  we  think  every  nan,  by 
a  little  attention,  may  be  perfectly  ooovinced,  tboii^ 
it  may  be  imposrible  ever  to  disntver  the  predse  nn- 
tore'of  this  ^en^  }  and  if  so,  it  is  plain  that  sensa- 
tions and  ideas  cannot  be  divided,  for  no  itutantaneouR 
effect  of  any  kind  is  divisible.  A  sensation,  and  of 
course  a  simple  and  original  idea,  neither  has  extension 
itself,  nor  suggests  the  notion  of  exteosion  ab  extra. 
By  running  the  hand  or  any  other  member  along  a  so- 
lid body,  we  feel  continued  resistance  :  this  feelmg,  or 
the  idea  of  this  feeling,  becomes  in  time  so  closely  asso- 
ciated with  all  our  sensations  of  touch  and  sight,  that 
die  one  cannot  be  sepanUed  from  the  other  }  and  these 
associations  are  what  Dr  Priestley  calls  extended  idtat. 
Upon  the  whole  then,  we  think  it  apparent,  that  oar 
scnsaUons,  and  tht  relicks  of  onr  sensations,  are  unex- 
teoded  and  indiviuUe  (e)  ;  and  that  though  they  sug- 
4N  gut  - 


,  (f)  We  affirm  this  only  of  buman  eensations  and  ideas,  because  these  are  the  only  lensatioiiB  and  ideas  of 
which  we  are  conscious,  and  about  which  we  can  reason.  Other  animals  are  sentient  as  Well  as  man,  and 
Appear  to  have  their  sensations  excited  by  impressions  ab  extra  t  but  whether  in  every  species  of  ani- 
mals a  single  impression  excites  but  one  sensation  common  to  the  whole  animal,  or  dmereot  sensations 
which  are  kit  each  by  a  different  faculty  w  sentient  principle,  is  a  question  which  we  are  not  able  to  answer. 
We  make  this  remark,  because  from  the  ^enomena  of  sensation  in  the  earthworm  and  other  reptiles,  some 
phiiwopbers  of  eminence  having  supposed,  that  in  these  creatures  the  sentient  Acuity  beitmgs  to  the  mate- 
rial system,  and  is  divisible  with  it }  have  thence  concluded,  we  think  nuhly,  that  all  argnmeots  fat  the 
immateriality  of  the  human  mind  are  founded  merely  on  oar  ignorance.  We  call  this  conclusion  rash }  be- 
cause, thou^  we  know  perfectly  what  a  human  sensation  is,  we  have  so  little  knowledge  of  the  natare  of 
sensation  in  worms,  that  what  may  be  true  of  the  one  princ^  of  sensation  niay  be  £ilse  of  the  othur.  In- 
deed, if  we  are  to  judge  from  the  phenomena,  this  is  actualhr  the  case.  It  wgexn  from  experiments  made 
by  Abbe  Spallanuni  and  others,  that  if  a  certun  number  of  rings  be  cot  off  eidier  from  the  uteriw  or 
posterior  put  of  a  w<»in,  ta  even  from  both,  the  remainder  will  not  only  continne  to  live  and  be  sentient, 
but  will  ako  regenerate  a  new  head  and  a  new  tail,  and  become  again  a  complete  worm.  Nothing  like  this  takes 
jdace  in  man  or  in  the  higher  orders  of  animals ;  and  therefore,  were  it  certain  that  the  sentient  principle  in 
the  worm  is  diffused  through  the  whole  system,  and  divisible  with  it,  we  could  not  infer  that  the  jHinciple 
of  such  sensations  as  we  are  conscious  of,  is  likewise  extended  and  divisible.  It  is,  however,  so  far  from  being 
certain  that  the  sentient  principle  is  diffused  throng  the  whole  worm,  that  nothing  necessarily  follows  from 
this  fact,  but  that  its  seat  is  at  some  distance  from  either  extremity.  Nay,  were  it  true,  as  perhaps  it  -is, 
that  a  worm  may  be  so  divided,  as  that  each  of  the  two  sectims  shall  retain  life,  sensation,  and  this  repro- 
ductive power,  we  would  not  therefore  be  authorized  to  conclude  that  the  sentient  principle  is  one  coex- 
lended  and  divioible  with  the  material  ^stem.  The  earthworm,  like  many  other  reptiles, .  being  an  herma- 
phrodtte,  which  unites  in  itself  both  sexes,  may  possibly  consist  of  two  animated  systems  }  which  though  unit- 
ed by  some  bond  of  connexion,  by  which  sensation  is  communicated  from  the  one  to  the  other,  are  yet  in 
themselves  perfectly  distinct.  Should  this,  upon  ^sager  investigatiao,  be  found  to  be  the  case  }  s^  should  it 
likewise  be  fonnd,  that  when  n  worm  is  divided  into  three  or  more  parts,  only  one  or  two  of  these  parts  con- 
tinue to  live,  there  would  be  no  room  whatever  for  sunxMing  that  even  in  these  creatures  the  principle  <^  sen^ 
sation  Is  extended  and  divisible.  In  the  mere  power  of  reproducbg  amputated  parts,  wboi  that  power  is 
osnsidered  hy  itself,  there  is  nothing  more  wcmderfiil  than  in  the  growii^  tit  the  nails  of  our  fingers,  or  th« 
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ortlwftdi-ffBBt  to  OB  the  existence  of  extended  thin^  ab  eieiro,  or  perception  ;  or  in  otfa^  THods,  that  souatlai  is  aofthe 

<|^*oe  ^  the  sentieiit  being  ma^  be  unextended  and  indivisible.  pov»  or  propeity  incapable  of  division.    Bnt  u  the 

1^^*"    Having  thas  examined  Dr  Priestley's  auxiliary  ar-  power  of  the  entire  ^tem  is  cleariy  nothing  more  dian^^ 
^  ,  ^       gwnents  for  the  materiality  of  mind,  we  now  proceed  <he  sum  or  aggregate  of  the  powers  of  all  the  parts,  it  ■  , 
to  consider  hit)  main  and  £rect  proof.    To  this,  as  we  necessarily  follows,  tbat  the  primary  particles  of  which  2 
have  observed,  so  able  a  reply  has  been  made,  that  it  the  system  is  conipused  must,  upon  the  material  hypo-  Direct 
would  be  injustice  to  our  readers  not  to  lay  it  before  thesis,  possess  distinct  powers  of  sensation  ;  and  thatlf^^ 
them,  in  the  words  of  its  anthor.    "  I  readily  ac-  those  powers  comluned  constitute  tbe  indivisible  power  "^"^ 
'-^■"Jf**.  knowledge  (says  this  spirited  essayist*)  that  tbe  power  of  sensation  belonging  to  the  system-,  or,  in  otberaiuici 
^1^^^^'  of  sensation  or  perception  never  having  been  found  bat  words,  tbat  the  i$tdivisibk'  power  of  sensation  is  a  divi-ht  asj 
rieal,and  in  conjonction  with  acortaiaoi^aiiized  system  of  matter,  fible  power,  nay,  an  infinitely  divisible  potrer,  if  mat-*''"'*' 
hiUTwr^f   we  ou^t,  as  philosophers,  to  conclude  that  this  power  ter  be,  as  j^ilosophers  in  general  allow,  aa  infinitely 
voL  if.  ,    necessarily  exists  in,  and  results  from,  that  organized  divisible  sobstance — a  conclusion  obviously  and  grossly 
system,  unless  it  can  he  abown  to  be  incompatible  wilk  Tidicalons.   We  are  then  compelled  to  acknowledge, 
other  known  propettSes  of  the  same  substance.  On  tbe  that  sensation  or  perception  is  not  the  property  of  a 
.  other  hand,,  it  aiut  be  admitted,  that  constant  eon-  material  snhstance  *,  i.  e.  if  the  common  mode  1^  ex- 
junction implies  lucetsary  connexions  only  iriien  reaaens  pression  he  retained,  it  is  the  property  of  an  inHnaterial 
cannot  be  discovered  to  prove  the  conjunction  to  be  ac-  substance;  or,toavoid  verbalcontMition, itis  aprope:-ty 
cidental  and  arbitrary.    In  tbe  present  instance,  it  is  not  rest-lttng  from,  or  necessarily  connected  with,  the 
alleged,  that  discerptlbiHty  is  a  property  of  matter  ah-  organical  system,  but  a  property  «4loily  foreigB,  mpeF'' 
aelutely  incompatible  with  the  property  of  sensatitw  induced,  and  adventitious  (c). 


In 


hairs  of  our  beads.  The  only  thing  which  ^eems  to-  militate  against  the  simplicity  of  the  principle  of  sen- 
fliUion  in  worms,  is  the  continuance  of  life,  &c.  with  both  parts  of  a  worm  when  cut  into  two  by  a  knife  or 
|Nur  of  •cisNUB  \  but  if  a  worm  be  found  to  have  two  aeats  of  sensation  analogous  to  die  brain  in  higher  ani- 
mala,  and  if  it  be  likewise  found  that  life  continues  only  in  Kuch  sections  as  retain  at  least  one  seat  of  sensa- 
tion, tbe  scntieat  pina]de  in  the  wwm  may  be  as  simple  and  indivisible  as  in  nny  animal  wfaaterer.  We  nei- 
ther wish  nor  expect  much  stress  to  be  laid  upon  these  hints  and  eonjectores.  Should  they  induce  any  of  our 
jdiysiological  readers,  who  have  leisure,  and  are  at  the  same  time  skilled  in  philosophy,  properly  so  called,  to 
institute  a  set  of  experiments  .upon  worms  and  such  reptiles,  and  to  trace  apparent  effects  to  their  higher 
causes,  they  might  eveotnatly  lead  to  important  discoveries.  In  the  mean  time,  it  is  sufficient  for  our  purpose 
to  observe,  that  whatever  be  the  sentient  principle  or  principles  in  the  earthworm,  it  is  obviiws  that  Ute  whole 
animal  cannot  in  any  case  be  conscious,  as  man  undoubtedly  is,  of  otte  individtml^nsalion  ;  and  that  therefore  no 
arguments  built  upon  the  phenomena  accompanying  sensation  in  worms,  can  be  of  any  importance  in  the  contro- 
versy about  tlie  materiality  or  immateriality  of  the  human  mind. 

(c)  This  argument  is  not  new.  It  was  long  a^  urged  by  Dr  Clarke  against  ?<Ir  Dodwell  j  and  some  of 
our  readers  may  not  be  ill  pleased  to  see  it  stated  by  so  masterly  a  reasoner :  **  That  the  sonl  cannot  possHily 
be  material,  is  demonstrable  from  the  single  consideration  of  bare  sense  or  consciousness.  For  matter  being  a 
divisiUe  sobstanoe,  consisting  always  of  separable,  nay  of  actnally  separate  And  distinct  parts,  it  is  plain  that  un- 
less it  were  essentially  conscious,  in  which  case  every  particle  of  matter  must  consist  of  innumerable  separate 
and  distinct  conscionsnesses,  no  system  of  it,  in  any  possible  composition  or  division,  can  be  an  individual  con- 
scious being.  For  suppose  three  or -three  hundred  particles  of  matter,  at  a  miie  or  any  given  distance  one 
from  another,  is  it  possible  that  all  tliese  separate  parts  should  in  that  state  be  one  individual  conscious  being? 
Suppose  then  all  these  particles  bronght  together  into  one  system,  so  as  to  touch  one  another,  will  they  there- 
by, or  by  any  motion  or  composition  whatsoever,  become  one  whit  less  truly  distinct  beings  than  they  were  when 
at  the  greatest  distance  ?  How  then  can  their  being  disposed  in  any  possible  system  make  them  one  individual 
conscious  being  }  If  you  mil  suppose  God  by  his  infinite  power  superadding  consciousness  to  the  united  particles, 
yet  still  these  particles  being  really  and  necessarily  as  distinct  beings  as  ever,  cannot  be  themselves  the  siibjcct  la 
which  that  individual  consciousness  inheres  j  but  the  consciousness  can  only  be  superadded  by  the  addition  of  some- 
thing, which  in  alt  the  particles  must  still  itself  be  but  one  individual  being.  The  soul,  therefore,  whose  power 
of  thinking  is  undeniably  one  individual  consctoosness,  cannot  possibly  be  a  material  substance.**  Clarke's  Letter 
to  Mr  DodtveU,  ad  edititm. 

That  the  same  nwde  of  reasoning  was  known  to  the  ancients,  Cudworth  has  shown  by  numerous  quotations ; 
and  as  an  argnment  ceitunly  loses  nothing  by  antiquity,  or  by  having  occurred  to  thinking  nxn  ut  distant 
ages,  we  shall  lay  befiire  onr  readers  two  passages  finm  Flotinus,  of  which  the  extract  from  Clarke's  letter 
(though  we  are  persuaded  it  was  not  borrowed  by  the  author)  must  be  considered  as  little  more  than  a  para- 
phrastical  translation.— —tj  rtmt  frmvnf^  i$  mr  rtifut  itwt  >fy«»Iif,  T^mitf  fttf  «{<  ixmmo  ftt^tvs  -rw 

T«  uilm  rifulti,  irm^a?  huemf  4^;^,  om       mi  i!  oAg  }  km  ir^hit  rav  ^»(ODf  ri  fu^nt  ;  tvin  ti^»  n  ^nyifat  ntt- 
CbAAA*  m  »*rut  juciIn  i^iiyt  trmv  nwc  ii/Tff*  xmi  mMax'fi  *^  FMfutvt  tm^w  miwttltr,  fi  grAiMfl  n 

mult  ixar  if«i,  luu  w  f**^  a       rs  iXar,  vnufxf^  •*  ^  htmrln  Tin  ftt^at,  au  -^vxvf  ^ravnt,  f£  u-^vx^*  4'^X'>  *^»*f  v^fff"- 
Ilrr.  IV.  Li6.  vii.  Cap.  5. 

The  same  argument  is  elsewhere  stated  tbns  :  m  h  lutfitt  ^wh?  i;^")  **i  \r  m^ui'  U  h  pi3iw(  mvlan       ix/rflH  i*^ 

ii.  Cop.  2.  T 
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»rtIieSitb>  **  In  oppmition  to  tku  TCMoning^  the  materUlUts 
>uncc  sf  sffitni,  that  entire  systeiiM  may  posieBs,  and  they  think 
**^^«niant|)QmBely^  warranted  to  pronounce  that  organized  sya- 
terns  of  matter  actually  do  possess,  powers  essentially 
dififerent  from  those  which  inhere  in  the  several  parts. 
Amongst  various  familiar  though  striking  illustrations 
of  this  truth,  it  has  been  said,  that  a  rose  possesses  the 
property  of  sweetness  or  fragrance,  a  globe  the  pro- 
perty of  sphericity,  a  harpsichord  the  property  or 
power  of  producing  harmony,  aqua  regui  the  property 
of  dissolving  gold,  &.c.  tb«igh  the  component  parti- 
cles of  these  ditferent  organized  systems  are  Uaenselvet 
totally  destitute  of  the  powers  and  ^opertiea  ben  oiuh 
nimted. 

"  The  inunaterialists,  in  reply,  assert,  that  it  is  not 
only  &hie  in  fact,  hut  a  direct  oontxadiction,  and  an 
absolute  iropossibility  in  the  nature  of  things,  that  a 
system  should  possess  any  property  which  does  not 
inlure  in  its  component  paits.  To  assert  tliat  the 
power  of  the  whole  is  the  sum  or  aggregate  of  the 
powers  of  all  the  parts,  is  an  identical  and  self-evident 
proposition,  the  whole  and  all  the  parts  being  terms 
precisely-  synonymous.  ^Vhoever,  therefore,  calls  in 
question  tlie  truth  of  this  axiom,  must  maintain  that 
the  power  of  the  whole  is  something  different  from  the 
power  of  all  the  parts,  i.  e.  that  the  power  of  the  whole 
is  not  the  power  of  the  whole. 

"  It  will  be  easy  to  demonstrate  the  correspondence 
of  £u:ts  with  this  phun  and  single  thooiy.  For  this 
purpose,  it  is  necessary  to  observe,  that  the  propertiea 
4if  matter,  or  what  are  generally  denominated  sucb» 
may  he  divided  into  real  and  nominal,  which  Locke 
and  others  have  called  primary  and  seconilary  qualities. 
Figure,  mi^nitude,  and  motion,  are  qualities  really  iii- 
heient  in  matter  ;  but  figure,  magnitude,  and  motion, 
eternally  varied,  can  produce  only  di6erent  combina- 
tions of  figure,  magnitude,  and  motion,  'lliere  are 
also  powers,  or  qualities,  vulgarly  considered  as  inhe- 
rent properties  of  matter  orgHnieally  disponed,  which 
are  really  and  truly  qualities  or  affections  of  the  ineu- 
iai  or  percipient  principle,  and  have  no  existence  when 
not  perceived.  Thus  the  sweetness  or  fragrance  of  the 
rose,  considered  as  mere  sweetness  and  fragrance,  can 
be  nothing  but  an  afiection  of  the  raind  }  considered  as 
a  quality  of  the  rose,  they  can  mean  nothing  more  than 
a  certain  airaogement,  configuratioo,  ud  motion  of 
pacts,  which  in  some  inexplicable  manner  produces  the 
sijnsation  of  sweetness.  In  this  instance,  therefore,  the 
power  of  the  whole  is  plainly  the  aggre^tc  of  the 
powers  residing  in  the  parts,  by  the  motion  and  or- 
ganization of  which  a  certain  effect  is  produced  upon  a 
foreign  and  percipient  substance. 

**  But  a  globe,  wo  are  told,  possesses  the  property  of 
f^phericity,  though  not  a  single  particle  amongst  that  in- 
Hnite  number  of  which  the  globe  is  constituted  is  itself 
of  a  spherical  form.  The  fallacy  of  this  illustration  is, 
however,  as  easily  demonstrable  as  that  of  the  former. 
The  sphericity  of  a  gjobe  is  evidently  the  sum  w  a^re- 
^te  of  the  curvUinuu-  or  convex  parts  which  compose 
Its  surface  ;  and  the  property  of  the  whole  is  nekher 
more  nor  less  than  the  combined  properties  of  all  its 
parts.  No  one  doabts,  that  by  new  compositions  or 
arrangement  of  material  particles  possessing  magnitude, 
figure,  and  motion,  an  endless  diversity  of  ph^iomena 
may  be  produced,  to  which  it  may  be  necessary  teapfily 
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new  names.   New  namest  however,  Ao  not  constitute  oftlir  Sub- 
new  properties  i  and  tfaott|^  we  give  to  a  globe  the  &tunc«  uf 
appellation  of  an  entire  •yetem,  and  ascribe  to  it  theil"^  V"™** 
projwrty  of  sphericity,  we  know  at  the  same  time  that .  '  '"  •  . 
it  is  really  nothing  more  than  a  collection  of  thousands 
of  millions  of  particles,  actually  separate  and  distinct,  • 
arranged  in  that  particular  form  which  we  denomiuate 
spherical.    But  this  ran  never  be  regarded  as  in  the 
remotest  manner  analogous  to  the  creation  of  the  power 
of  perception,  in  consequence  of  a  certain  organical 
arrangement  or  disposition  of  impercipient  particles. 
Though  s]^ricity  is,  indeed,  the  property  of  the  entire 
sphere,  yet  every  part  of  the  sj^ere,  if  divided,  possesses 
its  share  of  sphericity.    But  if  the  percipient  principle 
be  divided,  idiat  would  become  oi  the  power  of  percep' 
tion  ?  A  sphere  equally  divided  becomes  two  hemii 
spheres  i  Does  a  perception,  when  divided  in  like  man- 
ner, become  two  dcmi-perceptiens  ? 

The  same  reasonings  may  easily  br  transferred,  and 
applied  to  tlic  harpsidbord.  Can  any  one  be  a1»urd 
enough  to  afliim  that  the  power  of  harmony  resides  in 
the  harpsicliQrd,  as  the  power  of  perception  does  in  the 
mind  ?  AiXtr  the  ulniosit  skill  of  the  artt&cer  has  been 
exerted,  we  discover  nothing  more  in  the  harpsichord 
than  new  modifications  of  the  old  properties  of  figure, 
magnitude,  and  motion,  by  means  of  which  certain 
vibrations  are  communicated  to  the  air,  which,  convey- 
ed by  the  medium  of  the  auditory  nerves  to  the  sen-, 
sorium,  produce  the  sensation  of  humonic  sounds, 
lliettc  new  modifications  are  therefiire  attended,  indefcd, 
with  new  aiid  Tery  wonderful  effects  ;  but  then  those 
eflfects  are  ^duced  upon,  and  are  theimelves  modifica- 
tions of,  the  sentient  or  percipient  faculty.  And  though 
it  is  wholly  incomprehensible,  to -us  in  what  mann^T 
these  effects,  that  is,  these  seiuathns^  Rrc  produced^ 
ive  well  know,  and  perfectly  comprehend,  that  tbey  are 
not  new  powers  belooging  to  any  organized  system  of 
matter  -y  that  they  have  no  existence  hut  in  a  mind 
perceiving  tbeni  \  and  that  they  are  far  from  militating 
against  that  grand  and  universal  axiom,  that  the  power 
ot  the  whole  i»  nothing  more  tbaa:  the  united  powers  of 
all  the  parts. 

"  As  to  the  last  instance  adduced,  of  the  power  of 
aqm  regia  to  dissolve  girfd,  tbongb  neither  (he  a^iirit  of 
salt,  nor  the  ^irit  of  nitre  of  li-bicb  it  is  compounded, 
separately  posscwca  that  power,  it  is  jAmk^  that  fnuu 
the  union  of  these  two  snbstanciai,  certain  new  modes 
of  configuration  and  motion  restdt }  and  the  solution 
of  gold  is  the  consequence  of  this  new  arrangement 
and  motion  of  the  parts.  But  the  particles  of  which 
the  menstruum  is  composed  were  always  possessed  of 
the  properties  of  figure  and  motion  ;  and  what  is  styl- 
ed a  new  property,  is  deariy  nothing  more  than  a 
new  effect  of  the  old  properties  differently  modified. 
In  a  word,  the  advocates  for  materialism  may  safely 
be  challenged  to  produce,  in  the  whole  compass  of  na- 
ture, a  case  whidi  bears  the  least  analogy  to  that  which 
these  instances  are  most  onphilon^ioilly  adduced  to 
prove  and  to  illuttrate.  It  a  an  absurdity  which  traa-. 
substantiation  itself  does  not  exceed,  to  maintain  that 
a  whole  is  in  reidity  any  thing  different  from  its  com- 
ponent parts :  and  all  nature  rises  up  in  confntatifm  elT 
an  assertion  so  monstrotu  and  extravagant.  To  affirm 
that  perception  can  arise  fnun  any  combination  of  in- 
percipient  fartides,  is  as  truly  ridieuknn,  as  to  affirm 

4Na  ^     that  , 
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that  X  comlMnation  of  tbe  wvan  prinwiy  caAunn  with 
the  foar  cardinal  virtuea  may  «m9titote  a  fdanet.  It  is 
equivalent  to  an  assertion,  that  an  epic  poem  mi^t  be 
composed  of  parallelograms,  cooes,  and  triangles.  In 
a  word,  it  is  an  absurdity  not  less  real,  and  a  uttle  less 
obvious,  than  that  of  tbe  blind  man  who  thoagbt  that 
the  idea  of  a  scarlet  colour  xesenbl«d  the  KHind  of  a 
trampet." 

If  matter  be  taken  in  the  common  acceptation,  to 
be  a  solid,  extended,  and  inert  substance,  tbii  reasoning 
for  the  immateriality  of  the  sentient  principle  in  man 
appears  to  us  to  have  tbe  force  of  deroonstrattod, 
iriiidi  DO  difficulties  «r  putial  objections,  arising  from 
our  inability  to  conceive  tbe  bud  of  tioion  between 
two  sach  heterogeaeous  snbstances  iu  nund  and  body, 
can  ever  \ieaken,  and  far  less  overturn.  But  the  mo- 
dem materialists  deny  tbat  matter  is  either  sdid  or 
inert.  All  those  facts  (say  they)  which  led  philo- 
sophers tn  suppoee  that  matter  is  impenetrable  to  other 
matter,  later  and  more  accurate' observations  have 
shown  to  be  owin^  to  somethhig  else  than  solidity  and 
impenetrability,  viz.  a  power  of  reptUsion,  which  for 
that  reason  they  would  substitute  in  its  place.  The 
jproperty  of  attraction  or  repulsion  (says  Dr  Priestley) 
appears  to  me  not  to  be  properly  what  is  imparted  to 
matter,  but  what  really  makes  it  to  be  wiat  it  is;  inso- 
much, tbat  withont  it,  it  would  he  nothing  at  all  ^ 
and  as  other  phitosopfaers  have  said,— *  Take  away 
solidity,  and  matter  vanishes,*  so  I  say,  *  Tdke  away  at- 
traction and  repulsion,  and  matter  vanishes."  If  this 
be  admitted,  the  ingenious  aathn*  hopes  that  we  diall 
not  consider  matter  with  that  contempt  and  disgust  with 
which  it  has  generally  been  treated,  there  being  no- 
thing in  its  real  nature  tbat  can  justify  such  sentiments 
respecting  it. 

We  know  not  why,  upon  any  hypothesis,  mat- 
ter should  be  viewed  with  contempt  and  disgust.— 
Whether  penetrable  or  impenetrable,  every  consistent 
theist  considers  it  as  one  of  the  creatures  of  God,  per- 
feirtiy  fitted  to  answer  all  the  jmrposes  for  which  it  was 
intended :  but  were  it  really  destitute  of  solidity,  and 
endowed  with  tbe  powers  of  attraction  and  rejHilsion, 
we  should  still  be  miged  to  consider  it  as  incapable  of 
the  powers  of  sensation  and  thoi^t.  If  we  have  any 
notion  at  all  of  what  is  meant  by  centres  of  attraction 
and  repulsion  (of  which  indeed  we  are  far  from  being 
confident),  it  appears  to  us  to  be  intuitively  certain, 
that  nothing  can  be  the  resalt  of  any  possible  combina- 
tion of  such  centres,  but  new  and  more  enlarged  spheres 
of  attraction  and  repulsion.  But  surely  conseionsness, 
sensation,  and  will,  are  as  diflfeicnt  from  attraction  and 
repulsion,  as  a  cube  is  from  tbe  soond  of  a  trumpet,  or 
as  the  sensations  of  a  felon  in  tbe  agonies  of  death  are 
from  tbe  attraction  of  the  rope  by  which  he  is  hanged. 
If  this  be  admitted,  and  we  are  persuaded  it  will  be 
denied  by  no  man  whose  nnderstattdins  is  not  ckmded 
by  an  undue  attachment  to  paradoxes,  the  sentient  prin- 
ciple cannot  possibly  be  matter  ^  for  if,  when  the  powers 
of  attraction  and  repiddon  are  taken  away,  matter  vani- 
shes -y  and  if  consciousness  and  sensation  are  not  attrac- 
tioo  and  repulsion  5  it  is  not  more  evident  that  three 
and  two  are  not  nine,  than  that  the  substance  which  at- 
tracts and  repeb  cannot  be  that  which  is  cooscions  and 
percipient. 

Locke,  trim  was  ccrtuoly  no  materialist,  as  he  re- 


peatedly  affirmed,  and  indeed  demonstrated,  thatoftlwai' 
thoi^t  coold  never  be  the  remit  of  any  comlunations  " 
of  figure,  magnitude,  and  motion,  was  yet  of  opinion, 
tbat  Ciod  by  his  almighty  power  mi^bt  endow  some  • 
systems  of  -  matter  with  the  faculties  of  thinking  237 
and  willing.    It  is  always  with  reluctance  that  we^of^'**^ 
controvert  the  opinions  of  so  great  a  man  ;  and  it 
with  some  degree  of  borror  that  we  veotore  in  apyftiindrf', 
case  to  call  in  question  the  power  of  Omnipotence.—  . 
But  Omnipotence  'itself  cannot  work  contradictions ; 
and  it  appears  to  as  nothing  short  of  a  contradiction, 
to  suppose  the  individual  power  of  pereeption  inhe- 
ring in  9  system  irindi  is  itoelf  extended  and  made  up 
of  a  nnmbor  of  separate  and  distinct  substances.  For 
let  tt»  mppose  sni^  a  system  to  be  six  feet  Itmg,  three 
feet  broad,  and  two  feet  deep  (and  we  may  as  well  sup^ 
pose  a  system  of  these  dimensions  to  be  percipient,  as 
one  that  is  smaller)  then  it  is  plain,  that  ever^  idea 
most  be  extendied;  and  tbat  part  of  it  must  be  m  one 
place,  and  part  in  another.    If  so,  the  idea  of  a  square 
inch  will  be  six  feet  long,  three  feet  broad,  and  two 
feet  deep  J  and  what  is  still  harder  to  be  digest* 
ed,  the  several  parts  of  this  idea  yrill  be  at  a  great 
distance  from  each  other,  without  any  btmd  of  iinioB 
among  them.    The  being  whidi  apprehends  one  ex- 
tremity of  the  idea,  is^  by  the  supposition,  six  feet 
stant  nt»n-  the  being  which  a|^reh«ids  the  other  ex- 
tremity ;  and  though  these  two  distinct  beings  belong 
to  one  system,  they  an  not  only  separable,  but  actnally 
separated  firam  each  other  as  all  the  particles  of  matter 
What  is  it  then  that  apprehends  as  one  the 


are 


whole  of  this  extended  idea  i  Part  of  it  may  be  appre- 
hen^d  by  one  particle  of  matter,  and  part  of  it  by  ano- 
ther }  and  there  is  nothing  which  apprehends  or  can 
apprehend,  the  whole.  Perhaps  it  will  be  said,  tbe 
power  of  apprehension  is  not  divided  into  parts,  but 
is  the  power  of  the  one  system,  and  therefore  appre- 
hends at  once  the  whole  idea.  Hot  a  power  or  facul- 
ty cannot  be  separated  from  its  subject,  power  whidr 
inheres  in  nothing  being  confessedly  impossible }  and 
a  material  system  is  not  one  tub^'eet  m  which  any  indi- 
vidual power  or  fiicnlty  can  mlwre.  There  most, 
therefinr,  be  united  to  the  system  some  one  being, 
which  is  the  subject  tliought,  and  which  is  nnex- 
tended  as  well  as  indivisible.  This,  we  say,  follows 
undeniably.  For,  let  us  soppose,  that  an  extended 
being  vritbout  seiMrate  parts  is  possible,  and  that 
such  a  being  is  percipient;  it  is  obvioos,  that  the 
whole  of  any  one  of  its  perceptions  could  not  be  in  ue 
jdace.  Now,  though  we  should  grant  to  Dr  Priest- 
ley and  other  materialists,  that  every  idea  of  an  ex- 
tended substance  has  itself  three  dimensions,  and  is  in- 
corporated and  commensurate  with  the  whole  perci- 
pient system }  what,  npon  this  supposition,  shall  we 
think  of  consciousness  and  of  the  perception  of  truth  ? 
'Is  Gonscioasiiess  or  truth  extended?  If  so,  one  ndeor 
anperficies  of  consciousness,  w  of  a  truth,  may  be  greater 
.or  less  than  another,  above  or  below,  to  the  right  or 
to  the  left  i  and  it  will  be  very  proper  and  philosophi- 
cal to  speak  of  tbe  length,  breadth,  and  depth,  of  con- 
sciousness or  of  truth.  Bat  surely  to  talk  of  the 
place  or  the  extension  of  these  things,  is  as  absitrd 
as  to  talk  of  the  colour  of  sound,  or  the  sound  of 
a  triangle}  and  we  might  as  well  say,  tbat  coosci- 
onsaes*  is  green  or  red,  as  that  it  is  an  dl  or  an  inrh 
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theSnb-Iong^  and  tfaat  truth  ia  Uae,  »  that  it  has  three  this  atom  of  so  smUl  dimenstoos  should  actaate  the  of  the  Sab. 

utce  ot  dimensloas.  Trhole  system  'y  and  how  it  should  constantly  remain  tunce  of 

IIuDun    i<|,ig  reasoning  is  somewhat  differently  stated  by  the  same  from  infancy  to  old        whilst  all  the  other 

Cudworth }  who  observes,  that  if  the  sodI  be  an  ex-  parts  of  the  system  transpire  perpetually,  and  are  sue-  ■  „ 
,^9  tended  substance,  "  it  must  of  necessity  be  either  a  ceeded  by  new  matter  (h). 
mne  th«  physical  point  (i.  e.  the  least  extension  possible,  if  there  But  if,  according  to  the  second  hypothesis,  aonla 
tieitt  be- be  any  snch  least  extension),  or  else  it  must  consist  of  be  extended  substances  consisting  of  many  piuBts  me 
more  such  physical  points  joined  together.  As  for  without  another,  and  all.  ooDcurring  in  every  sensa- 
the  fbrmra- of  these,  it  is  impossible  UiatoiifMiff£ra<om,  tion  }  then  rniut  ererr  one  of  these  pointa  prrceiva 
er  MtaUeat potHt  of  extension,  should  be  able  to  perceive  either  a  point  only  m  the  object,  or  ebe  the  whole, 
distinctly  all  the  variety  of  things,  i.  e.  take  notice  of  Now,  if  every  jiomt  of  the  extended  etml  perceives  imly 
all  the  msHnct  and  differejit  parts  of  an  evtended  object^  a  point  of  the  object^  then  there  is  no  one  tAwg  in  ua 
and  have  a  description  or  delineafian  of  the  whole  of  that  perceives  the  whole,  or  that  can  compare  one  part 
them  upon  itself  (for  that  would  be  to  make  it  the  of  the  object  with  another.  On  the  other  hand,  if 
leAst,  and  not  the  least,  possible  extension  af  the  same  erery  point  of  the  extended  tout  perceive  the  whole  oft- 
time:  Besides,  to  suppose  every  sool  to  be  but  one  ject  at  once,  then  would  there  be  innumerable  percep' 
physual  point,  or  the  smallest  possibfe  extention,  is  to  tions  of  the  same  object  in  every  sensation }  as  many, 
suppose  snch  an  essential  difference  in  matter  or  exten-  indeed,  as  there  are  points  in  the  extended  soul. — 
sioQ,  as  that  some  of  the  points  thereof  shoold  be  rtatu-  And  icom  both  these  suppositions  it  would  alike  follow, 
rtUly  devoid  of  all  «raw,  and  understanding;  and  that  no  man  is  one  tit^e  percipient  or  person,  but  that 
othen  again,  naturally  sensitive  and  rational.  And  in  every  man  there  are  innnnierable  distinct  perdpunt* 
even  should  Ais  absurdity  be  admitted,  it  would  yet  or  persons^  a  conclusion  directly  cootiary  to  the  infid- 
be  utterly  incMmceivable  how  there  should  be  one,  and  fible  evidence  of  consciousness  (x)." 
ftN/one^JVMnft'twandrafwM/atmtt  in  everyoian;  how       Ci^^t  as  these  arguments  for  the  inuutcriality 

M 

(h)  Should  it  be  said,  that  this  essential  difference  between  the  atoms  of  matter  is  mrt  fortuitous  }  that  sane  of 
them  are  created  intelligent  for  the  express  purpose  of  animating  systems  of  others  which  are  unintelligent :  and 
that  these  intelligent  atoms  do  not  operate  upon  the  systems  with  ^icb  they  are  united,  by  the  via  inertimf  eoli- 
dityy  or  extension^  of  matter,  but  by  tbe  energies  of  uodentanding  and  will :  Should  this  (we  sa^)  be  alleged^ 
surely  it  may  be  asked,  for  what  purpose  they  are  conceived  to  have  the  quality  of  extension  ?  It  is  evidently  of 
no  use ;  and  it  has  been  already  shown,  and  shall  be  more  fuUy  shown  afterwards,  that  by  our  notions  of  cmsci- 
onsness  and  nnderstanding,  we  are  so  far  firom  being  led  to  suppose  tbe  subject  of  these  powers  extended,  that  we 
eannot  suppose  any  relation  whatever  between  them  and  extension.  Bnt  if  these  inteU^;ent  atoms  be  divested*^ 
their  quality  extension,  they  will  be  transformed  from  matter  to  mind,  and  become  the  very  things  for  the  ex- 
istence of  which  we  plead. 

(l)  As  the  materialists  endeavour  to  prejo^oe  the  public  egaiast  the  notion  of  an  wwxtended  soul,  by  re- 
presentbg  it  as  a  fiction  o£  Dee  Cortet,  idtt^ether  unknown  te  the  ancients,  it  'ma^  not  be  improper  to  give 
our  readers  an  oppmlnnitf  of  judging  for  themsrlTes  how  &r  this  representatkui  it  yatt^'Plo^nUf  rcuoning 
about  the  nature  of  the  soul  from  ita  eoeigiea  of  sensatioo,  expresses  himadf  in  these  words im  ftoOM 
mHmntim  rtntt  f>  ^  mm,  nm  vw  «v7«  wmSit  MfliXMpSmne^m  mtu  u  iut  «AAm*  miHiOiftn  vAim*  vw  i«nw>7«,  i 
irtAAju  mfi  b  wturmt  tuu  h  bn  rwwAw,  war  lef—wm'  •»  ymf  »XX»  fur  ftrtf  «AA«  ii  a^imJtfun^  m^Jm  nv7«»  iftw  wmilinf 
tuu  u  T*  fUfh  ftftann  v»  }i  %  mxmt,  if  n  ^  tarn  ut  i  rnf^i'  v  w«c  «f  uwu  S\t  I7i{«  r»v7«,  f»^%tfn  mv}%  ifttu  rw. 
mtei^rtff  rmr.  "  That  whitJi  pemsives  in  us,  must  of  necessity  be  one  thing,  and  by  one  and  the  same 
indivisible  perceive  all  j  and  that  whether  they  be  more  things  entering  thro^h  several  organs  of  senae^ 
as  the  many  qualities  of  one  sobstance,  or  one  various  and  .multiform  thing,  entering  throafffa  the  same  . 
oi^an,  as  the  countenance  and  jncture  of  a  man.  For  tt  is  not  one  thing  in  us  that  perceives  the  nose,  and 
another  thing  the  eyes  ;  but  it  is  one  and  the  self-sdme  thing  that  perceiveth  all.  And  when  One  thin^  enters 
through  the  eyes,  another  through  the  ears,  both  these  also  must  of  necessity  come  at  last  to  one  indivisible  j 
Otherwise  they  conid  not  be  compared  together,  nor  one  of  them  be  affirmed  to  be  different  from  the  other, 
the  several  ideas  of  them  meeting  nowhere  in  one  place.^  Pursuing  tbe  same  argument,  and  having  observed, 
that  if  what  perceiveth  in  us  be  extended,  then  one  of  these  three  thinga  mast  of  necessity  be  affirmed,  that  either 
eveiT  put  of  this  extended  soul  perceives  a  part  only  of  tbe  object,  «r  every  part  of  it  the  whole  object ; 
or  else,  that  all  cones  to  some  one  point,  vriiidi  alone  perceives  both  the  several  parts  of  the  olycct  and  tbe 
whole :  he  observes  of  the  first  of  these  sui^itions, — fuyiiu  nit  nvlm,  ^vftfUfi^ul*  »r  mM*  «AAw  ^m(h>  wm 
/ii|3tM  ifun  «Aa*  Tw  mefiSn  mtliXvpir  i;t£«>*  itewt^  m*  u  lyjf  ftf  «AA«v'  #v  9r  m^MvmHutt :  **  If  the  soul  be  a  magni- 
tade,  then  must  it  be  divided,  together  with  the  sensible  object,  so  that  one  part  of  tbe  soul  must  ptfrceive  one  part  , 
of  the  object,  and  another  another  *,  and  nothing  in  it,  the  whole  sensible  ^  just  as  I  should  have  the  sense  of 
one  thing,  and  you  of  another.**  Of  the  second  supposition  be  writes  in  this  manner  :  u  )i  •viwr  mi^t  mvAwAh* 
•If  imi^iuim  r«ii  /t»y0t»f  mpimSlf  «««i^«|p(  »mi  mHnnn  K^t* utmrln  mte^iHn  ev/Atrilmi  ytyneim  IxmAm  iut  t«v  mUm 

«m(«»f  V  T«  jyf^MVflf  nfutf  ummk:  "  But  if  every  part  of  the  extended  soul  perceive  tlie  whole  sensible  object, 
sioce  magnitude  is  infinitely  divisible,  there  must  be  in  every  man  infinite  sensatioiis  and  ima^s  of  one  object  J* 
—And  as  for  the  third  and  last  part  of  this  disjunction,  Flotinus  by  asserting  the  infinite  divistbility  of  body,  here 
shows  diat  the  supposition  of  any  one  physical  point  is  in  itwlf  an  absurdity.   But  if  it  were  not,  he  agrees  with 
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Of  I'lcSab  oftbe  sentient  principle  appear  to  be,  they  have  keen 
si.:iiioe  of  lately  treated  with  the  motrf  sovereign  contempt  by  a 
writer  who  professes  to  be  a  disciple  of  Dr  Prifestlcy's, 
.  '  ^  '     hot  who  seems  not  to  have  learned  the  modesty  or  the 
candour  of  his  master.    ])r  Priestley  labours  to  prove, 
that  to  account  for  the  phenomena  of  perceptioB  and 
volition,  &c.  it  U  not  necessary  to  suppose  an  immaterial 
^jirinciple  in  man.    Mr  Cooper  with  greater  boldness 
affirms,  and  undertakes  to  demonstrate  with  alt  the 
parade  of  mathematical  precitfion  *,  that  such  a  principle 
is  impoKtiible.  Though  the  authority  of  this  philosopher 
io  such  Inquiries  as  depend  not  immediately  upon  the 
retort  and  the  furnace,  is  certaiqly  not  great,  he  yet 
nttors  his  dogmaM  with  such  confidence,  that  it  maj 
not  be  improper  to  examine  the  chief  arguments  upon 
a;  9      which  they  rest. 
An  atumpt    "Suppose  (saj-sfae)  the  soul  to  have  DO  commoa 
to  prove     property  with  matter ;  then,  no  thing  can  act  upon 
biUtToir^'        otiier  but  by  means  of  some  common  property, 
inmaterial  Of  this  we  have  not  only  all  the  proof  that  induction 
snbitaace.  of  known  and  acknowledged  cases  can  funii^h,  but 
that  additional  proof  also  which  arises  from  the  impos- 
sibility of  conceiving  how  the  opposite  proposition  can 
be  true.     But  by  the  supposition,  the  soul  has  no 
property  io  common  with  matter  i  and  therefore  the 
sonl  cannot  act  upon  matter.    But  by  the  supposition 
of  every  system  of  immateriali^m   (except  those  of 
Makbranche,  Berkeley,  and  Leibnitz),  it  is  deemed 
an  essential  property  of  the  soul,  that  it  acts  upon  the 
body,  or  upon  matter ;  therefore  tlie  soul  can  and 
cannot  act  upon  matter  at  the  same  time,  and  in  the 
same  respect.    But  this  it  a  contradiction  in  tenns  ; 
and  as  two  contradictiaaa  cannot  both  be  Irne  at  the 
same  time,  the  an^sition     the  existence  of  an  im- 
material sonl  eannet  be  true.;  that  is,  the  soul  does  not 
exist."  • 

Tilts  reasoning,  the  reader  will  ot>serve,  is  carried 
on  with  all  the  pomp  oi  node  and '  figure.  The  jwo- 
positioos  han^  opon  each  other  like  the  sevend  steps 
of  an  algebraic  process :  but  as  in  such  processes  one 
'  error  unwarily  admitted  produces  a  false  result,  so  in 
demonstrarite  reasonings  one  nnaouad  argument  adaiit- 
ted  into  the  premises  is  necessarily  prodnctive  of  error 
.  if!  the  conelnsiott«  Whem  the  au^r  sJ^s,  that 
no  thing  can  act  opon  any  other  but  by  means  of  some 
common  property,**  be  affirms  without  the  shadow  «f 
proof  what  is  certainly  not  self-evident.  He  lajrs,  in. 
deed,  that  of  this  we  have  all  the  proof  that  induc- 
tion of  known  and  acknowledged  caoea  can  furnish } 
bat  unless  consciousness  be  calculated  to  deceive  us, 
this  is  unquestionably  a  nustake.  Matter,  lie  repeat- 
edly affirms,  has  no  other  (nnperties  than  those  f>f  at- 
traction and  repulsion  :  but  a  man  moves  his  arm  by 
a  mere  energy  of  will  *,  and  therefore,  according  to 
this  demonstrator,  an  ener^  of  will  must  be  either 
niateriid  attraction  or  material  repulsion.  If  so,  it  is 
naaonable  to  conclude,  that  wh«i  a  man  dram  his 
hand  towuds  his  head,  the  centre  of  hia  hnin  exerts 
its  power  of  attractioni  and  that  when  he  extends  his 
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arm  at  full  length  before  lum,  the  same  eentre  exertsof  th 
its  power  of  repulniim.  We  beg  pardon  of  onr  readers  >t^ 
for  detaining  them  ow  moment  upon  suobabnuditics  as  I 
these :  yet  we  canoot  dismiss  the  ai;pomait  without  ta* .  ^' 
king  the  lUwrty  to  ask  oar  all-knowing  author.  How  it 
owies  to  pass  tbiU  the  same  eentre  sometimes  attracts 
and  sometimes  repels  the  same  snbstanoe  at  the  same 
distance ;  nay,  that  it  both  attracts  aod  repels  8ubstai>- 
ces  of  the  same  kind,  at  equal  distances,  and  at  the 
very  same  instant  of  time  ?  This  must  be  the  case, 
when  a  man  puts  one  hand  to  his  head,  and  thrusts 
another  from  him and  therefore,  if  these  operations 
be  the  effect  of  attiaetion  and  repulsion,  it  must  be 
of  attraction  and  repulsion  to  which  induction  of  known 
and  acknowledged  cases  fomisbes  nothing  similar  or 
analogous,  i.  e.  of  such  attraction  and  repiusion  as,  ac- 
cordiug  to  Mr  Cooper's  mode  of  reasoning,  does  not 
exist.  The  tmth  is,  that  we  are  not  more  certain  that 
we  ourselves  eidst,  than  that  an  energy  of  will  is  nei- 
ther attraction  nor  repulsion  ^  and  therefore,  unless 
all  matter  be  endued  with  will,  it  is  undeniable,  that, 
whatever  be  the  substance  of  the  sou!,  one  thing  acts 
cpon  another  by  a  property  not  common  to  them  both. 
In  what  tnanner  it  thus  acts,  we  pretend  not  to  know : 
but  our  ignorance  of  the  maimer  of  any  operation  is  no 
argtimcnt  against  the  reality  of  the  operation  itself, 
when  we  have  for  it  the  evidence  of  consciousness  and 
daily  experience.^}  and  when  the  authf  r  shall  have  ex- 
plained to  general  satisEaction  how  matcnal  centres  at- 
tract aod  repel  each  other  at  a  distance,  we  shall  under- 
take to  explain  how  one  thing  acts  upon  another  with 
which  it  has  no  common  properties.  341 

Suspicious,  as  it  should  seem,  that  this  reasming  has^ 
-not  the  complete  force  of  jnathematical  demonstratiui,!^^ 
tlie  Mithor  supports  his  opinion  by  ether  arguments,  [paj. 
**  Whatever  we  know  (says  be),  we  know  by  means 
of  its  properties,  nor  do  we  in  any  case  whatever  cer- 
tainly know  any  thim;  but  these ;  and  we  infer  io  all 
cases  the  existence  of  any  thing  which  we  suppose  to 
exist  irom  the  existence  of  its  properties.    In  short, 
our  ide&  of  any  thing  is  made  up  of  a  combination  of 
our  ideas  of  its  ^perties.    Gold  is  heavy,  ductile, 
tenacious,  opaque,  yellow,  oohible  in  a^ua  fv^,  &.c. 
Now,  let  any  one  suppose  for  an  instant  that  gold  is 
depri%-ed  of  all  these,  and  becomes  neither  heavv,  duc- 
tile, tenacioot,  opaque,  yellow,  soluble,  &c.  wut  re- 
.  mains,  will  it  be  gold?  Certainly  not.  If  it  have  other 
properties,  it  is  another  substance.   It  it  have  no  pro- 
perties remaining,  it  is  nothing.    For  nothiog  is  that 
which  bath  no  properties.    Therefore,  if  any  thing 
lose  all  its  properties,  it  becomes  nothing  j  that  is,  it 
loses  its  existence.    Now,  the  existence  of  the  soul  is 
uferred,  like,  the  existence  of  every  thing  else,  from  its 
sui^Mwed   properties,   which   are  the  ^eoomena  of 
thinking,  such  as  perception,  recollection,  judgment,  - 
and  volition.    But  io  all  cases  of  perfect  sleep,  of  the 
operation  of  a  strong  narcotic,  of  apoplexy,  of  swoon- 
ing, of  drowning  where  the  vital  ^wers  are  not  ex- 
tinguished, of  the  effects  of  a  violent  blow  «i  tbe 

bsck 


Aristotle  in  asking  ir«c  v»  «p{u  -vs  ^ii{«4s».»-tbereby  plainly  indicati^,  that  the  sentient  minciple  is  totally  ae- 
panted  from  exteoaou,  and  can  neither  be  ^nsidexcd  as  extended  like  ,  a  superficies  or  solid^  nor  nneztended 
physical  pmnt. 
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'  Ae  Sab-hack  part  of  the  head,  and  all  oth^  Icipoth^mic  affec- 
MBcG  of  tions,  there  is  ncidier  perception,  recollection,  judge- 
B  Hmnan  mcnt,  nor  volition ;  that  is,  all  the  properties  of  the 
_  soul  are  ^e,  arc  extinguished.  Therefore,  the  soul 
itself  loaea  its  existence  for  the  time.  If  any  man  shall 
sav,  that  these  properties  are  only  suspended  for  the 
time,  I  would  desire  hira  to  examine  what  idea  he  an- 
nexes to  this  suspension ;  whether  it  be  not  neither 
more  nor  less  than  that  tAfy  are  made  not  to  esist  for  the 
time,  Eitlier  no  more  is  meant,  or  it  is  contradictorjr 
to  matter  of  fact;  and  moreover,  if  more  be  meant,  it 
jnay  easily  be  perceived  to  involve  the  archetypal  exist- 
ence of  abstract  ideas,  and  to  contradict  the  axiom  un- 
pouibUe  est  idem  e*M  et  non  es»e.** 
own  to  For  ^  benefit  of  short-sighted  iaquirers,  it  is  to  be 
e<l<«J'y  wished  that  the  author  had  favoured  the  public  with 
^  this  proof  which  might  have  been  so  easily  broaght ; 
for  we  can  discern  no  connexion  whatever  between 
the  sospension  of  the  exercise  of  the  powers  of  the 
mind,  and  the  aftbetypal  existence  of  abstract  ideas, 
or  the  absurd  proposition  that  it  ia  possible  for  the  same 
thing  to  be  and  not  to  be.  We  think,  Iwjwever,  that  we 
nnderatand  enough  of  this  reasoning  which  he  has  given 
OS  to  be  Me  to  pronounce  with  some  confidence  that 
it  is  nothing  to  the  purpose.  For,  in  the  ^rst  place. 
We  beg  leave  to  el»crve,  that  between  the  properties 
of  ^Id  and  the  powers  of  thinking,  &C.  there  is  no 
similarity ;  and  that  what  may  be  true  when  affirmed 
of  the  oM,  may  he  false  when  affirmed  of  the  other. 
The  poiwers  of  the  mind  are  all  mora  or  less  active ; 
the  enamerated  foroperties  of  gold  are  all  passive.  We 
know  by  the  most  complete  of  all  evidence,  that  tbo 
exercise  of  power  may  be  suspended,  and  the  power  it- 
self remain  unimpaired  ;  but  to  talk  of  the  suspension 
«i  the  energies  of  what  was  never  energetic,  if  it  be 
not  to  contradict  tbe  axiom  tmpossibileeat  idem  esse  et  nan 
esse,  is  certainly  to  emj^oy  words  which  have  no  mean- 
ing. Yet  even  this  argument  from  the  properties  of 
gold  might  have  led  the  author  to  suspect  tliat  some- 
thing else  may  be  meant  by  the  suspension  of  the  ex- 
ercise of  powers,  than  that  those  powers  are  made  not  to 
exist  for  the  time.  In  a  room  perfectly  dajrk  gold  is  not 
yellow ;  but  dees  it  lose  any  of  its  essentiat  properties, 
and  become  a  different  mbctance,  merely  hj  being  car- 
ried from  light  to  darkness  ?  Is  a  man  while  in  a  daric 
Mom  deprind  «f  the  faeoltf  of  right,  and  one  of  the 
powers  of  bis  mind  made  not  to  exist  for  the  time  ? 
The  author  will  not  affirm  that  either  of  these  events 
takes  place.  He  will  tell  us  that  gold  exhibits  not  its 
yellow  appearance,  merely  because  tbe  proper  medium 
of  light  passes  not  from  it  to  the  eye  of  the  percipi- 
ent, and  that  it  is  only  for  want  of  the  same  medium 
that  nothing  is  seen  by  us  in  perfect  darkness.  Hero, 
then,  by  his  own  confession,  is  a  power  of  the  mind, 
and  a  pmprrtpr  of  an  external  object,  both  suspended 
in  their  energies,  without  bsing  annihilated;  sod  no 
]n«of  has  yet  been  brought  that  alt  the  powers  of  the 
mind  may  not  in  the  same  manner  be  suspended  in 
their  energies  without  being  made  not  to  exist.  At 
light  is  necessary  to  vision,  but  is  not  itself  either  the 
thing  which  sees  or  the  thing  which  ui  seen  j  so  may 
the  brain  be  necessary  to  the  phenomena  of  thinking, 
withoot  being  either  that  which  thinks,  or  that  which 
is  thought  npon  :  and  as  actual  vision  ceases  when  light 
H  withdrawn,  thoogh  tbe  eye  and  the  object  both  con- 
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tinuc  to  exist;  so  may  the  energy     thinking  cease  or  tlwSqb. 
when  the  brain  is  rendered  nnfit  for  its  nsual  office,  stance  of 
though  the  being  which  thinks,  and  the  power  '>*'''*^^T" 
thought,  continue  to  exist,  and  to  ncist  unimpaired. .  '  ^ 
That  this  is  actually  the  case  every  man  must  be  con- 
vinced who  believes  that  in  thinking  he  exerts  the 
same  pmrers  to-dav  that  lie  exerted  yesterday  ^  and 
therefore  our  author's  second  demonstration  of  tba 
nonexistence  of  mind  is,  like  bis  first,  fonaded  npoo 
assertions  which  cannot  be  granted. 

Another  of  these  pretended  demonstrations  is  as  4  thinl  at- 
fellows  :      If  the  soul  exist  at  all,  it  must  exist  some- tempt  oF 
where  ;  for  it  is  impossible  to  firame  to  one^r  self  an  ■bhu; 
idea  of  any  thing  existing,  which  exists  nowhere. '""^ 
But  if  the  soul  exist  somewhere,  hy  the  terms  it  oc- 
cupies space,  and  therefore  is  extended  ;  '^faot  whatever 
has  extension,  has  figure  to  conseqoenee  thereof.  Hie 
soul  then,  if  it  exist,  hath  the  piapertiesoF' extension 
snd  figure  in  common  with  matter.    Moreover,  by  the 
supposition  of  every  inmaterial  hypothesis  (except 
those  of  Malebranche,  Berkeley,  and  Leibnitz),  it 
acta  upon  bodv,  i.  c.  npon  matter ;  that  is,  it  attracts 
and  repels,  and  is  attracted  and  repelled,  for  there  w 
no  conceivable  afGection  of  matter  but  what  is  founded 
on  its  properties  of  attraction  and  repulsion ;  and  if 
it  be  attracted  and  repelled,  its  reaction  most  be  at- 
traction and  repulsion.    The  sonl  then  has  the  pro- 
perties of  extension,  figure,  Attnwtion  and  aepalsion, . 
or  Aridity.    But  these  comprise  every  property  wliicli 
matter,  as  sncb,  haS  ever  been  supposed  to  possess. 
Hiercfore  the  soul  is  matter,  or  materiaL    Bnt  by 
the  soppoeitioo  it  is  immaterial ;  timefore  it  dees  not 
exist.    For  nothing  can  exist  irixise  existence  implies 
a  contradiction.'*' 

Mr  Cooper,  we  see,  still  proceeds  in  the  durect  road  ^^^^^^ 
of  mathematical  demonstration    but  in  the  present  in- conrute  it- 
stance  we  beg  leave  to  stop  him  in  the  very  beginoingHlf: 
of  his  course,  and  to  ask  where  the  universe  exists  ? 
When  be  shall  have  given  such  an  answer  to  this  ques- 
tion as  men  of  comnnon  sense  may  be  able  to  eompre- 
.hend,  we  may  periiaps  attempt  to  tell  him  wbcre  an 
anextended  sonl  exists.    If  this  demonstration  be  not 
a  collection  of  words  without  meaning,  tbe  existeaca 
of  space  as  a  real  thing  is  taken  for  granted.  Space, 
therefore,  has  extenuon,  and  of  course  figure ;  bnt 
we  believe  Mr  Cooper  will  find  some  difficulty  in  ascer- 
taining the  figure  of  infinite  space.  Hie  mind  certainly 
acts  npon  body.    For  this  we  have  the  eridence  of 
consciousness  and  experienoe ;  but  we  have  no  evidence 
whatever  that  it  must  therefim  attract  and  repd,  and 
be  attracted  and  repelled.     It  has  'been  already  oIh 
served,  that  the  mind,  whatever  be  its  substance,  acts 
upon  the  body  by  energies  of  will.    What  these  ara 
every  man  knows  with  the  utmost  certainty  and  preei*  - 
sion  ;  whilst  we  may  venture  to  assert,  that  no  man 
knows  precisely  what  corpuscular  attiactim  and  repaU 
sion  arsi  s^pnosing  tbe  existence  of  such  powers  to  be 
possible.    When  we  speak  of  attraction  and  repulsion, 
we  have  some  obicnre  notion  of  bodies  acting  npon 
each  other  at  a  distance ;  and  this  is  all  that  we  know 
of  the  matter.    But  when  wo  think  of  an  energy  cf 
the  human  will,  tbe  idea  of  distance  neither  enters  nor 
can  enter  into  our  notion  of  such  an  energy.  Thr^e 
are  facte  which  we  pretend  not  to  prove  by  a  mathi:- 
nutical  or  a  chemical  process,   ^yety  nun  must  be 
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OfthcSab-conviaced  of  tbeur  truth  hy  evidence  moK  oooiplcta 
fuocc  of  tbu  any  ftoof,  viz.  immediate  conwlooBneH  of  fais 
"^^jH^IJ^  own  thoogliU  and  Tolitioos.  This  being  the  eaat,  xn 
•  may  turn  Mx  Cooper^  artillery  against  hunael^  nnd 
beouue  mind  acts  upon  body  by  powers  different  from 
attraction  and  repulsioB,  argne  tbat  body  neitber  at- 
tracts nor  repels  ;  and  were  it  trae,  as  it  is  certainly 
ialse,  tbat  no  thing  could  act  upon  another  but  by 
means  of  tome  property  common  to  both,  we  might  in- 
fer that  every  atom  of  matter  is  endoired  with  the 
powers  of  volition  and  intelligence,  and  by  censeqoence 
that  every  man  is  not  one  but  ten  tfaonsand  conscioai 
beings,  a  conclusion  which  our  philoM^her  leems  not 
inclined  to  admit. 
t>luectioa«  Having  finidied  his  demotutrationt,  the  author  states 
to  the  doc' other  objectioas  to  the  doctrine  of  inunatcrialism 
which,  as  they  an  not  Us  own  nor  new,  have  gicater 
stRtcd  and  ^^^ight*  **  It  aj^ears  no  more  than  reasonable  (says 
arnwend.  he),  that  if  die  doctrine  of  materii^m  be  rejected  as 
inadequate  to  exj^n  the  phenomena,  these  latter  should 
at  least  be  explained  in  some  manner  or  other  better 
upon  the  substituted  than  the  rejected  hypothesis }  so  that 
it  is  reasonable  to  require  of  an  immateriiUiBt  tbat  his 
supposition  of  a  distinct  soul  should  explain  the  ra- 
tionale qS  the  phenomena  of  thinkmg.  But,  strange 
to  say,  so  At  irom  attempting  to  e^ain  these  phe~ 
nomena  on  the  immaterial  hypothesis,  it  is  acknow- 
ledged on  all  hands  that  even  on  this  hypothesis  the 
phenomena  are  inexplicable."  This  objection  it  would 
certainly  he  no  difficult  task  to  Aviate  \  but  from  that 
tronhk,  small  as  it  is,  we  are  happily  exempted  by 
the  objector.  "  I  would  have  it  imderstood  (says  he), 
that  no  aateriaUst  ever  mdertook  to  tay  Aow  percep- 
tion results  from  our  organization.  What  a  materi- 
alist undertakes  to  assert  is,  that  perception,  Vi^atever 
it  be,  or  however  it  results  from,  does  actually  result 
from  our  organization>"  According  to  Mr  Cooper, 
then,  the  ratumaie  of  thinking  is  equally  inexplicable 
by  materialists  and  immaterialists  )  and  the  truth  is, 
that  we  know  the  rationale  of  hardly  any  one  operation 
in  nature.  We  see  that  the  stroke  of  a  racket  produces 
motimi  in  a  billiard  ball  j  but  how  it  does  so,  we  be- 
lieve no  man  can  say.  Of  the  fiict,  however,  .we  are 
certain )  and  know  that  the  motion  is  produced  by 
scHUe  powor,  ahoot  the  eflbcti  of  which  we  can  rea- 
son with  precision.  In  like  manner  we  know  with  the 
utmost  certainty,  that  we  ourselves  have  the  powers  of 
perception  and  volition ;  and  that  these  powers  cannot 
be  conceived  as  either  an  ell  or  an  inch  long.  How 
they  result  from  the  matnal  agency  of  an  immaterial 
And  material  substance  upon  each  other,  we  are  in- 
deed profoimdly  ignorant ;  but  tbat  such  is  the  fact, 
and  that  they  are  not  the  result  of  mere  organizatim, 
\n  must  necessarily  believe,  so  long  as  it  is  true  tbat 
the  power  of  the  entire  system  is  nothing  more  than 
the  sum  or  aggregate  of  the  powers  of  all  its  parts. 
He  immaterial  hypothesis  contains  in  it  something 
inexplicable  by  man  :  The  material  hypothesis  like- 
wise contains,  by  the  confession  of  its  advocate*  some- 
thing that  is  equally  inexplicable  ^  and  is  over  and 
above  burdened  with  this  contradictioo,  that  the  whole 
is  something  different  from  all  its  parts.  It  is  there- 
fore no  **  singular  phenomenon  in  literal^  history, 
that  one  hypothesis  should  be  rejected  as  inadequate 
(0  account  for  appearances,  and  that  the  hypothesis 
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•nfastitated  shonld,  even  by  the  acknowledgmmt  trf'ofthe'Si 
its  abetten,  be  sock  as  not  only  not  to  explain  tbr  ttuice  < 
roHoMdenS  the  appeannoes,  but  fivm  the  nature  of*^  Hn 
it,  to  preclnde  sJl  bi^  of  snch  an  explanation.** . 
This  is  exactly  the  case  with  respect  to  a  vactatm  in  ' 
astrmiomy.    That  hypothesis  does  not  in  the  least 
tend  to  explain  the  rationale  of  the  motions  of  the 
planets  }  bnt  yet  it  most  be  admitted  in  prc&rcnce  to  a 
plenum,  beeann  npoo  this  last  hypothesia  motion  is  im- 

"  Supposing  the  existence  of  the  soul,  it  is  an  ua-  Wfc^er 
fortunate  circumstance  (ss^  Mr  Cooper),  that  wcumuy 
cannot  properly  assert  positively  any  thing  of  it  attl>">g>» 
all."   Were  this  the  case,  it  would  udeed  be  a  very 
unfortunate  circnnutance  j  but  can  we  not  assert  po-  ^ 
sitiv^  as  mai^  things  of  the  sool  as  we  can  of  tbethebodj. 
body  r  Can  we  not  say  with  as  much  propriety  and 
certunty,  that  Ute  soul  has  the  powers  of  percepti«t 
and  volition,  &c  as  that  the  body  is  solid  and  extend- 
ed, or  as  that  matter  has  the  powers  of  attraction 
and  repulsion  f  We  know  perfectly  what  perception 
and  voUticm  are,  thou^  we  cannot  have  ideas  or  men- 
tal images  of  them}  and  if  our  author  knows  what 
attraction  and  repulsion  are,  we  believe  be  will  not 
pretend  to  have  of  them  ideas  entirely  abstracted  from 
their  objects.   "  But  granting  the  so«l*s  existence,  it 
may  be  asked  (says  he).  Of  what  ose  is  an  hypothesia 
of  which  no  more  can  be  asserted  thu  its  existence  f  ** 
We  have  just  observed  that  much  more  can  be  asserted 
of  the  soul  than  its  exiirtence,  viz.  that  it  is  smnething 
of  which  perceptimi  and  will  are  properties ;  and  he 
himself  asserts  nothing  of  matter  hut  tbat  it  is  sane- 
thing  of  which  attraction  and  repalsion  are  jmfa* 
ties. 

**  This  soul,  of  whidi  these  gentlemen  (the  inmia- 
terialists)  are  conscious,  is  immaterial  essentially.  Now 
I  deny  (says  our  author),  that  we  can  have  any  idea 
at  all  of  a  substance  purely  immaterial."  He  else- 
where says,  that  nothing  can  exist  which  is  not  extend- 
ed, or  that  extension  is  inseparable  from  our  notions 
of  existence.  Taking  the  word  idea  in  its  proper 
sense,  to  denote  tbat  appearance  which  extend  ob- 
jects make  in  the  imagimUion,  it  is  certainly  true  that 
we  can  have  no  idlea  of  an  immaterial  substance  }  bnt 
neidiCT  have  we,  in  that  sense,  ain  idea  of  matter  ab- 
stracted from  its  qualities.  .jEIas  Mr  Co^er  any  wAm 
of  that  which  attracts  and  repels,  or  of  attraction  and 
repulsion,  abstracted  from  their  objects  ?  He  may  per- 
haps, have,  though  we  have  not,  very  adequate  ideas  of 
bodies  acting  uptm  each  other  at  a  distance }  but  as  hs 
takes  the  liberty  to  substitute  assertiws  for  arguments, 
we  beg  leave  in  our  torn  to  assert,  that  those  ideas  nei- 
ther are,  nor  can  be,  mm«  clear  and  adequate  than  our 
notion  of  pcxc^tioo,  consciousness,  and  will,  united  in 
one  being.  ^•j 

That  extension  is  no  otherwise  inseparable  from  oorXUriHiai 
notions  of  exutenoe  than  by  the  power  of  an  early  aodiwt>"*^ 
perpetual  association,  is  evident  from  this  circiunstance, 
that,  had  we  never  posscssid  the  senses  of  sight  aad^^^ 
toodi,  we  never  could  have  acquired  any  idea  at  aU  ofcsce. 
extennon.   No  man,  who  has  thoa^  on  the  subject, 
will  venture  to  affirm,  that  it  Js  ainolutely  impossible 
for  an  intelligent  being  to  exist  with  no  other  senses 
than  those  of  smell,  taste,  and  hearing.    New  it  is  ob- 
vious tb^  snch  a  being  mast  acquire  some  notion  of  ex- 
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or  dwBA-utonoe&omliUftwa  cottsciouniess :  but  into  that  nolun 
•tasM  of  exltnsioa  ooiild  aot  poMiblj  enter  >  for  neitLer  MMmdB, 
t^^™" tattee,  aweUe, nor coaarieoiBeWy ana  exteaiid  j  mukhu 
Muid.    ^  findaaMntal  article  of  tba  naterialkta  cmd,  that  all 
'       our  ideas  are  relioks  of  sensalion.   Siooe  then  existence 
maj  be  cencnTod  without  extenakm,  it  ndaj  be  inferred 
tb^  tbey  an  not  inseverable  iroei  eacb  other  i  and  since 
cogitation  cannot  be  conceived  with  extension,  we  awj 
reasonably  condode,  that  the  being  which  thinks  is  not 
exitended. 

BIr  Cooper  indeedi  with  his  master,  talks  of  extend- 
ed ideae  and  extended  thoughts :  bat  we  most  assert,  in 
the  words  of  Cudworthf  that  **  we  cannot  cmeoive  a 
lAsitfib  to  he  of  sueh  a  certain  kngthj  ^rrmdth^  and 
ihiAma$f  meMv^e  inchett^t,  uid  ytmhi  that  we 
eaaaet  copeeivo  the  or  «kn/,  or  IWMfieM  part  of 
a  thoodit )  and  that  we  caniot  ooneeive  every  ^aght 
to  be  Mseiae  determinate  J^nwv,  such  as  rtmndoran^ 
iar,  ipktnealt  cfrMrw^  c^rtdrkai^  or  the  like.  Whwo- 
BS  if  extensiMi  were  inseparable  from  existence,  tfioughtt 
most  cither  beapere  nonenti^^  or  extended  into  lengthy 
ire&dtk,  and  MwihsMt ;  and  consequently  all  truths  in 
tts  (being  nothing  but  complex  thoughts)  most  be  long, 
Woad,  and  thiok,  and  of  some  determinate  figure*  Im 
same  must  likewise  be  affirmed  of  volitions,  appetites, 
and  passtons,  and  of  ail  oUitf  things  belonging  to  eo^- 
tative  beion }  soch  as  knowledge  and  igoorante,  wis- 
dom and  fofly,  virtno  and  vice,  &c.  that  these  are  ei- 
ther aU  of  tbeoi  abedote  mumtttUgt,  or  else  extended  ip- 
to  tilreo  dimMaioae,  and  nwaearaUe  not  only  by  useAft 
and  hot  also  by  solid  meaanres,  soch  as  ju'nU  and 
quarts.  Bat  ifthis  be  absnrd,  and  if  thMe  things  belong- 
ing to  soul  and  mind  (thou^  doubtless  as  great  realities 
at  least  as  the  things  which  belong  to  body)  bo  unejt- 
ttndedf  then  most  the  sabstaaces  of  souls  or  minds,  be 
themselves  unmrtended,  aoowrding  to  that  of  Plotinus, 
PMC  M  ^imAmt  mp  Uvom»,  and  theKfen  the  hnmaa  soul 
cannot  be  material." 
timx  the  S^Ir  Coop^  employs  many  other  arj^ments  t«  prove 
hunaa  the  materiality  of  the  sentieat  priDCifde  in  man  i  but 
nlad  Ma-  the  fore*  of  tliem  estcnds  no  farther  than  to  make  it 
te^^^lues  ^  highest  d^ree  probable,  that  the  mind  cannot 
Imt  is  a-  c^ovt  ks  ^nltieo  but  in  union  with  some  organized 
nionwith  COTporeal  cystom.  TUs  is  an  opuioB  whid  we  feel 
Mt  awadves  iacliwd  to  fcontiormi ;  and  dwfefon  we 
^^^^^  shall  Mot  make  any  partieular  ramaiks  npon  that  part 
pinion  pro.  *f  vBr  aothv^a  reaaoOMigs.  That  an  immaterial  and 
baUe  and  indiscerptitle  being,  soch  as  the  soul,  is  not  liable  to 
be  distUved  with  the  body,  is  a  fiwt  which  caoaot  be 
controverted :  for  what  mu  no  parts  can  perish  only 
by  BtmikiiQtion ;  and  of  aanibilation  the  annals  of  the 
world  afford  bo  iastaace.  That  an  inuMtcnal  being, 
eadawcd  with  the  powm  of  perception  and  volition, 
&0.  mmf  be  fopaHe  of  e'x^ng  these  powers  in  a  state 
of  wpaiation  from  all  body,  and  that  at  least  one  tm- 
matenal  Bdbig  does  actuaUy  *o  ««t  them,  or  other 
power*  amdogoos  to  dnaa,  are  troths  which  no  awa 
irime  anr^ganca  doe*  not  •nrpass  htt  judgmont  mil  ven- 
ture to  4e«^ }  but  the  queatimi  at  present  between  the 
most  rigid  lomaleriaUat*  and  their  omKaents,  is,  whe- 
ther there  he  giwiad  to  think  that  the  hnmaa  soul  i* 
such  a  hmng  f 

Now,  when  Mr  Baxter  and  his  followers  confident- 
ly affirm,  that  human  perception  mut  fWMssoru^  subsist 
after  tbe  dissolution  of  the  unMcnt  mortal  and  poishahle 
Vol.  XUL  Fart  II. 
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vfstom;-  ud  that  the  soul,  when  diseneomhered  aTof  tUSab* 
ail  6«<fy,  will  havt  it*  fooohies  greatly  ^nhrgtdt  they  tiaaoe  of 
affirm  what  to  us  i^fears  incapable  of  prMf.  Tkat^^y 
a  disembodied  sosd  may  pmceive,  and  thidc, 
act,  and  that  its  powers  of  intellectiea  may  have  a 
wider  range  than  when  tbey  were  cireomspnbed  by  a 
eorporeal  system,  which  peraiitted  their  actton  vtfvk 
exteraal  objects  only  through  five  organs  of  omiso,  is 
certainly  pMiiie  ;  and  tbe  aignment  1^  which  the  ma- 
terialists pretNid  to  prove  it  mat  possible,  is  one  of 
most  contemptible  sopbisnia  that  ever  diapMud  Ik* 
pwe  of  philwopfay.  To  affirm,  that  because  mue.  in* 
telleotnal  powOrs,  in  -their  embodied  state,  seem  to  dc* 
cay  with  ikt  aytUm  to  which .  tbey  am  milody  the 
mud,  «^eB  set  inn,  most  therdore  have  bo  such 
power*  at  all,  is  equally  ahoud  a*  to  *ay,  that  U*iMm 
a  man  shnt  up  in  a  room  which  has  kmt  cm  windam 
sees  objects  less  and  less  distinctly  as  the  glam  becemri 
more  and  more  dimmed,  he  must  in  the  <^ea  air  bo 
dcf^^-ed  of  tbe  power  of  vision.  But  because  the  hu- 
man soul  mm^f  for  any  thing  that  we  see  ta  the  con* 
traiy,  subsist,  and  thiidc,  and  act,  in  a  separate  state^ 
it  does  not  tfaeiefore  necessarily  follow  that  it  utttf  do 
so }  and  every  thing  that  we  know  of  its  oatore  and 
its  eneigies  leads  us  to  think,  that  without  esne  kind 
of  body  by  which  to  act  as  fay  an  instrument,  all  its 
powers  would  cantinue  dormant.  There  i*  aol  the  aha> 
dow  of  a  reason  to  suppose  that  it  coasted  and  was'oni- 
foioaa  m  a  ^isr  state  j  and  a*  its  miBmoty  »t  neieat^ 
nnqnestionably  depends  upoo  the  state  «  die  hrua, 
there  is  all  the  evidence  of  whidi  dw  caae  will  admit, 
that  if  it  should  subsist  in  a  fntore  state  dtveatcd  of  all 
hodj,  thouf^  it  mi^  be  endowed  with  new  and  en- 
larged powers  of  perception,  it  could  have  no  recoUcc- 
tian  of  what  it  did  and  su&ved  in  tAu  worldt  and  there- 
fore would  not  be  a  fit  object  either  of  reward  or  of 
punishment.  This  consideration  has  compelled  many 
thinking  men,  both  Pagans  and  Christians,  to  somiosc 
that  at  death  the  soul  canriea  widi  it  a  fine  material 
vehiele,  iriuch  is  its  immediate  scfuorinm  in  this  woridf 
and  eontinues  to  he  the  seat  ti  its  recollection  in  the 
next.  Soch,  we  have  seen,  was  the  opinion  of  Mr 
Wollaston  and  Dr  Hartley}  it  was  l^wise  the  opiami 
of  Cudwoith  and  Locke,  whohald  that  the  Sopnnw 
9cing  akmo  is  the  only  mind  irimlly  separated  fm 
matter  i  and  it  is  an  flpioion  mhkh  even  fir  Clarke, 
one  of  the  ablest  advocates  for  immaterialism,  woold  not 
yeotnre  positively  to  deny.  249 
Nor  is  this  c^union  peculiar  to  a  few  moderws.  Cnd-aackat. 
worth,  after  giving  a  vast  nomber  of  quotations  from 
Pythagoreans  and  Platonists,  which  prove  to  a  demon- 
stration that  they  held  the  Ueity  to  bo  the  only  mind 
which  perceives  and  acta  withmit  the  instrumentali- 
ty of  matter,  d»servi»,  **  from  what  hath  been  said, 
at  appearetfa,  that  dte  most  ancient  assertors  of  the 
iacorpofeity  and  immortality  of  the  human  soul,  yet 
■qpMcd  it  to  ho  always  cmjoined  with  some  body.** 
Thus  Sienekt  plai^:  «  Aayme  sens  ssfifsw  i^wms 

ftm  vt  m/tm  utm  «Ait,  ^leti  apw  «aa  «9si'  fm 

•M^Mfrw,  fweim  li  Uf  wmftm  *•  i>M  «t/|«f  m)h> 

The  ratitmai  nature  iavu^  always  a  kindred  iotfyf  so 
proceeded  from  the  detmun^^,  as  that  neither  itself  is 
body,  mar  yet  can  it  be  without  60^  ;  but  though  itss^ 
be  weorportai,  yet  ntf  trho/efitrm  it  termmaUd  in  a 
t  -40  botk* 
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or  Hm  Sob- ^M^*  Agrwably  to  this  tbe  defiaitiaa  which  be  gives 
>ubgc  of  of  a  nan  is,  ^vft^fvf  m$ttmnv  rmfutltf^ 


'be  nmua  ratiawl  atMi^  together  with  a  kindred  immortai  bod^; 

' ■  ^  affirms,  that  our  preseot  aoimated  terrestrial 
body,  or  mortal  man,  is  nothing  but  u^wAm  mf^mv, 
the  imt^  tAe  true  men,  or  an  acccnion  from  wbi^ 
it  may  be  fepantcd.  Neither  does  be  affirm  this  only 
of  human  souls,  but  also  of  all  other  rational  beings 
whatsoever  below  tbe  Supreme  Deity,  that  they  always 
natorally  actuate  some  body.  ^Vbercfore  a  demon  or 
angel  (which  by  Hicrocles  are  used  as  Eynonymous 
words),  is  also  defined  by  him  after  the  same  manner, 
"^X!*  ^•y**  t*^*  f«7«Mv  rmftult,  a  rational  suul^  toget?trr 
with  a  hcid  boAf,  And  accordingly  Proehu  i^n  P/o- 
te*s  Z^ntnr*  o^wwwf A,  wmnm  )m/hw  tm  lytAifM  n^um 
•^wijCf^t  mm  ti^tjO'"*  A^X'i'i  mAvmi*:  That 

every  demoH^  superior  to  human  toulSf  hath  both  an  inteU 
k^MtdeouiaMdan  ethereal  vehicle^  t/te  entireneat  there^ 
iemg  made  up  or  coa^omded  of  tkue  ftiw  ihittga*  m 
that  there  is  hardly  any  other  difference  betmen  de- 
raoos  or  aagels,  and  men,  according  to  these  philoso- 
phers, but  only  this,  that  tbe  former  are  lapsable  into 
aerial  bodies  only,  and  no  further  j  but  tbe  latter  into 
terrestrial  also.  Now,  Hierttcles  positively  affirms  this 
to  have  been  tbe  true  cabala,  and  genuine  doctrine  of 
tbe  ancient  Pythagoreans,  entertained  afterwards  by 
Plato :  *m  rwrt  rm  Tititmytfiim  if  i-yft*,  i  it  nKmmt 
p^hfi*  ^i^Pvu,  MSMMMMc  ^vftperm  inmfui  vwirhftm 
{i«|Miif  n  Ml  intjcn }  wmemf  lu«>  «  mm  tuifttwim  y^yfftr. 
And  thu  was  the  doctrine  of  the  Pythagoreans^  which 
Plato  afterwards  declared  i  he  resembling  every  both 
himmt  and  ^m'ae  soul  (i.  e.  in  our  modmi  Ungnage, 
every  abated  rational  be^g)  to  a  vm^ed  chariatf  anda 
driver  or  charioteer  both  together :  mmuBg  by  tbe  cha- 
riot, an  animated  body  \  euA  by  the  chaz^teer,  the  in- 
corporeal soul  actiMting  it. 

lliat  this  Pytb^rean  opinion  of  the  I)ieity*s  being 
the  only  mind  wliic^i  thinks  and  acts  without  materi^ 
organs  was  very  generally  received  fay  the  ancient 
Christians,  mig^t  be  proved  by  a  thousand  quotations : 
We  shall  content  onrselves  with  producing  two  from 
the  learned  Origen.  "  Solius  Dei  (saitb  this  philosophic 
iather  o£  the  church),  id  est,  Patris,  Filii,  et  Spiritua 
Sancti,  natorse  id  pn^rium  est,  ut  sine  materiali 
ubstantia,  et  absque  ull»cosporefleadjectionis  soctetate, 

•  Peri  Ar.  intelligatui  aubsistere        **  Materialem  snhstantiam 

^^'tf       op^i^iic  quidnn  et  ia^IcrtD  solum  separari,  a  naturis 
*      rationalibus,  et  pro  ipsis,  vel  post  ipsas  afiectam  videti  { 
led  Buoqaam  sine  ipsa  eas  vel  vixisse,  vel'  vivere :  SoKus 

t  lab.  a.  nmqueTrimtatisincorpoaeavitaexiBtere  potahiturf." 
X.  Should  Mr  Cooper  and  his  friends  ask,  What  is  the  use 
•f  a  soul  which  cannot  act  without  the  instrumentality 
of  matter  P  or  why  we  should  suppose  the  existence  of 
such  a  tabstance  ?  we  beg  leave,  in  oar  turn,  to  ask 
these  gentlemen.  What  is  the  use  of  a  brain  which 
cannot  see  without  eyes  ?  and  why  they  should  su^ose 
all  our  sensations  to  terminate  in  such  an  iatemai 
system,  since  the  vulgar  eertainlysnppose  their  sensations 
to  subsist  in  tbeir  respective  organs  f  How  this  anetenk 
notion,  which  makes  body  so  essential  a  part  of  man,  ia 
.consistent  with  the  immortality  of  the  hnman  soul,  we 
shall  inquire  in  a  subsequent  chapter ;  in  which  wft 
dull  endeavour  to  ascertain  what  kind  of  immortality 
'Ve  have  ceiuon  to  expect,  and.  upon  nhat  evidence  our 


PartH 

expectation  must  rest.    Previous  to  this  inquiry,  bow-  OfFtema 
ever,  it  is  necessary  to  enter  upon  aaatber^  which  is  aS  Uca^ 
the  first  impoctasee,  and  which  every  natcriaUst  has '  '  »  ' 
endeavonned  to  pdplex  >  w  mean  that  wfaidi  coocenis 
jpereonal  identity :  for  il^  M  has  been  often  said,  no  man 
is  tbe  same  person  two  days  inccessively,  it  is  of  no 
importance  to  us  whether  tbe  aonl  be  montal  w  im- 
mortal. 
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Whether  we  are  to  live  in  a  future  state,  as  it  isPenoMl 
the  most  important  question  which  can  possibly  be*'"'*'*^* 
asked,  so  it  is  tbe  most  intelligible  one  which  can  be 
expressed  in  language.  Yet  strange  per]4exitie8  have 
been  raised  about  the  meaning  of  tlmt  identity  or  lanir 
ness  of  person,  which  is  implied  in  the  notion  of  our  liv- 
ing  now  and  hereafter,  w  indeed  in  any  two  sneceaaive 
moments }  and  the  scdutiou  of  these  difficulties  hath 
been  stranger  than  the  difficulties  thenwdvea.  To  re- 
peat all  that  has  bees  said  on  the  suhjei4  would  swell 
,  this  chapter  to  a  dimroportionate  bulk.  We  shall  there- 
fore content  ourselves  with  laying  beCi>re  our  readers 
tbe  sentiments  of  Bishop  Butler,  and  the  fancies  and 
demonstrations  of  the  philosopher  of  Manchester,  We 
are  induced  to  adopt  this  course,  because  we  think  the 
illustrious  bishop  of  Durham  has  csbausted  the  subject, 
by  stating  fairly  the  opinions  which  be  controverts,  and 
by  establuhing  bis  own  upon  a  foundation. which  cannot 
be  shaken,  and  which  are  certainly  not  injured,  by  the 
objections  of  Mr  Cooper.  x^i 

"  When  it  is  asked  (uys  this  philueophical  prelate*  )  tbc^  it 
in  iriiat  personal  identity  coniuts  ?  tbe  answer  should  be  ^j^** 
Ae  aame  as  If  it  were  adted  in  what  consista  Hmilitude^ 
or  equality  P — that  all  attempts  to  deSne  wonld  fantuMdud 
perplex  it.   Yet  there  is  no  difficulty  at  all  in  asoer-ueertuKd 
taining  the  idea  or  notion  :  For  as,  upcm  two  triugles^^H*^ 
being  compared  or  viewed  together,  there  arises  tojJ^JUJL 
tbe  mind  the  notion  of  similitude ;  or,  upon  twice  two  •  j>«Mris- 
and  four,  the  notion  of  equality :  so  likewise,  nponiuM  itt^ 
eomparing  the  conacioasness  of  ene^s  self  or  one's  own  wW"""^* 
existence  in  any  two  moments,  there  as  immediately '^^'^j^^^ 
arises  to  the  mind  the  notion  of  penooal  identity.  ^^5^^. 
And  as  llie  two  former  comparisons  not  only  give  ns 
the  notions  of  similitude  and  equality,  but  also  snow  us 
th^  two  triangles  are  similar,  and  tlwt  twice  two  and 
four  are  equaT}  so  tbe  latter  comparismi  not  only  gives 
us  the  notion  of  personal  identi^,hut  also  shows  us  the 
identity  ef  onndvea  in  these  two  raonwnls — tbe 
preseijrt,  suppose,  and  that  iounediately  past,  ov  the 
present  and  that  a  month,  a  year,  or  twenty  years  past. 
In  other  words,  by  r^ectiog  upon  that  which  is  myself 
now,  and  that  which  was  myself  twenty  years  ago, 
I  discern  Uiey  are  not  two,  hut  one  and  the  same 
self. 

"  But  thouf^  consciousness  of  what  is  present  and^^* 
remembrance  of  what  is  put  do  thus  ascertain  our  per-Wmw, 
sooal  identity  to  ourselves  \  yet,  to  say  that  remem-^  Mt 
brauce  makes  personal  identity,  or  ia  necessary  to  onr"|^F^ 
being  the  same  persons,  is  to  say  that  a  person  has  not^^ 
existed  a  sin^^e  moment,  nor  done  one  actiut,  but  what 
he  can  remember ;  indeed  none  but  what  he  reflects 
upon.    And  one  sluuld  re^ly  tiiink  it  self-evident,  that 
conscioasness  of  personal  identity  presupposes  and  there- 
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orFnHMl'<>n  ctniMt  coastitiite  peraonl  idnntity ;  u^mon  tbu 
Id«itit]b  knowledge,  in  any  other  case,  can  coDstitute  tmth, 
'  which  it  presupposes. 

"  Tbe  inquiry,  what  makes  vegetables  the  same  in 
the  common  acceptation  of  tbe  word,  does  not  appear  to 
have  any  relation  to  this  of  personal  identity  j  because 
•the  word  same^  when  applied  to  them  and  to  person,  is 
not  only  applied  to  different  subjects,  but  is  also  used 
in  dificrent  senses.  When  a  man  swears  to  tbe  same 
tree,  as  having  stood  fifty  years  in  the  same  place,  he 
means  only  tbe  same  as  to  all  the  porposes  of  proper^ 
anil  uses  of  common  life,  and  not  tJiat  tbe  tree  has  been 
all  that  time  the  same  in  the  strict  philosophical  sense  of 
the  word :  For  be  does  not  know  wEiether  any  one  par- 
ticle of  the  present  tree  be  the  same  with  any  one  parti- 
cle of  tbe  tree  which  stood  in  the  same  place  fifty  yean 
ago.  And  if  they  have  not  one  common  particle  of 
matter  they  cannot  be  the  same  tree  in  the  proper  and 
philosophic  sense  of  tbe  word  same  j  it  being  evidently 
a  contradiction  in  terras  to  say  they  are,  when  no  part 
of  their  substance  and  no  one  of  their  properties  is  tbe 
same  no  part  of  their  substance,  by  tbo  supposition  j 
no  one  of  their  properties,  because  it  is  allowed  that 
the  same  property  cannot  be  transferred  from  one  sub- 
stancc  to  another :  And,  therefore,  when  we  say  that 
the  identity  or  sameness  of  a  plant  consists  ip  a  con- 
tinuation of  tbe  same  life,  communicated  under  the 
same  organization  to  a  number  of  particles  of  matter, 
whether  tbe  same  or  not }  the  word  same,  when  ap^ied 
to  life  and  to  organization,  cannot  possibly  be  under- 
stood to  ti^ify  what  it  signifies  in  this  very  sentence, 
when  applied  to  matter,  hi  a  loose  and  popular  sense, 
then,  tbe  life,  and  the  organization,  and  the  plant,  are 
justly  said  to  be  tbe  same,  notwithstanding  tlie  perpetual 
change  of  the  parts.  But,  in  a  strict  and  pbilosc^ical 
manner  of  speech,  no  man,  no  being,  no  mode  of  bein^, 
no  any  thing,  can  be  the  same  with  that  with  which  it 
has  indeed  nothing  the  same.  Now  sameness  is  used  in 
tbis  latter  sense  when  applied  to  persons.  The  identity 
of  these,  therefore,  cannot  subsist  with  diversity  of 
substance. 

tOatitii.  **  The  thing  here  considered,  and  demonstratively,  as 
I  think,  determined,  is  proposed  by  Mr  Locke  in  these 
words :  M^hether  it  (i.  e.  die  same  self  orperson)  he  tht 
MUM  identical  stthtttmce  9  And  he  has  suegested  what  is 
a  much  better  answer  to  tbe  qaestioii  than  that  which 
he  gives  it  in  form :  For  he  defines  a  person  a  thinking 
int^if^nt  being,  &c,  and  personal  identity,  the  sameness 
of  a  ratiomU  being  f  and  then  tbe  question  is,  Whether 
the  same  rational  being  is  the  same  substance  ?  which 
needs  no  answer)  because  being  and  suibstance  are  in 
this  place  synonymous  terniE.  Tbe  ground  of  tbe 
doubt,  whether  the  same  person  be  tbe  same  substaniw, 
is  said  to  be  this,  that  the  consciousness  of  our  own  ex- 
'  istence  in  youth  and  in  old  age,  or  in  any  two  jmnt 
successive  moments,  is  not  tAe  same  individual  action, 
u  e.  not  the  same  consciousness,  but  diflerent  socccsive 
Gonsciousnesics,  Now  it  is  strange  that  this  should  have 
oceasiimed  socb  per^exfties  :  for  it  is  sorely  conceivable 
that  a  person  may  have  a  capacity  of  knomng  some 
^jcct  or  other  to  he  the  same  now  which  it  was  when 
he  cimtemplated  it  fonneriy  5  yet  in  this  case,  where, 
by  the  supposition,  the  object  is  -perceived  to  be  tbe 
same,  tbe  perceptioD  of  it  in  any  two  moments  cannot 
^  one  and  the  same  pcro^tion.   And  thus,  tbm^ 
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the  lucceahre  codM^onniemi  iriuch  #e  hnvn.  of  MVtKPersonal 
own  existence  are  not  the  Munr,  yet  are  they  coucioiia-  Mcatitr. 
nesses  of  one  and  tbe  same  tbi^  or  object  j  of  tbe  same 
pei-son,  self,  or  living  agent.  The  person  of  whose  ex- 
istence the  consciousness  is  felt  now,  and  was  felt  an 
hour  or  a  year  ago,  is  discerned  to  be,  not  two  persons, 
but  one  and  tbe  same  person  ;  and  tbmftne  is  one  and 
tbe  same. 

"  Mr  Lockers  observations  upon  this  subject  appear  FsIk^oo. 
hasty  )  and  be  seems  to  profess  himself  dissatisfied  with  tknu  of 
■uppiaaititHis  which  be  has  made  relating  to  it.  Butp*™*?** 
some  of  those  hasty  observations  have  been  carried  to*'^^*' 
n  strange  length  by  ethers }  whose  notion,  when  traced 
and  examined  to  the  bottnn,  amoonti,  I  tlunk,  to 
this :  *  That;  personality  is  not  a  permanent  but  a 
tranueat  thing:  lliat  it  liv^s  and  dies,  begins  and 
ends,  continually :  That  no  one  can  any  more  remain 
one  and  tbe  same  person  two  moments  together,  than 
two  successive  moments  can  he  one  and  tbe  same  mo* 
ment:  That  our  substance  is  indeed  continually  chan- 
ging :  but  whether  this  be  so  or  not,  is,  it  seems, 
nothing  to  tbe  purpose  ;  since  it  is  not  substauce,  but 
consciousness  aluie,   wbicli  constitutes   personality  j 
which  consciousness,  being  successive,  cannot  be  the 
same  in  any  two  moments,  nor  consequently  the  per- 
sonality constituted  by  it*."    Hence  it  must  follow,  *  jliiw«r 
diat  it  is  a  fallacy  uptm  ourselves  to  charge  our  present 
selves  with  any  thing  we  did,  or  to  imagine  our  pre- 
sent  selves  interested  in  any  thing  which  befel  us  yes-yhiec 
terday ;  or  that  our  present  self  will  be  interestedTxcttcr  le 
in  what  will  befnl  m  to-memw  i  since  onr  ^esent  ■Z'^ 
self  is  not  in  reality  the  same  with  the  self  of  yc*tar<^^ 
day,  but  another  self  or  person  coming  in  its  room,  ^tc^^ 
and  mistaken  for  it }  to  which  another  self  will  suc- 
ceed tfr-morrow.    This,  I  say,  must  follow :  for  if  the 
self  or  person  of  to-day  and  that  of  to-morrow  are  not 
tbe  same,  but  oul^  like  persons  *,  the  jwrson  of  to-day 
is  really  no  more  interested  in  what  will  befal  tbe  per- 
son of  to-morrow,  than  in  what  will  befal  any  other 
person.    It  may  be  thought,  perhaps,  that  this  is  not 
a  just  representation  of  the  i^nion  we  are  speaking 
of  J  because  those  who  maintain  it  allow  that  a  persmi 
is  the  same  as  far  back  aa  bis  rem«^hrance  reaches 
And  indeed  tbey  do  use  the  words  ulent^  and  sane  • 
person  y  norwill  language  permit  these wotm  to  be  laid 
aside.    But  they  cannot,  consistently  with  themselves^ 
mean  that  the  person  is  really  the  same  :  Fw  it  is  self* 
evident,  that  the  personality  cannot  be  really  the  same, 
if,  as  they  expressly  assert,  that  in  which  it  consists  is 
not  the  same.    And  as,  consistently  with  theniselvea, 
they  cannot,  so  I  think  it  appears  they  do  not,  mean 
that  tbe  person  is  rea/^  tbe  Rame,  but  only  that  he  is  so 
In  a  fictitious  sense,  in  such  a  sense  only  u  they  assert : 
for  this  they  do  assert,  that  aiiy  number  of  persoos 
whatever  may  be  the  same  person.    The  bare  unfold- 
ing this  notion,  and  laying  it  thus  naked  and  o^n, 
seems  the  best  confutation  of  it.    However,  since 
^rcat  stress  is  nid  to  be  put  upm  it,  I  add  the  fidlow- 
lOg  things :  ,55 

"  JF^st,  This  notion  is  absijutely  contradictory  toover- 
that  certain  conviction,  which  ncoessarilv  and  every  mo-*^'"'^ 
mentTtses  within  us,  whtu  wc  turn  our  thongbt^  upon 
ourselves,  when  we  reflect  upon  what  is  past,  and  loi^ 
forward  to  what  is  to  come.  All  imagination,  of  a  daily 
change  of  that  living  agent  which  each  man  calls  him- 
4  O  a  ^      self  I 
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erPeTMludirif  ftr  fcMt)iei%  or  of  atiV  mcA  efaabge  tlurooghoat  oat 
Identity.  «hole  present  1M«,  is  ntMy  hone  ddwa  by  ow  natn- 
t«l  sense  of  things.  Nor  is  it  passible  a  persoD  in  his 
wits  to  alter  bis  conduct  nith  tvgfcnl  to  his  heahh  et 
affair*,  ftrooi  a  suaptcion  that  though  be  dioulcl  lire  to- 
Riomw  he  shotil  j  not  bowevei"  be  the  same  person  he  is 
to-day. 

**  Seamdfyf  It  is  not  an  itlca  or  abstract  ffoffon,  or 
quality,  but  a  bbing  only,  which  i^  capable  of  \ife  and 
action,  of  happnoess  and  misery.  Now  all  beinga  cow- 
ti^ssedly  continue  the  same  during  the  whole  time  of 
their  existence.  Consider  dien  a  living  behig  aow  ex- 
isting, and  vUfA  }ak  existed  for  any  tsae  alive  :  Vbh 
ihring  being  mint  have  done,  and  sufficed,  and  enjoyed, 
^at  it  has  denet  And  snflfered,  and  enjoyed,  formerly 
(tins  living  being,  I  say,  and  not  aoothnr),  as  teally 
it  does,  ana  sufiers,  and  enjoys,  What  tt  does,  and  siners, 
and  enjoys,  this  inslant.  All  tbe»c  anccesaive  actions, 
soarings,  and  enjoyments,  are  actions,  enjoyments,  and 
BofieritlgA,  of  the  same  livii^  being  and  they  are  so 
prior  to  alt  conaidekiitions  of  its  remembetibg  or  forget- 
ting, since  remembering  or  forgetting  can  mtix  no  aU 
teration  in  the  truth  of  past  matto-  of  feet.  And  sop- 
jMne  thia  being  «ndued  with  limited  powcre  of  know>' 
ledge  and  memoiy,  there  is  no  more  difficulty  in  con- 
ceiving it  to  have  a  polrer  knowittg  itself  to  be  the 
same  being' which  It  traa  sone  time  ago,  of  reitieitabering 
some  jif  its  actioiu,  sufieriags,  and  enjoyments,  atad  for- 
getting  odiers,  Aui  in  conceiTitig  it  to  know,  ot  re- 
member, or  fbrget,  vay  thin^  else. 

Third/y^  Every  person  m  conscious  that  he  is  now 
the  saftie  person  or  am  be  was  «s  far  back  as  his  Te- 
membrance  reacAies  :  since  When  any  one  reflects  upon 
a  past  action  of  his  own,  he  is  just  as  certain  of  tbe 
person  Who  did  that  action,  namdy  himself  Cthe  per- 
son who  tiow  reflects  upon  it),  as  he  id  certain  that  the 
actioia  was  at  lUl  done.  Nay,  very  often  a  person^s  as- 
mnmte  of  an  actroa  havtw  been  dotie,  of  wMdt  he  is 
absohttety  asstfred,  arises  imk^v  from  the  oonscioBtness 
^Mt  he  himself  dtd  it :  iuid  nis  be,  ^elrsen  or  self, 
ftwtet  rilhrir  he  a  stflntariite  er  the  piupei  ty  of  aJme  anbi. 
Ahate.  If  jbr/ff  ^ertoH,  he  a  substance }  Chen  oonsci- 
oosoeas  tfiat  he  i»  ^b/t  Mime  pcrsm,  is  conDCionsness  tint 
be  is  tbe  tame  siAstmice.  If  Ae  person,  or  Ar,  be  the 
property  of  a  tfhbaCaiBcie,  AiM  cMuoionsnesa  that  he  ii 
tlie  same  pro|»eify  is  as  certain  a  prO<rf'  diat  bis  sob- 
stuce  remains  the  Mune,  as  conscioHsness  that  he  re- 
Reikis  tiie  same  substance  Would  be  j  since  the  same 
property  cannot  be  transferred  from  one  substance  to 
another. 

"*  Bat  flidngh  We  aire  thin  certain  that  we.  are  the 
aame  agents,  living  bein^,  or  substances,  now,  which 
we  uretc  as  far  back  as  ebr  remembrance  reaches  ;  yet 
it  is  asked,  Whether  we  may  not  possibly  bfe  deceived 
in  it  f  And  tbia  qaevtion  may  he  naked  at  tiw  end  of 
atiy  demonsftattoti  whatevelr  j  became  H  is  a  qvestion 
eoncemittg  thb  'Cmth  of  peroeptsoa  by  memory :  and 
he  who  «an  dwfttt  whetfieh'  perception  by  memory  can 
in  this  case  be  depended  upon,  may  doubt  also  whether 
^Keptien  by  dedaotibn  and  Yeaaonhig,  which  also  in- 
clude miiriMfsy,  or  indeed  whether  tntdtive  pere^tion 
iHstltf  <!aB  he  depended  upon.  Here  then  We  can  go 
lib  ftkher :  fbr  it  is  ridicnloos  to  attempt  to  prove 
fbe  troth  of  our  fccolties,  whidi  can  no  otherwise  be 
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proved  thati  by  the  oK  or  tteau  of  thoM  taflpteted  fh-orPfemntf 

tmhies  Ihemselves."  ifcattg. 

Hiis  reasoning,  which  we  believe  wfll  to  most  men  '"  ' "' 
i^pear  unanswerable,  Mr  Cooper  hopes  to  overturn  by  objectiM 
the  flawing  observations  * :  "  If  all  imagination  of  a  to  Uk  ftce. 
daily  cbai^  in  us  be  borne  down  by  our  natural  sense  gotng  res- 
of  uings,  then  (says  he)  decs  our  natural  sense  of*"*"*!- 
things  positively  contradict  known  fact  j  for  a  dally, "love's 
a  momentaneons,  change  in  us,  i.  e.  in  our  bodiee, 
does  actually  Uks  place.**  True,  a  daily  change  in 
our  bodies  does  take  place,  and  so  likewise  dcKS  a 
daily  change  in  ont  clothes  ;  hot  snzely  no  mu  waa 
ever  led  1^  his  natittal  stiue  of  things  to  suppose,  that 
his  limbs  or  external  organs  wefe  the  seats  of  sensation 
and  will,  any  more  than  that  bis  coat  or  his  sboea  were 
any  real  parts  of  his  trunk  or  of  fats  fret.  But  it  is 
obfy  that  which  thinks  and  WiHs  diat  any  man  too- 
eiders  in  this  case,  as  himself  or  his  person  >  and  if 
our  natural  sense  of  things,  or  consciousness,  tell  as, 
that  What  thinks  and  wiH*  has  continued  the  satne 
fWm  a  distance  of  time  as  fkr  back  as  we  can  remem- 
ber, it  is  cer^n,  that  whether  it  be  material  or  imma- 
terial, it  has  continued  from  that  period,  otherwise  we 
can  be  certain  of  nothing.  "  But  (says  our  phBoso- 
|iheV)  other  known  and  ascertained  ^ts  are  fitcquenft* 
ly  btffne  down  by  om-  natural  sense  of  things  :  for  htm 
many  thonsand  yeara  hefbre  the  days  otCoperfiiciu  Wnk 
the  motiM  nS  tte  eatth  n»nd  the  ran  entir^  bome 
down  by  onr  natural  aense  of  tilings,  whidi  made  oft 
give  frill  credit  to  ibe  motion  of  the  son  round  the 
earth  ?  Do  not  the  genetidity  of  mankind  believe,  op- 
ob  tbe  evidence  of  their  Natural  sense  of  things,  that 
every  part  of  their  body  remains  exactly  the  same  to^ 
day  as  it  was  yesterday  ?** 

To  the  fwmer  of  these  questiuts  we  answer  post-  iatmuL 
dvely,  that  before  the  Aajn  of  Qy>ermctu  the  motion 
of  the  earth  round  the  sun  was  not  borne  down  by  our 
katttrai  tense  of  things,  but  by  ill-founded  hypouieses 
and  inconclusive  reasonings.  By  the  natural  sense  of 
things,  nothing  can  be  meant,  in  this  place,  but  the  evi- 
dence of  consciousness  or  of  external  sensation }  hat 
tiie  actwJ  motion  eidier  of  the  sim  or  of  tbe  earth  is  not 
perceived  either  by  consciousness  or  by  sensatian.  Of 
conscioasttess  nodiing  is  the  object  but  the  intenuL 
energies  and  feelings  of  our  own  minds  \  and  with  re- 
^rd  to  the  motion  of  the  sun  or  the  earth,  nothing- 
is  perceived  by  the  sense  of  sight  bilt  that,  after  con- 
siderable intervals  of  time,  these  two  great  bodies  have- 
repeatedly  changed  tiieir  places  in  the  heavens  vrith  re- 
spect to  each  other.  This  is  all  that  on  diis  subject 
ourMtf«fYi/«mJro/'^Atfl^<  leads  us  to  believe;  andistiot 
this  in&llibly  true  ?  Afterwards  indeed,  by  takinr  for»- 
granted  tbe  truth  of  proposisions,  for  which  neither 
sense  nor  consciousness  affords  the  shadow  of  evidence; 
the  vulgar  now,  and  all  mankind  ibnncrly,  reasoned 
themselves  into  the  c^ion,  tint  the  eaith  stands  stiR,, 
and  that  the  sun  moves  round  it.  In  vulgar  pfa^o- 
Bopliy  it  is  tidcen  for  granted,  that  in*  die  universe 
there  is  ndt  a  retatwe  but  an  oAioArfr  npirarA  and  an 
dMute  thwnwanit ;  that  our  beads  are  absohftely  up- 
ward, and  our  feet  downward ;  and  that  were  the  earm 
to  revolve  round  its  axis;  these  positions'^wmUd  be  re- 
versed, that  onr  heads  would  be  placed  beneadi  our 
fteft,  and  diat  "we  Oittvelves  WosM  fall  from  tbe  earth 
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'Personal  into  empty  space.  tJpoii  llicse  false  hypotheses  the 
ideatUj.  vulgar  reason  correctly.  They  know  that  bodies  can- 
■  V  not  change  their  place  without  motion  j  they  know 
that  in  the  time  of  tlieir  remembrance  the  sun  and 
the  earth  have  been  perpetually  varying  their  places 
with  respect  to  each  other;  they  know  that  they  them- 
selves'have  never  fallen,  nor  had  a  tendency  to  &I1, 
into  empty  space ;  and  hence  they  infer  that  it  is  the 
■un  and  not  the  earth  tW  moves  (k).  Bat  will  an^ 
man  s»t  diat  the  shsard  suppositions  from  which  diu 
cooclasion  is  logically  deduced,  have  the  evidence  ei- 
ther of  sensation  or  of  consciousness,  as  UiepermaniBn- 
cy  of  that  living  agent  which  each  man  calls  himself 
has? 

To  our  author's  second  question  we  likewise  reply 
with  confidence,  that  the  generality  of  mankind  do 
not  believe,  upon  their  natural  sense  of  things,  that 
every  part  of  their  body  remains  exactly  die  same 
lo-da^  as  it  was  yesterday.  It  would  be  strange  in- 
deed if  they  did,  after  having  repeatedly  ezpenenced 
the  waste  of  increased  perspiration  or  sfteating ;  after 
faavii^  witnessed  men  emaciated  hy  sickness,  and  again 
restored  to  plumpness  in  health}  and  after  having 
peiliaps  lost  whole  Ikaha,  which  certainly  their  natund 
tense  of  things  teac^  them  to  consider  as  parts  ot 
their  body.  In  all  these  cases,  the  ^Deraltty  of  man- 
kind are  as  sensible  of  changes  laving  taken  place  in 
their  bodies  as  he  who  has  attended  ever  so  closely  to 
physiological  iwjuiries,  thoaj^  not  one  of  them  has  the 
least  imagination  of  a  change  havli^  taken  f  hue  in  tho 
living  agent  irhich  each  man  calls  hunself. 

Bishop  Butter  observes,  that  if  the  living  agent  be 
•perpetually  changing,  it  is  a  fallacy  upon  ourselves  to 
char^  our  present  selves  with  any  thing  we  did,  to 
ioMgrne  our  present  selves  interested  in  any  thing  which 
hefel  us  yesterday,  or  that  oar  present- self  win  he  in* 
terested  m  what  will  be&l  us  to-morrow.  To  this  Jn- 
diciooB  obsemtioB  onr  daring  ^liloso^ier  replies^ 
*  that  as  the  man  of  to-morroir,  fhoo^  nol  in  all 
points  the  same  mth,  yet  deprods  for  his  existencfe 
on,  the  man  of  to^y,  there  is  sufficient  reason  to  care 
about  him."  Could  he  have  said  that  as  the  man  of 
to-day  depends  for  his  existence  on  the  man  of  to- 
morrow, there  is  sufficient  reason  for  the  present  man 
to  care  about  the  fiatare  man  ^  or  that  as  the  man  of 
to-morrow  depends  for  his  existenw  on  Ae  man  of  to- 
day,  there  is  to-day  sufficient  reason  £>r  the  fitare  maa 
to  care  ahoot  t2ie  present  man^  we  should  in  either  case, 
if  the  anachronism  bad  been  kept  out  of  sidM,  ham 
seen  the  force  of  his  argument.  Every  man  has  suffi- 
cient vsason  to  care  about  the  ox  upon  which  he  is  to 
he  M ;  hut  we  cannot  so  dearly  peorceivo  what  reason 
Ae  ox  has  to  care  about  die  man. 

Not  satisfied,  it  would  leem,  iritb  tbm  nfijf  cm 
author  proceeds  to  affirm,  **  that  the  man  of  lo-m«r- 
row,  possessing  a  reminiscMKe  of  ihe  actions^  ^  man 
of  to-day,  and  knowing  Aai  these  actions  will  be  re- 
lerred  to  hitn  both  by  himself  and  others  (whicb  is 
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certainly  knbmng  that  hoth  himself  and  odien  areoTPenaaal 
most  iniquitous  wretches),  diey  cannot  he  indifferent  Mentity. 
to  the  man  of  to-day,  who  looks  forward  to  dw  pro- "  "  '- 
perties  of  the  man  of  to-morrow}*  i.  e.  die  remi- 
niscence and  knowled^  of  a  fcrtnre  man  eoostitote  all 
the  relation  that  subsist  between  a  present  man  and  his 
actions-,   a  discovery  worthy  of  an  original  genius.. 
But  as  on  the  subject  of  personal  identity  we  pretend - 
to  no  originality,  we  shaR  leave  this  proposition  to  the 
meditation  of  our  reader*,  and  take  tiie  liber^  to  ask 
onr  author  a  question  or  two  respecting  this  same  re- 
miniscence, which  he  is  graciously  jdeued  to  ftdtnow- 
ledge  fat  a  proj^y. 

Ho  defines  identity,  **  die  continued  existence  ofv 
any  being  unaltered  m  substance  or  in^  propwtiet)**" 
and  he  repeatedly  acknowledges  that  no  identical  q^a-  - 
lity  or  property  can  be  transKrred  from  one  subject  t*« 
another.  Let  as  now  suppose,  that  a  man  has  a  remi- 
niacenee  of  an  individual  action  performed  a  month 
ago,  and  that  this  reminiscence  is  accompanied  with  a 
consciousnew  that  the  action  was  performed  by  him- 
self. This  supposition,  whether  true  or  fabe,  may  tet- 
tainly  be  made }  for  it  inmlies  Dodim^  more  than  what  ' 
evecT  manfinuly  hefietes  of  hiiuelf  u  every  act  of  re- 
membrance. I«t  us  again  sn^cMe,  that,  «t  ^  £- 
stance  of  ten  or  twenty  years,  the  man  known  hy  the 
same  name  has  a  reminiacence  of  the  same  action,  with 
a  consciousness  Aat  he  himself  perfwmed  it.  1$  this 
reminiscence  the  same  with  the  lonner  ?  or  is  it  a  dif- 
ferent reminboence?  Ef  it  he  die  same,  either  the  ,per- 
son  rememberinff  at  the  distance  of  ten  or  twenty  years 
is  the  same  witn  him  who  remembered  at  the  distance 
of  a  month,  or  diere  is  an  identical  quality  transferred 
from  one  substance  to  another,  which  is  admitted  to 
be  impossible.  If  reminiscence  be  itself  a  real  and  inn 
me^te  quelity  of  any  substance,  and  not  the  mm 
enei^  of  a  power,  and  if  the  one  reminiscence  Im 
dtfecent  from  the  other,  the  subjects  in  which  these 
two  difienait  qualides  inhere  must  likewise  he  dTf- 
fbrent.  Yet  die  man  lAo  Ikaa  the  remhuscence  at 
Ate  distance  of  a  noifth,  has  die  evidence  of  conscious- 
ness that  the  nedon  was  performed  by  him  }  ai^  the 
man  who  hu  die  reminiscence  at  die  distance  of  ten 
or  twenty  years,  has  likewise  the  evidence  of  conscir- 
ousness  that  the  sane  action  was  perfbrmed  by  him 
ud  not  byanothert  By  the  oopfession  of  Hume  «ad. 
of  all  phuoso^en,  consciousness  never  deceives }  but 
here  is  the  evidence  of  uie  consciousness  in  direct  op- 
position to  another}  and  therefore,  as  two  contradic- 
tory pmporitiatt  eaanot  bodi  be  tma,  dther  the  one 
reuiniseaiceislhe  same  irith  the  other,  or  reminiscenoe 
u  no  real  fualltr.  Hat  iwe  act  of  reminiscence  shonU , 
hennmerkally  the  same  iridi  enodier,  whidi  followed 
H  at  the  £staiioe  of  twenty  years,  is  plainly  impossible^ 
wiwnce  it  rimuld  seem,  that  reminiscence  itself  is  no 
real  and  immediate  qiulit^  of  any  substance.  But  if 
this  be  so,  what  is  reminiscence  r  We  answer,  it  is 
fiaaSf  neither  mote  nor  loss  dian  the  mergfof  apower. 


(K^  This  infeience  too-has  hsfw  so  often  donrn,  <liat  it  comes  in  time,  to  osalesce  in  the  miad  widi  dm 
tematmst  £rom  whidi  Ae  motibn  either  of  the  sun  or  of  the  earth  is  d^ond  wttli  infitllihle  certainty  \  and 
hnwe  it  is  omsideicd  at  part^  uiU.tmdi  w}uch  seuntion  immediately  Sscovezs.   Set  oar  cht^er  of  Associ' 
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ommoal  wliidt  Uumgh  dvni»nt  lictween  its  eoer^ea,  remaiu 
HentHy.  vndiuiffcd  bom  tbe  one  to  the  other,  and  lAidi  be- 

'  '  V  ^  ing  itaelf  the  real  and  immediate  qnalit  j  of  a  sulnect, 
that  subject  nrast  likewise  remain  aochanged.  That 
powers  maj  remain  dormant^  aod  yet  anchangei], 
every  man  mnst  be  convinced  ^  who  having  struck  any 
thing  with  his  hand,  knows  that  lie  has  power  to  re- 
peat tbe  stroke,  and  yet  does  not  actually  repeat  it. 
Two  blows  with  the  hand  immediately  following  each 
•ther  are  numerically  different,  so  that  the  one  can- 
taot  with  truth  be  said  to  be  the  other ;  but  we  have 
the  evidence  of  external  sense,  that  they  are  both  struck 
Ly  the  same  member.  In  like  manner,  two  energies  of 
•rRDtniseenoe  directed  to  tbe  game  object*  and  succeed- 
ing each  other  at  any  interval  of  time,  cannot  possibly 
be  one  aod  tbe  same  energy-}  hat  as  the  latter  ener- 
may  inclode  in  it  tbe  lormer  jm  well  as  tbe  ob- 
gect  remembered  by  both,  we  have  the  evidence  of  con- 
Bciousness  that  both  are  energies  of  tbe  same  power  j 
Und  we  have  seen,  that  to  suppose  them  any  thing  eUe, 
tnay  be  demonstrated  to  involve  the  groesest  absurdities 
ana  contradictions. 

Mr  Cooper  has  other  arguments  to  obviate  the 
force  of  Bishop  Burnetts  demonstration  of  personal 
tdenii^  ;  mch  as,  that  a  '*  high  degree  of  n'milarity 
,  betwera  the  two  succeeding  men  is  sufficient  to  make 
the  one  care  aboat  tbe  other  ;  and,  that  "  a  good 
man,  knowing  that  a  future  being  wul  be  punished  or 
rewarded  as  tbe  actions  of  tbe  present  man  deserve, 
will  have  a  sufficient  -motive  to  do  right  and  to  ab- 
stain from  wrong.**  But  if  there  be  any  one  of  our 
teaders  who  can  si%  himself  to  be  persoaded  by  soch 
assertions  as  these,  that  tbe  living  agent  which  he  calls 
himself  is  perpetually  changing,  and  at  the  same  time 
that  such  cbange  is  dmsistent  widi  tbe  expecution  of 
futmv  rewards  and  panisbments,  he  would  not  be  re- 
claimed from  his  error  by  Miy  reasoning  of  ours.  We 
eihall  therefore  trust  such  trifling  with  eve^  man^s 
judgment,  and  proceed  to  examine  our  autbor^s  de- 
tnoTutrattOftf  that  personal  identity  has  no  existence. 
But  here  it  is  no  part  of  our  purpose  to  acomipany 
bim  through  bis  long  chemical  ramble,  or  to  contro- 
vert bis  arguments  for  tbe  nonidentity  of  vegetable 
and  animal  bodies.  Tbe  only  thing  to  which,  after 
Bishop  Butler,  we  have  ascribed  identity,  is  Uiat  wbi^ 
in  man  is  sentient  and  conscious }  and  the  nonidentity 
I>f  this  thing,  whatever  it  be^  Mr  Cooper  undertakes  to 
demonstrate  from  the  known  properties  of  sensations  and 
ideas. 

A  pretend-     This-  demonstration  sets  out  with  a  very  ominous 
•d  demon-  circumstance.    The  author,  after  conducting  impres- 
J*jy*<«     sioos  ab  crtro,  irom  the  extremities  of  the  nerves  to 
waal^D-       brain,  affirms,  tbat  seneatutm  and  ideas  are  nothing 
tityitim-  hut  "motions  in  the  brain  perceived j"  i.  e.  when 
foniUe.     a  man  thinks  be  is  looking  at  a  mountain,  not  only 
at  rest,  hut  to  appearance  immoveable,  he  is  grossly 
deceived :  for  be  perceives  nothing  all  the  while  but 
«         motion  in  his  brain  I  Were  not  the  desire  of  advancing 
~    tioveltaes  and  paradoses  invincible  in  some  minds,  we 
flbonld  be  astotiisbed  at  finding  sndi  an  assertion  as 
this  &U  firom  the  pen  of  any  man  who  had  paid  the 
sUgbtest  attention  to  the  different  energies  of  his  own 
intellect.    Motions  in  the  brain,  as  we  have  repeatedly 
observed,  are  the  immediate  causes  of  our  sensations ; 
3 


but  is  it  conoeivaUe,  is  it  possible,  tbat  any  tbingQfp^ 
should  be  the  cause  of  itself  ?  Tbe  motion  of  a  swmd  idcDtii 
through  tbe  heart  of  a  man,  is  the  immediate  cause  of  ^  * 
that  nian*8  death ;  hut  is  tbe  sword  or  its  motion  t/eat^ 

itself,  or  can  they  be  conceived  as  being  the  sctuatianM 
of  the  man  in  the  agonies  of  dying  But  sensations  and 
ideas,  whatever  they  I)e,t^xistin  succession  ;  and  there- 
fore, argues  our  dcmoostrator,  no  two  SL'a<iations  or 
ideas  can  be  one  and  the  »amc  i^ensation  or  idea.  The 
conclusion  is  logically  inferri'd }  but  what  purpose  can 
it  possibly  serve  ?  What  purpose  !  why  it  seems  sensa- 
tions and  ideas  are  the  only  existences  whose  existence 
we  certainly  know  (a  channing  phrase,  the  existence  of 
exutenceSf  and  as  original  aA  the  theory  in  which  it 
makes  its  a^arance)^^  and,  therefore,  from  the  na-  ' 
ture  of  sensations  ' and  ideas  there  is  no  such  Uiing  as 
permanent  identity.**  Indeed  1  what  then,  we  may  be 
permitted  to  ask,  is  the  import  of  tbe  word  ive  in  this 
sentence  ?  Does  it  denote  a  scries  of  sensations  and  ideas, 
and  docs  each  sensation  and  each  idea  certainly  know 
not  only  itself,  but  all  its  anceiitors  and  all  its  descen- 
dants ?  Unless  this  be  admitted,  we  are  afraid  tbat  some 
Other  existence  besides  senhationa  and  ideas  must  be  at- 
lovred  to  be  certainly  known,  and  even  to  have  some- 
thing of  a  permanent  identity.  Nay,  we  think  it  has 
been  already  demonstrated  (see  Chapter  of  Time),  that 
were  there  not  something  permanent,  there  could  be  no 
time,  and  of  course  no  notion  of  a  first  and  last,  or  in- 
deed of  succession,  whether  of  sensatiws  or  ideas.  And 
therefore,  if  we  nave  such  a  notion,  which  tbe  author 
here  takes  for  granted,  and  upon  wliich  indeed  bis  de- 
monstration rests,  it  follows  undeniably  that  there  is 
something  permanent,  and  that  we  know  there  is  some- 
thing permanent,  which  observes  the  succession  of  sen- 
sations and  ideas. 

All  this,  indeed,  Mr  Cooper  in  effect  grants*,  fotSkonu 
he  is  not  much  startled  at  the  appearance  of  conthidic-'*?^^ 
tions  in  his  theory.  "  I  find  (says  he),  by  perpetually  |^ 
repeated  impressions  which  I  perceive,  that  my  bands, 
body,  limbs,  &c.  are  connected,  are  parts  of  one 
whole.  I  find,  by  perpetually  repeated  perceptions 
also,  that  tbe  sensations  excited  by  them  are  con^utly 
similar,  and  constantly  different  from  the  sensations  ex-  ■ 
cited  by  others.**  He  has  then  repeated  perceptions  : 
but  how  can  this  be  possible,  if  /ie  be  not  different 
from  tbe  perceptions,  and  if //«  do  not  remain  unchanged 
while  the  perceptions  succeed  esch  other  at  greater  or 
less  intervals  of  time  ?  A  striking  object  passing  with 
rapidity  before  the  eyes  of  a  number  of  men  placed  be- 
side each  other  in  a  line  of  battle,  would  undoubtedly 
excite  a  succession  of  sensations  j  but  surely  that  succes- 
sion would  not  take  place  in  the  mind  of  any  individual 
in  the  line,  nor  could  any  single  man  in  this  case  say 
with  truth  that  he  bad  repeated  perceptions  of  the  oIh 
jcct.  In  like  manner,  were  that  which  is  sentient  per- 
petually changing,  no  man  could  possibly  say  or  sup- 
pose that  be  had  repeated  perceptions  of  any  thing  { 
for  upon  this  sup^ition,  the  man  of  to-day  would  have 
no  more  connexion  with  the  man  "who  bore  his  name 
yesterday,  or  twenty  years  ago,  than  the  man  in  tbe 
fine  bad  with  the  first. 

Upon  the  whole,  we  cannot  help  thinking  that  Bi- 
shop  Bntler^s  demonstration  of  perftoaal  identity  remains 
on^aken  by  the  batteries  of  Cooper.— It  rests,  in- 
■  -  deed, 
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OTPenowiI  AvbA,  upou  tbc  Mild  bftsU    couciooiiwss  ud  memoiy  i 
^IdBBtitr-  ^  and  if  im|dieit  credit  be  not  given  to  the  evidence  of 
these  Realties,  we  cmoDot  proceed  a  single  rtep  in  any 
inquiry  whateverf  nor  be  certain  of  tbe  truth  even  of  a 
mathematical  demonstration. 
A  d^rahv  "  ourselves  truppoBed,  that  to  Bcnsation, 

RSNved.  reminiscence,  and  every  actual  enei^  of  the  mind  of 
man,  Che  instrumentality  of  some  material  lystem  is  ne- 
cessary, it  may  perhaps  be  thought  incumbent  on  us 
to  show  how  the  perpetual  flux  of  the  particles  of  mat- 
ter which  compote  the  bnin,  as  well  as  all  the  other  part* 
of  the  body,  can  cmuist  with  tlie  identity  of  the  person 
who  perceives,  reowi^crs,  and  is  conscious.  If  this 
cannot  be  done,  our  hypothesis,  ancient  and  plansible 
■B  it  is,  oust  be  givoa  op ;  for  of  personal  identity  it  is 
impossible  to  dwiht.  In  tUs  case,  however,  wo  per* 
ceive  no  diificult^  }  for  if  there  be  united  to  the  brain 
an  immaterial  being,  which  is  the  subject  of  sensation, 
couBciousness,  and  will,  &.C.  it  is  obvionB,  that  all  the 
iiUeUectaal  powers  wfaidi  properly  constitute  tbe  per- 
son, must  be  inherent  in  that  being.  The  material  sy- 
stem, therefore,  can  be  necessary  only  as  an  iuBtrument 
to  excite  the  energies  of  those  powers ;  and  since  tbe 
powers  themselves  remain  niwhanged,  why  should  we 
suppwe  that  their  energies  may  not  be  cmtinnslly  ex- 
erted by  sncocssive  instruments  of  the  same  kind,  as 
well  as  1^  one  permanent  instrnmnt  \  tJw  powois  of 
perception  and  volition  are  not  in  the  material  ^rstem, 
any  more  than  the  sensation  of  seeing  is  in  the  rays  of 
li^t,  or  the  energy  of  the  UadtSmitii  in  the  hammer 
with  which  he  beats  tl^  anvil.  Let  us  suppose  a  man 
^  to  keep  his  eye  for  ao  hour  steadily  fixed  npon  one  ob- 
ject. It  will  not  surely  be  denied,  that  if  this  could 
be  done,  he  would  have  one  unbterruptcd  and  unvaried 
perception  of  an  houT*s  duration,  as  measored  by  the 
clock.  Yet  it  is  certain  that  the  rays  of  light  which 
alone  could  occasion  that  perception  would  be  perpe- 
tually changing.  In  tike  manner,  a  blacksmith,  whilst 
be  continues  to  beat  his  anvil,  continues  to  exert  the 
same  power  whether  he  uses  one  hammer  all  die  time, 
or  a  difiercnt  .hammer  at  each  stroke.  The  reason  is' 
obvious  y  the  eye,  with  all  its  connexions  of  1»ain  and 
mind  in  the  one  case,  and  the  person  of  the  smith  int 
the  other,  remain  unchanged  j  and  in  them  alone  re- 
side the  ftcolty  of  stmsatioo  and  the  power  beatings 
though  neither  the  faculty  nor  tlie  power  can  be  ex- 
erted without  material  instruments.  But  were  it  pos- 
sible that  millioos  of  men  could  in  the  space  of  aiv 
hour  take  their  turns  in  rotation  with  each  new  ray 
of  light,  it  is  self-evident,  that  in  tliis  case,  there 
would  be  nothing  permanent  in  sensation  *,  and  there- 
fore, there  could  not  be  one  nniuterrupted  and  unva- 
ried perceptim,  but  millions  of  perceptions,  during  the 
liour,  totally  distinct  from  and  unconnected  with  each 
other.  Let  us  now  suppose  a  man  to  fix  his  eye  npov 
an  object  for  Uie  space  of  a  muiute,  and  at  the  distance 
of  a  day  or  a.  month  to  fix  it  npon  ibn  same  object  a  se- 
cimd  timo.  He  ooold  not  indeed,  in  this  case  have 
one  uninterrupted  and  unvaried  perception,  but  be 
would  bo  conscious  of  the  energy  of  tbe  very  same  fa- 
culty the  second  time  as  at  the  first.  Whereas  were 
one  man  to  view  an  object  to-day,  and  another  to  view 
the  same  object  to-morrow,  it  is  obvious,  that  he  who 
should  be  last  in  tbe  suooesnon  could  kum  nothii^  of 
the  ena^  of  that  faculty  by  which  the  object  was  jpfr- 
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ceived  tbe  first  day,  because  there  irould  be  nothing  Oftbeba: 
common  to  the  two  perceptions.  ^"^'^t^ 
.   Thus  then  we  see,  that  pfnonal  identity  may  with 
truth  be  ^«dieted  of  a  cmnpoond  being,  diougfa  tbe 
material  part  be  in  a  perpetual  flux,  provided  tbe  im- 
material part  remain  unchanged ;  and  that  of  such  a 
being  only  is  a  resurrection  from  the  dead  possible.— 
For  since  the  motions  of  tlie  brain  do  nothing  more 
than  excite  to  energy  the  permanent  powers  of  the  i 
mind,  it  is  of  no  sort  of  consequence  to  that  energy 
irtiether  these  motions  be  continued  by  the  same  nn- 
merical  atoms,  or  by  a  perpetual  succession  of  atoms 
anranged  and  combined  in  the  very  same  manner.   We  ■ 
shall,  theiefiif  e,  be  the  same  persons  at  the  resnmc- 
tion  as  at  present,  whether  the  mind  be  united  to  a. 
pnrtkubv  system  composed  of  noy  of  tbe  numberlesa 
atoms  iriuch  htve  in  successioo  made  parts  of  ear  pre- 
sent 4iodies,  or  to  a  system  composed      totally  dif- 
ferent atoms,  provided  that  new  system  be  organized 
in  exactly  the  same  manner  with  the  brain  or  material 
vehicle,  which  is  at  present  the  immediate  instramenft 
of  perception.    This  (we  say)  is  self-evident  *,  but 
were  the  immaterial  part  to  diange  with  the  changing 
bodpr,  a  resurrection       the  same  persons  would  m 
^aiidy  impossible. 


Chap.  IV.  OftlnluMOWtMUmftbe^xsi^. 
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Wheheteii  men  have  been  m  any  degree  civiliged.  iru,  t— 
and  in  some  nations  where  they  have  been  in  the  mosttaUty  or  the 
savage  state,  it  has  been  the  general  persuasion,  that  ioal  tbe  ge- 
the  mind  or  soul  subsisbi  after  the  dissolution  of  ^^j^j^^ 
body.  The  origin  of  this  persuasion,  abont  *ii>cl>  tima. 
disputes  have  been  raised,  no  Christian  hesitates  to 
attribute  to  revelation.  Tbe  Egyptians,  from  whom 
the  Greeks  derived  many  of  their  theological  and  phi- 
losophical principles,  appear  to  have  taught  tbe  im- 
mortality of  the  soul,  not  as  a  tnitb  discovered  by  the 
exertions  of  human  reason,  but  as  a  dogma  derived 
to  them  from  the  earliest  ages  by  tradition.  This 
indeed  may  be  confidently  inferred  from  the  charac* 
tnr  and  otmdnct  of  their  first  Greek  disciples.  Those 
early  wise  men  who  fetched  their  philosophy  imme- 
diately from  Egypt,  brought  it  home  as  tbey  found 
it,  in  detached  and  independent  placits.  Afterwards, 
wben  schoois  were  formed,  and  when  man  began  to 
philosophize  by  hypothesis  and  system,  it  was  ea^rly 
inquired  upon  what  foundation  in  nature  the  belief  of 
Hie  souPs  immortality  could  rest ;  and  this  inquiry 
gave  rise  to  the  various  disquisitions  concerning  the 
substance  of  tite  soul,  which  have  continued  to  exer- 
cise the  ingenuity  of  the  learned  to  the  present  day. 
It  was  clearly  perceived,  that  if  conscioussess,  Uiougbt, 
and  volition,  be  the  result  of  any  particular  modifica- 
tien  of  matter  aad>  moCiont  the  living  and  thinking 
agent  must  perish  with  die  dusolution  t^  the  system  } 
and  it  was  no  less  evident,  that  if  the  being  which 
perrcives,  thinks,  and  wills,  be  not  material,  the  mind 
of  man  may  subsist  after  the  resolution  of  the  body 
into  its  component  particles.  The  discovery  of  the 
immateriality  of  tfae  mind  was  therefore  one  step  to- 
wards the  proof  of  its  immortality  }  and  in  the  opinion 
of  many  philosophers,  whose  hopes  ought  to  rest  on  a 
surer  baris,  it  was  alone  a  cmnplete  {woof.—'*  Tliey 
who  hold  Muitive  perception  in  hntes  (says  a  pious 
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ortlwt»-wntec*)  to  be  IM  ugmneot  fiir  the  umaalerielitT  ^ 
Mortdky  flf  their  Mills,  find  tbema^vei  nnder  Uie  ncccwty  of  iiU^ 
^S-*-.  ingtboM  soais  to  bo  imnortd.** 
•  Settke  ptnloMphers  of  anraoit  Greocei  however,  £t\i 

^fneedmt,  noi  tbeowlvea  under  nay  sncb  necessity.  Whatever 
XsCmIi     wen  their  opinions  respecting  the  souls  of  brutes,  they 
*milMU  eleari^  perceived  that  nothing  which  had  a  beginning 
iiiMm^  ^  OKUteoee  could  be  natuxaUy  iwnoctal,  wh^ber  its 

Ittbstance  were  nwterial  or  immatenal.^ — *'  There  never 
iSt     was  any  of  the  ancients  befwe  Qmstiaui^  (says  the 
n»  pbilo-  uourate  Cndwortb),  that  held  the  seal*s  fntuxe  peraw* 

MBcy  after  death,  who  did  not  llkewiae  assert  its  pve- 
C^eg  ^  «xistence  ^  they  cleariy  pqceiviiig,  that  if  it  were  onoe 
limdfike-  granted  that  tlw  soul  was  geneivtied,  it  c^old  aever  be 
■wfM  im  its  proved  bat  that  it  mtgfac  be  also  cettvpted.  A«d, 
;.|n-ed^  Afrefore,  the  assertois  m  the  so«d*s  imnortality  con- 

bmbI^  benn  here,  first  to  prove  its  pre-ejcisteaoe,  pfo- 

ceedmg  ucnee  to  establish  its  pennanency  after  df^tfa. 

lliis  is  the  method  of  proof  used  in  Plate :  Hv  ifum 

fif  f-iil--  n  umm  i  4^  Our  mul  tiw  tomewien 

•'Agftrr  tl  came  to  emit  im  thii  httraan  fittn^  and  ihtnce 
iU^mtar*  to  brimimri^  andaaMieAwiiiwbaut  ^igr 
deam* 

•ai  abw>-      To  give  this  argument  for  imraortali^  ai^  sireogthf 
litte  eter<  it  jaust  be  taken  for  granted,  not  only  that  the  aool 
existed  in  a  frytr  state,  bet  that  it  existed  6«d  all 
eternity ;  for  it  is  obvions,  that  if  it  had  a  beginning 
in  any  state,  it  may  btve  an  end  eitb»  ia  that  state 
vr  in  another.   Aooordiqg^t  Plate  asserts  in  plain 
tenns  its  eternity  avd  self-emeteneoi  wfaicb,  as  we  leam 
from  Cicero,  he  infers  from  ita  being  the  foinciple  of 
motion  in  man.      Quio  etiav  ceeteria,  quae  movenlur, 
Jiic  fins,  hoc  principiem  est  movendi.  Principii  atUem 
nulh  eft  on^.  Nan  ex  princi^  oriuntur  oniDia :  ip- 
sum  antem  DoQa  eat  re  alia  oasci  potest :  nec  enim  esset 
\TuieuL  id  principiumt  quod  ^gneretur  i^undef."  Tliis,  it 
*•       noBt  be  ack&owl^dBed,  is  very  conten^tible  reaaoning ) 
but  tbe  opinion  which  it  was  intended  to  prove  was 
Md  by  all  ^  j^iilosi^hers.  Th^  were  nnanimoiis  in 
munitainivg  tbe  euietmice  of  tbe  soul,  tho«|^  not  its 
ftrmttafity,  to  be  eternal  J  jMr<«  onto  as  well  ea  ^4r* 
tern  post  i  sad  Cicero,  wHkw  be  tells  «s  that  this  epi- 
nion  passed  from  PAerecydea  Synu  to  l^thagoraa,  and 
frrai  Py  tha^raa  to  Pia^  expresses  theu  notion  of  tbe 
i  TWcmL  sou1*8  deration  by  the  word  $emp^nu»  t,  which,  in  its 
1ft.  i.    .  ori^naJ  and  proper  seme,  is  aiqdicable  only  to  thail 
iriucb  fans  neither  begvuung  nor  end. 

Indeed  Don«  of  tlw  pbilosophen  of  ancient  Greece 
appear  to  have  believed  a  oreatioa  (see  C&eatiom)  poe- 
siUe:  ibr  it  was  a  maxiiq  aniverwUy  received  afnoag 
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theot  nihih  nikit  At,  «■  JwUivm  ml  pom  ttveritt  or  the  le- 
that  iMttoy  con  come  fiam  mmeiU^,  trgeta  MomemHty,  mimia  j  ■{ 
This  makim,  as  held  by  (be  theiatical  yluloesphsrn,  the 
learned  Cndwortb  labours  to  intcirset  in  a  sense  agree* 
able  to  our  notions  of  the  origin  m  the  world  ;  but  the 
fuotatioas  urged  by  himself  most  cooviace  every  oom- 
peteot  reader  tb^  on  this  occasion  he  kboon  in  vain. 
For  instance,  when  AristoUe  wikes  of  Pannenides  and 
Melissns,  that  «v)m  st^  ytrntm  pmra  ttUt  ^tii^m^  m* 
*A«p,  tiey  aoy  tAat  no  real  entity  is  eitker  made  or  de* 
»troyedi  what  can  be  hb  meanuig,  but  that  those  phi^ 
losopbers  taught  that  nothing  coiud  he  rather  created  or 
annihilated?  He  testifies  the  same  tfaii^^.Xr»f»laiMv 
•ad  Zms,  vAen  he  says  that  it  was  a  foadamental  prin- 
ciple of  their  philosophy.*.*^  lAjpHiw  »wis4bi  ftim  o» 
HsliNn  that  i$  it  ampMsMe  that  atuf  tkimg  thmUd  he 
made  omt  qfnothij^.  And  of  Empemclcs,  when  be  re- 
lates  amaHa  rmAm  ummm  ■fisX>>ei  Ht  m  m  ft^  e^ 
mfmjeftm  tn  yimim  «<•«••  i^/iitAee^  mimim**  mm  «{fpt. 
tm^That  he  ackmvdedge*  the  very  aame  thmg  with 
other  phHa9epher*f  vix.  that  «f  u  tmpmeibb  that  any  thing 
thouid  he  madeout  ^  nothing,  or  perish  into  nothing. 
Bat  it  is  needkss  to  mult^y  quotations  rejecting  the 
opinions  of  single  philosc^hera.  Of  all  the  |diysi^^gcei 
faefiiM  hiaudf  and  Hato,  Aimtotle  says,  vrithont  excep- 
tion, nt^  vwofw  ^iiywywiaw  ear  lifo  «i  -v^  f*fs«f ,  m 

itgree     this  opnmn,  that  i>  w  unpomble  that  ai^  thing  lib.  L 
umdd  be  made  pat  ^  maH^:  and  be  calb  this  tbe*^5* 
conmon  principle  af  naturalists;  plainly  intimating, 
tiiat  tiiey  considered  it  as  tbe  greatest  absurdity  to  sap- 
pose  that  any  real  entity  in  nature  could  ei^r  be 
brought  from  nodiing  or  redaced  to  nothing. 

Tbe  author  of  the  InteHectaal  S^etem,  in  order,  per- 
haps, to  hide  tilt  impiely  of  this  principle,  endea- 
vours to  persuade  his  readers,  that  it  was  urged  only 
against  the  hypothesis  of  forma  and  aaalities  bediee 
considered  as  real  entities,  distinct  from  nutter.-  But 
how  it  could  be  ssyposcd  to  militate  against  that  ptfti- 
colar  i^inion,  and  not  against  the  pessiUlity  of  all  - 
creation,  is.  to  us  perfectly  inceneavnUe^  TW  frtber 
of  tbe  school  whiiA  analyzed  body  into  natter  and 
farm,  together  with  by  far  the  greater  part  ef  Us  M- 
lowers,  taught  tbe  eternity  ef  both  these  princi^es  (l)  ; 
and  therefiire  maintained,  as  stremondy  w  any  atomist, 
tbe  universal  maxim,  De  m'hdfo  mhti  jU.  Even  Plato 
himself^  whose  doctrine  aS  ideas  is  so|^osed  to  wear  a 
more  favoorable  a^ct  than  Aristotle's  ^trm$  to  the 
troths  ef  revealed  religion,  taught  the  eternity  of  mof- 
4rr;  hot  whether  as  a  aeU^istrng  si^tuioe,  m  only 
as  an  emanatioi  Cien  the  Beity,  is  a  question  which 

hae 


(X>)  ^HtM^em,  at  plerosqiie  PtoapatetieeraiD,  in  ndgos  aelnn  est,  in  hac  fiusie  aeBteniia-^nec  nmtym  esse^ 
neo  MlcnCirsMn  aaquaw  liooo  nwBduM.  Vid.  pETWt  OimMnrnvM  FhyticM  seet.  i.  lib.  i.  019. 6.  Jac.  TmnA- 
axu  de  Stdca  nmndi  exastione.  Diss.  4.  ct  alii.  Pluree  ita  baud  AAie  aenserunt  philoseffaortun  vetemm.  Hinc 
video  MdXtiJVM  w  jMrtnmieOi,  lib.  i.  inter  pbUoscyborum  de  anrndo  eeateatiaa  hane,  ac  si  pnecipoa  esset, 
frimo  oMnwenNnn  loeo  f 

CjiMm  iuv  «r  nuBit  rtpetentem  semina  rehusf 
Natjmj  auOQUX  jnuAS  phcetf  semperyve  FUjsspf 
Et  FOSf,  pjusciPio  pan'ter  fatoqvs  cart'ntem, 

HUs^fm**  edttion  ^  Cndwrth's  tntetiectnal  Syttem^  tii.  L  cvp.  3.  ae«tt  jj.  note  60.  On  this  iubject  see  aJetr 
Jhkient  Mtt^hyeiett  .  . 
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nortftlhy  of tion,  may  be  confidently  inferred  ftotn  Plntarch  ;  wbo 
the  Sonl.  ^riiin^  tl,e  gentration  of  animals,  according  to 

'  the  doctHnv  laid  down  in  the  TtmOus,  has  tlfe  follow- 
ing passa^  :  BiAtmt  tv*,  HXurifn  miifimvf  rit  /to  K*r- 
/i4f  vv*  duv  yiy«Mw  AiyUv  lUi  tUltf  i  fut  y«{  xKXA/v«t 
rft  ytyttvrin        «{ir*(  TM  Mirtm  n*  ^1  OTZIAN  k«i 


[>rthc  fm-  has  been  dispntcd.    Tliat  he  admitted  no  proper  trca-    or  dlwerp^d  parts  of  it.    Aristotle,  who  distingoislies  orthe  In- 

^  hetwefntheintellectnalandBensitiTesoulSf  say8exiHV8s-nort4lit7«f 

ly  of  the  former,  that  it  "  enters  from  without,  and  is  .^hoSpwl^ 
DrviNE     adding  this  rraBOn  for  his  opinion,  that  "  its  ' 
ifnergT  is  not  blended  with  that  of        body— Ainrinu 
it  r«r  n«F  futn  $*^m.  »  immw,  um  turn  mm  fM»n'  M)b 
'/w;  H9W  tit  tn^yuM  uMiwMi  rmiutratn  mfyim*.    As  to  the  *^D«  Gma. 
Htoics,  C/ronrAcf  held  (as  Stobaras  infonn*  ust),  that«v^m<! 
h/unf^i*  vt  luilrn*  nti  mJa  mvw,  »»       i^i^afnr,    **  e\-ery  thing  was  made  Out  of  one,  and  would  be  '^"'Tffr: 
if  >vnmi  nt  wm^arjsuf*  «v  yd(  ftc  nv  ^  ton;  i  yMn(,    Birain  resolved  into  oine."    Bat  let  Sttieca  ^eak  fiw^ 

'  '*'^f  ■  ifutrtn.  Ml  mti^ms  *.  It  is  theirfnre  better  Jor  ws  to 
""tord.    fi^^  PlatOf  and      May  and  shig  that  the  nw/rf  ivas 

math  by  Gorf.  For  as  the  icorltt  ts  the  best  of  all  woi-ks^ 

so  fs  God  the  best  ef  all  causes.    Nevertheless,  the  srs- 

STANCF.  or  MATTER  ottt  of  vh/ih  the  tvorld  teas  made^ 

ifQs  TfOT  itself  itiade,  ftiit  wtts  alieoiis  ready  at  hand^ 

and  subject  to  the  af-tificer^  to  he  ordered  iind  disposed 

ha  him.   For  tke  maUn^  of  the  irorld  ivas  not  fhepro- 

nucdott  of  it  6iit  of  mthinir,  hut  oat  of  an  antecedent  had 

and  disorderly  statc^  like  the  tiiaking  of  a  house,  gar- 
ment, or  statue. 

If,  then,  thid  he  a  fair  representation  of  the  senti- 
ments of  Plftto,  and  surely  the  author  understood  those 

sentiments  better  than  the  most  accomplished  modem 

scholar  can  pretend  to  do,  nothing  is  more  evident, 

than  that  the  founder  of  the  academy  admitted  of  no 
*  proper  creation,  but  only  taught  that  the  matter 

which  bad  existed  from  eternity  in  a  chaotic  state,  was 

in  time  reduced  to  order  by  the  Demiureits  or  Supreme 

Being.    And  if  such  were  the  sentiments  of  the  divine 

Plato,  We  cannot  hcsitnte  to  adopt  the  opinion  of  the 

excellent  Mosheim,  which  tlie  reader  will  probably  be 

jileased  to  have  iri  his  own  words  :  "  Si  &  Judseis  disce- 

das,  nescio  an  ullus  antiquorum  philosophorum  mondum 

ncgaverit  sefemnm  esfie.   Oinncs  mihi  ictcrnum  profcssi 

vtdentur  esse  niundum  :  hoc  uUo  vero  disjunguntur, 

quod  nennulli  ut  ArvifofcleSfJhrmam  et  nidteriam  a\mo\ 

hnjus  orbi^,  alii  vero,  quorum  princeps  facile  Plato, 

^ateriarh  tiintiun  aterkam,  fonnam  vero,  &  Deo  com- 
XofMM  ^ratara,  dixrnintt." 

udworWa  Now,  it  is  a  fact  so  generally  known,  as  not  to  stand 
itellectaat ijx  med  of  being  proved  by  quotations,  that  there  ^ras 
V*"*-  not  among  them  a  single  man  who  believed  in  the 
e.i[istence  oi  mind  as  a  bring  more  excellent  than  mas- 
ter, and  essentially  different  from  it,  who  did  not  hold 
the  superior  of  at  least  equal  antiquity  with  the  infe- 
rior substance.  So  true  is  this,  that  Synesius,  though 
a  Christiim,  yet  having  been  eduratcd  in  one  of  the 


thf>m  all :  "  Quid  est  autem,  cur  Bon  cxiitinies  in  eof 
^/r//»' aliqnid  exiatere,  ^ui  Dei  PAKiCft?  Totnm  hoc, c  to^ 
quo  continemur,  et  ubbdi  est,  et  jDens :  et  ■oeii  ejus  m- 
mat,  et  membra  t — »kamUI  fo«  mt  believe  eome-  \  j£^.  ^i, 
thing  to  be  divine  m  him,  leko  if  indeed  MMT  of  GodP 
That  wHor.K  in  which  we  are  contained  is  one,  and 
thfit  one  is  God  ;  voe  beir^  his  companion^  and  jtnt- 
jiE/ts.    Epictetus  says,  2'Ae  toula  tf  men  have  the  near- 
est fxlation  to  God,  as  being  farts  or  rRAOMEKTS  «f 
him,  DiscsRpTED  and  tors  from  kis  substavce; 
rvMt^if  tm  ti0,  in  «VT«v  ^MfM  *vrMi  mm  uinrmu-fMrm. 
Plato  writes  to  the  very  same  purpose,  when,  without, 
any  softening,  he  frequently  calls  the  sonl  God,  and  part 
of  God.    And  Plutarch  says,  that     Pythagoras  and 
Plato  held  Uie  soul  to  be  immortal  j  for  that,  launching 
ontt  into  the  soul  of  die  nnivene,  it  letams  to  its  parmt 
and  original — Hwlayifac,  tlxjm,  iptm^m  urm  9t» 
^wirmir  yne  mt  rm  t$w  intv|«f  ^^vjsv,  «M>;tf{fir  Wftf  v* 
^iMr||.**    Plutarch  declares  bis  own  opinion  to  be,  tbat|  jje  Pla- 
"  the  soot  is  not  so  much  the  woric  and  {ffodoction  o(eitumio- 
God,  as  a  part  of  him;  nor  is  it  made  by  hini,  butJU**™"' 
FROM  bira,  and  OUT  of  him  :  «  )i  ^^y;^  $vk  t^r  m  fu-^  "* 
ftf,  aXX4  ucr  fU^tr  •vS'  TIT*«v1«'r  mXX'  ATI'  M9Ttv,  mm  £X 
ttvnv  yiy*m§."    But  it  is  needless  to  multiply  quota-f  Plato 
tions.    Cicero  delivers  the  common  sentiments  of  bie*^'**^- 
Greek  masters  on  this  head,  when  he  says^,  "  A  na-ir^-D»«'- 
tura  dcorum,  ut  doctissimts  sapientissimisque  ^acuit, 
MAtTSTOS  animos  et  libatos  habemus."    And  again : 
"  Hanutnus  autem  animus  deceri-tus  ex  mekte  di- 
viHA :  cum  alto  nullo,  nisi  cam  ipso  Deo  (st  hoc  fiis  est 
dictu),  comparari  potest**  ,5. 

Whilst  the  phUosoj^ers  were  thus  unanimous  in  Bat  dfiRr- 
maiutainiug  the  soul  to  be  a  part  of  the  self-existent    in  opi- 
Substance,  they  differed  in  opinion,  or  at  least  ^^P"^"" Jhrmodeof 
sed  themselves  differently,  as  to  the  mode  of  its  scpa-  ^t^^  ^p^, 
ration  from  its  divine  parent.    Cicero  and  the  Stoicsration. 
talk  as  it'  the  Supreme  Mind  were  extended,  and  as  if 
the  human  soul  were  a  part  literally  torn  from  that 
mind,  as  a  limb  can  be  tom  from  the  body.    Tbe  Py- 


schools  of  pliilono^y,  coutd  not,        the  hopes  of  a    thagoreans  and  Platonists  seem  to  have  considered  all 


bishopric,  be  induced  to  dissemble  this  sentiment :  mfU 
Zpint.ios-ttU  TV*  i^^xn*  9VK  irm  vmfutrtf  vffftyns  ffu^utX* 

— Z  shdli  never  be  persuaded  to  think  my  smil  younger 
than  my  body.  This  man  probably  believed,  upon  the 
authority  of  the  scriptures,  that  the  matter  of  tbe  visi- 
ble world  was  created  in  time }  bat  lie  cerlaioir  field 
with  his  philosophic  masters,  that  his  o^n  soul  was 
as  old  as  any  atnm  of  it,  and  that  it  had  consequently 
existed  in  a  prior  state  bdufe  it  animated  his  present 
body. 

'fhose  who  maintained  that  the  world  was  uncreated, 
maintained  upon  the  same  principle  that  their  souls 
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souls  as  emanations  from  the  divine  Substance  rather 
than  as  parts  toTn  from  it,  much  in  the  same  way  as 
rays  of  light  are  eraanations  from  the  sun.  Plato,  in 
particular,  believed  in  two  self-existent  principles,  God 
and  mfetter.  llie  former  he  considered  as  the  supreme 
Intelligence,  incorporeal,  without  beginniog,  end,  or 
change  }  and  distinguished  it  by  the  appellation  of  r« 
«y«#«f,  the  Good.  Matter,  as  suhststiog  from  eternity, 
he  considered  as  without  any  ont  form  or  auality  what- 
ever, and  as  having  a  natural  tendency  to  disorder.  Of 
this  chaotic  mass  God  formed  a  perfect  world,  after  the 
eternal  pattern  in  his  own  mind,  and  endowed  it  with 
a  ffoul  or  emanation  from  himself.    lo  the  laoguagv  ot- 


u^muoni        uncreated  likewise }  and  as  they  conceived  all  bo-    „  „ 

in  the  '^'c^  to  be  formed  of  one  first  matter,  so  they  conceived  Plato,  therefore,  the  universe  beiw;  animated  by  a  soul 
tmind;  alt  sonfs  to  be  either  emanatimu  fimta  the  one  first  Mind,    vhSdi  pToclKids  ftom  God,  is  called  the  jm  </  Gods 
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Ofthaln-       teveml  paifi  of  utiue,  puiicululy  tbe  heavenly 
Bofftslitjrorbodies,  aregodlr.   Tbe  hnman  sou),  according  to  bim, 
the  Sod,  ji  derived  hy  emanation  fimn  God,  through  Uie  inter- 
•      vention  of  this  soul  of  the  maid ;  «nd  receding  farther 
from  the  first  intelligence,  it  is  inferior  in  perfection 
to  the  soul  of  the  wtu-ld,  though  even  that  soul  is  de- 
based by  some  material  adn^ixture.    To  account  more 
fully  for  the  origin  and  present  state  of  human  souls, 


^  Plato  supposes*,  that  *' when  God  formed  tbe  m«i- 

MrS^  *  ^™*»       separated  frora  the  soul  of  the  world  infe- 
mettt  of     ''■o'^  souls,  equal  in  number  to  the  stars,  and  assigned 
Bmcktr't  to  each  its  proper  celestial  abode  ^  but  that  those 
Hutotyi^  souls,  (by^wfaat  means,  or  for  what  reason,  does  not 
PAt/MopAy.^pp^^^^  were  sent  down  to  the  earth  into  human  bo- 
diM,  as  into  sepulchres  m  prisons."   He  ascribes  to 
this  cause  tbe  depravity  and  misery  to  which  human 
nature  is  liable  j  and  nuuntains,  that  it  "  is  onl^  by 
disengaging  itself  from  all  animal  passions,  and  rising 
above  sensible  objects,   to  the  c<nitemplation  of  tbe 
WOTld  of  intelligence,  that  the  soul  of  man  can  be  pre- 
pared to  return  to  its  original  state. *^    Not  inconsist- 
ently with  this  doctrine,  our  philosopher  frequently 
speaks  of  the  soul  of  man  as  consisting  of  three  parts : 
or  rather  he  seems  to  have  thoilght  that  man  has  three 
souls  ^  the  first  the  principle  of  intelligence,  the  se- 
cond of  passion,  and  the  third  of  appetite  (m)  i  and 
to  each  be  assigns  its  proper  place  in  tbe  human  body. 
But  it  was  only  the  intcUectuiU  soul  that  he  considered 
'  u  immortal. 

Aristotle  taught,  in  terms  equally  express,  that  tbe 
human  soul  is  a  part  of  God,  and  of  course  Uiat  its  sub- 
stance is  of  eternal  and  necesmry  existence.  Some  of 
bis  followers,  indeed,  althougfa  they  acknowledged  two 
Jirsi  prtncjpleSf  the  active  and  the  passive,  yet  held,  with 
tbe  Stoics,  but  one  substance  in  the  universe  j  and  to 
reconcile  these  two  contradictory  propositions,  they 
were  obliged  to  suppose  matter  to  be  both  active  and 
passive.  Their  doctrine  on  this  subject  is  thus  deliver- 
ed by  Cicero :  De  natura  ita  dicebant,  ut  earn  divide- 
rent  in  res  duas,  ut  altera  esset  efficieos,  altera  antem 
i|nasihnicBepr8ebens,eaqusBeflkercturaliquid.  Ineo, 
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quod  efficeiet,  vim  esse  censebant;  in  Mantcm  quod effi-  OTtlcl*. 
ceretor,  nwteriam  quandam  }  in  utroqdc  tahev  u-  naitaltty  of 
TRUMQUE.    Neqne  enim  materiam  ipsam  coheme  po-  ^tfce  SoiL^ 
tuisse,  si  nulla  vi  contioeretur,  oeqoe  vim  sine  aliqua 
MATERIA  ;  nihil  est  enim,  quod  non  alicubi  esse  ci^a- 
tur  t.'*  The^  divided  nature  into  two  things^  as  the  first  t  Acaimi- 
primiples;  one  whereof  is  the  ej/icient  or  artificer^  tke^^"^  I*-'- 
other  that  which  offers  itself  to  him for  things  to  be  made 
out  of  it,    Itt  the  ejicient  principle^  they  acknoivledged 
active  force;  in  the  passive^  a  certain  matter  ;  Imt  so^ 
that  in  each  both  of  these  wexe  together  ;  foras- 
much as  neither  the  matter  could  cohere  together  unless 
it  wxre  contataed  by  some  active  force,  nor  tbs  active 
foncs  sDBsar  OF  iTssLFiriTaoDT  mattes t  ieamse  that 
is  nothing  which  may  not  be  compelled  U>  be  aomevhere, 
Agre^bly  to  this  strange  doctrine,  Arrian,  the  inter- 
preter of  Epictetus,  says  of  himself,  ufu  srf^wsci  fue^ 
wm  wmUmt,  it  «{«  ifu^t     I  am  a  man  (a  part  of  the 
r«  mn  or  vmverse^^  as  an  hour  is  part  of  tbe  day.^* 

Aristotle  himself  is  ^nerally  supposed  to  have  be- 
lieved in  tbe  eternal  existence  of  two  substances,  mind 
and  matter;  but  treating  of  the  generation  of  animals, 
he  says,  ii^i  n  irttSlt  liffulw  ^X""**     ^i*"'  vim  wmwIm 
"^vjiJtt        *>^n      rvnvTjmu  rax*"*  i^*^***  ifon^iXn^tn  X.f  Dt  G<w- 
In  the  universe  there  is  a  certain  animal  heat,  so  as  that  raUemAid- 
a  fin-  a  manner  all  things  are  fiiU  of  mind;  w/iere/otv'^"ff^ 
they  are  quickly  rottjpletcd  (or  made  complete  animals^  ^ 
when  they  have  received  a  portion  of  that  heat.  This 
heatf  from  which,  according  to  Cicero  ]|,  the  Stagyriteg  nwwt 
derived  all  souls,  has,  it  must  be  confessed,  a  very  nw-  Itt.  L  c.  3. 
terial  appearance }  insomuch  that  the  learned  Mraieim 
seems  to  have  been  doubtful  whether  he  admitted  of 
any  immaterial  principle  in  man }  but  for  this  doubt 
there  appears  to  us  to  be  no  solid  fouqdation.  Aristotle 
expressly  declares,  that  this  heat  li  not  fre  nor  any  such 
power^  but  a  spirit  which  is  in  the  seeds  or  elementary  . 
principles  of  bodies  ;  raw*  )i  «v  x-v*,  nUt  xti*VT%  dvvtywc 
WTff,  m>i.>M  Tt  tftrt^if^ZtttfttHf  ft  r»  wwt^/utri  *eu  0  rm 
up^miu  mtvftm^.    And  as  the  excellent  person  himself  J  DeGm* 
acknowledges  (m),  that  Aristotle  taught  the  existence 
of  two  principles,  God  and  matter,  not  indeed  subsist- 


ing 


(m)  "  Plato  triplicem  finxit  animam  j  ci^us  principatum,  id  est,  rationem,  in  capite,  sicnt  in  arce,  posmt :  et 
.duas  partes  separare  voluit,  iram  et  cupiditatem,  quas  lods  diselusit ;  inun  in  pectore,  copditaten  subter  ^«oet^ 
dia  locavit."    Ciceronis  Tuse.  Qjuest.  lib.  i.  cap.  10. 

This  hypethesiB  has  been  adopted  by  the  learned  author  of  Ancient  Metaphysics  :  but  it  cannot  be  proved  1^ 
argument,  and  is  in  direct  opposition  to  conscionsness.  AVere  there  tliree  distinct  minds  in  each  man — tbe  princi- 
ples of  intelligence,  of  passion,  and  of  appetite,  it  fs  obvious  that  each  man  would  be  three  persons^  and  that  none 
of  these  persons  could  know  any  thing  of  the  powers  and  properties  of  tbe  other  two.  The  intelligent  person  could 
not  reason  about  passion  or  appetite :  nor  could  the  persons  who  know  nothing  but  passion  and  appetite  reasoa 
about  intelligence^  or  indeed  about  any  thing  else.  The  very  question  at  issue,  uierefore,  furnishes  the  most  com- 
plete proof  possible,  that  the  same  individual  whit^  each  man  calls  himself,  is  the  principle  of  intelligence,  of 
passion,  and  of  appetite  \  for  if  the  Platonic  hypothesis  were  true,  that  question  could  never  have  been  started,  at 
no  one  individnai  of  the  human  race  could  have  understood  all  its  terms.  It  may  be  just  worth  wliile  to  mentim, 
that  the  author  of  Ancient  Metaphysics,  attribuUng  all  motion,  and  even  the  coherence  of  the  minute  parttclea 
of  body,  to  the  immediate  M;ency  of  mind,  of  course  furnishes  every  human  body  with  $X.  least  four  minds. 
This  fourth  nund  differs  not  from  the  pla^ic  nature  ttf  Cudworth,  and  is  likewise  a  Flatooic  notion  apparently 
better  founded.  Hut  there  are  in  our  bodies  motions  perpetually  carried  an  by  the  agency  of  something  which 
is  not  tbe  principle  of  either  our  intelligence,  our  passions,  or  our  appetites,  is  a  fact  which  cannot  be  denied  ; 
but  if  those  motions  proceed  immediately  from  mind,  it  must  either  be  from  the  supreme  mind,  or  from  somn  sub- 
ordinate  mud,  acting  under  the  supreme,  but  iriioUy  dittinet from  and  im^pendeut  of  diat  which  each  man  calls 
himself. 

(h)  "  Nod.  cum  illis  componi  pnnus  potest  AbistoteliSi  qui  binarerom  lepaiataqne statnunt  principia. 

Digitized  by  VjOOgLC 


Chap.  IV. 


METAPHYSICS. 


667 


Oftbclm-ing  separately,  but  eternally  linked  together  by  the 
■nortality  of  closest  union  ;  we  think  it  fuUows  undeniably,  that  this 
.  ^       .  heat,  from  which  he  derived  all  souls,  must  be  that 
'       mind  which  he  called  Gorf,  and  which  he  considered  as 
the  actuating  sou)  of  the  universe. 

Upon  these  principles* neither  Aristotle  nor  the  Stoics 
Conid  believe  with  Plato,  that  in  the  01-dcr  of  nature 
tliere  was  first  an  emanation  from  the  Supreme  Mind 
to  animate  the  universe,  and  then  through  this  univer^ 
sal  soul  other  emanations  to  aDtmate  mankind.  Tlie 
Stagyrite  believed,  that  the  Supreme  Mind  himself  is 
the  mal  of  the  worlds  and  that  hanftn  sonb  are  imme- 
diately derived  from  him.  The  geDuine  Stmcs,  ac- 
knowledging bat  one  substance,  of  neceMit^  oonsideied 
both  the  souls  and  bodies  of  men  as  portions  of  that 
substance,  which  they  called  n  w ;  though  still  they 
Affected  to  make  some  unintelligible  distinction  between 
body  and  mind.  But  however  the  various  schools  dif- 
fered as  to  those  points,  they  were  uaanimoua  as  to  the 
soups  being  a  part  of  the  self-existing  Substance  ;  and 
Cicero  gives  their  ^ole  system  frwn  Facuvianus  in 
words  which  cannot  be  misnnderstood : 

Quioquid  est  hoc,  omnia  animat,  format,  alit,  auget, 
creat, 

Sepelit,  recipitque  in  sese  omnia,  omniumque  idem 
est  Pater : 

Indidemque  eadem,  qnae  eriuntur  de  integro,  atque 

eodem  occidunt. 

trpon  these  To  these  verses  he  immediately  subjoins  the  following 
rariaciples  query  :  "  Quid  est  igitur,  cur,  cum  domus  sit  omnium 
tamed'thc*  communis,  cumque  animi  kominvm  asuFER 

ncecssMry   FUERIST^  TVTVRIQVB  5/.VT,  cur  ii,  quid  CK  qiioque 
exigence  of  eveniat,  et  quid  quamque  rem  significet,  perspicere  non 
«he  w«l;  _  possint  •  ?"  And  upon  (he  same  principle  he  elsewhere 
fy^il^"^ argues,  not  merely  for  the  immortality,  but  for  the 
jjb  i.^  ^•jytemitp  and  necessary  existence  of  the  soul ;  Animo- 
mm  nulla  in  terris  origo  inveniri  potest :  His  enim  in 
natoris  nihil  inest,  quod  vim  memorite  mentis,  cogitatl- 
onis  habeat }  quod  et  preeterita  teneat,  et  futura  provi- 
deat,  ct  complecti  possit  prtcsentia  |  qwe  sola  divina 
sunt.    Nec  invenietur  nnquam,  unde  ad  hominem  ve- 
nire possint,  nisi  k  Deo.    Ita  quicquid  est  illud,  quod 
sentit,  quod  sapit,  quod  vutt,  quod  viget,  cteleste  et  di- 
vinum  est  *,  oB  eamque  HEM  £T£rkum  sit  kecesse 
i'fn^.  de  EST         This  was  indeed  securing  the  future  pcrma- 
Ctmtoh-     n^ncy  of  the  soul  in  the  most  effectual  manner }  for  it 
tioHA        ^  obvious,  that  what  had  not  a  beginning  can  never 
have  an  end,  but  must  be  of  eternal  and  necessary  exiat- 
jdy  ence. 

bnt  not  in      But  when  the  ancients  attributed  a  proper  eternity 
iu  dictinci  ^       ggyl,  we  must  not  suppose  that  they  understood 
MlcapHr  it  to  be  eternal  in  its  (fi«rtW(and^joiio/ They 
city.         believed  that  it  proceeded  or  was  diieerpted  in  lime  from 
-the  substance  of  God,  and  wonid  m  lime  be  again  re- 
eolved  into  that  snbetance.    Thii  tiiey  exjdained  by  a 
dose  vessel  filled  with  sea  water,  which  swimming  a 
vhile  upon  the  ocean,  does,  on  the  vessel's  breaking,  flow 


in  again,  and  mingle  with  tlie  can^n^on  ma-'is,    Tlicy  ortheTm- 
only  differed  about  tbe  time  of  this  reunion;   tbe  mortality  «f 
greater  part  holding  it  to  be  at  death  ;  but  the  Pytha-  ■  ^'"'"^ 
goreans  not  till  after  many  transmigrations.    The  Pla-  ' 
tonists  went  between  these  two  opinions  ;  and  rejoined 
pure  and  unpolluted  sools  immediately  to  the  Universal 
Spirit  J  but  those  which  had  contracted  much  defile-*  IVarbur 
ment,  were  sent  into  a  succession  of  other  bodies,  to  be'"."'* 
pui^ed  and  purified,  before  they  returned  to  dieir  pa-"^  -t^J*- 
rent  substance  '^gs 

A  doctrine  similar  to  thu  of  "Plato  has  been  held  A  umilu 
from  time  immemoriat  by  the  Bramins  in  India,  irhoae  doctrine 
sacred  books  teach,  "  lliat  intellect  is  a  portion  of  ^I^^''*" 
the  GREAT  SOUL  of  the  universe,  breathed  into  all 
creatores,  to  animate  them  for  a  certain  time ;  that  af- 
ter death  it  animates  other  bodies,  or  returns  like  a 
drop  into  that  unbounded  ocean  from  which  it  first  arose  j 
that  the  souls  of  men  are  distinguished  from  tfaoiie  of 
other  animals,  by  being  endowed  with  reason  ancL  with 
a  consciousness  of  right  and  wrong  j  and  that  tbe  soul 
of  him  who  adheres  to  rig^t  as  far  as  bis  powers  ex- 
tend, is  at  death  ABSORBED  into  that  divine  es- 
SENCE,  never  more  to  re-animate  flesh.    On  tbe  other 
hand,  the  souls  of  those  who  do  evil,  are  not  at  death 
disengaged  from  all  the  elements  ;  but  are  immediate- 
ly clotlwd  with  a  body  of  fire,  air,  and  akask  (a  kind 
•of  celestial  dement,  throngh  which  the  planets  move, 
and  which  makes  no  reustance)  in  which  they  arc  for  a 
time  punished  in  bell.    After  the  season  of  their  grief  ^.^f' 
is  over,  they  reanimate  other  bodies ;  and  when  they  jy^^ 
arrive  tliroiigh  these  transmigrations  at  a  state  of  purity,  (ion  to 
thpy  are  absorbed  into  God,  where  all  passions  are  UT-  Dvw'*  Hi*. 
TERLr  UNKNOWN,  and  where  consciouskess  is  LOSTt^ty  of/w- 

IN  BLISS 

Whether  tlie  Greeks  derived  their  notions,  of  the-nji^^.- 
divinity  and  transmigration  of  souls  from  tbe  east,  or  trine  in- 
whether  both  they  and  the  Bramins  brought  the  same  conipattblu 
doctrines  at  different  periods  from  Egypt,  it  Is  foreign  ■ 
from  the  purpose  of  this  article  to  inquire.    Certain  it*'f^JJ^, 
is,  tliat  the  philo30|rfif»s  of  Greece  and  India  argnedaud  puniih- 
in  the  very  same  manner,  and  upon  the  very  same  {win- meats,  sad 
.  ciples,  fw  the  natural  immortality  of  the  soul ;  and 
that  the  immortality  which  they  taught  was  wholly 
incompatible  with   God^s  moral  government  of  the 
wmrU,  and  -with  a  future  state  of  rewards  and  punish- 
ments.   That  this  is  true  of  tbe  doctrine  of  tbe  Bra- 
mins, is  evident  from  the  last-quoted  sentence :  for  if 
the  soul  wbcn  absorbed  into  the  Divine  essence,  loses 
all  consciousness  of  what  it  did  and  suflered  in  the 
body,  it  cannot  possibly  be  rewarded  for  its  virtues 
practised  upon  earth.  That  the  philosophers  of  Greece 
taught  the  same  cessation  of  consciousness,  might  be 
inferred  with  the  utmost  certainty,  even  though  we 
bad  not  ArisUitle^s  express  declaration  to  that  purpose : 
For  as  th^;^  believed  their  emilB  to  have  existed  be- 
fore they  were  infiued  into  their  bodies,  and  as  each 
most-^iave^een  ctnsctons  that  be  remembered  nothing 
of  his  former  state  (o),  it  was  impossible  to  avoid  con- 
4  F  3  eluding. 


Denm  et  materlam.  Arctisaime  enim  atrumque  hoc  initinm  conjanxit  Stagyrita,  atqnr  ipsa  natone  necessitate 
Deum  cohEcrere  cum  mole  bac  cwporea  pntaviu**  Ctidworth*»  Inteffeetual  ^atem,  Bo(^  L  Chap.  ir.  Sect.  6. 
note  3. 

(o)  This  is  expressly  acknowledged  by  Cicero,  tfaoagfa  he  held  with  his  Greek  masters  tbe  eternity  of  the  soul. 
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Ofthelm.  eluding,  tliat  in  tlte  future  Ktate  of  Jiis  soal  aa  little  mmM 
nwruUtyoTbe  irmembcred  of  the  present.  Accordingly  Arintotle 
.  .  teacbeit,  that  **  the  agent  iotclUct  only  is  imnoital  and 

eteiiial,  but  the  passive  corruptible/'— t«v1*  (Wamf  tUm^tt 
*  De  Ani.  *MM  m^uf  •  h  watnfutH  PU^H  *•  Cudworth  thinks 
nut,  lib.  iil  this  a  very  duubit'ul  aud  obscuile  passage  >  but  Warbur- 
esp.  <i.  whose  natural  acuteness  often  discovered  the  sense 

of  ancient  authors  Tvbeo  it  bad  escaped  the  sagacity  of 
abler  scholars,  has  completely  proved,  that  by  the  agent 
intellect  is  meant  the  substance  of  the  soul,  and  by  th^ 
passive  its  particular  perceptions.    It  appears  tfaereibre 
that  the  Stagyrite,  from  the  cooouhhi  principle  of  the 
«ial*a  beio^  a  part  of  the  Pivine  substance,  drHvtsacoD- 
clnsion  againsta  future  state  of  rewardsand  paoialuventB} 
which  though  aU  the  fUlosophers  (except  Socnles)  cmn 
vjQ    braced,  yet  all  were  nob  so  forward  to  avow. 
GniKly  al-     That  the  hypothesis  of  the  loul^s  being  a  part  of  the 
tnrd  in  it-  Divine  substance  is  a  gross  absurdity,  wo  surely  need 
*        not  spend  time  in  proving.    The  arguqwnt  long  ago 
urged  against  it  by  St  Austin  must  ere  now  have  occur- 
red tn  every  reader.    In  the  days  of  that  learned  father 
of  the  church,  it  was  not  wholly  given  up  by  the  philo- 
sophers }  and  in  his  excellent  work  of  the  City  of  God, 
be  thus  exposes  its  extravagance  and  impiety :  Quid 
infelicins  credi  potest,  quajn  Dei^utem  vapulare,  cus 
puer  vapulat  f  Jam  vero  partes  Dei  fieri  hscivas^  ini- 
^woi,  impiaSf  at^ne  omnino  damnabilest       ferre  potest 
nisi  qui  proriuB  insank  ^  ^ 
yet  the  on-    But  though  this  hypothesis  be  in  the  higb^  degree 
Ijr  principle  absurd  and  wholly  untenable,  we  apprehend  it  to  be  the 
SiTiouI'ca''        princi^  &wn  which  the  natora/ore«ww/Mt/imnMU^ 
he^rnd  ^'^'^X  °^  can  possibly  be  inferred.  If  the  soul  had 

to  be  emu-  a  beginning  it  maif  have  an  end;  for  nothing  cau  be  more 
tiallrim-  evident  than  that  the  being  wbicb  had  not  existence  of 
itself,  cannotof  itself  have  perpetuity  of  existence.  Hu- 
man works,  indeed,  continue  in  being  after  the  power 
of  the  workman  is  withdrawn  from  them ;  but  between 
human  works  and  the  Divine  there  is  this  immense  dif- 
ference, that  the  former  receive  from  the  artist  nolliing 
bat  their  fonn ;  whereas  the  latter  receive  from  the 
Creator  both  their  form  and.  their  sufaetanra.  Fonaa 
are  nothing  but  modifications  of  substance }  and  as 
substances  depend  upon  God  and  not  upon  man,  human 
works  are  continued  in  being  by  that  fiat  of  the  Crea- 
tor, which  made  the  substaocet  of  which  they  are  com- 
posed susceptible  of  different  forms,  and  of  such  a  natum 
as  to  retain  for  a  time  whatever  form  may  be  impressed 
upon  them.  Human  works  therefore  are  continued  in 
being  by  a  power  different  from  that  by  which  tliey 
arc  finished  i  but  the  woika  of  God  depend  wholly 
npon  that  power  by  which  they  were  originally  broufl^tt 
into  existence  ;  and  were  the  Creator  to  withdraw  his 
HUpporiing  energy,  the  whole  creation  would'  sink  into 
Bu*!r'«Br-oothing. 

piineot  for  Self-evident  as  this  truth  certainly  is,  some  eminent 
the  oaiuraljp},j]gggp|j^i^  1^^,^  qucsticned.  it.       Na  sub- 

oresscDtiil  1^    r      ^  Baxter*)  can  hav«  a  uatoral 

tf  of  the 

soul.  ■ 
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tendency  -to  aunUUtation,  of  to  become  Bodung.    That  OftheLn- 
a  being  which  ouce  nists  should  cease  to  exist  is  anoftaiitjoC 
real  etfefit,  and  must  be  produced  by  a  real  cause  ;  _*he8ail 
But  this  cause  could  not  he  phint(:d  in  the  natuce  of 
any  substance  or  being  to  become  a  tendency  of  its 
nature ;  Jifr  it  cmUd  not  be  a  Jrce  cause,  otherwist;  it 
must  be  a  being  itself,  the  subject  of  the  attribute  free- 
(jlom,  and  therefore  not  the  property  of  aaotiicr  biciag  i 
ucr  a  necessary  cause,  for  such  a  cause  ia  only  the  eSect 
of  something  imposing  that  necessity,  and  in>  no  cause  at 

all."  ; 

Xfaat  the  authoir^«  meaning  in  this  argument  ia  good,I|iMaela* 
cagupt,  we  think,  be  controverted  j  but  be  hw  not  cx-"^' 
pKMed  hiowelf  with  Us  usual  accuracy.  He  secma  to 
vonfimnd  causes  irith  the  absence  of  causes,  and  lha 
e^ets  of  thfijtwmer  vitb  the  cofUvysmiKVf  of  the  laUer. 
The  viaible  world  was  brouo^t  into  existence  the 
actual  energy  of  the  power  of  God ;  and  as  the  visible 
world  bad  nothing  of  itself^  it  cau  remain  in  existence 
only  hy  a  continvance  of  tbe  same  energy.  This  energy 
therefore  is  at  the  present  moment  as  real  a  coftse  as 
it  was  six  thousand  years  ago,  or  at  any  period  when  it 
may  have  been  first  exerted ;  and  the  visible  world  is  its> 
real  and  permanent  effect.  But  would  the  ceasing  of 
this  energy  be  likewise  a  cause  ^  It  wguld  certainly  be 
followed  with  the  annihilation  of  the  visible  world, 
just  as  the  withdrawing  of  the  sun-beams  would  be 
followed  with  darkness  on  the  earth.  Yet  as  no  one 
has  ever  supposed  that  darkness,  a  nonenti^,  is  a  po- 
ntttw  effht  of  the  snn  or  of  hia  beams,  but  only  a  men 
negative  consequeuce  of  their  absence ;  aq,  we  think, 
no  (oe  who  believes  in  creation  can  consider  that 
destruction  which  would  inevitably  follow  the  witlk- 
drawing  of  the  energy  by  which  all  things  are  sup» 
{died,  as  the  positive  effect  of  a  contrary  energy,  or  u 
any  thing  more  than  a  negative  consequence  of  the  ceas- 
ing of  that  volition  or  energy  of  power  by  which 
God  at  first  brought  thii^  into  existence.  For 
"  where  the  foundation  of  existence  lies  tohoUtf  in  the 
power  of  an  infinite  Being  producing,  ti^zround  of  the 
(wtfifltittKce  (rf*  that  existoKe  must  be  wkoUy  in  the  same 
power  conserviagi  which,  has  therefore,  with,  as  nuub 
truth  as  frequency,  beoi  styled  ^  continued  cren- 
tion  (p)."  ,„ 

The  fince  of  this  reasining  Mr  Butter  certainly  saw,  and  in  ct 
when  he  said,  that  "  a  tennency  to  persevere  m  the 
same  state  of  nature,  and  a  tendency  to  change  it,  are 
contradictories,  and  impossible  to  he  planted  in  the  same 
subject  at  mice  :  or,  npt  to  ui^  the  contradiction,  if 
the  last  prevailed,  the  remaining  in  the  fsaroe  state  for 
any  given  time  would  be  impoiutihle.  Wa  fiMrgvt  the 
tfue  cause  of  all  these  tendencies,  the  u-ill  of  God, 
which  it  is  absurd  to  suppose  c^mtrary  to  itseUV-  The 
tendency  in  matter  to  pcuwvere  in  the  same  state  of 
rest  or  motioBt  is  nothing  but  the  vriU  tlu  Cr-wtor, 
who  preservea  all'things^  in  their  exiitencet  and.  manner 
of  existence:  nor  can.  we  have  recourse -to  any  other 

cnue 


nto  the  Jq  answer  to  some  very  fooU&h  assertions  concemihg  the  evil  of  death,  he  says,  "  Ita,  qui  nondnm  nati  sunt,  mi- 
Xafurc  of  j^i^  fiViXiU  quia  non  sunt :  ct  nps  ipsi,8l.po8tmprtcm,nuseri  (iitiirt^siunus,  miseri  fuimu::!  aqtequam  nati.  Kgo 
l^i,        autem  noa.  comnu'r?"'"'*  apteqmm  sum  natus^  me  nmerum*    TuacuL  lib.^  i.  cap.  6. 

3f         C^)       Stillingflcel's  Origines  Sacra,  where  this  question  is  treated  in  a  very  masterly  manner  by  one  of  the 
aUcst  mcta^ysician?  of  the  I7lh  ceptury.   Si^  atao  qus  article.  fAoyiDXKCE. 
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oribe  te-  CMue  ftw  the  preservation  of  unmUerUl  BufaatUKe  in 
puMtaUty  oTits  cxUtmce.   Therefore  these  teodcncies  «re  to  bn 
the  SoiiL  ucribed  to  the  will  of  Goi,  and  it  is  ahsurd  to  suppose 
them  contrary." 

AnidoKical  AH  this  is  unquestionably  true.  The  existence  or 
evidence  of  nonexistence  of  matter  and  of  created  spiiits  depends 
.the  iinmor.  wholly  upon  the  will  of  God  j  and  we  cannot  suppose 
t  *ho Voul  wliKng  to-day  the  reveree  of  what  be  willed 

sDtl  »  mo-  yesterday,  because  we  know  that  all  his  volitions  are 
nl  proof  directed  hy  nncrring  wisdom.  We  have  likewise  the 
of  ft  fuhini  evidence  ol  experience,  that  nixing  is  ever  suffered  to 
^SSi^aid  particular  systems,  which  perish  only  as  sy 

|Mi^)h-  *temt  hytk  dccompontion  uf  thctr  parts.  A  being, 
aieMs.      which  like  the  soni  has  no  parts,  can  suffer  no  decom- 

pOMtioD  }  and  Uierefore,  if  it  pensh,  it  must  pexiUi 

annihihMJon.  But  of  aunihilation  there  has  not  hi- 
therto b««n  a  sin^  instaBce ;  nor  can  we  leok  for  n 
'  single  instance  wiibouk  suppo^iing  the  volitiaaa  of  God 

to  partake  of  that  unsteadiness  which  is  characteristic  of 

nAn.    Corporeal  systems,  when  they  have  served  their 

purpose,  arr  indeed  resolved  into  their  component  parts  *, 

but  the  matter  of  which  they  were  CMnposed  so  £nr 

from  being  Avt,  becomes  the  matter  of  taAtr  stfttema  in 

•ndlass  succession.  Analogy,  therefore,  leads  us  to  con- 

^udo,  that  when  the  human  body  is  dissolved,  the  im> 

MMterial  prinotplc  by  which  it  was  Roimated  continues 

to  think  an4  act,  either  in  a  state  of  separation  from  all 

bedyt  ov  in  some  material  vehicle  to  which  it  is  ints* 

OMtely  united  and  which  goca  off  wi^  it  at  death  ^  or 

else  that  it  is  preserved  by  the  Father  of  spirits,  for  the 

purpose  of  animating  a  body  in  some  fiitnse  state.  When 

we  consider  the  diff««nt  states  through  wbidi  that 

living  and  thinking  individvai^  which  each  man  calls 

himself,  goes,  from  tbe  moment  that  it  first  animates  an 

embryo  in  tbe  womb,  to  the  dissolution  of  the  maa  of 

fimrscore  j  and  when  we  reflect  likewise  en  de  wisdom 

and  immutobility  of  God,  together  with  the  various 

dissolutions  of  corporeal  Gystems,  in  whidi-ne  know  that 

a  single  atom  oS  matter  has  never  been  lost ;  the  pre- 

sumption  is  certainly  strongs  that  the  soul  shall  subsist 

afber  tbe  dlssolotiwi  of  tbe  body.    But  when  we  take 

into  tbe  consideration  the  loMtU  attributes  of  God*-* 

his  justice  and  goodness^  together  with  the  unequal 

distribution  of  happiness  and  misery  in  the  pccsent 

world  V  this  presumption  from  analogy  amounts  to  a 

complete  moral  proof  that  there  shall  be  a  future  '  state 

of  rewards  and  pumshments  (a)  (see  Moral  Phtlo' 

sfflD^  and  Reliojon)  :  and  if  we  estimate  the  dnratton 

of  the  rewards  by  the  benevt^ence  of  Him  by  whom 

they  are  to  he  confenrad,  we  cannot  imi^ne  them  short. 

er  than  eternity.  , 

%-}6  Chap.  V.  Of  Necessity  and  Liberty. 

Freedom  of 

pS^lnac^    Ix  the  preceding  chapter  we  have  admtei  to  that 
cowrtable- 
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great  moral  proof  for  a  future  state,  and  the  immortality   of  Ne- 
of  the  sou),  ari&ing  from  the  relation  in  whkh  man,  asceiHty  and 

ft  being  accountable  for  his  conduct,  stands  to  a  God .  m*"*?-  ^ 
of  alniigiily  power,  inGoite  wisdom,  and  perfect  "  ' 
justice.  But  the  circumstance  of  accountableness  im- 
plies freedom  of  agency  ;  for  it  is  contrary  to  all  our 
notions  of  rigiit  and  wrong  (see  Moral  Pkilosophy\ 
that  a  man  should  be  either  rewarded  or  punished  for 
actions  which  be  waa  necessitated  or  compelled  to 
perform. 

Human  actions  are  of  three  kinds :  one,  where  weEvcty  aum 
act  by  instinct,  without  any  view  to  consequences }  one,  power 
where  we  act  by  will,  in  order  to  obtain  some  end} 
and  one,  where  we  act  against  will.  It  is  tbe  second  "  '  * 
kind  of  actions  only  which  cwfers  upon  the  agent 
merit  or  demerit.  With  respect  to-  the  first,  be  acts 
blindly  (see  Instiwct),  withoui  deliheration  or  choice  i 
and  the  external  act  follows  from  the  instinctive 
impulse,  so  less  nc<»sBarily  than  a  stone  hy  its  gra- 
vity falb  te  the  ground.  With  respect  to  (he  last, 
he  is  rather  an  instrumeot  than  an  agent  j  and  it  is  u«i- 
wrsally  allowed,  that  were  a  strong  man  to  put  a 
sword  into  the  band  of  wie  who  is  weaker^  and  then 
to  force  it  through  the  body  of  a  third  person^  he  who 
held  tlie  sword  would  be  as  guiltless  of  the  murder  as 
the  sword  itm^.  Te  be  entitled  to  rewards,  or  liable 
to  puoishment,  a  nut  nmst  act  voluntarily  >  or  in  ether 
wnids,  his  actions  must  proceed  firom  that  energy  of 
mind  which  is  termed  tJoUUoni  and,  we  believe,  it 
has  never  been  deiued,  that  all  nen  have  power  to  do 
whatsoeve0  they  wi//,  both  with  respect  to  the 
rations  of  their  nunds  and  the  motions  of  their  bo- 
dies, uscontrouled  'by  any  foreign  ptinci[dQ  or  cause. 

Every  man  (says  Priestley)  is  at  liberty  to  turn  his 
thoughts  to  whatever  aub^t  he  [dease^  to  consider 
the  reasons  for  er  against  any  scheme  or  preposition, 
and  to  reflect  upon  them  as  long  as  he  shall  think 
proper  >  as  well  as  to  walk,  wherever  he  ^enses,  and 
to  do  whatever  bjs  hands  and  other  limb*  are  citable 
of  doin^."  Without  aoch  liberty  as  this,  moznhty  is 
ioconceiTable.  ^  ^ 

But  thoogb  phikfiopheni  have  ia  geneia]  agreed  Bat  mSer- 
wth  nspect  to  the  power.  wUch  a  man.  hns  to  per-  ent  apinU 
fonn  such  actions,  as  be  willa>  they  have  -diffncd 
ly  m  oiunion  respecting  the  natue  of  his  Tflditiona.|^'^^^ 
That  these  are  the  result  of  motives,  has  seldom  if  ever  don  oT 
been,  qnestumed-;  but  whether,  that  result  be  neceasary  toUUui. 
so  as  that  the  agent  has  no,  self-determining  power  te 
decide  between  diffenent  motives,  has  been  warmly  dis- 
puted by  men  equally  candid,  impartial,  and  intelli- 
gent.   The  principal  writers,  on  the  side  of  necessity 
are,  Hi^tbcs,  Colling  Hone,  Leibnitz,  I^rd  Kames, 
Hartley,  Edwards,  Priestley,  and  periiaps  lioejte.  On 
the  other  side  ace  Clarice,  Kii^,  liaw,  Bcid,  Butler, 
Priee,  Biynat,  Wollaitonf  Hmtl^^  Bcatti<,.Md.  Gn- 


(4)  It  was  by  such  argumente  tliat  Socrates  irasoned  himself  into  tbe  belief  of  a  future  state  of  rewards  and 
punisbmeQt&.  Ue  was.  siagQlar«  as  we  have  already;  observed,  in  this  belief }  and  he  was  as  singular  in  confining 
himself  tq  the  study  of  morality.  "  Vihat  could  be  tbe  cause  of  this  belief,  but,  thb.  restraint,  of  which  his  belief 
was  a  natural  consequence  ?  For  bafving  confined  himself  to  morals,  he  had.  nothing  to  mislead  him  }  Whereas  the 
tnst  of  tbe  philosophers,  applying  themsdves  with  a  kind  of  fanaticism  to  pi^fMic*  and  mettg^yuu,  bad  drawn  a 
number  of  absnrdi  thou^  subtle,  conduslons,  which  directly  opposed  the  conscqnences  of  those  moral  arguments.** 

Wwburion  t  J^iv.  X^.  vol.  ii. 
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gory,  &c.  To  give  a  short  view  of  this  celebrated 
question,  is  all  that  our  limits  will  permit ;  and  as 
Tre  do  not  think  ourselves  competent  to  settle  the  dis- 
-pute,  it  were  perhaps  a  thing  desirable  to  give  tlie  op- 
■posite  reasoninirs  in  the  words  of  those  emioent  authors 
"tbemselves.  It  must,  however,  be  obvious  to  the 
reader,  that  the  style  and  manner  of  so  many  different 
writers  are  extremely  various,  and  that  to  introduce 
them  all  into  our  abstract,  would  make  the  whole  a 
mass  of  confusion.  We  shall,  therefore,  select  one  wri- 
ter to  plead  the  cause  of  neceitsity,  supplying  his  defects 
from  those  who,  though  inferior  to  him  on  the  whole, 
may  yet  have  argued  more  ably  on  some  particular 
points  which  the  question  involves ;  and  to  this  com- 
bined reasoning  we  shall  subjoin  such  answers  as  to  as 
appear  most  conclusive.  Hartley,  Hume,  and  Priest- 
lity,  are  perhaps  tlie  most  profound  reasoners  on  the 
side  of  necessity  \  but  there  is  so  much  more  perapi- 
cuity  in  the  ai'guments  of  Lord  Kamcs,  that  we  can- 
not help  prefcmiig  them,  as  being  on  the  whole  bet- 
ter calculated  to  give  the  ordinary  reader  a  fair  view  of 
the  subject. 

Into  actions  done  with  a  view  to  an  end  (says 
his  lordship*),  desire  and  will  enter:  desire  to  ac- 
complish the  end  goes  first ;  the  will  to  act,  in  order 
to  accomplish  the  end,  is  next  ^  and  the  external  act 
follows  of  coarse.  It  is  the  will  then,  that  governs 
every  external  act  done  as  a  mean  to  accomplish  an 
end }  and  it  is  desire  to  accomplish  the  end  that  pate 
the  will  in  motion }  desire,  in  this  view,  beiD|;  com- 
monly termed  the  motive  to  act.  But  what  is  it  that 
ruses  desire  ?  The  answer  is  ready  :  It  is  the  prospect 
of  attaining  some  agreeable  end,  or  of  evading  one 
that  is  disagreeable.  And  if  it  be  inquired,  what 
makes  an  object  agreeable  or  disagreeable  ?  the  answer 
is  equally  ready :  It  is  our  nature  that  makes  it  so. 
Certain  visible  objects  are  agreeable,  certain  sounds, 
and  certain  smells  :  other  objects  of  these  senses  are  dis- 
agreeable. But  there  we  must  stop;  for  we  are  far 
I'rotn  being  so  intimately  acquaintcd-with  our  own  na- 
ture as  to  assign  the  causes. 

With  respect  to  instinctive  actions,  no  person,  I 
pretnme,  thinks  tiat  there  is  any  freedom.  With  re- 
spect to  ToluntBTy  actions,  done  in-order  to  produce 
some  e%ct,  the-  necessity  is  the  same,  tfaonn^  less  appa- 
rent at  first  view.  The  external  action  is  determined 
li^  the  will :  the  will  is  determined  by  desire  ;  and  de- 
6u%  by  what  is  agreeable  or  disagreeable.  Here  is  -a 
chain  of  causes  and  eflects,  not  one  link  of  which  is  ar- 
bitrary, or  under  command  of  the  agent :  he  cannot 
will  but  according  to  his  desire  J  he  cannot  desire,  but 
.iccording  to  what  is  agreeable  or  disagreeable  in. the 
objects  perceived  :  nor  do  these-qualities  depend  on  his 
inclination  or  fancy  'y  he  has  no  power  to  make  a  beau- 
tiful woman  ugly*  oor  to  make,  a  rotten  carcase  smdl 
Kweetly. 

*'  Many  good  men,  apprehending  danger  to  mora- 
Kty  from  holding  our  -actions-  to  be  necessary,  endea- 
vour to  break  the  chain  of  caoses  and  effects  above 
mentioned ;  maintaining,  that  whatever  influence  de- 
sire or  motives  may  have,  it  is  Uie  a^nt  himself  who  is 
the  cause  of  every  action  ;  that  desire  may  advise,  bat 
cannot  command  ;  and,  therefore,  that  a  man  is  still 
free  to  actio  contradiction  to  desire  and  to  the  strongest 
nwtives. 


"  Hiat  a  being  may  exut  wluch  in  erery  cue  acts  or  Ke- 
blindly  and  arbitrarily,  wttlHmt  having  any  end  in  (.-cuity  m 
view,  I  can  mi^e  a  shift  to  conceive  :  but  it  is  diflS- .  J^'^"?- 
cult  for  me  even  to  imagine  a  thinking  and  rati<mal  ' 
being,  that  has  aflectious  and  passions,  tbat  has  a  de- 
sirable end  in  view,  that  can  easily  accomplish  this 
end  \  and  yet  ai^er  all  can  fly  off  or  iroiain  at  rest, 
without  any  cause,  reason,  or  motive,  to  sway  it.  If 
'  such  a  whimsical  being  can  possibly  exist,  I  am  certain 
that  man  is  not  that  being.    There  is  not,  perhaps,  a 
person  above  the  cwdition  of  a  changeling,  but  can  s^ 
why  he  did  so  and  so,  what  moved  him,  what  be  iu- 
tended.    Nor  is  a  single  fact  stated  to  make  us  be- 
lieve thiU  ever  a  man  acted  against  bis  own  will  or 
desire,  who  was  not  compelled  by  external  force.  - 
On  the  contrary,  constant  and  imiversal  experience 
proves^  that  btinun  actioas  are  govemod  by  certain 
inflexible  laws ;  aad  that  a  nao  cannot  exert  his  self- 
motive  power  but  in  pursnance  of  some  desire  or  mo- 
tive. 

Had  a  motive  ahvays  the  same  influence,  actions 
proceeding  from  it  would  appear  no  less  necessary 
than  the  actions  of  matter.  Tbe  various  degrees  of 
influence  tiuU  motives  have  on  different  men  at  the 
same  time,  and  on  the  same  man  at  different  times, 
occasion  a  doubt,  by  suggesting  ■  a  n<rtiott  of  chance. 
Some  motives,  however,  have  such  inflnrace  as  to 
leave  no  doubt :  a  timid  female  has  a  physical  power 
to  throw  herself  into  tbe  mouth  of  a  lion  roaring  for 
food  \  bat  she  is  withheld  by  terror  no  less  eSwnal- 
ly  than  by  cords  :  if  die  sboald  rash.upon  a  lion,  woold 
not  ever^  one  conclude  that  she  was  frantic  ?  A  man, 
though  in  a  deep  sleep,  retains  a  physical  power  to 
act,  bat  be  cannot  exert  it.  A  man,  'though  despe- 
rately in  love,  retains  a  physical  power  to  refuse  the 
hand  of  his  mistress  j  but  he  cannot  exert  that  power 
in  contradiction  to  his  own  ardent  desire,  m<He  than  if 
he  were  fast  asleep.  Now,  if  a  strong  motive  have  A 
necessary  influence,  there  is  no  reason  for  doubting, 
but  that  a  weak  motive  most  ako  have  its  influence, 
the  same  in  kind,  though  -not  in  •4egiee.  Some  ac- 
tions indeed  are  strangely  irregular ;  but  let  the  wild- 
est actions  be  scrutinized,  there  will  always  be  dis- 
covered some  motive  or  desire,  which,  however,  whim- 
sical or  capricienSf  was  isrbat  influenced  the  penon  to 
act.  Of  two  contending  ■motives,  is  it  not  natural  to 
expect  tbat  the  stronger  will  prevail,  however ,  little 
its  excess  may.  be  ?  If  there  be  any  doobt,  it  must 
arise  fron\  a  supposition,  that  a  weak  motive  may  be 
resisted  arbitrarily,  .Where  then  are  we  .to  fix  tbe 
boundary  between  a  weak  and  a  strong  motive  ?  If  a 
weak  motive  can  be  resisted,  why  not  one  a  little 
stronger,  and  why  net  tl>e  strotig^?  Between  two 
motives  opposing  each  other,  however  nearly  balan- 
ced, a  man  has  not  an  arbitrary  choice,  but  must  yield 
to  the  stronger.  Tbe  mind,  indeed,  fluctuates  fw 
some  time,  and  finds  itself  in  a  measure  loose :  at  last, 
•however,  it  is  determined  by  the  more  poweriul  mo- 
tive, as  a  babince  is  by  the  greater  wei^t  after  muiy 
vibrations. 

**  Such,  then,  are  the  laws  that  ^govern  our  volun- 
tary actions.  'A  man  is  absolutely  me  to  act  accord- 
ing to  his  own  wilt ;  eneater  ftredom  than  which  is 
not  conceivable.  At  una  same  time,  as  man  is  made 
acconntable  for  his  conduct  to  his  Maker,  to  fcb  fel- 
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or  Ne-  l^v  creatuiw!,  and  to  himself,  he  ts  not  left  to  act  ar- 
cMMtyand  bltinrlly  )  for  at  that  rate  lie  would  be  altogether  un- 
.  litx'ty-  accouotable  :  his  wUI  is  ref^latcd  by  desire  j  and  dc- 
sire  liy  what  pleases  or  dUpleattcs  him.—Thu%  wiih 
regard  to  haman  conduct,  diere  is  a  chain  of  laws 
Mtablisbed  fay  nature ;  no  one  link  of  which  is  left 
arbitrarr.  By  that  irise  system,  m»n  is  made  ac- 
countable by  it  be  is  made  a  fit  subject  for  divine 
and  human  gOTemment :  by  it  persons  of  sugaclty 
foresee  tbe  conduct  of  others  j  and  by  it  the  prescience 
of  the  Deity  trith  respect  to  human  actions  is  clearly 
established." 

Of  the  doctrine  of  necessity,  a  more  perspicuous 
or  plausible  view  than  this  is  not  to  be  found  in  any 
work,  with  which  we  are  acquainted.  It  is  indeed 
defective,  perhaps,  as  his  lordship  only  hints  at  tbe 
nature  of  that  relation  which  subsists  between  motive 
and  action ;  hut  from  his  f»>mparing  the  fluctuations 
«f  the  mind  between  two  contending  motives,  to  tbe 
vibrations  of  a  balance  with  dificrcnt  weights  in  the 
opposite  scales,  there  is  no  room  to  doubt  but  that 
be  agreed  exactly  in  opinion  with  Mr  Hume  and  Dr 
Priestley.  Now,  both  these  writers  hold,  that  the 
relation  of  motives  to  volition  and  action,  is  the  veiT 
same  with  that  which  subsists  between  cause  and  ef- 
fect in  physics,  as  far  as  they  are  both  known  to  us. 

Mr  Uiuae  "  ^*      universally  allowed  (says  Mr  Hume  •),  that 
'  matter,  in  all  its  operations,  is  actuated  by  a  necessary 

•  in^imy  force  j  and  that  every  natural  effect  is  so  precisely  de- 

concermnf;  termined  by  the  energy  of  its  cause,  that  no  other 
effect,  in  such  particular  circumstances,  could  p<KisibIy 

iaj,  sect  8.  resulted  mm  it.  The  degree  and  direction  of 
every  motion  is,  by  the  laws  of  nature,  prescribed 
with  such  exactness,  that  a  living  creature  may  as  soon 
arise  from  the  shock  of  two  bodies,  as  motion  in  any 
other  degTM  or  direction  than  vhat  is  actually  pro- 
duced b^  it.  Would  we,  therefore,  form  a  just  and 
|irecise  idea  of  necessity^  we  must  consider  whence  that 
idea  arises,  wlien  we  appt^  It  to  the  operation  ot  bo- 
dies. But  our  idea  of  this  kind  of  necessity  and  cau- 
sation arises  entirely  from  the  uniformity  observable 
in  the  operations  of  nature,  where  similar  objects  are 
constantly  conjoined  together,  and  the  mind  is  deter- 
mined by  custom  to  infer  the  one  from  the  appear- 
ance of  the  other.  These  two  circumstances  form 
the  whole  of  that  necessity  which  we  ascribe  to  mat- 
ter. Beyond  the  constant  conjtinciian  of  similar  objects, 
and  the  consequent  it^erence  from  one  to  the  other,  we 
have  no  notion  of  any  necessity  or  connexion.**  He  then 
gives  a  pretty  long  detail  to  prove  a  great  uniformity 
among  the  actions  of  men  in  idi  nation  and  ages  -,  and 
concludes  that  part  of  his  ailment  with  affirming, 
**  not  only  that  the  conjunction  between  motives  and 
voluntary  actions  is  as  regular  and  uniform  as  that 
between  the  cause  and  effect  in  any  part  of  nature ; 
hut  alao,  that  this  regular  conjunction  has  been  uni- 
versally acknowledged  among  manlcind,  and  has  never 
been  the  subject  of  dispute  either  in  ]Ailosophy  or 
common  life."  He  afterwards  observes,  "  TTiat  men 
begin  at  the  wrong  end  of  this  question  concerning 
liber^  and  necessity,  when  they  enter  upon  it  by  ex- 
amining the  faculties  of  tbe  soul,  the  influence  of  the 
understanding,  and  the  operations  of  the  will.  Let 
ibcm  first  discuss  a  more  simple  qoestion,  namely,  the 
operations  of  body,  and  of  bmte  nnintelltgent  matter, 
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and  try  whether  they  can  there  form  any  idea  of  cau-  OfXc- 
sation  and  necessity,  except  that  of  a  constant  con- ccssityuud 
junction  of  objects,  and  subsequent  inference  of  the  liberty.  ^ 
mind  from  one  to  another.  If  these  circumstances  • 
form  in  reality  the  whole  of -that  neceuily  which  we 
conceive  in  matter,  and  if  these  circunutMiceB  be  also 
universally  acknowledged  to  take  place  in  the  open^ 
tions  of  the  mind,  the  dispute  is  at  an  end  j  at  least 
must  be  owned  to  be  thenceforth  merely  verbal.  When 
we  consider  how  aptly  natural  and  moral  evidence  link 
together,  and  form  only  one  chain  of  argument,  we 
shall  make  no  scruple  to  allow  that  they  arc  of  the 
same  nature,  and  derived  from  the  same  principles. — 
Between  a  connected  chain  of  natural  causes  and  vo- 
tnntary  actions,  tbe  mind  feels  no  difference  in  pas- 
sing from  one  link  to  another  nor  h  less  certain  of 
a  future  event  which  depends  upon  motives  and  voli- 
tions, than  if  it  were  connected  with  the  objects  pre- 
sent to  the  memory  and  senses  by  a  train  of  causes, 
cemented  together  hywhat  we  are  pleased  to  call  a 
physical  necessity.  The  same  t^perienced  uniim  has 
the  same  efl*ect  on  the  mind,  whether  the  united  ob- 
jects be  motives,  volition  and  action,  or  figure  and  mo- 
tion. We  may  change  the  names  of  things,  but  their 
nature  and  their  operation  on  the  understanding  never 
change." 

Dr  Priestley,  in  words  a  little  different,  teaches  the  Dr  Priest- 

very  same  doctrine  which  was  taught  by  Mr  Hume  Icy. 

"In  every  determiuatioo  of  the  mind  (says  he*),  *?^^*^ 
or  in  cases  where  volition  and  choice  are  concerned,  ji^^^^ 
all  the  previous  circumstances  to  be  considered  are  theco/  jiecn. 
state  of  mind  (including  every  thing  belottgwg  to  the  will  nty  iUia. 
ttselfjt  and  the  views  of  t^ngs  presented  to  it ;  the  lat-  ('«t<^ 
ter  or  which  is  generally  called  the  metixje^  though  un- 
der this  term  some  writers  comprehend  them  both. 
To  distii^isb  the  manner  in  which  events  depending 
upon  WW  and  choice  are  produced,  from  those  in  which 
no  volition  is  concerned,  the  former  are  said  to  be  pro-' 
Auced  voluntarily y  and  the  latter  mechanically.  But  the 
same  general  maxims  apply  to  them  both.    W^e  may 
not  he  able  to  determine  h  priori  how  a  man  will  act  in 
any  particular  case  ;  but  it  is  because  wt  are  not  par- 
ticularly acquainted  with  his  disposition  of  mindy  precise 
situation^  and  views  oj^  things.   But  neither  can  we  tell 
in  which  way  the  wind  will  blow  to-morrow,  tbon^ 
the  air  is  certainly  subject  to  no  other  tban  neceaaiy 
laws  of  motion. 

"  It  is  uniraisally  acknowledged,  that  there  can 
be  no  effect  without  an  adequate  cause.    This  is 
even  the  foundation  on  which  the  only  proper  argn-' 
ment  for  the  being  of  a  God  rests.   And  the  neces- 
sarian asserts,  that  if^  in  any  g^ven  state  of  mind,  with 
respect  both  to  disposition  and  m>ttvesy  two  different 
determinations  or  volitions  be  possible,  it  cau  be  so' 
on  no  other  principle,  than  that  one  of  them  shall 
come  under  the  description  of  an  effect  without  a  cause;  . 
just  as  the  beam  of  a  balance  might  incline  eitber" 
way,  though  I<Hided  with  equal  wei^ts.    It  is  ac-' 
knowledgad,  that  the  mechanism  of  the  balance  is  of 
one  kind,  and  that  of  the  mind  of  another  \  and, 
therefore.  It  may  be  convenient  to  denominate  them 
by  different  words ;  as,  for  instance,  that  of  tbe  ba- 
lance may  be  termed  a  physical^  and  that  of  die  mind 
a  moral  mechanism.    But  still,  if  there  be  a  re^  nw 
choMim  in  both  cases,  so  that  thsrv  can  he  <nily  one 

result- 
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Of  Kc  KsuU  from  the  same  jHKTioiu  circonutances,  there  will 
'^T^rt'    ^  ^       necftsityy  enforcing  an  absolute  certainty  in 
■    '  ^  ^'  -  the  event.    For  it  must  be  uoderetood,  that  a))  that  is 
ever  meant  hy  necessity,  in  a  cause^  is  that  which  pro* 
duces  certainty  in  the  ejHi-ct,^^ 

Such  is  the  nature  of  human  volitions,  according  to 
every  necessarian  of  eminence  who  has  written  ou  the 
subject  since  the  days  of  Hobbes :  and  if  this  theory  be 
just,  if  theK  be  a  constant  and  inseparable  conjunction 
of  motives  and  actions  similar  to  that  of  cause  and  effect 
in  phjwics,  it  is  obvious,  that  in  volitioD  the  mind  is  aa 
283  inert  as  body  is  in  motion. 
View  oT^  Hiis  conafiquence  is  indeed  avowed  and  iosisted  npoi 
h«»n  U-  Home,  Priestley,  and  theiz  adberento ;  whilst  the  ad- 
'  Tocates  for  human  liberty,  on  the  other  band,  contend 
for  an  absolute  exemption  of  the  will  from  all  iotemal 
mccssityj  arising  from  its  own  frame  and  constitutioUf 
the  impulse  of  superior  l-einga,  or  the  operations  of 
objects,  reasons,  or  motives,  &c.  Bj^  this  they  do  not 
ineao,  that  between  motives  and  volitions  there  is  00 
relations  whatever,  or  that  a  man  can  ever  choose  evil 
as  evil,  ct  refuse  good  as  good.  Such  an  assertion 
would  be  contrary  to  consciousness  and  universal  expe- 
rience. But  whaf  they  endeavour  to  prove  is,  that 
the  conjunction  of  motive  and  volition  is  not  insepa- 
rable, like  that  of  cause  and  effect  in  physics  j  that  a 
man  may  in  most  cases  dioose  according  to  any  one  of 
two  or  more  motives  presented  to  his  view  j  that  by 
choosias  any  things  he  may  make  it  in  some  measure 
'  agreeable  by  his  own  act,  or,  to  speak  more  properly, 
may  bend  his  desire  to  it;  that  in  voUtion,  the  mind 
ii  not  cnert }  and  that,  therefore,  we  are  under  no  ne- 
cessity to  act  in  a  particular  manner  in  any  given  case 
irhatever. 

That  the  conjunction  of  motive  and  action  is  not 
constant  like  that  of  cause  and  effect  in  physics,  and 
that  by  consequence  the  mind  in  forming  volitions  is 
not  inert,  has  been  ev  inced  by  Dr  Gregory  with  the 
force  and  precision  of  mathematical  demonstration.— 
Former  writers  on  the  aide  of  Hbeity  had  often  ob- 
served, that  upon  the  auppoaitum  of  the  inertm  of 
mind,  a  man,  with  equal  and  opposite  motives  pre- 
sented at  oQce  to  his  view,  would,  during  their  conti- 
nuance, remain  perfectly  st  rest,  like  a  balance  equally 
loaded  in  both  scales,  llie  observation  is  admitted  to 
1m:  just  by  all  the  advocates  for  necessity )  but  they 
contrive  to  evade  its  conscqueaoes,  by  denying  that  in 
any  given  case  a  man  can  be  at  once  assailed  by  two 
equal  and  opposite  motivt-s.  Thus,  when  it  is  said 
that  a  porter,  standing  with  his  face  due  north,  must 
remmn  in  that  position  at  perfect  rest,  as  long  as  equal 
motives  shall  at  once  be  ofl'cred  to  him  for  travelling 
cast^rard  and  westward,  the  necessarians  admit  the 
force  of  the  armament;  but  whon  it  is  added  that  a 
guinea,  offered  lor  every  mile  that  he  should  travel  in 
each  of  these  opposite  directions  ought  therefore  to 
fix  hiin  at  rest  till  one  of  the  oHern  be  withdrawn,  they 
deny  that  the  desire  of  gainio;^  the  guineas  is  the 
whole  of  the  moth-es  which  operate  upon  his  nnnd.  He 
may  have,  say  they,  some  stcrct  reason  which  we  can>- 
not  discern  for  preferring  the  one  direction  to  the 
other}  and  that  reason,  added  to  the  guinea,  will  make 
him  go  eastw*ard  or  westward,  jiist  as  an  ounce  thrown 
into  either  scale  of  a  balance  poisi'd  l:v  equal  wci^ts 
will  make  that  scale  preponderate,  lliou^h  we  think 
J 


H  Y  S  I  C  9.  Paftm 

that  this  solutim  of  the  difficulty  can  sutiafy  no  man    of  N'e- 
who  is  not  already  biassed  to  the  necessarian  system  ;  ce^tity  sai 
and  idiough,  even  were  it  to  be  admitted,  it  seems  to .  ^'erty- 
militate  against  the  constant  conjunction  of  motives  and  ' 
actions,  unless  it  can  be  proved  that  the  porter  most 
travel  the  road  which  he  has  been  necessitated  to 
clieose  with  reluctance  and  a  heavy  heart ;  yet  as  it 
may  admit  of  en^ess  quibbling  upon  ambiguous  words, 
the  philosophical  world  is  much  indebted  to  Dr  Gre- 
gory f  for  an  argument  which,  in  oar  o^nion  can  f  £«cy  as 
neiuer  be  overturned  nor  evaded,  and  irtiicfa  demon- 
strates  that  the  con  junction  of  motive  and  action  cannot  ^^^^ 
be  cwutaot  and  inseparable,  like  that  of  cause  and  ef-  tiuc  ami 
feet  In  physics.  Action. 

His  reasoning  is  to  this  purpose  :  Suppose  a  porter 
to  be  offered  a  guinea  for  every  mile  that  he  s^^^l^  ^J^JJ"" 
travel  directly  eastward.  If  there  be  no  physical  cause  cob. 
or  moral  motive  to  keep  him  at  rest,  or  to  induce  him  jimetiai 
to  move  in  another  direction,  there  cannot  be  a  doubt,  iBotifc  ud 
upon  either  hypothesis,  but  he  will  gladly  embrace  the  ^^^j^^ 
proposal,  and  travel  in  the  direction  pointed  out  to 
him,  tiU  he  shall  have  gained  as  much  monej  as  to  sa^ 
tisfyhls  most  avaricious  desires.  The  same  thing  would 
'  have  happened,  if  a  guinea  had  been  offisred  for  every 
mile  that  he  should  travel  due  south.  In  these  two 
cases  tdteu  sejparately,  the  relaticm  between  the  man's 
motions  and  bis  actions  would  be  strikingly  analogona 
(0  that  between  a  single  impulse  and  motion  in  physics. 
Let  us  now  suppose  the  tw<r  offers  to  he  made  at  the 
same  instant,  and  the  man  to  be  assured  that  if  he  tra- 
vel eastward  he  can  have  no  part  of  the  reward  pro- 
mised for  his  travelling  to  the  south,  and  that  u  he 
travel  southward  he  can  have  no  part  of  the  reward 
promised  for  bis  travelling  to  the  east.  What  is  he  to 
do  in  this  case  P  If  his  mind  be  inert  in  volition,  and 
k'  the  two  motives  operate  u^n  him  with  the  same 
necessity  that  causes  operate  in  pbysiirs,  it  is  obvions 
that  the  man  could  travel  neither  towards  the  east  nor 
towards  the  south,  but  in  a  diagonal  direction  from 
north-west  to  south-east ;  and  this  he  most  do  viffi/tg- 
Aft  althongh  perfectly  satlsBed  that  he  could  gain  no- 
thing by  hu  journey.  As  this  Inference  is  contrary 
to  net  and  wiiversal  experience,  the  doctor  rery 
justly  concludes  that  the  premises,  from  which  it  is  de- 
duced by  mathematical  reasoning,  must  be  false  and 
absurd  j  or,  in  other  words,  that  the  relation  between 
motive  and  action  cannot  be  that  of  constant  conjunc- 
tion, like  the  relation  between  cause  aod  effect  in  phy- 
sics. 

He  uses  many  arguments  of  the  same  kind,  and 
equally  convincing,  to  prove  the  absurdity  of  suppos- 
ing the  inertness  of  mind,  and  only  an  occasional  con- 
junction of  motivns  and  actions  ^  but  we  forbear  to 
quote  them,  both  because  we  wiiih  his  bosk  to  be  readf 
and  because  we  think  the  single  argument  whi<A  we 
have  borrowed  from  him  suiGctent  to  demolish  the 
theory  of  Priestley  aud  liunie,  winch  rests  wholly  up- 
OB  the  hypothesis  of  tlic  constant  conjunction  of  mo- 
tive and  action. 

But  is  it  then  not  really  true,  that  the  external  ac- 
tion is  determined  by  the  will,  the  will  by  desire,  and 
desire  by  what  19  agreeable  or  duagreeahle  ?  Hiat  the 
external  action  is  universally  determined  by  the  will,  it* 
certainly  true}  but  that  tho  will  Li  necessitated  and  uni- 
versally determined  by  the  desire  Is  as  cirtainly  false,  if 
^  ^  I'uti^r's 
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Of  N»>  Fotip^ar*!!  wife  ww  huidaOtiM,  and  made  ber  ptopouls 
ecsntf  and  to  Jo5e|di  with  any  decree  of  female  address )  and  if 
.  ^^^J' .  his  constitution  was  like  that  of  other  young  men ) 
'       there  cannot  be  a  doubt  but  that  be  felt  a  dejire  to  do 
what  she  requested  of  him :  yet  We  know  that  he  vnUtd 
to  do  otherwise,  and  in  direct  oj^osition  to  his  dea're 
fled  from  the  room.    Perhaps  it  may  be  said,  thut  bis 
volition  to  flee  was  the  effect  of  a  contrary  aOd  stronger 
tktirc  not  to  sin  against  God  ;  bat  tbia  is  confounding 
the  reader,  b^  calling  two  energies  of  mind,  between 
iriiidi  there  is  little  or  no  similarity,  by  the  same 
name.   He  perceived,  or  knew,  tbat  to  cnnply  with 
his  mistie8s*8  request  would  be  to  sin  Maimt  God  j  he 
knew  that  he  ought  not  to  ria  against  God,  and  there* 
£m  he  chose  or  determined  himself  not  to  do  it.  We 
can  easily  conceive  bow  the  prejeoce,  attitudes,  aod 
addreHs,  of  tbe  lady  might  be  agreeable  to  him,  and 
excite  desire.  There  may  very  possibly  be  more  than  one 
of  our  readers,  who,  during  the  course  of  their  lives,  have 
experienced  something  of  the  same  kind :  but  could  ab- 
stract truth  be  in  the  same  way  agreeable,  bo  as  to  excite 
in  his  mind  a  desire  of  virtue  siuBcient  to  annihilate  or 
banish  the  desire  of  the  woman  ?  As  well  may  it  be  said 
that  one  sensation  can  annihilate  uwdwr,  that  the 
beautiful  colours  of  tbe  rainbow  cu  remove  the  sensa- 
tion of  stench  from  the  mind  of  bim  who  is  plunged 
into  the  midst  of  a  dunghill,  or  that  tbe  smell  t^a  rose 
can  make  a  mva  insensible  to  the  ^in  of  a  stroke  in- 
^cted  by  a  bludgeon.    Sensitive  desire,  and  the  percep- 
tion of  duty,  are  things  so  totally  different,  tbat  to  con- 
sider tberaas  opeilting  against  each  other,  like  different 
Weights  in  the  opposite  scales  of  a  balance,  is  as  absurd 
as  to  suppose  tbat  sound  caa  operate  against  colour,  or 
colour  against  smell.    A  man  may  prefer  sound  to  co- 
lour, or  colour  to  smell,  and  act  accordingly ;  but  the 
deterniinattDu  must  be  wholly  bis  own,  unless  Uiese  two 
Sensations  be  tbetosclves  eitber  agents  or  physical  causes 
ot  tbe  some  Ictttdf  like  tbe  weights  in  tbe  opposite  scales 
,3^      of  tbe  balance. 
Men  do        The  advoci^  for  liberty  do  not  pretend,  that  in 
d'^iSr*''  nwtten  of  importance  a  man  ever  acts  without  some 
^^cKu  motive  or  reason  for  Us  eondnct   All  tbat  tbey  insist 
by  the      "P(""  .'S  that  between  two  or  more  motives  of  dilfer- 
stroagcft    ent  kinds  he  has  a  liberty  of  choioe,  and  that  he  does 
not  always  det^rmme  himself  by  that  which  be  knows 
to  be  the  greatest     ^Vithottt  such  freedom,  tbey 
think  men  might  be  often  brought  into  situatioas 
where  thev  could  not  act  at  all,  and  where  inaction 
would  at  the  same  time  be  in  the  highest  degree  ab- 
siird.   Thus,  were  two  bags  of  gold  containing  each 
a  tbousand  or  ten  thousand  guineas,  to  be  placed  on 
the  same  table,  before  a  man  whose  fomily  is  perishiog 
for  want,  and  were  the  nun  to  be  told  that  he  might 
take  either  of  tbew,  bat  not  both,  is  it  cooceiTcule 
that  he  would  be  hdd  in  perpetoal  enapense  between 
the  two?    No ;  be  would  instantly  and  with  alacrity 
take  up  one  of  them,  without  feeling  tbe  least  regret 
for  the  want  of  tbe  other,    tliis  action  would,  indeed, 
lie  the  censequeace  of  a  very  powerful  motive,  the 
desire  to  obuia  honestlv  that  wealth  of  which  be  ami 
his  familjr  stood  so  much  in  need.    Tbat  motive,  bow- 
ever,  beiBg  genetttl,  would  draw  him  equally  to  both 
bags  ;  and  it  remains  with  the  necessarians  to  say  by 
what  else  than  a  eel  determining  power  he  could  take 
either  the  one  or  tbe  other,    mien  k  is  affiimed.  that 
Vol.  XUL  Part  U. 
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such  setf-detennination  would  be  an  effect  without  a  of  Xe- 
cause,  the  advocates  for  liberty  cannot  help  thinking  ecuity  and 
tbat  their  antagonists  are  guilty  of  advancuij[  as  an  ar- .  m*rty.  ^ 
gument  a  petitio  principiii  for  the  affirmation  is  true,  ' 
only  if  tbe  mind  iu  volition  be  inert,  and  tbe  inertia  of 
the  mind  is  the  sole  question  at  issue.    If  the  mind  be 
not  inert,  it  is  plain,  that  iu  consequence  of  a  nian*s 
self-determination,  no  effect  would  be  produced  without 
a  snfficient  cause.    At  any  rate,  motives  cannot  be 
causes.    In  the  proper  sense  of  the  wwd,  a  cause  is 
that  which  pniduces  an  cffMt;  hut  the  production 
of  an  effeot  zequires  active  power }  and  power  being 
a  quality,  must  be  the  quality  of  some  being  by  whom 
it  may  be  exertedt    Power  may  be  donuant,  and 
therefwe  power  without  will  produces  no  eficct. 
Are  motives,  then,  real  beings  endowed  with  power 
and  will  ?    No ;  tbey  are  only  views  of  things  or 
mental  conceptions,  which  in  the  strictest  sense  of  the 
word  are  passive  ;  and  between  two  motives  the  mind 
determioes  itself,  without  receiving  an  impulse  fronl 
eitber. 

Nor  is  it  only  between  motives  of  equal  force  that 
men  have  the  power  of  determining  thems^res.  Who- 
ever believes  in  a  future  state  of  rewards  and  punish- 
ments, and  jret  acts  in  a  manner  which  he  knows  to 
be  offensive  to  Him  who  is  to  be  the  future  and  final 
ju4||e,  nnqoestionably  prefers  to  the  strongest  of  all 
motives,  another  wbic&  efen  to  himself  appean  to 
have  compuatively  but  very  little  stren^h.  Whether 
there  be  men  who  occasionally  act  in  this  manner,  is  a 
question  which  can  be  decided  only  by  an  appeal  to- 
every  one^s  conscioiutness.  That  there  are,  we  cau  have 
no  doubt )  fur  we  never  met  with  a  single  individual, 
not  biassed  By  system,  who  was  not  ready  to  acknow- 
ledge, tbat  during  tbe  course  of  his  life  be  bad  done 
many  things,  which  at  tbe  time  of  action  be  clearly 
perceived  to  be  contrary  to  his  true  interest.  Without 
a  self-determining  power  in  the  mind,  this  could  never 
be  the  case.    Did  motives  operate  with  the  necessity 
of  physical  causes,  it  is  obvums  that  in  every  possible 
situation  the  strongest  most  constantly  prevail  \  and  tbat 
be  who  in  certain  circumstances  had  in  time  past  done 
any  particular  thing,  would  on  aretum  of  the  same  cir< 
cumstaoces  do  the  very  same  thing  in  every  time  future. 
13r  Priestlev,  indeed,  witdies  to  persuade  his  readers 
that  this  is  actually  the  case.      In  every  determination 
of  the  mind  (says  he),  or  in  cases  wboe  volition  and 
choice  are  concerned,  all  the  previous  circumstances 
to  be  considered  are  the  state  ^  ntind  (including)  every 
thing  iehi^^^  to  the  wiU  itseff^^  and  the  various  viewa 
of  things  presented  to  it  i**  and  be  affirms,  that  *'  when- 
ever tM  tame  precise  circumstances  occur  twice,  the 
tcry  siune  detenninatioa  or  dwuce  will  certainly  be 
nade  the  second  tilic  that  was  made  the  first."  This 
is  an  assertion  of  idiich  no  man  can  cotOrovert  the 
tmtb;  for  it  is  an  identical  proposition.    If  in  tbe 
circnmstances  previous  to  tbe  determination  of  the 
mind,  evety  thing  belonging  to  tbe  will  itself  must  be 
included,  it  is  self-evident  that  he  who  in  any  given 
circumstances  has  acted  a  particular  pai-t,  will  on  a  re- 
turn of  these  circumstances  act  the  same  part  a  !>ccond 
time  ;  for  this  is  only  saying,  tha(  he  who  on  two  dif- 
ferent occasions  shall  exert  v<dition8  of  tbe  same  ten- 
dencY*  will  not  on  these  occasions  exert  volitions  of 
whitti  the  tODckneiei  are  different.   Bnt  the  question 
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or  Kc'    to     decided  is,  Whctlier  a  man,  in  the  same  general 
rewity  and  state  of  mind,  possessed  of  the  same  degree  of  oealth. 
Liberty.  ^       conscions  of  the  same  appetites,  must,  in  external 
'       circumstances  perfectly  alike,  necesaarily  exert  at  all 
times  the  same  volitions.     That  the  human  mind  is 
under  no  such  necessity,  we  thmk  every  man^s  consci- 
ousness  and  experience  may  abandantly  satisfy  him } 
for  there  are,  perhaps,  but  very  few  who  have  not  at 
one  time  resisted  temptations,  to  which  at  another *they 
have  chosen  to  yield. 
Iftbey  did,     '^^^^  there  is  a  relation  between  motives  and  actions, 
folly  a>  well  must  be  confessed  }  out  that  relation  is  neither  neceasi- 
wt  incht     iy^  noT  constant  conjunction*    If  it  were,  all  actions 
^  wouid^  would  be  perfectly  rational ;  and  folly,  as  well  as  merit 
be  banuhed       demerit,  would  be  banished  from  the  conduct  of 
from  the     niea.    What  id  the  particular  nature  of  that  relation 
wvrld.       which  subsists  between  the  voluntary  actions  of  men, 
and  the  motives  from  which  tbey  proceed,  can  be 
known  to  every  Individual  only  by  an  attentive  and 
unbiassed  reflection  on  the  operations  of  his  own  mind. 
Without  this  reflection,  no  man  can  be  made  to  un- 
derstand it  by  the  reasonings  of  phIloso|^ers,  aud  with 
it  no  man  can  need  the  aid  of  those  reaswiiags.  That 
a  setf-determining  power,  such  as  that  for  which  we 
"    plead,  contributes  to  the  sum  of  human  happinass,  has 
been  shown  by  Archbishop  King  and  his  infrenioos 
translator }  who  have  prowd,  with  the  fiurce  of  demon- 
stration, that  the  mind  can  take  {deasnie  in  the  object 
of  its  choice,  though  that  object  be  in  itself  neither 
agreeable  nor  disaffreeahle  to  our  natural  appetites  \ 
and  that  if  it  could  not,  it  would  be  >n  vain  In  such 
a  world  as  ours  to  hope  for  any  pcvtion  of  felicity. 
Into  that  detail  our  limits  will  not  permit  us  to 
enter :  but  to  the  reader  who  wishes  for  further  infor- 
niattan,  we  beg  leave  to  recommend  the  last  edition 
of  King^s  Origin  of  Evil,  by  Dr  Law  late  bishop  of 
Carlisle  j  without,  however,  vouching  for  ihe  trudi 
of  all  the  opinioDs  advanced  by  either  of  those  Inmed 
writers. 

Before  we  conclude  this  chapter,  it  may  be  proper 
to  observe,  that  it  is  only  in  volition  that  we  are  con- 
scious of  any  original  active  power  in  ourselves,  and 
that  without  such  consetonsness  we  eooM  never  have 
acquired  the  notion  of  active  power.    In  onr  desires 
and  appetites,  we  neither  are  active  nor  suppose  our- 
selves active.    Lord  Karnes,  aud  most  necessarians, 
confound  desire  with  volition but  that  they  are  per- 
fectly distinct  is  plain  from  this  cireumstance,  that  ire 
daily  desat  many  things  which  we  know  to  be  wholly 
VRntT*     otit  of  our  own  power  *,  whereas  no  man  ever  vtHted 
£uat/<o»  what  he  did  not  believe  to  be  nt  his  own  power.  We 
'^^i^^'"/      desijr  or  wish  that  our  children  may  be  virtuous, 
wise,  and  happy }  and  though  we  are  conseions  that 
it  is  not  in  our  power  to  make  them  so*  we  cmiwt 
banish  the  desire  from  our  breasts.    Bnt  madmen  only 
have  ever  vnUed  virtue,  wisdom,  and  happiness,  to 
any  person  ;  and  if  there  was  ever    man  so  extrava- 
gantly mad  as  ^o  exert  such  a  volition  as  this,  he  has 
at  the  time  fancied  himself  a  divinity,  and  therefore 
believed  that  the  obje^ft  of  bis  volition  depended  upon 
himself.    When  the  astmnomer,  whose  charBk;ter  is  so 
admirably  drawn  By  our  great  master  of  moral  wis- 
iRoMeiat  domf,  fancied  himself  the  regnlator  of  the  weather 
i*|'**pf  ^  and  the  diatribntor  of  the  seasmis,  he  might  iPt7/ either 
,  ,.00  or  JirncAAitfu  he  thought  proper,  Iwcaiisc  he  COB- 
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sidered  the  object  of  his  vdiUon  as  dependuig  upon  a  of  the  Bc- 
power  imparted  to  him  from  heaven }  biit  though  heiagutdAt- 
might  desire  he  could  not  wiU,  the  rising  or  the  falling 
of  winds,  for  these  he  confessed  were  not  subjected  to , 
his  authority.    In  a  word^  without  freedom  in  volition 
power  is  inconceivable  j  and  therefore  it  is  as  certain 
that  we  are  free  agents,  as  that  we  have  any  notion  of 
active  powers. 


Chap.  VI.  Of  the  Being  and  Attubutes 
of  God.' 

It  has  been  already-observed,  that  as  of  bodies 
there  are  varioos  kinds,  endowed  with  various  proper- 
ties }  80  the  probability  is,  that  of  minds  endowed 
with  diffeient  powers,  or  different  degrees  of  power, 
the  variety  may  be  as  great,  or  perhaps  greater.  The 
existence  and  powers  of  our  own  minds  are  made  known 
to  lis  by  consciousness  and  reflection ;  and  from  our  de- 
pendent state,  and  the  mutability  of  the  objects  around 
us,  we  are  necessarily  led  to  infer  Uie  existence  of  another 
mind,  which  is  independent,  unchangeable,  eternal, 
and  the  cause  of  all  things  which  have  a  banning  of 
existence.  Between  that  mind  and  our  own,  we  can 
hardly  avwd  believing  dut  there  are  many  orders  of 
**  thrones,  dominaUons,  princedoms,  virtues,  powers  }** 
bnt  as  we  have  no  intuitive  knowledge  of  snch  inters 
mediate  beings,  and  cannot  frvm  any  thing  which  we 
perceive  discern  the  nnvMify  of  their  existence,  tbey  are 
not  prepeHy  the  object  of  science.  The  existence  bow-  i5tf 
ever,  aud  many  of  the  attributes,  of  One  First  Canse,Tke«iut- 
are  capable  of  the  strictest  demonstration  j  "  for  the  in- 
visible  things  of  bim  from  the  creation  of  the  world  ■>iVpaUe*er^ 
dearly  seen,  being  understood  by  the  things 'which  areSwnrtni 
made."  tioa. 

Of  this  great  troth,  the  most  importuit  by  &r  which 
can  occupy  the  mind  of  man,  many  demoostratiDns  have 
been  given  both  by  divines  and  by  philosi^ers.  We 
shall  lay  before  onr  readers  snch  a  one  as  to  ns  uppears 
perfectly  eondosive,  being  feimded  on  the  intvitive 
knowledge  which  we  have  of  onr  vfwn  existence,  and 
therefore  independent  of  all  theories  about  the  nature 
and  reality  of  the  material  world. 

Every  man,  whether  he  adopt  the  common  thewy 
or  that  of  Berkeley  respecting  matter,  is  conscious 
that  he  hinvsey  exists,  and  must  therefore  grant  that 
something  now  exists.    Bot,  if  any  thing  exists  mrw 
then  must  something  have  always  existed  j  otherwise  onjnf^ 
that  thing  which  now  exists,  most  cither  have  hecnfML 
created  by  nothings  i.  e.  have  been  caused     no  eattae^  3S7 
or  else  it  must  have  created  ttseiff  acting  before  it  ^''-^LtlZ 
isted.   Both  these  seppasltions  are  so  palpably  *b6ord,^^'i|cjaj 
that  no  atheist  has  avowed  them,  either  among  tbebMczirtcA 
sneients  or  the  modems.   We  must  tberefa«  uaut,ft;^ctn^ 
either  that  there  is  some  one  mdepemknt  being,  which  "'^i 
now  exists,  and  always  baa  existed  j  or  that  the  things 
which  we  know  to  exist  at  present  (every  man's  self 
for  instance),  were  produced  by  something  which  bad 
its  existence  from  something  ebe^  which  also  depended 
apOQ  some  other  cause,  and  so  cm  in  an  infinite  series  tf 
ctmsed  or  successive  ieiags^    But  this  last  sappositioo, 
thongh  it  has  been  often  made,  is  as  grossly  absurd  as 
either  of  the  two  former.    For  of  this  inBnite  series, 
either  lonwese  part  has  not  heen  soccessiTC  to  any  odici^ 


Digitized  by 


Google 


lap.  VI.  M  E  T  A  P 

he  Be-  or  else  all  wtfml  pwrto  of.it  have  been  sncceiaiTc. 
uulAt-If  eonie  mm  part  of  it  was  not  sitcee$nve,  then  it  had 
^  <^  a  ^rst  part  i  which  destroys  the  sufnosition  of  its  infi- 
nity  (r).  If  otf  the  several  parts  of  it  have  been  suc- 
cessive, then  have  tbey  all  once  been  future  ;  but  if  they 
have  xUl  been  future,  a  time  may  be  conceived  when 
none  of  tbem  bad  existence  :  and  if  so,  then  it  follows, 
either  that  all  tlie  parts,  and  consequently  the  whole  of 
this  infinite  series,  must  have  arisen  from  mtMng^  which 
is  absurd ;  or  else  that  there  must  be  something  in  the 
whole  besides  what  is  contained  in  atf  <^  parts,  which 
is  also  absurd. 

As  the  posaibility  or  impossibility  of  an  infinite  se- 
ries of  dependent  beings  is  the  main  question  at  issue 
between  the  atheists  and  us,  we  shall  state  tbe  preced- 
ui^  reasoning  in  a  manner  somewhat  different.  For 
this  purpose,  let  us  suppose  some  one  to  affinn,  that  tbe 
course  of  genention  has  had  no  beginning,  and  conse- 
quently that  the  number  of  successive  births  has  been 
infinite.    We  would  ask  such  a  person,  Whether  be- 
•ean    fiire  the  bjrth  of  Abraham,  for  example*,  there  had 
BHto-   past  an  infinite  series  of  generations  or  not  \  If  not, 
^T^^.tbe  course  of  generation  must  have  had  a  beginning, 
^m^'' which  is  the  conclusion  for  which  we  contend.  But 
■anf     if  tbe  series  past  was  infinite,  then  at  the  birth  of  Jo- 
^     seph  tbe  great-grandson  of  Abraham,  it  is  evident, 
\f^'"f  tiiat  more  generations  were  past,  and  that  the  number 
>tford,  greater  than  that  which  was  supposed  to  be 

J.       infinite )  so  that  upon  diis  supposition  we  have  a  num- 
ber that  is  boUi  uifinite  and  not  infinite,  which  is  a 
manifest  contcadictiDn.   Should  it  he  said  that  the 
number  of  geneiaUons  was  infinite,  as  well  at  tbe  birth 
of  Abraham  as  at  the  birth  of  Joseph  ;  it  will  then  fol- 
low, that  oqe  infinite  may  be  greater  than  another  of  tbe 
very  same  kind  j  and  consequently  that  an  infinite  may  he 
bounded,  i.  e>  be  finite.  But  should  it  be  alleged,  that  tbe 
number  of  births  at  Abraham^s  was  finite,  and  became 
infinite  when  it  reached  to  Joseph^s,  it  will  then  follow, 
that  one  finite  number  added  to  another  may  make  an 
infinite  number,  which  is  directly  contrary  to  every  poe- 
siUe  notion  of-  infinity.   We  might  aigoe  in  tbe  same 
manner  against  an  infinite  series     every  kind,  the  very 
supposition  of  which  involves  the  most  palpaUe  contra-' 
dictions.   See  Chap.  O/'Infinitt  ami  Etzknity. 
He  do>      From  the  impossibility  of  an  infinite  series  it  necessari- 
an is    ly  follows,  that  there  exists,  and  must  have  existed  from 
coiO'   eternity,  some  one  independent  being,  iriiose  duration 
\sac^  cannot  be  commebsurate  with  succession,  and  to  whom 
ion,  relation  of  time  is  not  applicable.    Here  will  some 

atheists  presently  imagine,  that  b^  the  same  mode  of  rea- 
soning tbey  may  disprove  the  existence  of  God :  for  do 
not  they  who  thus  destroy  the  eternity  of  the  world, 
destroy  at  the  same  time  tbe  eternity  of  the  Creator  ? 
If  time  itself  be  not  eternal,  how  can  the  Deity  or  any 
thing  else  be  so  ? 

In  nrpng  these  questions,  it  must  be  taken  for  grant- 
ed that  time  is  essential  to  all  existence,  and  that  God 
cannot  be  eternal  otherwise  than  by  a  successive  flux  of 
infinite  time.  But  it  has  been  already  shown  (N"  224.)i 
that  snccesuve  duration  is  not  essential  to  cxistmce  \ 
X\aA  we  can  even  conceive  existence  without  sncoession ; 
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and  U  may  here  be  added,  that  if  we  suppose  a  perfitct  Of  the  Bc- 
bein^  alone  in  natur^  ire  shall  find  it  impossible  toloK  and  At- 
inugme  anjr  mccesmn  ef  ideas,  mjjlug  p/*  momaUSf  or 
any  alteration  or  increase  whatever  in  his  kuowledge  and . ,    ^  '  . 

essence.  Such  duration  as  we  are  acquainted  with  can  . 
have  no  relation  to  an  immutable  Being,  while  supposed 
to  exist  alone  j  but  as  soon  as  he  determined  to  exercise 
his  several  attributes  in  the  production  of  something  di- 
stinct from  himself,  then,  and  not  till  then,  have  we 
reason  to  think  that  ttme,  succession^  and  increase,  began. 
These  atheistical  questions,  therefore,  instead  of  contain- 
ing an  objection  to  the  existence  of  a  Deity«  afford  a  plain 
demonstration  of  it :  for  since  it  is  not  more  evident  that 
something  now  exists  than  that  something  must  have  ex- 
isted from  eternity ;  and  since  it  has  been  shewn,  that 
neither  ths  world  in  its  present  state,  nor  time,  nor  any 
thing  capable  of  change  or  succession,  can  possibly  be 
eternal^  it  follows,  that  there  must  necessarily  be  some 
Bcin^  who,  in  the  order  of  nature,  is  before  time,  and 
who,  in  the  stability  and  immutable-  perfection  of  his  own 
intelligence,  comprehends  at  once  his  yesterday^  to-day, 
and^^r  ever.  "  The  atheists  (says  the  excellent  Cud- 
worth  *)  can  here  only  smile,  or  make  wry  faces,  and  •  intetke- 
show  their  little  wit  in  quibbling  upon  nunC'Stans,  or  a  tual  Sj/i- 
standing  now  of  eternity  ;  as  if  that  standing  eternity  of ^ 
the  Deity  (whrcli  with  so  much  reason  hath  been  con-*^"  * 
tended  for  by  the  ancient  genuine  theists)  were  nothing 
but  a pit^ul  small  moment  of  time  standing  stilt,  and  as  if 
the  duration  of  all  beinn  whatsoever  must  needs  be  Uke 
our  own :  whereas  tbe  dnration  of  every  thing  must  of 
necessity  be  ^{reeable  to  its  nature  ;  and  therefore,  as 
that  whose  w^petfeci  natttrr  is  ever  Jjowing  like  a  river, 
and  consists  in  continual  motion  and  changes  one  after 
another,  must  needs  have  accordingly  a  successive  and 
Jiovting  duration  sliding  perpetually  from  present  into 
past,  and  always  basting  on  towards  the  future,  eicjfeci- 
ing  something  of  itself  which  is  not  yet  in  being;  so 
must  that  whose  perfect  nature  is  essentially  immutable 
have  permanent  and  unchanging  duration,  never  losing 
any  thing  of  itself  once  present,  nor  yet  running  forward 
to  meet  something  of  Itself  which  is  not  yet  in  being.^.  jgj, 

From  the  eternity  of  tbe  Supreme  Being  we  necessa-  who  u  self* 
rily  infer  his  independence  or  self-existence}  for  that*""**"** 
which  never  had  a  beginning  of  existence  cannot  possa- 
biy  have  any  cause  of  that  existence,  or  in  any  manner 
depend  upon  any  other  being,  but  must  exist  of  itself, 
or  be  self'cxistent, 

Eternity  ad  partem  post,  or  necessary  existence,  or  the  cannot 
impossibility  of  ever  ceasing  to  be,  follows  fi^m  iode- 
pendence :  For  to  the  nature  of  that  which  exists  with- 
out any  cause,  exijstence  must  be  essential.    But  a  be- 
ing whose  eixstence  is  of  itself  and  essential  to  its  na- 
ture, cannot  be  indifferent  to  existence  or  nonexiiitence,  * 
but  must  exist  necessarily.  And  here  it  may  be  proper 
to  observe,  that  the  word  necessity,  when  applied  to  ex- 
istence, may  be  taken  in  two  acceptations  very  different 
from  each  othert ;  either  as  it  arises  from  the  relation  f  ^^^tf 
which  tbe  existence  of  that  being,  of  vduch  it  is  affirm- 
ed,  has  to  (he  existance  of        tkituts  ;  or  from  the  re-  xra',*/^. 
lation  which  the  actual  existence  of  that  thing  has  to  jura  mfa 
the  manner  of  its  own  existence.  tkeUau 

4  Q  2  ^ife***' 


(r)  Tm  mmugmt  «m  $nt  mHis  w^JIn,  Arist*  Fhfu  Uh.  viii.  cap.  5.  sect.  4. 
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6-j6  METAPHYSICS. 

Of  Ue  Be-  '  In  tbe  former  sense,  wlicn  necesutj  of  ezisfenoe  hu 
ia^  and  At- relation  to  the  existence  of  other  things,  it  denotes 
ubatei  of  that  the  suppoaidon  of  the  non-existence  of  that  thing 
.  .  of  whicli  necessity  is  affirmed,  implies  the  non-existence 

of  things  wliich  we  know  to  exiit,  Hius,  some  inde- 
Whatit  pendent  being  does  neccstarify  exist;  becanse,  to  sop- 
ma^t  hy   pose  no  iridepcndent  being,  implies  tbat  there  are  no  dc' 
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^^^1^  pendent  bangs;  the  contrary  of  which  we  know  to  be 


true. 


In  the  second  sense,  when  the  necessity  of  existence 
arises  from  the  relation  which  the  actual  existence  of 
any  thing  has  to  the  manner  of  its  own  existence,  ne- 
cessity means,  that  the  thing,  of  which  it  is  affirmed, 
exists  after  such  a  manner  as  that  it  nerer  coold  in 
titae  past  have  been  nonexistent^  or  can  in  time /utwv 
cease  to  be.    Thus,  every  independent  bemg,  as  it  exists 
without  a  cause,  is  necessanVy  existing ;  becaose  exist- 
ence is  essential  to  such  a  being so  that  it  never  could 
Begin  to  exist,  and  never  can  cease  to  be:  For  to  sup- 
pose a  being  to  begin  to  exist,  or  to  lose  its  existence,  is 
to  suppose  a  change  from  nonentity  to  entity,  or  vke 
versa ;  and  to  suppose  such  a  change  is  to  suppose  m 
cause  upon  which  tbat  being  depends.    Every  being, 
therefore,  which  is  independent,  i.  e.  which  had  no 
cause  of  its  existence,  must  exist  nccessari/y,  and  cannot 
possibly  have  begun  to  exist  in  time  past,  or  cease  to  be 
,  ,    in  time  fntnre. 
Only  one      These  two  kinds  of  necessity  as  applied  to  existence, 
neccawrilj  though  they  bare  been  often  confounded,  are  in  thcm- 
f«"t«int  be-  Belves  perfectly  distinct :  For  thoagh  a  being  cannot 
Ibniw*       ^  necessarily  existent  in  the  Jormer  sense  without  be- 
MOK  i  and  '"S  ^  i**       latter  also  ;  yet  may  it  be  necessarily  ex- 
istent in  the  latter  sense  without  being  so  in  the  for- 
mer.   For  any  thing  that  we  know  to  the  contrary, 
there  may  be  two  or  more  beings  existing  necessarily 
in  the  latter  sense  of  the  word  necessity,  i.  e.  with  re- 
gard to  imkpendence  and  the  manner  of  tbeir  own  exist- 
ettce  :  but  in  the  fonneT  sense  of  the  word,  i.  e.  in  rela- 
sion  to  this  system^  tbere  can  be  bnt  one  neeestar&y  ex- 
istent being  \  for  it  is  obvsont  that  no  more  are  necessa- 
ry to  account  for  tbe  ^rodoction  of  the  dependent  beings 
which  we  know  to  exist.  To  suppose  the  non-existence 
of  all  in^pendent  beings,  implies  the  non-existence  of 
all  dependent  being^,  ourselves,  and  every  thing  else  \ 
but  to  suppose  the  non-existence  of  at)  independent  be- 
ings except  one,  involves  is  the  supposition  no  such  ab- 
surdity. 

tViogh  Thus  the  phenomena  of  nature  lead  us,  by  the 
tbcre  night  strictest  reasoning,  to  one  first  cause,  which  is  suffi- 
^f^'*  cient  for  their  production  j  and  therefore  none  bnt  one 
ia  tfaetrt-  cause  can  in  this  sense  of  the  word  be  necessary: 
tat,  they  And  though  several  more  independent  beings  might  pos- 
woald  be  sibly  exist,  yet  thenr  would  be  no  gods  to  os :  they 
ao  (odi  to  would  itave  no  relation  to  os  demonstraUe  by  reason, 
***  nor  we  any  thing  to  do  with  them.    For  if  the  sup- 

position of  their  existence  were  not  requisite  to  the 
production  of  this  system,  which  it  obviously  would 
not  be,  we  could  perceive  no  necessity  for  it  at  all ;  we 
could  never  discover  it  by  our  oWn  faculties,  and  ^ere- 
fore  it  could  be  nothing  to  us.  And  though  two  or 
tlicee  such  beings  should  exist,  and  act  in  the  formation 
and  government  of  their  respective  systems,  or  agree  in 
one;  yet  till  tbeir  existence  and  operations  were  made 
known  to  us,  and  a  natural  relation  discovered,  nc^hing 
vould  be  due  from  as  to  them.  They  would  have  no 
4 


r^ietit  or  fMora/  rdatlons  lb  cm  a«d  we  AwAA  huxt  or  tbc  Bi 
M  reason  to  call  mors  than  one  of  then  our  cnmtor,  iag  ud  a 
pteservrr  and  govemu-,  iriudi  is  the  pnmer  wnae  of  tiie  fi^*  • 
word  God,  _  fi_ 

To  show  In  this  manner  that  tbere  is  only  one  eter- 
nal self-existent  Being  which  heart  the  relation  of  God  %^ 
to  vs^  seems  to  be  going  as  for  as  is  necessary,  or  8s'Bp*»^l>le 
natural  light  will  lead  us.    Those  who  eadeavonr  lo^J^^^ 
demonstrate  tbat  there  cannot  poasiify  be  monr  fAois  owtbcie  en 
ftelf-existent  fieing,  either  reason  ia  a  eirele,  or  ^ocaed  be  bet 
lipon  principles  which  their  aniagoaista  caiuot  besel^^t^ 
compelled  to  grant.   When  they  &duoe  the  Dinne^"^ 
unity  from  independeaco  or  omnipotence,  they  en- 
4etttJy  presuppose  it  in  tbeir  definition  of  these  attri- 
butes :  and  when  tliey  infor  it  from  the  natme  of  apace 
and  duration,  which  they  consider  as  modes  of  tbe 
self-existent  Being,  they  take  it  for  granted,  that  spmc« 
and  duration  have  a  real  existence,  independent  of  nd 
and  onr  thoughts  j  and  that  the  one  is  infinite  and  the 
other  eternal,  contrary  to  what  has  been  already  prov- 
ed, we  think,  with  the  force  «f  demonstration.  Hie 
celebrated  Dr  Clarke  made  mach  use  of  space  and  du- 
ration in  his  attempt  to  demmntrate  that  there  can  be 
but  one  self-existent  Being ;   but  be  aignes  for  the 
same  thii^  from  the  nature  of  necessity  as  appUe4  to 
mstenof* 

**  Necessity  (says  be*),  i^MoInle  in  itadf,  is  MMplSrDrClaiket 
and  UH^brm  and  vm'venai^  without  any  ponible  i^j^^r-  'l^^i™^ 
ence,  diffiirmity^  or  vorielyy  whatsoever :  and  allwnirtJ^J^^^V' 
or  differemo  of  exiifcnce  mint  needs  arise  from  seme  «w- «  ij^M- 
femo/ cause,  and  be  dependent  upon  ity  maipreportiMaUeitntimof 
to  the  efficiency  of  that  nnisr,  whatsoever  it  be.    A^*^  Bemg 
sohte  necessity^  In  which  there  can  be  no  varialimin  ^"V^^f^^f*' 
kind  or  degree,  cannot  be  the  ground  ^ existence  of  a^d^ 
number  of  beings,  however  sknUar  and  a^reein^:  be-Pi^ 
cause,  without  «aj  other  digirence,  even 
a  manifest  dijgormity  or  ineqvMy  (if  I  miy  ao  ^eak) 
9teMc£enry  or  emtsaliiy^ 

^ch  is  this  great  man*«  first  argmMnt  fraiis  ■coet'esaHiBcl, 
ixtft  to  prove  that  there  cannot  be  move  than  one  self-oadibowa 
existent  Bcin^.  But  what  is  this  necessity  whieb  proves 
so  mnch  i  It  is  the  ^uod  of  existence  (be  says)  of 
that  which  exists  of  itself;  and  if  so,  it  must,  in  tbe 
order  of  nature,  and  in  our  conceptions,  be  antecedent 
to  that  being  of  whose  existence  it  is  the  ground.  Con- 
cerning such  a  principle,  tbere  are  but  three  supposi- 
tton?  which  can  possibly  be  made  ;  and  all  of  them  may 
be  shown  to  be  absurd  and  contradictory.  M^e  may 
suppose  either  tbe  substance  itself,  some  property  of  that 
substance,  or  something  extrinsic  to  both,  to  be  tbia 
antecedent  ground  of  existence  prior  in  die  order  of  aa- 
ture  to  tke  jirst  cause. 

One  would  think,  fimn  the  tm  of  ^  afgment 
which  hen  represents  tliia  antecedent  nooeasity  as 
eient  and  eeimd,  that  it  were  conridered  aa  WRuadung^^"''^ 
extrinsic  to  the  first  cause  +.   Indfeed  if  ike  wOrdb  have  ^^^Uni 
any  meaning  in  them  at  all,  or  any  Jorce  of  aFgnment,dprMr^ 
they  must  be  so  undeistoodj  just  as  we  understand  tiMm*dded  to 
of  any  external  canae  producing  its  effiwt.    But  as  an^fT'fr' 
extrinsic  )A-incipIe  is  absurd  tn  itself,  and  is  besides  r«>  ^JJ^ 
jected  by  Dr  Clarke,  vHio  says  expressly,  tbat  '*  ofthee/SpMS, 
thing  which  derives  not  its  being  from  any  other  thing.  Time,  i«- 
tbis  nseesniy  or  ground  of  existence  most  be  m  the  thing.***** 
itself,"  we  need  notsay  a  word  nofoof  thehut  of  these 
flupporitiDas. 
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or  the  Be-    Ifct  us  tbcD  eoiuitler  thf  first ;  let  M  tak«  tli«  tub- 
ing mnd  At^JwKv  itseir^  ud  trj  whether  it  can  be  conceived  u  priw 
God     *^  anU?ceiietU  to  itself  in  our  conceptionti  or  in  the  order 
f  of  nuture*    Surely  we  need  not  observe  that  notliing 
can  be  more  absurd  or  contnidictorv  than  Huch  a  Bup- 
position.    Dr  Clarke  himself  repeatedly  affirms,  and  it 
would  be  strange  indeed  if  he  did  not  aJHrm,  that  no 
furiag^  no  thing  whatever,  can  be  conceived  as  in  any 
respect  prior  to  tba  first  cause. 

The  only  remaioine  supposition  is,  that  some  attribute 
«r pnperttf  of  the  sc-lf-exi&tent  Being  may  be  conceived 
M  in  the  order  nature  antavdent  to  that  being.  But 
this,  if  powiUe,  is  more  absurd  than  either  of  the  two 
preceding  suppositions.  An  attribute  is  attributed  to  its 
su&^t  as  its  graand  or  supprnt,  and  not  tiw  subject  to 
its  attribute,  A  pr^erty,  in  tlie  very  notion  of  it,  is 
jtrt^r  to  the  tabstance  to  which  it  belongs,  and  subse- 
quent to  it  both  in  our  conceptions  and  in  the  order  of 
nature.  An  antnvd«i<  attribnte,  ot  antecedent  property, 
is  a  solecism  as  great,  and  a  contradiction  as  &it,  as  an 
antecedent  subsequent  or  subsequent  antecedent^  nnder- 
Btood  in  the  same  sense  and  in  the  same  syllogism.  Every 
property  or  attribnte,  as  such,  presupposes  its  subject ; 
and  cannot  otherwise  be  understood.  This  is  a  truth 
80  obvioQs  and  so  forcible,  that  -it  sometimes  extorts 
the  assent  even  of  those  who  upon  other  occasions  labour 
to  obscnre  it.  It  is  confessed  by  Dr  Clarke  *,  that 
*  Amrer  **  the  scbolwtio  way  of  proving  the  e:a'stence  of  the 
'^^^^aelf-existent  Being  nnmt  the  abwlute  per£ectioa  of  his 
nature,  is  iim^t  w^m^M.  For  mil  or  any  perfections 
(says  be)  presuppose  existence ;  which  is  a  petitia 
principii,"  If  therefore  properties,  modes,  dr  attributes 
in  God,  be  considered  as  perfections  (and  it  is  impos- 
sible to  consider  them  as  any  thing  else),  then,  by  dm 
confession  of  the  great  author  himself,  they  must  all  or 
any  of  them  presuppose  existence.  It  is  indeed^  imme- 
diately added  in  the  same  place,  '*  that  bare  necessity  of 
existenie  does  not  presnpposc,  but  infer  existence  i*^ 
which  is  true  only  if  tsnch  necessity  be  supposed  to  be  a 
principle  estrinsie^  the  absurdity  of  which  has  been 
already  shomi,  and  is  indeed  universally  confessed.  If 
it  be  a  mode  or  a  property^  it  mnst  presuppose  the  exist- 
ence of  its  subject,  as  certainly  and  as  evidently  as  it  is 
a  mode  or  a  property.  It  might  perhaps  i  posteriori  in- 
ftr  the  existence  of  its  subject,  as  e^ts  may  !nft;r  a 
cause }  but  that  it  should  infer  in  the  other  way  d  priori 
is  altogether  as  impossible  as  that  a  triaitg/e  should  be  a 
square,  or  a  globe  a  paraHeiogram, 
«97  Doubtful,  as  it  would  seem,  of  the  force  of  his  first 
A  ■■"^'^j'  argument,  which  even  those  who  pretend  to  be  con- 
vinced  by  it  acknowledge  to  be  obscure,  the  doctor 
Mine  an-  gives  a  second,  which  we  roust  confess  appears  to  us  to 
ihor.         be  still  more  obscnre,  and  if  possible  less  concluliivtf. 

**  To  suppose  two  or  more  distinct  beings  existing  o/* 
themselves  neoewarily  nod  rndl^i^meof^cb  other,  int- 
plies  (he  says)  this  cMtrad^iM^  that  taekoi  Utrm  he-; 
ing  independent  fiwn  the  frthcov  theyi  nay  either  of 
-  them  be  si^piwed  to  exist  oAmi^;  «i  tlttt  it  w91  be  no 
contradiction  to  suppose  the  other  not-  to  exist ;  and- 
consequently  neitheroj them  will  be  necessarily  existing, 
^^^atsoeva*  therefore  exists  necessarily  is  the  otie  sint- 
ple  essence  of  the  sdtexistent  Being  \  and  whatsoever 
differs  from  that  is  not  necessarily  eifibtiflg,^  because  in- 
ahsalute  necessity  diere  owbenod^^^mictf  oi.i/ttwMi^ 
ef  existence. 


H  Y  S  T  C  S.  (S77 

"  Neeessity  is  used  here  in  two  diferent  senses  *,  of  the  Be. 

both  u  absolute  and  relative*  In  the  (brmer,  neither  of  ^  and  At- 

tbe  two  beings  can  exist  without  the  other,  i.  e.  with-  ™|?? 
out  our  supposing  the  other  to  exist  alto,  since  that  is  ^""^ 
equally  necessary.    In  the  latter,  either  of  them  niay  cx^*,/,,. 
exist  alone,  i.  e.  as  without  the  help  of  the  other,  or  with-  ^idry  nto 
out  the  supposition  of  the  other  as  requisite  to  its  ownt^'^"**  0/ 
existence.    The  consequence,  therefore,  that  either  ^^^'^^ 
them  may  exist  alone,  and  so  neither  of  them  is  neces-"  ,^g^' 
sary ,  is  a  mere  equivocatwn  on  necessity^  using  it  both  in  eumincd, 
an  absolute  and  relative  sense  at  the  same  time."   But  uul  shown 
as  this  is  a  question  of  the  highest  importance,  and  as|**.'>*^**^ 
the  avdiOT  was  a  man  of  great  worth,  we  shall  consider  J^^"* 
his  aivuraent  upon  the  supposition  that  the  word  ne- 
ecssit^ams  from  the  beginning  to  the  end  of  it  the  wne 
iu  variable  meaning. 

It  has  been  already  observed,  that  these  are  only  two 
senses  in  which  that  word  can  be  applied  to  the  exist- 
ence of  any  being ;  and  whether  it  be  here  used  in  the 
one  or  the  other  of  these  senses,  the  reaaonii^  if  re- 
solved into  a  syllogism,  will  appear  to  be  incooclonre; 
If  the  word  be  taken  in  that  sense  of  necessity  which 
arises  from  the  relation  that  dep^ident  beings  vdiich 
we  know  to  exist  bear  to  some  one  independent  Being, 
the  argument  will  stand  thus : 

From  a  known  effect  no  more  causes  can  be  necesaU' 
rily  inferred  than  what  are  sufficient  to  acconnt  for 
that  effect  J  but 

f^ne  self-existent  and  independent  Being  is  sufficient 
to  account  for  alt  the  plicnomena  of  nature  ^  there- 
fore, from  the  phenomena,  &c. 

2h  more  than  one  such  Being  can  be  necessarily  in- 
ferred to  exist. 

But  though  no  more  than  one  independent  being 
cxii  in  this  sense  of  the  word  necessarily  exist,  it  by  no 
means  follows  from  this  syllogism,  that  tTO  or  more 
such  bein^  may  not  possibfy  exist.  It  is,  indeed,  a  plain 
contradiction  to  say,  that  two  or  more  self-existent 
beings  are  in  this  sense  necessary ;  hut  surely  there  is 
no  contradiction  in  saying,  that  two  or  twenhr  su^ 
beings  are  possiB/e.  We  could  not,  therefore',  by  this 
Moment  convict  a  person  of  absurdity,  who  diould 
affintt  that  two  or  more  independent  brings  actuaUy 
cxisL  We  might,  indeed,  deny  the  existence  of  them 
ail  but  one,  bccaose  one  is  sufficient  to  accouht  for 
those  phenomena,  from  which  alone  we  know  that. 
any  independent  being  txiata  ;  but  because  one  of  theih . 
might  be  supposed  to  exist  alone,  so  that  it  would  be 
no  contradiction  to  suppose  the  other  not  to  exist ; 
we  know  not  how  the  doctor  came  to  affirm,  in  direct 
op^ition  to  kia  own  deinoastratinD,  tEkt  jspI  eiir  of 
them  would  be  necessarily  existing 

Necessity,  as  applied  to  existence,  in  the  other- sense* 
ofthiemrd^  viae*,  asiM  have aeen^  finbm  tbs  rehdibn . 
wUdi  the  aerial-  fxistenbe  of  Ae  faeina^  of  wMdi-  it 
mtpf  Ve-nffinaed,  naa  to  the  mamtii  of  mt-berag^e  C9&- 
ietieiKe.   It  is  the  saae  aeeesiity,  we  are  taU^,  with^  A/uwer 
that  whi^  it'  the  caaM  of  the  unaltenUe  prufortim^'t^ Sixth 
between  two  and  lbnr>-  and^  it  is  cuisidered  at' dw-''^'^^^ 
Jhtmai  oane  dr  gromnd  of  the  exiktew»  of  an  indepedd-  ^^^^ 
«nt  being.    Wet«  it  oot  for  the'  strange  cxpi*stieiis)mo(Kcstcr« 
formai  cause-  and  ywinrf  of  existeuee^  we  should' Bwi^dosliitc. 
ohjectieii  to  this  accoontof  Uwt  nnxssnij^  Uy  wUdr  a 
heug  indsipeadciit  nBdonbtedl}E  exfits :  WtAw  Uttd' 
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of  necessity  U  a  principle  wlilch  will  Dot  support  the 
superstructure  wliich  the  learned  autltot  labours  to 
raise  upon  it.  The  same  necessity  which  is  the  cause 
of  the  unalterable  proportion  bcturecn  iveo  and  Jwr, 
is  likewise  the  cause  of  the  unalterable  proportion  he- 
ttreen  three  and  six^,  between  four  and  eighty  and  ht~ 
Uveenjive  and  ten,  &c.  But  if  it  can  be  the  cause  of 
so  many  diflferent  proportions  of  the  same  kind,  xlhy 
■may  it  not  be  the  Jormal  cause  or  ground  of  existence 
to  as  many  independent  beings  of  the  same  kind  as  well 
as  to  one?  The  ^following  syllogism,  we  apprehend,  to 
be  legitimate  both  in  mode  and  figure,  and  its  conclu- 
sion is  directly  contrary  to  the  proposition  which  the 
-doctor  deduces  from  the  same  notion  of  necessity. 

-If  necessity,  considered  as  a  formal  cause  or  ground 
■  of  existence^  be  in  one  instance  of  its  causality  the 
formal  cause  or  ground  of  existence  to  many 
things  of  the  same  kind,  it  may  likewise  in  every 
other  instance  of  its  causality,  be  the  formal  cause 
or  ground  of  existmce  to  many  things  of  the  same 
kind. 

Bat  such  necessity,  in  that  instance  of  its  causality 
where  it  is  the  formal  caose  <fr  ^und  of  exist- 
ence to  the  unalterable  proportion  between  two 
and  four,  is  the  formal  caine  or  ground  -  of  exist- 
ence to  many  prqwttons  of  the  same  kind. 
.  TherefotCf  the  same  neceasity  in  that  other  instance 
of  its  causidity,  where  it  is  said  to  be  the  ibrmal 
cause  or  ground  of  existence  to  one  independent 
being,  undoubtedly  may  be  the  formal  cause  or 
ground  of  existence  te  many  independent  being*  of 
the  same  kind^ 

Thus  it  appears,  that  necessity,  in  any  sense  tn  which 
it  can  be  properly  affirmed  of  existence,  cannot  be  the 
foundation  of  an^  argument  to  prove  the  impossibility 
of  more  than  one  sel  f-existent  being.  It  is  indeed  a  prin- 
ciple from  which  we  apprehend  that  no  positive  in- 
clusion whatever  can  be  deduced  by  reasoning  (3  priori. 
That  necessity  of  existence  may  be  predicated  of  a 
heiug  which  is  independent  and  uncreated,  is  self-evi- 
dent }  because  to  the  nature  of  such  a  being,  exist- 
ence is  essential.  But  whilst  that  nature  itself  remains 
wholly  incomprehensible  by  us,  it  is  impossible  that  we 
should  discover,  by  our  own  unassisted  reason,  whether 
it  can  he  the  nature  of  only  one^  or  of  more  than  one, 
iftdependent  being.  To  argne  from  necessity,  as  if  it 
wm  the  cause  or  ground  of  existence  to  such  a  being, 


is  certainly  absurd,  if  it  he  not  impious  ;  for  if  tfaat  of  tlie  Be- 
to  which  existence  is  essential,  does  not  exist  without  ing  and  Ai 
any  caose  efKcient  or  formal,  we  shall  he  obliged  to 
inquire  after  a  cause  or  ground  of  this  cause,  and  thus . 
be  involved  in  all  the  absurdities  and  cmtradictions  of 
an  infinite  series.    We  have  insisted  the  longer  on  this 
point,  because  necessity^  as  the  foundation  of  the  argU' 
roeot  ^  priori,  has  sometimes  been  employed,  to  very 
bad  purposes.    Attempts  have  been  made  from  the  no- 
tion of  necessary  existence,  to  prove  that  the  Supreme 
Being  cannot  be  a  free  agent,  and  to  set  the  fir^t  prin- 
.ciples  of  the  religion  of  nature  at  variance  with  those 
which  arc  revealed  in  the  Scriptures.  - 

But  though  we  are  hrmly  persuaded  that  the  di- 
vine  unity  cannot  be  demonstrated  d  priori,  we  are  far  of  God 
from  thinking  it  incapable  of  any  proof.    On  the  coD-hi^dypra- 
trary,  the  common  arguments  a  posteriori,  drawn  from^^ 
the  order  and  harmony  of  the  world,  have  always  sa- 
tisfied us,  and  in  our  o]union  must  satisfy  every  per- 
son capable  of  proportioning  his  assent  to  evidence, 
that  the  Creator  and  Preserver  of  such  a  system  has 
but  one  will  and  one  intelligence,  and  therefore  is  him- 
self but  one  being.    But  proi^  is  one  thing,  and  demon- 
stration is,  in  the  proper  sense  of  the  word,  another  (g). 
And  if  we  ci^nnot  arrive  at  absolute  certainty  concern- 
ing this  important  truth  by  the  light  of  nature,  we 
ought  to  be  the  mtwe  thankful  for  that  revelation,  which 
has  put  the  unity  of  God  past  dispute  to  all  who  believa 
the  holy  Scriptures.  jq, 
.  The  being  which  is  self-existcnt  and  independent  G«d  obb' 
must  be  also  omnipotent.  That  such  a  being  has  acfivrpouot 
power  in  some  degree,  is  shown  at  the  same  time  pnd 
by  the  same  medium  that  we  prove  bis  existence^' 
and  since  be  depends  upim  no  cause  for  his  existence 
or  his  power,  he  cannot  depend  upon  any  fin*  the  ex- 
ertion of  tbat  power,  and  consequently  00  Imtts  can  be 
applied  to  it.    Limitation  is  an  effect  of  some  superior 
cause,  which  in  the  present  -instance  there  cannot  be  : 
consequently  to  suppose  limits  where  there  can  be  no 
limiter,  is  to  suppose  an  effect  without  a  cause.    For  a 
being  to  he  limited  or  deficient  m  anjr  respect*,  litjfgiatt 
to  be  dependent  in  that  respect  on  Kmc  other  hcingEiHgm 
which  gave  it  just  so  much  and  no  more  }  consequent- £<*L 
ly  that  being  which  in  no  respect  depends  upon  any 
other  is  in  qo  respect  limited  or  deficient.  In  all  beings 
capable,  of  increase  or  diminution,  .and  consequently - 
incapable  of  perfection  or  ahsolute  iiifisuty,  HmitatsoH  or 
'defect  is  indeed  a  necessary  consequence  of  existence, 

and 


(g)  John  Gerhard  md  John  Vossios  both  dte  Gabriel  Biel  as  acknowledging  the  unity  of  God  to  be  incapable 
of  rigid  demonstration ;  and  with  the  sentiments  of  tfaat  schoolman,  those  two  learned  divines  profess  tbdor  own 
to  agree. 

Sed  Biel  (i  Sont  Dist.  a.  Q.  10.  Art.  3O*  ■tatnit  **  quod  tantnm  fifwm  esse  Benm,  sit  credimm  et  mm  demon- 
ttra^t^  ratione  natnnii  nobis  in  via  posubili."  Id  noe  ita  interpretamnr  ;  etiansi  ex  fwtenr  Ubro  vatknes  mm 
conteatnendte  pro  unitate  dinnae  essentise  asserenda  ami  poasmt,  cas  tamen  ad  fidei  irt«{«Mw  cordifaaa  noatria  k- 
generandnm,  noo  satis  efficaces  esse.  Ergo  mens  prini  confinmnda est  ex  vrrAo  D«i^ et  iUostribus  testimouisin 
quibus  se  Deus  generi  bumano  patefecit :  fWei^atilitcr  potest  addicoouderatiophilosiqihicannndci^ 
Gerhard.  Loc.  Comm.  torn.  i.  p.  106. 

Dissentit  Go^tk'/ ^v/,  qui  ante  annos  hosce  140  7V(i»ig«ui  Gymnasio  pnefnit.  Iscenset  jiro&i^mnagisra* 
tumes  esse  quam  evidentes  et  ceria*.— Verum  esto  sane,  ut  s<dae  non  untmwiiuxnuMt:  At  magnum  iis  mwdua  sd- 
^t  traditio  vetus  j  turn  autem  quod  argumenta  isthfec,  si  non  prorsus  mwAsimm,  saltern  usque  adeo  prooaAHiaaiitt 
nt  nf  wxvhimt  patrooi  nihil  itUius  momenti  adferre  valeant ;  cur  plnsquam  u^nm  statuere  dnuu  potius  conveaiit' 
'  JW.  dt  JdokOrtaflSh*  i.  c  2.  . 
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Of  tfaa  Be-  and  is  only  a  ttegation  of  tbat  perfection  which  is  wholly 
inx  and  At-  incompatible  with  tlieir  nature  >  and  therefore  in  these 
'"^^•'^  beings  it  requires  no  further  cause.    But  in  a  being 
.     ^  I  ■  naturally  capable    perfcctkinQT  absolute  infinity^  all  i$n- 
perfection  or  Jinitcacxs,  as  It  cannot  flow  from  the  nature 
of  that  being,  seems  to  require  some  ground  or  reason  s 
which  reason,  as  it  is  foreign  from  the  being  itself,  must 
be  the  effect  of  some  other  extmial  cause,  and  conse- 
qaentlj  cannot  have  place  in  the  first  cause.   That  the 
aelf-existent  being  is  capable  of  perfection  or  absolute 
infinity  must  be  granted,  because  he  is  manifestly  the 
subject  of  one  infinite  or  pe^cct  attribtUe,  viz.  eter- 
fu'ty,  or  absolute  invariable  existence.    In  this  respect 
his  existence  has  been  shown  to  be  perfect,  and  there- 
fore it  may  be  perfect  in  every  other  respect  also.  Now 
that  whicb  is  the  subject  of  one  fiuite  attribute  or 
perfection  must  have  all  its  attributes  infinitely  or  in 
perfection  *,  since  to  have  any  perfections  in  a  finite 
limited  manner,  when  the  subject  and  tliese  perfec- 
ti(M»  are  both  capable  of  strict  infinity^  would  be  the 
forementioned  absurdity  of  positive  limitation  without 
a  ca>tae.   To  suppose  this  eternal  and  independei^ 
beiAg  limited  sn  or  by  its  own  natere,  is  to  suppose  some 
antecedent  nature  or  h'mittng  quality  snpexior  to  that  be- 
ing, to  the  existence  of  which  no  no  quah'ty,  is 
in  any  respect  antecedent  or  superior.    And  to  suppose 
that  there  is  no  such  thing  as  active  power  in  a  being 
which  is  evidently  the  lonntaip  of  all  power,  is  the 
grossest  of  all  absurdities.    The  same  method  of  rea- 
soning will  prove  knowled^  and  every  other  per- 
fection to  be  infinite  in  the  Deity,  when  once  we  have 
jHTOved  diat  perfection  to  belong  to  him  at  all ;  at  least 
it  will  show,  that  to  suppose  it  limited  is  nnreaionable, 
since  we  can  find  no  manner  of  ground  for  limitatitm  in 
any  respect ;  and  this  is  as  &r  as  we  need  jga,  or  per- 
haps as  natural  light  will  lead  us. 
332  ^      Qf        omnipotence  of  the  .  supreme  Being  some 
t««^an  philosophers  as  well  theists  as  atheists,  have  talked  very 
Ao  every    absurdly.  Hobbee*,  with  a  view  to  make  this  attribute 
thiiig  which  appear  impossible  and  ri^nlons,  affirms  "  tb&t  God 
dowaot  .            omnipotence  or  infinite  power  could  turn  a 
^ati^ic-  tf^e         *  syllogism.'*    And  Det  Cartesf,  though 
tioa         certainly  no  atheist,  childishly  asserts,  tbat  all  things 
•  Ltviath.  whatever,  even  abstract  truth  aqd  falsehood,  do'so  de< 
chap.  3.             t\pon  the  arbitrary  will  and  power  of  God,  as 
that  if  he  bad  pleased,  "  twice  two  should  not  have  been 
<MM»  Sex.  four,  nor  the  three  angles  of  a  plain  triangle  equal 
te*,  j  6.     to  two  ri^t  ones.*^    But  the  true  motion  of  Omnipo- 
tence, so  far  from  implying  a  power  to  turn  a  tree  int* 
a  syllogism,  or  to  make  twice  two  not  equal  to  four,  im^ 
plies  only  that  the  being  possessed  of  it  can  actually 
perform  whatever  can  be  conceived  by  the  most  per- 
fect understanding }  conception  in  tlm  case  being  the 
measure  of  possibility.    Now  every  thing  may  be  con-  ' 
ceived  by  a  mind  sufficiently  enlarired  which  does  not 
involve  in  it  a  tirect  contradiction }  but  what  we  clear- 
ly discern  to  imply-a  contradiction,  sucbasthata  thing 
may  be  and  not  be  at  the  same  instant,  cannot  be  con- 
ceived by  any  intdtect,  .or  made  to  exist     my  power. 


And  thus  has  this  attribute  of  the  Divinity  been  al-  of  tb«  Be- 
ways  stated,  not  only  by  the  wiser  Christians,  but  alsoins  *^At- 
by  most  of  the  ancient  philosophers  themselves,  who  ex- 
pressly  admit  that  "  uothing  is  exempted  from  the  di- . 
vine  power,  but  only  to  mAe  thttt  which  hath  been 
done  to  be  undone  (h)."  303 
And  here  it  may  be  asked,  Whether  creation,  inCremtim 
the  proper  sense  of  the  word  (see  Creation),  l^J^"*** 
within  the  compass  of  infinite  power.   All  the  an-^^^ 
cient  philosopberi,  who  were  nnenligbtened  by  the » jifo. 
nys  of  divine  revelation,  held  that  it  is  not  * ;  ground- dkAn't  Dim 
ing  their  opinion  upon  this  maxim.  Ex  mkHo  nikU fii.f*"^'^'^ 
But  the  maxim' will  support  00  such 
The  ancients,  or  at  least  the  Perti»tettc  school,  "^i^^tionof 
the  metafdiysics  of  which  we  are  best  acquainted,  con-CWuortA't 
sidered  four  kinds  of  causes,  the  e^cienl,  the  materialy  inUUettt^al 
the  formal^  and  the  fimdi  and  though  tbey  extended  ^S'*'^ 
the  maxim  to  the  first  two,  if  not  to  all  these  causes, 
it  is  a  self-evident  truth  only  when  applied  to  the  e_^ 
cient  cause.    Without  the  actual  exertion  of  power,  it 
is  indeed  most  certain  that  nodiing  coidd  be  brought 
into  existence  i  but  it  is  so  far  from  being  clear  that 

E re-existent  matter,  or,  as  AristotU  chose  to  exprea 
inuelf,  a  material  cauaCf  most  be  supposed  for  innitite 
powCT  to  -operate  upon,  that,  we  think,  every  mui 
may  find  complete  evidence  <^  the  contrary  in  him- 
self That  sensation,  intelligence,  conscionmess,  and 
volition,  are  not  the  result  of  any  modificatioiis  of  fi» 
gure  and  motion,  is  a  truth  as  evident  as  tbat  consct- 
onsness  is  not  swift,  nor  volition  square.  If  then  these 
be  the  powers  or  properties  of  a  being  distinct  from 
matter,  whicb  we  think  capable  of  the  completest  proof,' 
eveiy  man  who  does  not  believe  that  his  mind  has  ex- 
isted and  been  conscious  from  eternity,  must  be  cca- 
vinced  that  the  power  of  creatiui  has  been  exerted  in 
himself.  If  it  be  doiied  that  there  is  any  immaterial 
substance  in  man,  still  it  must  be  confessed,  that,  aa 
matter  is  not  essentially  conscious,  and  cannot  be  made 
so  by  any  particnlar  organization,  then  is  sane  real 
iAing  or  entity^  call  it  what  you  please,  which  baa  either 
existed  hnd  been  conscious  from  etunity,  or  beoi  in 
time  brou^t  from  non-entity  into  ezisteoce  1^  fen-  at- 
crtion  of  infinite  power.. 

To  this  perhaps  some  one  may  object,  tbat  upon 
our  own  supposition  of  the  inability  of  the  human 
mind  to  exert  its  faculties  but  in  union  with  some 
material  and  organized  system,  the  mind  of  every  man 
may  have  existed  from  eternity  without  being  consci- 
ous of  its  own  existence  j  and  that,  therefore,  we  have  - 
in  ourselves  no  evidence  of  creation,  but  only  of  the 
union  of  two  self-existent  substances,  which,  in  their 
prior  state,  had  been  distinct  and  separate  from  each 
other.  But  such  an  objectitm  as  this,  we  beg. leave 
to  reply,  can  arise  from  nothing  but  misapprebennon 
of  <Mir  hypothesis,  and  of  the  reasons  by  which  we 
think  it  supported.  We  su^wse,  that  to  the  exer* 
tion  of  the  human  faculties,  a  body  of  some  kind  or 
other  may  be  necessary  aa  an  instrument,  not  merely 
from  whM  we  observe      the  depcndenca  pmcp- 

tioB 


(B)  T«  3t  ytytm  •vit  niix/tnu  ftn  ymHm'  if  mfm§ti$  Ayaliw. 

Aynvns  mmr,  mrr  mf  n  wurfmyfHm*   Aritt.  ad  JUnmaeh*  lib.  vi.  cap.  2. 
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drtlMBe- tion  End  mctnor}' on  llic  stute  of  die  brain,  bat  be- 
ing and  At- cause  we  cannot  conceive  a  Creator  of  infinite  wbdom 
of  goodness  to  irameroe  in  systems  of  matter,  minds 
■,  ^1  J  to  which  he  knows  that  such  systems  must  be  always 
useless  and  often  hurtful.  We  believe,  therefore,  that 
our  souls  and  bodies  were  created  and  formed  for  each 
other  3  but  as  our  |«esent  adversaries  admit  not  of  a 
Oreator,  we  must  ask  them,  How  their  self-existent 
souU  have  been  disposed  of  iinm  eternity,  and  by  what 
power  they  have  all  in  due  sncccsston  been  united  each 
to  its  proper  body  ?  As  before  the  union  they  were 
not  cwnsdoDs,  Ibey  could  not  unite  themselves  *,  and 
to  su^se  them  united  by  wme  superior  tnteUigence, 
is  to  suppose  them  ia  some  respects  dependent  on  that 
intelligence,  which  seems  not  to  aixord  with  their 
self-existence.  Whatever  is  self-existent  and  eternal 
■mast  be  independent ;  and  if  possessed  of  any  power, 
eannot  be  conceived  to  have  that  power  limited.— 
We  repeat,  therefore,  that  ever^  man  has  in  himself 
sufficiMit  evidence  that  creation  is  possible ',  for  if  in- 
finito  power  can  create  an  imnutterial  and  perciptGnt 
beings  it  may  surely  be  suj^iosed  capable  of  creatinif 
dead  and  nnintelUgent  matter. 

fint  the  creation  of  the  material  system  may  be 
■ihown  to  be  in  the  highest  degree  ^baUe  by  other 
i^ttments.  The  Mnne  reasoning  which  -^mrta  tha 
imponibiUty  of  an  infinite  series  and  of  eternal  time, 
piroves  that  the  oniverse  cannot  have  existed  from  eter- 
mty  in  its  pnseQt  state.  But  if  it  has  not  existed  from 
•lemity  in  its  present  state,  it  belongs  to  the  oppo- 
nents of  creation  to  say  what  was  its  former.  We 
-talk  indeed  of  chata ;  but  such  language,  vAiea  a  Crea- 
tor is  not  admitted^  is  most  unpiitlosophical  trifling. 
It.  appears  from  the  roost  accurate  inquiries  that  have 
*  Baxter  i  noade  into  the  aubstance  and  essence  of  body  *, 
f^^l^lj-^that  the  atoms  of  which  f^ach  mus  is  composed  are 
turt  tftiu  hsld  together  by  a  fore^^  force.  If  by  chaos  be 
ibom  meant  matter,  when  this  force  is  supposed  to  be  re- 
moved, we  must  beg  leave  to  say,  that  of  sock  a  sub- 
stance ve  have  neither  idea  nor  notion,  and  cannot 
distinguish  it  from  nonentity.  The  original  atoms 
of  matter,  yn  bcUen  indeed  to  require  no  other 
agency -to  keep  each  entire  than  that  jSof  by  which 
it  was  created  ^  but  still,  as  those  atoms  are  conceiv-. 
«d  to  be  solid  and  extended,  th^  most  be  capable 
of  division  hy  infinite  power;  and  if  that  Jiat  or  influ- 
ence which  makes  then  solid  and  extended  were  re- 
moved, AeyWHild  lose  soHdity  and  extension,  and  of 
cou  tse  beBMM  nothing.   So  &r  is  it,  therefore,  from 
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being  true,  that  the  creation  of  matter  af^etrt  to  be  OftbeBi 
impossible,  that  we  are  compelled  by  every  thing  thatuwud A 
we  know  of  it  to  believe  that  matter  cannot  possibly 
be  self-existent.  '-  , 

**  Because  it  is  undeniably  certain,  concerning  our- 
selves (says  Codworthf),  and  all  imperfect  beings,  f/AtrOer- 
that  none  of  these  can  ctvate  any  tme  substance^  jtwat^Sg^ 
are  apt  to  measure  all  thin^  lr)r  their  own  scantling,  *• 
and  to  suppose  it  universally  impossible  for  an^  power  ^ 
whatever  thus  to  create.  But  since  It  is  certain,  that 
imperfect  beings  can  themselm  produce  JMwe  <Aa^ 
out  of  nothing  fg«-exi8tin|r,  as  mev>  ee^taUens,  new 
ioeal  maliony  mod  nno  nsoA/^tibmof  thmgs  corpweal, 
it  IB  surely  reasonable  to  think  that  an  absolutely  per- 
fect Being  can  do  9ometAtng  morv,  t.  e*  create  new  ncfr- 
stanceSf  or  give  them  their  whole  being.  And  it  mar 
well  be  thought  as  easy  for  God  or  an  Omnipotent 
Being,  to  make  a  whtde  worid,  matter  and  all,  ■{  wc 
as  it  is  for  us  to  create  n  thought  or  to  move  a 
finger,  or  for  the  sun  to  send  out  rays,  or  a  candle 
li^t}  lastly,  for  an  opaque  body  to  produce  an 
■mage  of  itsdf  in  a  glass  or  water,  or  to  project  a  sha- 
dow: all  these  impofect  things  being  but  the  ener- 
gieSf  ragSf  naa^,  or  ahatkwtf  of  the  Deity.  For  a 
substance  to  be  made  out  of  nothing  God,  or  a  Be- 
ing tnfim'tefy  perfect^  is  not  fiv  it  to  be  msde  out  of  no- 
thing in  the  impoMible  sense,  because  it  comes  from 
him  who  is  Nor  can  it  be  said  tn  be  impossible 
for  any  thing  whatever  to  be  made  hy  that  which 
liath  not  only  tn/in^efy  greater  petfeetwn,  but  also  m^- 
nwte  aetrix  power.  It  is  indeed  true,  that  infinite 
power  itself  cannot  do  things  in  their  own  nature  ini- 
posaiUe;  and,  therefore,  those  who  deny  creation, 
ought  to  prove,  that  it  is  absolotely  impossible  for  a 
rubetancef  though  not  for  an  accii^t  or  modification^  to 
be  brought  froni  non-existenoe  into  being.  But  no- 
thing is  in  itself  impossible,  i«hich  does  not  imply  a 
contradictiso :  and  thou^  it  be  a  contradiction  fitv 
a  thing  to  be  and  not  to  be  ai  the  same  time,  there 
is  snmly  no  OMtradiction  in  conceinng  an  imperfect 
being,  iriiidi  befofe  was  not,  ykerwnntt  to  be.**  To 
call  in  question  die  possibility  of  creatioii,  becanse  we 
have  noadetfuate  eefMi^TiAbfi  mw  a  thing  can  be  bion^t 
into  existence,  wotdd  he  in  the  highest  degree  abnrd } 
for  it  may  be  doubted,  whether  we  have  adeyuate  cea- 
eeptions  of  any  thing  except  our  own  ideas  and  their 
various  relations  ^i).  ,  yn 

That  Being  which  is  self-existent,  omnipotent,  and  God 
omniscient,  is  not  a  necesaar^f  but  m/rec  agent  j  for  ae-H^' " 

tivt 


(i)  "  Bidionla  fiitet  et  inepta  ejus  temeritas,  qni  corponuta  Idao  crea^ooem  sibidnoexet  n^ndnm  cssfr, 
fwdajuscraatmui  etamm  etptnjdemm  natiamm  sffingere  cnpitatione  Dobss  hand  licet.  InfiniU  eium  est  romh 
•opia,  qliafnm  psr^icuis  et  apntis  oaxnmns  notianiims.  ]u  si  omnia  neganda  contumo  nolns  csscnt,  qnsram 
oonfwam  tantnm  et  impadectam  consequt  possnrans  notionem,  ottnia  fere  nsbis  esseot  «egand%  cxceptis  nds- 
tmainSf  qnas  inter  notianes  quasdam  i^traetas  evse  intelljg^us.  Qoi*  iatCTisven  stbt  nalmam  renma,  tam  coi^ 
,p«nm,  qnam  spintaum,  ewi^tam  asse  dixerit  ^  Et  esse  tamen  has  naturas,  omnt  plane  dohilatione  vacat. 
Qus  q^emadmodom  altera  barma  naturamm  agat  in  alteram,  sese  scire,  afinaet  ?  Qnis  eansas  tihi  patere^ 
mropter  qnas  hi  vel  ilU  effiectus,  ^uos  videmus  qnotidie  contingere,  \  certis  veniant  cerporibus,  jure  glorietar  ? 
Nec  tamen  qqisqusm  est*  qui  vel  illam  animse  in.  corpl^  operatioDcm,  vel  hos.  effectus  in  dubium  revocare  ausit 
Teneamua  igitor  ea,  quae  certo  novimus,  nec  idbirco  nos  ab  illis  dimoveri  patiamur,  quod  multa  rursos  sunt, 
quorum  naturam  ignoramus ;  contra  molta  nos  fugeit*  et  cognitienenf  uostnm  superafe,  teqno  at  tnmquillo  fe* 
nmos  animo.  Jotmnit  CUerici  contra  eos  qui  nirgarUf  ea  mihi^  uUa  ratbrnejieripom  aliquidf  obtervathnet  i  in 
Muheimitdit.Inkittc*  S^t* 
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ortlifl  Jtt-  tr've  pattwr  imfiliea  Jivedotiif  maii  it^mte  p«irer  in/imte 
iajf  ud  At-  fraedom.   What,  therefore,  hath  no  bonn^  set  to  its 
^  power,  irhat  can  bave  no  opposition  ntftde  to  its  will, 
4  nor  reirtraiat  laid  on  its  actions,  must  both  will  mtiA. 
act  fredy;    "  If  the  Supreme  Cause  were  not  a  be- 
ing endowed  irith  libertT  ind  choice,  Init  a  mere  ne- 
cessary affent,  then  would  it  fVdlow,  as  I>r  Clarke  well 
*  Demon-  observes     that  nothing  which  is  not,  could  possibly 
arvtiem  of  have  been  }  and  that  nothing  which  is,  could  possibly 
'^^1^5  not  hnve  been  ^  and  that  no  mode  or  circumstance  of 
the  existence  of  any  thini^  could  possibly  have  been  in 
GmL        uy  respect  otherwise  than  it  now  actnally  is.  All 
wUch  being  evidently  most  fiihe  and  absurd}  it  fisllows, 
on  the  contrary,  diat  the  Sapreme  Cause  is  not  a  mere 
necessary  agent^  bat  a  Being  endued  ^idi  liber^  and 
dwice.** 

f  Con^'t  To  this  reasoning  it  has  been  lately  replied  t,  diat 
^raeU.  *■  Clarke  must  have  known,  that  all  those  who  con- 
tend against  the  free  asency  of  the  Deity,  do  of  course 
acknovHedge,  that  nothing  could  have  happened,  or 
does  happen,  or  will  happen,  but  what  actually  has 
happened,  or  doth  happen,  or  will  happen ;  and  that 
it  is  most  false  and  absurd  to  deny  it.**  It  is,  there- 
fore, according  to  the  necessarians,  sbsolotelr  impos- 
sible, that  at  present  there  eould  exist  upon  tfais  earth 
more  or  fewer  persons  than  are  now  actually  alive  j 
that  the  earth  could  move  in  any  other  directum  than 
from  west  to  east }  or  that  there  conld  be  more  or 
fewer  planets  in  the  solar  systpm.  Yet  is  it  most  cer- 
tain, that  there  Kmx  hem  Jeiocr  parsons  on  the  earth 
than  there  are  now*,  that  diere  is  not  a  cultivated 
country  in  Europe  which  conld  not  contain  more  people 
than  now  inhabK  it  that  the  comets  move  in  very 
different  directions  from  that  of  west  to  east  *,  and  that 
as,  till  very  lately,  we  conceived  only  six  primary  pla- 
nets in  the  system,  it  is  evidently  possible  that  the  sjrstem 
might  contain  no  more.  Upon  the  supposition,  there- 
fore, that  the  Supreme  Being  acts  under  a  physical 
necessity,  the  same  things  are  possible  and  not  possible 
at  the  same  time,  which  is  the  grossest  of  all  absmrdities. 
It  might  have  been  objected  wi^  much  more  plansi- 
fcility,  that  the  First  Cause  cannot  posiiUy  be  free,  be- 
cause he  must  needs  do  always  what  is  best  In  Uw 
whole ;  buf  it  will  he  seen  by  and  by,  that  among  dif< 
ferent  created  systems,  there  U  no  reason  for  supposing 
any  one  absolotely  best. 
faimf^  OB-  tboogh  this  Being  be  free^  and  as  such  the  aii- 

change-  thoT  of  cbange  in  other  beings,  yet  he  must  himself  be 
able.  unchangeable  i  for  all  changes  have  a  beginning,  and 
consequently  are  eflects  of  some  prior  cattses.  But  there 
can  be  nothing  prior  to  the  existence  of  this  Being, 
as  be  is  eternal;  neither  any  cause  of  it,  as  he  is  rnde- 
pendent;  nor  conaeijuently  any  change  in  it,  exrapt  we 
COTild  suppose  him  to  change  kimseff,  which  is  the  same 
absurdity  as  to  produce  himself,  i.  e.  to  be  at  the  same 
^ff^  cause. 

OmniMi-  Omniscience,  as  well  as  some  of  tlie  foregoing  attri- 
eac«,  &C.  bates  of  the  Supreme  Being,  may  perhaps  be  more 
P™jdhi  easilydedocedthmt'  Wo  find  in  ouraelvea such  quati^ 
msnner  "  thortght  ahd  ^nteHigcnre^  power  md  freeihm^  &c, 

J  Sota'to        which  we  have  Che  evidence  of  conf^ciousne^s  as 
Xing  on    much  as  for  our  own  existence.    Inileed  it  is  only  by 
£viL        oar  consciousness  of  these  that  our  e\-i$tence  is  known 
to  ourselves.    We  know  likewise  that  these  are  per- 
.  fectionSy  and  that  to  have  them  is  better  than  to  be 
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wkbnat  them.   We  find  also  tlwt  they  have  pot  been  or^  Bo- 
ia  OS  fiwn  eternity.   They  must,  tbfr^Mv.  have  had  intt  "d  At. 
a  begmm'iigf  and  consequently  swne  rowjr,  Ibr  the  very 
aame  reason  that  a  being  b^^ning  to  exist  in  time  re-       ^  '  ^ 
qnires  a  cause.    Now  this  cause,  as  it  must  be  superior 
to  its  effect^  must  have  those  perfections  in  a  tuperwr 
degree ;  'and  if  it  be  the^^rst  causf,  it  must  have  them 
in  an  infinite  or  unlimited  Acpifsc^  since  bounds^  or  limi- 
tation without  a  limiter,  would^  as  we  have  already 
•liown,  be  nn  e^ect  without  a  cause. 

It  is  indeed  obvious,  that  the  omm'science  of  the  Su- 
preme Being  is  implied  in  hb  very  existence.  "  For 
all  things  being  not  only  present  to  hun,  bat  also  cn- 
ttrely  depending  upon  bim,  and  having  received  both 
their  being  itself  md  all  tbetr  powers  and  facoltiei  Jrom 
him,  it  is  maoifest  that  as  he  knows  alt  things  that  are, 
and  penetrates  every  part  of  their  substance  with  his  ^1- 
seeing  eye,  so  mnst  he  likewise  knew  all  possibilities  of 
things,  that  is,  all  effects  that  con  be.  For,  beiq^  alone 
self-existent,  and  having  alone  given  to  all  things  all 
the  powers  and  faculties  with  miich  they  are  endued, 
it  is  evident  that  he  mnst  of  necessity  know  perfect^ 
what  all  and  each  of  these  powen  and  Realties,  which 
ore  derived  wholly  Jrom  himself,  can  possibly  pradace. 
And  seeing  at  one  boondlefs  view,  or  more  proper- 
ly in  his  own  ideas,  all  the  possible  compositions  and 
divisMms,  variatioas  and  diaBpes,  circanstaaccs  aad 
dependenciea  of  thingi,  idl  their  possible  relations  one 
to  another,  and  their  dispoattioM  or  fibusses  to  certain 
and  respective  ends,  he  most  vrithout  possibility  Of 
error  know  exactly  vrhat  ia  best  and  properest  in  every 
one  of  the  numberless  possible  cases,  or  methods  of  dis- 
posing things ;  and  understand  perfefitly  bow  to  or- 
der and  direct  the  respective  means  to  faring  about 
what  he  so  knows  to  be  in  its  kind,  or  on  the  whtde, 
the  best  and  fittest  in  the  end.  This  is  what  is  meant 
by  infinite  wisdom,  or  omniscience  *  and  it  has  *  Cfarke't 
been  readily  admitted  by  every  man  who  has  believed  ^'^^ 
in  tite  existence  of  a  God,  as  the  creator  and  preserver  ^^j""^ 
of  all  things. 

Oonbts,  however,  have  been  entertained  by  tbeists,  God  Ibra- 
aad  pious  dieistSjwbetharoiBnlscienee  itself  can  certain- knowi  the 
ly  fenknow  what  are  called  contingent  events,  such  °^ 
as  the  aettoos  of  free  wents  ;  and  some  few  there  are 
professing  to  be  even  Christians;,  who  have  boldly  pro- 
nouneed  such  knowledge  to  be  impossible.  That  we 
have  no  adequate  notion  how  events,  which  are  called 
contingent,  can  be  certunly  foreknown,  must  indeed 
be  granted ',  but  we  are  not,  therefore,  authorized  to 
say  that  such  knowledge  is  impassible,  onless  it  can  be 
cleariy  shown  to  imply  a  contradiction.  They  who 
suppose  that  it  implies  a  contradtction,  most  likewiae 
snppose,  that,  where  there  is  not  a  citain  of  seoessary 
causes,  there  can  be  no  certainty  of  any  fittnre  eveat ; 
but  thii  is  evidently  a  mistake.  "  For  let  us  suppose 
that  there  is  in  man  a  power  of  begiamng  motion,  and 
of  uting  with  what  has  beeti  of  late  called  AAaba^ulKa/ 
freedom)  and  let  as  snpposo  fiurther  that  the  actioas  of 
stkU  a  man  cannot  pesstWy  be  foreknown ;  will  there 
not  yet  be  in  the  nature  of  things,  notwithstandii^  this 
snppositioD,  the  same  certatnty  (f  event  in  every  one  of  ' 
the  manN  actions,  as  if  they  were  ever  so  frtal  Mid  ne- 
cessary ?  For  in&tance,  suppose  the  man,  by  an  infernal 
principle  of  motion,  and  an  absolute  fifeedom  of  mind, 
to  do  soMie-  pattuidar.  action  Jo  Jby,-  and  -Aqipoeo  -it 
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Of  tbe  Be-  wu  not  possible  thiit  this  action  should  have  been  fore- 
tn^  and  At- seen  yesterthy,  was  there  not  nevertheless  the  Bame 
"^O^'  *^  certainty  of  event  as  if  it  had  been  foreseen,  and  abso- 
•  lately  necessary  f  That  is,  would  it  not  have  been  ai 
certain  a  tratA  yesterday,  and  from  eternity,  that  this 
action  was  in  evcnt/o&?pfl^/7urf/lo-£&iy,  notwithstand- 
ing the  supposed  freedcHD,  as  it  is  now  a  certain  and 
ifffa/lib/e  truth  that  it  is  performed  ?  Mere  certainty  of 
eventy  therefore,  does  not  in  any  measure  imply  neces- 
sity And  surely  it  implies  no  contradiction  to 
suppose,  that  every  future  event  which  in  the  nature 
of  things  is  now  certatrtj  may  now  be  certainly  known 
by  that  intelligence  which  is  omnUcient.  'l^c  manner 
bow  God  can  Ibreknow  future  events,  without  .a  chain 
^  necessary  causes,  it  is  indeed  impossible  for  us  to  ex- 
^ain :  yet  some  sort  of  general  notion  of  it  we  may  con< 
ccive.  For,  as  a  man  who  has  no  influence  over  an- 
other person^s  actions,  can  yet  often  perceive  before- 
hand what  that  other  will,  do }  and  a  wiser  and  more 
experienced  man,  vrith  still  greater probabitity  will  fore- 
see what  anotlier,  with  whose  disposition  he  is  perfect- 
ly acquainted,  will  in  certain  rircunutances  do  j  aud 
an  angel,  with  still  less  degrees  of  error,  may  have  a 
further  prospect  into  men^a  future  actionii :  so  it  is 
very  reasonable  to  couceive,  that  God,  without  in- 
fluencing men^s  wills  by  his  power,  or  subjecting  them 
to  a  chain  of  necessary  causes,  cannot  but  have  a  kjiow- 
ledgu  of  future  free  events,  as  much  more  certain  than 
men  or  angels  can  possibly  have,  as  the  peijcction  of  hi* 
Dature  U  greater  tban  that  of  theirs.  The  distinct  man- 
ner how  he  foresees  these  things  we  cannot,  indeed,  ex- 
^ain }  but  neither  can  we  explain  the  manner  of  num- 
berless other  Uiings,  of  the  reality  of  which,  however, 
DO  man  entertains  a  doubt  f."  We  must  therefore 
admit,  so  lung  as  we  perceive  no  ctmtradiction  in  it, 
that  God  always  knows  all  the  free  actions  of  men,  and 
all  other  btings  endued  with  liberty }  otherwise  be 
would  know  many  things  now  of  which  he  was  once 
ignorant,  and  consequently  his  omnucxence  would  re- 
ceive addition  from  events,  which  has  been  already 
shown  to  be  contrary  to  the  true  notion  of  infinity.—* 
In  a  being  incapable  of  change,  knowledge  has  no- 
thing to  do  with  before  or  afier.  To  every  purpose  of 
.knowledge  and  power,  all  things  are  to  him  equally 
present.  He  knows  perfectly  every  thing  that  is,  and 
what  to  us  10  future  he  knows  in  the  vny  same  manoer 
as  he  knows  what  to  us  is  present. 
Thus  have  we  demonstrated  the  necessary  existence 
f of  a  being  who  is  etemai,  independent,  unchangeahic^ 
sufficttn't,  omnipotent,  free  in  his  actions,  and  omtiiscicuti  and  this 
and  omni-  is  the  being  whom  we  worship  as  Goo.  EtemUy,  in- 
preunt.  dependence,  immutability,  omnipotence,  liberty,  and  om- 
niscience, wbich  seem  to  be  all  the  natural  attributes 
which  we  can  discover  in  the  divine  nature,  as  they  are 
conceived  to  be  differently  combined,  make  ns  speak  of 
him  in  difiercnt  terms.  His  enjoying  in  an  absolute 
manner  every  conceivable  power  or  perception,  makes 
ua  call  him  a  Being  infinitely  perfect.  His  being  capa- 
■ble  of  no  want,  defect^  or  uanappiness  of  any  kind,  de- 
notes him  to  be  otf  su^cient  m  himself;  and  the  unlimit- 
•  ed  exercise  <tf  his  knowledge  and  power,  demonstrates 
him  to  be  ommpreserU*  That  sodi  a  Being  must  be  in- 
comprehensible by  OS,  and  by  every  creature,  is  a  truth 
self-evident }  and  yet  in  all  ages  men  the  best  inten- 
tioiis  have  been  vainly  attemptiDg  this  impossibility. 
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The  manner  of  his  onmisciencc,  for  instance,  has  been  orthcBa 
the  subject  of  much  disputation  among  those  who  oughtu>|[BudA 
to  have  reflected  that  they  know  not  how  their  own  ^^'^ ' 
minds  were  present  to  their  own  bodies.— The  cele-  , 
brated  Dr  Clarke  and  his  adherents,  who  considered 
space  as  the  sme  qua  non  of  all  other  things,  in!ti»tcd, 
that  God  must  be  infinitely  extended  ;  and  that,  as 
wherever  his  substance  is,  there  hu  attributes  must  be, 
it  is  tbus  that  bis  knowledge  aud  ^wer  are  present 
with  every  creature.    Bui  ibis  notion  labours  under 
insuperable  difficulties. 

For  "  if  tbe  Divine  substance  be  infinitely  extended,  Tlw  nua- 
then  will  tbere  be  part  of  it  in  this  place  and  part  inner  of  the 
tbat.    It  must  be  comitoeniurate  with  all  particular ^ 
beings,  so  that  some  wilt  occupy  more  and  some  iessj||^'^''^'f^ 
of  itti  dimensions.   By  this  account  it  will  he  veiy  pro-hcutbh. 
per  and  philosi^ical  to  say,  that  God  is  not  in  Aeoorn, 
but  mly  a  /xirf  of  him :  and  that  an  eteph^at  or  a 
mountain,  a  whaie  or  a  wicked  ^ont,  have  more  of  the 
essence  or  presence  of  God  with  them,  than  the  holiest 
or  best  man  in  the  world,  unless  he  be  of  equal  size : 
all  wbich,  as  has  been  well  observed  *,  are  at  least  harsh  «  fratt'i 
and  grating  expressions.    As  tbe  attributes  of  the  Di-£a^ttd 
vine  Being  must  be  considered  in  the  same  manner  with 
bis  substance,  we  shall  likewise,  upon  this  notion  of^jf^[^ 
omnipresence,  have  a  part  of  his  knowledge  aud  powe^o/'^MKe, 
in  this  place,  and  a  part  of  them  in  tbat ;  and  of  these  Tme,  Im~ 
parts  tbe  one  must  he  greater  or  less  than  tbe  other, 
according  ta  the  dimensions  of  the  place  with  whicb^*** 
it  is  commensurate  ^  which  is  a  supposition  tbata|pean 
to  us  harsher,  if  possible,  tban  even  the  fivmer. 

"  Should  it  be  said  that  tbe  divine  attributes  are 
not  to  he  connidered  as  haviiw  parts  (thongb  we  see 
not  how  they  can  be  considered  otherwise  than  as  their 
subject),  they  must  then  exist  completely  in  every  point 
of  this  immense  expansion.  Be  it  so }  anJ  what 
follows  ?  Why,  every  point  of  this  infinitely  expanded 
being  ivill  be  omniscient  and  omnipotent  by  himself} 
an  inch  of  it  will  have  as  mucJi  wisdom  and  power  as 
a  yard,  a  mite,  or  the  whole  ;  and,  instead  of  one  iui- 
finite  wisdom  and  power,  we  shall  have  millions  :  For 
as  these  parts  of  the  substance  are  conceived  distinct^, 
and  one  individual  part  is  not  another,  so  must  the 
attributes  he  likewise  conceived,  and  the  individual 
power  and  knowledj^  of  one  part  be  distinct  from  that 
of  another."  And  if  so,  it  follows,  that  one  point  of 
this  expanded  being  has  equal  power  and  intelligence 
with  the  whole ;  so  that  the  notion  of  extension  being 
necessary  to  God's  presence  with  every  creature,  in- 
Tfilves  in  it  the  most  palpable  contradiction.  That 
God  is  at  all  times  and  in  all  places  so  present  with 
every  creature  as  to  have  an  absolute  iLuowled^,  of 
and  power  over  it,  is  indeed  capable  of  tbe  strictest 
demonstration ',  but  we  tbiuk  it  great  presumption  to 
assign  tbe  particular  mode  of  his  presence,  especially 
such  a  one  as  is  neither  agreeable  to  the  nature  of  an 
absolutely  perfect  Bebg,  nor  in  the  least  necessary  to 
tbe  exercise  of  any  one  perfection  which  he  can  be 
proved  to  possess.  Philosophers  and  divines  have  of- 
fered several  names  for  the  manner  in  which  God  is 
present  with  his  works  j  but  we  choose  rather  to  con- 
fess, tbat  the  tiumner  of  his  presence  is  to  us,  and  pro- 
bably to  every  creature,  wholly  incomprehensible.  Nw 
need  we  be  surprised  or  staggered  at  this,  when  we 
reflect  that  the  manner  in  which  oar  owb  minds  are 
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or  the  Be-  present  witb  onr  bodies  is  (0  ns  as  incomprehensible  as 
mg  and  At<the  manner  in  vhidi  the  sapreme  Mind  is  present  with 
evAry  thing  in  the  nniverse.    That  oor  minds  have  a 
^  power  over  our  limbs,  we  know  by  experience  :  but 

that  they  are  oot  extended  or  snbstantially  diffused 
tbroogfa  them,  is  certain    because  men  daily  lose  arms 
aod  le^,  without  losing  an^  part  of  tbeir  understanding, 
OT  feelmg  their  energies  of  volition  in  the  smallest  de- 
gree weakened.    But  we  need  porsue  this  subject  no 
jj^fiwther.    It  has  been  confessed  by  one  of  the  most  stre- 
tou'tExitt-^^^  advocates*  for  the  extrasion  of  the  Deity  and  all 
met  mat    minds,  that  "  there  is  an  incnapdiennblenen  in  the 
Vruhf.  Ace.  manner  of  every  thiog,  about  which  bo  CMtroveny  can 
P»S«  I  'o-  or  onght  to  be,  concerned." 

The  moral  attributes  of  God  may  be  deduced  from 
his  natural  ones,  'and  are  immediate  consequmces  of 
them  when  exercised  on  other  beings.  They  may  be 
termed  fats  secondary  relative  attributes,  as  diey  seem 
TCTftcUwi  ***  ^  the~  perfection  of  his  txttrnal  or/5  rather  than  any 
new  internal  perfections.  And  though  the  existence 
of  any  moral  quality  or  action  is  not  capable  of  strict 
demonatnUimtt  becaose  every  moral  action  or  quality,  as 
■acfa,  depends  upm  the  voill  of  the  agent,  which  must 
be  absolutely  free  \  ^yet  we  have  as  great  assurance  that 
there  are  moral  qualities  in  God,  and  that  be  will  al- 
ways act  according  to  these  qualities,  as  the  nature  of 
the  thing  admits  }  and  may  be  as  well  satisfied  of  it, 
as  if  it  werecapable  of  the  most  rigid  demonstration. 
This  important  point,  however,  cannot  be  so  clearly 
or  so  firmly  established  by  abstract  reasoning  as  by  tak- 
ing a  scientific  view  of  the  works  of  creation,  which 
cvmce  the  goodnes?,  holiness,  and  justice  of  their 
Author,  as  well  as  his  perfect  \risdom  and  infinite 
power.  The  consideration,  therefore,  of  the  moral 
attributes  of  God,  together  ^th  his  providence,  and 
the  duties  thence  incumbent  on  man,  is  the  proper 
bosinesB  of  ether  articles  (see  R£LIGI0H,  Theologt, 
and  Moral  Thihaophif. 

At  present  we  shall- only  obterve,  that  by  roasonihg 
i  prwi  from  hit  ■  existence  and  his  mtaral  perfections, 
be  conceir- must  necessarily  in&r  that  his  actions  are  tfac  result 
*^  1  of  unmixed  benevolcoce.  Every  wise  agent  has  some 
end  in  view  in  all  his  actions;  it  being  the  very  essence 
of  folly  to  act  for  no  end ;  but  there  cannot  be  an  end 
of  action  which  is  not  either  selfish  or  benevolent. 
Selfishness  is  the  offspring  of  want  and  imperfection, 
and  is  therefore  the  source  of  most  human  actions ; 
because  men  are  weak  and  imperfixt  beings,  capable 
of  daily  additions  to  their  happiness.  W'hen  the  thief 
plunders  a  bimse  at  midnight,  when  the  highwayman 
robs  a  traveller  00  the  road,  and  even  when  the  as- 
sassin raordera  the  man  who  never  injiired  him ;  it  wilt 
be  fimnd  that  their  actions  spring  not  from  an  innate 
desire  to  inflict  misery  upon  others,  hot  from  a  pro- 
spect of  reaping  advantage  to  themselves.  The  object 
of  the  thief  and  the  robbncr  is  obvious :  it  is  to  gain 
money,  which  is  the  mean  of  ptrocnring  the  comforta 
of  life.  Even  the  assasrin  has  idwayi  the  same  selfish 
end  i>  view :  either  be  is  bribed  to  commit  tfactnurder, 
w  he  fancies  that  his  horrid  deed  will  remove  an  0^ 
gtaete  from  the  way  to  his  own  bappmes!!.  But  they 
are  not  vmoos  men  only  who  act  from  selfish  considera- 
tions: much  of  human  virtue^  when  traced  to  its 
source,  wj/i  he  found  to  have  its  origin  in  the  desire 
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of  happiness.  When  a  man  gives  his  money  to  feed  ortlieB*- 
the  hungry  and  to  clothe  the  naked,  he  believes  thatin^  RndAt- 
he  is  acting  agreeably  to  the  will  of  Him  to  whom  he  tn^ut"  "f 
and  the  poor  stand  in  the  same  relation ;  and  he  looks  °  '  . 
for  a  future  and  eternal  reward.  By  contiauiog  the 
practice,  he  soon  acquires  the  habit  of  benevolence } 
after  which,  indeed,  he  looks  for  no  further  rcward| 
when  performing  particular  actions,  than  the  imme* 
diate  j^easure  of  doing  good.  Hiis  selfishness  of  mail 
is  the  necessary  f»Nisequence  of  his  progressive  state. 
But  the  Being  who  is  mdependent,  omnipotent,  om^ 
niscient,  and,  in  a  word,  possessed  of  every  possible 
perfection,  is  incapable  of  progmnon,  or  of  having 
any  aceession  whatever  made  to  his  happiness.  He  if* 
immutable  and  must  of  necessity  have  been  as  happy 
from  eternity,  when  existing  alone,  as  after  tlie  cit-n- 
tion  of  ten  thousand  woHds.  When,  therefore,  be 
willed  the  existence  of  other  beings,  he  could  have  no- 
thing in  view  but  to  communicate  some  resemblance  of 
his  Own  perfections  and  happiness.  That  be  had  some 
end  in  view,  follows  undeniably  from  his  infinite  wis- 
dom. That  he  could  not  hate  a  Kljvih  end,  fbllow<i 
with  equ^  certainty  from  his  own  infinite  perfections  *, 
and  as  fhere  is  no  medium,  in  the  actions  of  a  wise  Be- 
ing, between  selfishness  and  benevolence,  we  mnst  ne- 
cessarily conclude,  that  the  creation  was  the  result  of 
unmixed  benevolenee  or  perfect  goodness.  Hie  other 
moval  attributes  of  the  I>eity,  his  justice,  mercy  and 
troth,  onght  therefore  only  to  be  considered  as  so 
many  different  views  of  the  same  goodnes*  in  the 
Creator,  and  various  sources  of  happiness  to  the  crea- 
ttire.  Tliese  are  alwavs  snbordinate  to  and  regttUttai 
by  this  one  principal  perfection  and  brightest  ray  of  tfafl 
Divinity. 

"  Thus  we  conceive  hU  justice  to  be  exerted  on  any 
being  no  farther  than  his  goodness  necessarily  requires, 
in  order  to  make  that  being,  or  others  sensible  of  the 
kfinous  nature  and  pernicwas  effects  of  sin  *,  and  there-  •  No/m  Io 
by  to  bring  them  to  ss  great  a  degree  of  happiness  as  King  on 
their  several  natures  arc  capable  or.  His  finest  hates 
and  abhors  all  wickedness,  only  as  Its  necessary  conse- 
quences are  absolute  and  unavoidable  misery ;  and  bi^ 
veracity  or  faithfulness  seems  to  be  concerned  for  truth, 
only  because  it  is  connected  with  and  productive  of  the 
happiness  of  all  rational  beings ;  to  provide  the  proper- 
est  means  for  attaining  which  great  end,  is  the  exercise 
of  his  lifiirfom."  Such  is  the  view  of  God*s  mwal  at- 
tributes, which  the  abstract  contemplation  of  his  natural 
perfections  necessarily  gives }  and  whether  this  way  of 
conceiving  tbem  be  not  attended  with  less  difficulty 
than  the  common  manner  of  treating  them  under  the 
notion  of  two  infinites  dumetrKi^  epposite,  must  be 
left  to  the  judgment  of  the  reader. 

But  if  the  Creator  and  sn]^me  Governor  of  <ill  Tke'orijia 
things  be  a  Being  of  infinite  power,  perfect  wisdom,  of  cviL . 
aod  pnre  benevolence,  how  came  evil  into  the  workb 
of  creation  ?  lids  is  a  question  which  has  employed 
the  speculative  mind  from  the  fint  dawning  of  philo- 
sophy, and  will  continue  to  employ  it  till  our  facul- 
ties n  enlarged  in  a  future  state,  when  philosopby 
shall  give  place  to  more  perfect  knowledge.    To  these  jf^^^^g^ 
meditations,  as  has  been  well  observed     humanity  is  a^vc /»- 
not  equal.    Volumes  have  been  written  on  Che  sub- ^uiry  into  - 
iect :  but  we  believe  that  the  fiillowing  extract  frora'^  Qri^ 
4Ba 
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Of  the  Be-  Br  Clarke  cwtaiiu  all  Uutt  cw  U  ndvaaced  with  ccv^ 

toe  And  At-  tainty,  and  all  that  U  necciaarj  to  viodicate  the  «»•  of 

tnliutes  or  j-,  i '   '  ' 

God.  tonuui. 
V  1— '  ^*  Alt  that  we  call  evU  (says  that  able  reaRoner  f ), 
-f  Dt'/Ron-  is  cither  an  evTi  o/*  imperfectum,  aa  the  want  of  certaia 
ttrati^n  of  faculties  and  excetleocies  nUIch  other  cceatorea  h&ve  } 
amf^Hrf^  or  natural  evit^  as  pain,  death,  and  the  like  \  or  moral 
butn  of  f^'i^t  kiods  of  vice.  The^n £  of  tbei>e  i«  not  jiro- 
GmE.  perly  an  evil  :  for  every"  power,  &ci)ltVf  or  peHTec- 
tion,  which  any  creature  enjoys,  being  the  free  gift  ni 
God,  which  he  was  no  more  obliged  to  bestow  than 
he.  was  to  confer  being  or  existence  itself,  it  i»  plain^ 
that  the  want  of  any  certain  iaculty  or  perfection 
in  any  kind  of  creatores,  wliicb  never  belonged  to 
their  nature,  is  no  more  an  evil  to  them,  tbaa  their 
never  having  heea  crratied  or  broof^t  into  being  at  all 
could  propeHy  he  calkd  aB  evil."  To  this  we  maj 
add,  that  aa  no  created  being  can  be  self-^ustent  and 
'  independent,  imperfection  is  unavtudable  in  the  crea- 
tion, so  that  the  evil  of  defect  (as  it  is  mo6t  abaurdty 
called)  must  have  been  admitted,  or  nothing  could 
ever  have  existed  but  O  d.  Xhe  second  kind  of  evil, 
which  we  call  natural  evil,  is  either  a  necessary  conse- 
quence of  the  former,  as  death  to  a  creature  on  whose 
natiuje  immortality  was  never  conferred  j  and  then  it  is 
no  more  pnqwrly  an  evil  than  die  former :  Or  else  it  is 
conntcrpoised  in  Uie  whole  with  as  great  or  greater 
good,  as  the  auctions  andsuffh-iags  y  good  men :  and 
then  also  it  is  pn^riy  no  evil.  Or  cue  it  is  a  punitk* 
matt  i  and  then  it  is  a  necessary  consequence  the 
third  and  last  sort  of  evil,  viz,  mora/  tviU  And  Mw 
arises  vrholly  from  the  abuse  of  Ubertyy  whieh  God  gave 
to  fats  creatures  for  other  purposes,  and  which  it  was 
reasonable  and  fit  to  give  them  for  the  perfectira  and 
order  of  the  whole  creation :  only  they,  contrary  to 
God^B  intention  and  command,  have  abused  what  was 
necessary  for  the  perfection  of  the  whole,  to  the  cor- 
ruption and  depravation  of  themselves.  And  thus  liave 
all  sorts  of  cvik  entered  into  the  world,  without  any 
diminution  to  the  infinite  goodness  of  its  Creator  uid 
Governor.*' 

Vh«tb«r  But  thoi^  evil  could  not  be  totally  excluded  from 
I  lie  pretentthe  untveiw,  are  we  not  authorized  to  infer,  from  the 
he  the  belt  ingiute  powcf,  wisdom,  and  goodness  of  the  Creator, 
Oj<tempos.  present  system  is  upon  the  whole  the  very  best 

system  possiUe  }  Undoubtedly  we  are,  if  of  passible 
systems  there  can  be  a  beetz  hot  this  is  so  far  from  be- 
ing evident,  that  we  think  it  implies  a  contradiction. 
A  best  of  beings  there  is,  viz.  God,  who  is  possess- 
ed of  infinite  perfections  j  but  there  cannot  be  a  best  of 
creatures  or  of  crested  systems.  To  prove  this,  wo 
need  only  reflect,  that  wherever  creation  at(^,  il 
must  stop  infinitely  diort  of  infinity }  and  that  how 
perfect  soever  we  craoeive  any  creature  or  system 
of  creatures  to  be,  yet  the  distance  between  that 
atid  God  is  not  leMeaed.  but  continues  infinite.  Uenco 
it  follows  that,  the  nature  of  God  and  hs»  onwipo- 
tence  is  sn^  thhtwhatawr  number  of  crsatDfcs  he 
has  made,  be  wi^  i^l  add  to  that  numher;  and 
tint  however  gao^  or  pevfcet  the  qrstem  naj  be  m 
the  whole,  he  mi^  sdlL  make  otluw  equally  good  and 
314  peHect 

Ongin  oC      The  dispute,  whether  a  being  of  ii^uite  power* 
ins-   niidoo),  and  hsncvolen«e,  must  be  supposed  tp  haw 
"^'*'       eMited  the  bett  pombU  jyctcw,  and  theembarrsssnient  of 
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men's  imdnrstsndings  about  it,  seem  to  have  arisen  from  ofthe 
their  taking  the  words  geei/,  beUer^  and  Aeit,  ibr  abso-  hi|^ 
hite  qualities  inbervat  in  the  nature  of  thin^,  whereas  ^'^^ 
in  truth  they  are  only  relations  arising  from  certain  ap- . 
petitcs.  Tliey  have  indeed  a  fiHudAtion,  as  aJI  rela- 
tieas  have,  in  something  absolute,  and  denote  the  thing 
in  which  they  are  founded  i  but  yet  they  themselves 
imply  nothing  more  than  a  relation  of  congruity  between 
some  appetite  and  its  objects.  This  is  evident  \  be- 
cause the  s^una  object,  when  applied  to  an  appetite  to 
which  it  has  a  oougruity,  is  good  ^  and  bad,  when  ap- 
plied to  an  appetite  to  which  it  has  no  congruity.  Thus, 
the  earth  and  air  to  terrestrial  animiUsare  good  elements, 
and  necessary  to'  their  preservation  :  to  those  animals 
the  water  is  bad,  which  yet  a&rds  the  best  recep- 
tacle to  fishes.  Gwdt  therefore,  beii^  rektive  to 
appetite,  that  must  be  reckoned  the  best  creature  by 
BS  wludk  has  the  strongest  a^tites,  and  the  surest 
means  of  satisfying  them  alt,  and  securing  its  own  per- 
manent happiness.  And  though  the  substance  of  crea. 
tares  is  chiefly  to  be  regarded  as  contributing  to  tfaei^ 
perfection,  yet  we  have  no  way  of  measuring  the  per- 
fection of  different  substances  but  by  their  qualities, 
f.  e.  by  their  appetites  by  which  they  are  seosihle  of 
^ood  and  evil,  and  by  their  powers  to  ^ocuce  those  ob- 
jects from  which  they  receive  thatsenaeof  thu^whidi 
makes  tbtm  ha)^y.  j,^ 

It  is  plain,  therefwe,  that  whatever  syatem^  we  «up>  K»  lyrici 
pose  in  nature,  God  night  hai^  made  aaothec  equal  ^soMsl} 
to  it}  .his  infinite  wisdom  and  power  hevig  aUeto^^ 
make  other  creatnres -equal  in  ewy  reepact  to  any 
that  we  know  or  can  conceive,  and  to  give  them  equal 
or  stronger  appetites,  and  as  certain  or  more  eertaia 
ways  of  satisfying  them.  We  see  in  many  cases,  that 
very  diSerent  means  will  answer  the  same  end.  A  oer- 
taiu  nuDiber  of  regular  pyramids  will  fill  a  space ;  «id 
yet  irregular  ones  will  do  it  as  well,  if  what  we  take 
from  the  one  be  added  to  another }  and  die  same  thii^ 
may  be  done  by  bodies  of  the  most  iiregular  and  dif- 
ferent figures  in  the  same  manner :  and  therefore  we 
may  very  well  conceive,  that  the  answering  of  appe- 
titw,  iriudi  is  all  the  natural  good  that  is  in  the  worid, 
may  aa  well  be  obtained  in  another  aystm  as  in  this } 
ptmided  we  suppose,  that  what*  the  a^tites  of  the 
sentient  bebgs  are  changed,  the  objects  are  idao  nited 
to  diem,  and  ao  equal  oongraity  among  the  parts  of  the 
whole  intradoced.  This  is  so  easily  ceooeived,  that  in 
an  indefinite  number  of  possible  worlds,  wo  do  not  see 
why  it  may  not  he  done  in  numberless  ways  by  iofinits 
power  and  wisdom.  jtc 

If  then  it  be  plain,  that  there  might  have  been  manyC'ff^y' 
other  worlds,  or  even  but  one,  equal  to  this  in  aUf'^^ii 
respects  as  to  goodaess,  there  could  be  no  necessity,  j^Joe^ 
either  physical  or  moral,  that  God  should  create  ue  Ate  tkfR- 
ene  rather  than  the  other}  bceaose  nothing  could <> 
make  the  one  better,  or  to  him-nHnv  agroeable,  diaa^^V" 
the  ether,  hut  his  own  firee  eboice.   Either,  thm-^^ 
fore,  God  must  be  possessed  of  abeoluta  fiwedom,  or, 
among  a  number  of  possibilities  equally  pofect,  he- 
could  net  have  soade  a  cbMce,  and  so  ne&ing  wctdd 
ever  have  been  created.   It  is  not,  then,  as  licibaitz 
and  otben  argue,  the  natural  and  necessary  goocbcss  of 
some  particular  things,  re/wsented  bff  the  devine  ideate 
which  dfitenDines  God  to  prefer  them  to  all  others,  if 
undentood  of  his  JirH  act  of  prodocing  them ;  but  it 


Digitized  by 


Google  " 


ap-  VI,  M  E  T  A  P 

:beBe->3  hw  own  iWo  tlipiee  vfaicb,  Kmmig  many  equal  po- 
u(I  At-  teuttal  goods,  makes  some  things  aetuaify  good,  and  de- 
termines  tbem  into  existence.  Wben  those  aie  oare 
^  suppoeed  to  exist,  every  thing  or  action  becomrs  good 
wbicli  tends  to  ^ir  faappiness  and  preservation  ;  and 
to  sa^ose  their  all-perfect  Anthw  to  have  any  other 
end  in  view  than  their  preservation  and  ha]^ine«s, 
is  the  same  absurdity  as  to  snppose  that  knowledge 
may  produce  igMtwice  }  power,  weakMss  }  or  wisdom 

my. 

We  have  now  finished  what  w«  proposed  ander  the 
article  Meta^iysics.  It  has  sweUed  in  our  hands  to 
a  large  extent ;  and  yet  it  cu  be  eonsidefed  as  little 
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more  than  an  introduction  lo  that  science,  which  eom^of  dw  Be- 

prelieods  within  its  wide  grasp  every  thing  existing. n^uid  At- 

The  reader  who  wishes  to  pursue  these  mtrresting  ("^otei  of 

speculations,  should  study  diligently  the  authors  whom 

we  have  consulted,  and  to  wbmn  we  have  been  eaze-       '  ~^ 

fill  to  refer  in  the  margin.    Were  we  to  make  a  selec- 

ticm^  we  should  without  hesitation  recommend  Aristotle 

and  Plato  among  the  ancients;  and  Cndwwth,  Lockc^ 

Hartley,  and  Bud,  MMog  the  amdens.   These  pUlo- 

sophers,  indeed,  on  many  points,  diier  exceedingly  from 

one  another }  hot  be  who  wishes  net  to  adopt  opimona 

at  random,  should  know  irint  can  be  snid  on  both  sides 

of  every  question. 


MET 

^>lu-     METAPLASlVfUS,  in  Grammar^  a  transmntatiw 
or  cbai^  wade  ia  a  word,  by  adding,  retrenching,  or 
y^^^ff  altering  a  syllable  or  letter  ^moC 
V—'    METAPONTeM,  or  Metapontium,  in  Anciet^ 
Gengrt^yf  a  town  of  Lucania,  on  the  Sinus  Tarent»- 
ms,  to  the  west  of  Taieatnm  *,  bnilt  by  the  Pylians 
who  returned  from  Troj  i  and  where  Pythaooiasis  said 
te-bave  tat^t  in  Uie  time  of  ServioB  Tnllras.  ifcto. 
fontmiy  tbe  people ;  who  pretended  to  ^ow  in  a  temple 
of  Minora,  the  toolB  with  iriiieh  £pesB  built  tbe  woedcn 
horse,  (Justin).    Now  a  Cower,  called  Torre  dt  Murvy 
m  the  Basilieata  of  Naples. 

META8TASIO,   L'Ahbe   Pkerre  Bonateh- 
TUKE,  a  celebrated  Italian  poet,  whose  real  name 
was  TVopm.n,  was  bom  at  Assiw,  on  Janoary  ^ 
1698.     His   tdcnt  for  poetry  was  first  uofclded 
by  the  i«srding  of  Tasso  \  and  he  began  to  compose 
verses  at  ten  yean  of  age.        A  pndigy  of  this 
natore  (sayo  Metastasia)  made  such  an  imprsssion  en 
my  master,  the  celebrated  Gravina,  that  he  thence^ 
f«tb  oonnderrd  me  as  a  ^ant  wort^  nt  being  colti- 
vated  by  bis  own  bands.*'   Mstoetosio  was  only  fouw 
teen  yeara  of  age  when  be  senposejl  bis  tragei^  en- 
titled II  Gnutim  s  in  whi^  be  too  cme  and 
scrupulous  an  imitator  of  the  Grecian  drama.  Our 
young  port  upfortonatoly  lost  his  jmtron  in  1717} 
'  who  left  him  his  heir,  **  as  being  a  young  man  of 
most  promising  abilities."    Metastnsio,  at  the  age  of 
nineteen,  being,  in  cmisequence  of  this  inhtrituce, 
snperior  to  those  wants  iriiich  repress  the  exertiMiB  of 
geoias,  and  to  which  men  of  abilities  are  too  often 
siAject,  gave  fall  seope  to  his  ioolinatioo  for  poetry. 
He  began  bis  dramatic  career  with  the  Didotmt  jUm^ 
dmnatOy  which  was  aeted  at  Naples  in  1 7  34 ;  the  mn* 
sie  was  composed  by  Sam.   He  soon  acqnbed  socb 
celebrity,  that  in  1739  be  was  invited  to  Vionns.  by 
the  emperor  Cfaariea  vl.}  iriw  a^mated  bim  impe- 
rial  poet,  and  gnuitcd  him  a  pensien  of  4000  flonae. 
From  that  time  seme  of  bis  worics  wen  pseaeated  at 
every  coml  festival  *,  and  notwithstanding  the  extreme 
magnificence  of  these  eatortainments,  they  would  now 
be  ioTgotten  were  it  not  for  tbe  ^"erses  which  be  eomh 
posed  upon  the  occasion.    Tbe  courts  of  Vienna  and 
Madrid  vied  with  eacb  odier  in  the  presents  which  they 
conferred  upon  him.  Frdm  Maria  Theresa  he  received 
a  snuff-hoK  and  a  pert-lbUo  set  with  diamonds,  and 
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a  golden  candlestick  with  a  scnen.   Ferdiaasd  V£>  Mctastuio, 
king  of  Spain,  infotmed  of  tbe  great  merit  of  JUeta- '  ■' 
staaio  by  FariaelU,  of  whom  be  was  a  passionate  ad- 
mirer, sent  him  a  present  of  a  casket  mounted  with 
geld,  and  furnished  with  the  different  implements  «f 
writing.    Tbis  iiimMuite  of  kings  and     the  muses 
waa  of  a  ehcerfid  temper^  and  wae  eneeedin^y  tem^ 
nto :  to  tlus  he  was  prsbably  indebted  for  the  uain- 
twrnpteJ  health  which  be  enjoyed,  and  for  tbe  catixe 
posecssion  of  his  senses  and  facuItieB  to  the  most  advan- 
ced period  of  old  age.    He  took  hi»  meats,  arose,  and 
went  to  bed,  always  at  stated  hours.    This  exactness  ' 
aad  ordw  were  scrupulously  observed  even  in  the  most 
trifling  actions  of  his  life.  He  used  to  say  in  jest,  that 
he  dreaded  hell  fin-  no  ether  reason  but  biecause  it  waa 
a  p^Kc  u6i  nuUus  erdo,  ud  tamfiUmus  hurrar 
Aaoitat.    He  bad  even  his  stated  hours  for  making 
verses ;  to  which  be  scrupulously  adhered,  without 
waiting  toe  the  nuwent  of  poetical  enthusiasm.  He 
was  equiUly  regular  in  the  duties  of  Uw  Christian  as  in 
the  b^ovn  of  dm  scbolaf .   His  bdummu'  waa  that  of 
n  true  pliUesopfaer :  his  ambitien>  nxtanded  no  fiuther 
than  tha  attainment  of  Btoway  liime  j  and  he  demised 
everr  civil  mark  of  distinotMa.  When  Charles  VL  of- 
fered him  tbe  titlis  of  CottiH  or  of  Saron,  which  add  no 
real  worth  or  dignity  to  the  possessor,  but  frequently 
make  him  appear  in  a  more  ridiculous  light,  be  instant- 
ly bc^^sd  tbe  CKvoor  that  be  would  allow  him  still  to 
continue  MetaaUum,    The  empress  Maria  Theresa  af- 
terwards wished  to  bestow  upon  him  the  smaU  cross  of 
St  Stephen  }  bat  he  esKUsed  himself  mi  account  of  his 
age,  iriiich  would  prevent  him  finm  assisting  at  the  fes- 
tivsJs  of  the  order.  He  was  attacked  by  a  Sever  on  tbe 
ad  of  April  178a  \  and  he  died  on  the  12th  of  tbe  same 
nmnib,  at  the  agi»  of  84.   Before  his  death  be  Kceived 
tbe  sacnusent  aoeerding  to  tbe  fona-  of  the  Bomish 
eburch    nod  Pius  VL  wbo  was  tben-aC  Vienna,  seat 
Urn-  bb  apestolie^  benediction  iu  articuio  murttM,  He 
left,  about  1 50,000  florins.  He  coa^osed  a  great  mub- 
her  of  tr^;ic  opem^  aad  several  samll  dramatic  pieces 
whicb  have  boon  set  to  masio.    We  have  diffwent  edj- 
taons  of  them  in  4tar  Svo,  and  i  ime ;  and  M.  Biche* 
kt  bas  published  a  translation  of  Umjb  into  French,  in 
12  vols,  small  lamo.  ' 

The  greatest  part  of  Metastasie's  writings  will  coo- 
ler inuainrtality  on  their  author.   His  di^^pie  is  na- 
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MitHstiisia  tural,  simple,  and  easy  ;  bis  style  is  ^dways  pore  and 
\  mwm^.m  ■  'elegant,  and  sorottimes  suldinw  and  patnetic.  Hifl 
subjects  are  noble,  interesting,  and  excellently  adapt- 
ed for  repreeentatiwi.  He -was  perfectly  ac<|aainted 
with  the  resources  of  bis  art,  and  has  subjected  the 
opera  to  rules.  He  stripped  it  of  its  machinery, 
and  of  the  marveUoos,  which  was  fitted  to-'exute 
the  gaze  of  astonishment,  but  which  gave  no  iostruc- 
tion  to  the  understaoding,  and  -made  .no  impression 
on  the  heart*  His  descriptions  are- copied  from  na- 
ture; the  situations  bis  characters  never  fail  to 
raise  an  interest  in  the  reader,  and  often  excite  the 
tear  of  pity.  His  fables  are  celebrated ;  his  cbsmc- 
ters  are  noble  and  well  supported ;  his  plots  are  ex- 
cellently conducted, .  and  happily  unravelled.  **  There 
■  are  souhu  (am'  Volture)  wutby  of  Comeille  when 
he  does  not  -Mdaim,  and  of  Raune  when  be  is  not 
feeble."  '  His  operas,-  in  point  of  the  pathetic,  may 
be  compared  with  our  finest  tragedies ;  and  may  be 
reii-  vriih  great  pleasure,  independent  of  the  charms 
of  the  music.  We  must  not,  however,  expect  to  find 
in  Metastasio  that  exact  regularity,  and  that  fertile 
simplicity,  which  constitntes  the  excellence  of  some 
«f  our  tragic  poets :  But  though  he  sometimes  trans- 
gresses the  unities  of  time  and  place,  he  alwa^  pre- 
serves the  nnity  of  interest.  Notwithstanding  all 
these  advantages,  seme  critics  will  not  allow  him-'  the 
nwrit  of  invention,-  which  is  'the  first  qualification  of 
a  poet.  They  consider  him  only  as  a  successful  imita- 
tor of  the  French  tra^e  writers,  from  whom  a  great 
part  of  his  beauties  are  borrowed,  and  place  him  at 
the  bead  of  the  finest  wits  in  Italy,  'bnt  deny  that  fae 
possessed  'genius.  He  was  a  fiind  admirer  w  the  an- 
cients ;■  and  this  lulmiration,  increasing  with  the  soli- 
dity of  his  understanding)  continued  to  the  last  period 
of  his  life.  He'  recommended  reading  >them,  -  as  he 
himself  had  done,  in  a  chront^gical 'Oider.  :Hi9  me- 
mory was  excellent,  and  continued  unimpaired  even  in 
old  age.  Horace -'Was  his  favourite  author,  and  he 
could  repeat  almost  the  whole  of  hia  verses.  Metastasio, 
who,  as  we  have  observed,  was  the  pupil  of  the  cele- 
brated Gravini,  added  a  gentleness  of  character  pecu- 
liar to  himself  tfr  the  accuracy  of  thinking  and  great 
erudition  of  his  master.  *  His  abilities  and  fame  wcre 
respected  by  the  critics  in  general}  and- whereas  the 
life  of  roost  men  of  letters  is  one  continued  warfare, 
his  days  happily  glided  away  in  tranquillity  and  peace. 
The  circumstance  whlfdi  occasioned  the  change  of  bis 
name  is  thus  related  in  a  late  anecdote  "  Gravina's 
barber,  who,  like  most  of  his  profession,  was  a  great 
talker,  one  day  informed  him,  that  in  the  Place  de  la 
ValieeUa^  where  he  had-bis  shop,  a  young  boy  came 
every  evening,  and  -sun^  extempore  verses  of -bis  own 
composition,  so  barmenious  and  elegant  that  all  the 
passengers  stopped  to  listen  to  them.  Gravina,  upon 
this  information,  added  one  to  the- -number  of  the 
young  poet's  audience,  and  found  the  verses  so -supe- 
rior to  the  idea  which  he  had  formed  «f  ^them  from 
the  acconnt  of  the  barber,  and  so  much  above  the  ca- 
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Icttts,  be  tofdifiin  home  to  Us  own  honse,  and  chan-Heta^UM 
ged  his  name  mto  JCrtasCuw,  which  signifies  the  same  II 
thing  in  Gredc.   In  sbwt,  by  a  plan  of  education  and 
by  instmctions  suited  to  his  genius,  Gravina  laid  the  ' 
foundation  of  -that  reputation  which  be  ^«dicted,  and 
■which  Metastasio  now  enjoys."    Vies  de$  Hommes  U- 
hutrea  d^ltalic^  torn.  i.  p.  187. 

ftlETASTASIS,  in  Medicine^  a  transposition  or 
settlement  of  some  bumour  or  disease  in  some  other 
part  -y  and  sometimes  it  signifies  such  an  alteration  of  a 
disease  as  is  succeeded  by  a  solution. 

METATARSUS  (^7»,  beyond,  aod  tm^^  the 
tortus),  -m  anatomy,  that  part  of  the  human  dteleton 
containing  the  middle  of  the  foot.  See  Anatout 
Index. 

METATHESIS,  in  Grtmmor,  a  species  of  tlie 
metaplasmua ;  being  a  figure  whereby  the  letters  or 
nllables  of  a  word  -are  transposed,  or  shifted  out  of 
their  usual  situations,  as  pistris  for  pristis,  Lgbia  for 
ZftM,  &c. 

IWs  wwd'  is,  by  physicians,  used  with  respect  te 
morbific  causes,  which  when  they  cannot  be  evacuat- 
ed, are  removed  to  places  where  they  are  less  injuri- 
■ous. 

'METELIN,  the  modem  name  of  the  idand  of  Ijcs- 
boB.    See  Lesbos  and  Mitylene. 

In  the  Irish  Philosophical  Transactions  for  1789, 
we  have  a  descriptioo  of  this  island  by  the  earl  of 
Chariemont,  in  which  he  speaks  with  raptures  of  its 
beauties.  "  The  mountains,  whose  rugged  tops  ex- 
hibit a  pleasing  ioterspersion  of  rocks  and  fine  gmvesi 
Iwve  their  gnen  sides,  for  many  miles  along  the  coast, 
«ova«d  with  oltvea,  whose  less  agreeable  verdure  is 
tmrrected,  embellished,  and  brightened  by  a  livdy 
mixture  of  bays  and  laurels  aspiring  to  the  height 
of  forest  trees,  of  myrtles  and  pomegranates,  of  ar- 
butes  rich  at  once  in  blossom  aod  in  beny,  of  mulber- 
ries growing  wild  and  laden  with  fruit,  &c.  Winter  is 
here  unknown,  the  verdure  is  perpetual,  and  the  fre- 
quency of  evci^ens  gives  to  December  the  colour 
June.  The  parching  heat  of  snmnwr  is  never  felt  j  the 
thick  shade  of  trees,  uid  thousands  of  crystal  firings 
which  everywhere  arise  and  form  themselves  into  na- 
numbcred  rivulets,  joined  to  the  refreshing  sea  brvezr, 
the  constant  corrective  and  companion  of'ttowtide  heat, 
qualify  the  burning  air,  and  render  the  year  a  never- 
ending  May.  He  houses  are  constrocted  in  soch  a 
manner  as  to  have  Ike  best  view  of  these  natural  beauties. 
Each  is  a  sqvare  tower  neatly  built  of  hewn  stone,  so 
high  as  to  overtop  the-trees,  and  to  command  a  view  of 
the  sea  and  oeigbbearing  klands.  The  lower  stories 
are  granaries  and  storehouses  ;  and  the  habitable  apart- 
laents  are  all  .at  the  top,  to  which  you  ascend  by  a 
stone  stair,  bulk  for  the  most  part  on  the  outside,  •  and 
surrounding  the-tower  j  se  that  from  the  apartment  the 
trees  are  overlooked,  aod  the  whole  conntry  is  seen  \ 
while  the  habitations  themselves,  which  are  very  nu- 
merous, peering  above  the  groves,  add  life  and  variety 
to  the  enchanting  prospect,  and  give  an  air  of  human 


pacity  of  a  child  of  ten  or  eleven  years  of  age,  that    population  to  diese  woodlands,  which  might  otherwise 


be  instantly  determined  to  undevtaktf  the  cultivation  of 
se  promising  a  plant.  -■  His-  first  cm  was  to  put  the 
Toung  Trapassi  (which  was  the  bby*s  nanie)'to  school  ^ 
but  apptehending  that  the  ordinary  methods  of  edu- 
cation might  diwfe  the -progress -of  so  uncommon  ta- 


be  supposed  the  region  of  Dryads,  of  Naiads,  and  of 
Satyrs." 

l%e  most  remaritable  thing;  however,  in  this  island 
is  a  custom  by  which  the  women  have  here  openly 
nswped  those  rights  ^  sorereignty  irfiich  in  other 

ccuntries 
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telio.  countfien  are  supposed  to  belong  essentially  to  ihe  men. 

V  — '  Contrary  (says  fals  loriUbip)  to  tbo  usage  of  all 
btlier  countries,  the  c-Mcst  daughter  here  inherits;  and 
the  sons,  like  daughters  everywhere  else,  are  por- 
tioned off  with  small  doirers,  or,  which  is  still  worse, 
turned  out  penniless  to  seek  their  fortune^  If  a  man 
have  two  daughters,  the  eldest,  at  her  marriage,  is  en- 
titled to  all  her  mother'^  possesaioiis,  which  are  by  far 
the  ^ireater  part  of  the  fiiniily  estate,  as  the  mother, 
keeping  up  her  prerogative,  never  parts  with  the 
power  over  any  portion  of  what  she  has  brought  into 
the  family,  until  she  is  forced  into  it  b^  the  marriage 
of  ber  daii^ter}  and  the  &ther  also  u  compiled  to 
ruin  himself  b;jr  adding  whatever  he  may  hare  scraped 
together  by  his  industry.  The  second  danglrter  in- 
herits nothing,  and  is  condemned  to  perpetual  celi- 
bacy. She  is  styled  a  calogria,  which  sl^ifics  ^v- 
perly  a  religious  woman  or  nun,  and  is  la  effect  a 
menial  servant  to  ber  sister,  being  employed  by  her 
in  any  office  she  may  think  fit  to  impose,  freqiientfy 
serving  her  as  waitingmald,  as  cook,  and  often  in  em- 
ployments still  more  degrading.  She  wears  a  habit 
peculiar  to  her  situation,  which  she  can  never  change 
a  sort  of  monastic  dress,  coane,  and  of  a  dark  brown. 
One  advantage,  however,  she  enjoys  over  her  sister, 
that  whereas  uie  elder,  befbre  mairiage,  is  never  allow- 
ed to  go  abroad,  or  to  tee  any  man,  ber  nearest  r^ 
lations  only  exeepted,  the  calq^a,  except  when  eat- 
lUoyed  in  domettie  toil,  is  in  thia  respect  at  perfect 
liberty.  Bnt  when  the  sister  is  married,  the  sitnatioD 
of  the  poor  calogria  becomes  desperate  indeed,  and 
is  rendered  still  more  humtliatiog  by  the  comparison 
between  ber  condition  and  that  of  her  happy  mistress. 
The  married  sister  enjoys  eveir  sort  of  liberty  ^  the 
whole  family  fortune  is  hers,  and  she  spends  it  as  she 
pleases  j  ber  husband  is  her  obsequious  servant,  her  fa- 
ther and  mother  are  dependent  npon  her,  she  dresses 
a  most  magnificent  manner,  covered  all  over,  ac- 
cording to  the  fashion  of  the  idand,  with  pearls  and 
with  pieces  of  gold,  which  are  commonly  sequins ; 
tiius  continually  carrying  about  her  tlte  enviable 
marks  of  affluence  and  soperiraity,  while  the  wretch- 
ed calogria  foUowi  her  as  a  servant,  arrayed  in  simple 
hoaieapun  Iwown,  and  without  the  most  distant  hope 
of  ever  changing  her  condition.  Such  a  disparity 
may  seem  intolerable,  but  what  will  not  custom  re- 
concile ?  Neither  are  the  mlsftHtunes  of  the  fiimily  yet 
at  an  end.  The  father  and  mother,  with  what  little  is 
lefl  them,  contrive  by  their  industry  to  accumulate  a  se- 
cond little  fortune }  and  this,  if  they  should  have  a 
third  daugBter,  they  are  obliged  to  give  to  her  upon  her 
marriage  ;  and  the  fourth,  if  there  should  be  one,  be- 
comes ber  calogria,  and  so  on  through  all  the  dao^i^ 
ters  alternately.  "Whenever  the  dau^ter  is  marriage 
able,  she  can  by  custom  compel  the  father  to  procore 
her  a  husband  j  and  the  mother,  such  is  the  power  of 
habit,  is  foolish  enough  to  join  her  in  teasing  him 
into  an  immediate  com^iance,  thoogfa  its  cooseqaen* 
ces  most  be  equally  faUu  and  niinous  to  both  <rf  them. 
From  bence  it  happens,  that  nothing  is  more  coannoa 
than  to  see  the  old  &ilier  and  mmier  reduced  to  tha 
utmost  indigence,  and  even  begging  about  the  streets, 
while  their  unnatural  daughters  are  in  affluence }  and 
we  ourselves  have  frequently  been  shown  the  eldest 
dauf^er  parading  it  dirou^  the  town  ia  the  gieatcst 


Mctclin. 


cplendour,  while  her  mother  and  sister  followed  ber  as 
servants,  and  made  a  melanchi^y  part  of  hcr-nttendant 

train. 

"  The  sons,  as  soon  as  they  are  of  an  age  to  gain  a 
livelihood,  are  turned  out  of  the  &mi]y,  sometimes  with 
a  small  present  or  portion,  but  more  frequently  vitU' 
out  any  thing  to  support  themj  and  thus  redacedi 
they  either  endeavour  to  lii'e  by  their  labour,  or,  whioh 
is  more  usual,  go  <m  board  some  trading  vessel  as  sail- 
ors or  as  servants,  remaining  abroad  till  they  have  got 
ti^Uier  some  competency,  and  then  retnm  home  to 
marry  and  to  be  beiqiecked.  Some  few  there  are  who, 
taking  advantage  of  the  Tuikidi  law,  break  thnu^ 
this  mimsical  ctuumi,  who  many  their  calogrias,  and 
retain  to  themselves  a  competent  provision :  but  these 
are  accounted  men  of  a  singular  and  even  criminal  dis- 
positim,  and  are  hated  and  despised  as  conformists  to 
Turkish  manners,  and  deserters  of  their  native  customs ; 
so  that  we  may  su|^ose  they  are  &w  indeed  who  have 
the  boidnesfi  to  depart  from  the  manners  of  their  coun- 
try to  adopt  the  customs  of  their  detested  masters,  and 
to  brave  the  contempt,  the  derision,  and  tbe  hs^ied^ 
of  their  neighbours  and  fellow-citizens. 

"  Of  all  these  extraordinary  particulars  I  was  in* 
fwmed  by  tha  Fiendi  consul,  a  man  of  sense  and  of 
indisputable  veracity,  who  had  resided  in  this  island 
for  sevnal  years,  and  who  solemnly  aSsnrcd  me  that 
eveiy  cireumstanee  was  troe^:  bnt-  indeed  onr  own  ob- 
servation loft  us  withoBt  the  least  z^cm  for  doubt,  and 
the  singular  appeanuce  and  deportmcM  of  ihe  kdiea 
fully  evinced  the  truth  of  our  friend^s  relatioa.  In 
walking  throngb  the  town,  it  is  easy  to  peroeive,  from 
tbe  whunsical  manners  of  the  female  passengeis,  that 
tbe  women,  according  to  tbe  vulgar  phrase,  uwor  the 
bttechet.    They  frequently  stopped'  us  in  tJie  streeta, 
examined  our  dress,  interrogated  us  with  a  bold  and 
manly  air,  laughed  at  our  forei^  garb  and  appearance ; 
and  ^owed  so  little  attentioD  to  that  decrat  modesty 
which  is  or  ouj^t  to  be  the  true  characteristic  of  the 
sex,  that  there  is  every  reason  to  suppose  they  would, 
in  spite  of  their  hu^tiness,  be  the  kindest  ladies  up- 
on cazth,  if  tbey  were  not  strictly  watched  by  the 
Toiks,  who  are  here  veiy  nnmemns,  and  would  he 
ready  to  punish  uy  traanonssioa  of  thrir  nngallant 
laws  with  arbitranr  fines.   But  nature  and  native  man- 
nexs  will  often  baffle  tbe  efibxts  even  of  tyranny.  In 
all  their  customs  these-  manly  ladies  seem  to  have 
changed  sexes  with  tbe   men.     Hie  woman  rides 
astride,  the  man  sits  sideways  upon  tbe  horse ;  nay,  .1 
have  been  assured  that  the  husbuid^s  distinguishing  a|^ 
petlation  is  his  wife's  family  name.    The  women  have 
town  and  country  houses,  in  the  management  of  which 
tbe  husband  never  dares  interfere.  Their  gardens,  their 
servants,  are  all  their  own  >  and  tbe  husband,  from  eve- 
ry circumstance  of  his  behaviour,  appears  to  be  no  other 
than  his  wife^s  first  domestic,  perpetually  bound  to 
ber  service,  and  slave  to  ber  caprice.   Hence  it  is  that 
a  tradition  obtains  in  the  country,  that  tbu  island  was 
formeriy  inhabited  by  Amazons}  a  tradition^  haw- 
ever,  founded  upon  no  ancient  history  that-I  know 
Sappho  indeed,  the  most  renowned  female  that  this 
island  has  ever  produced,  is  said  to  have  had  manly 
inclinations in  which,  as  Lucian  informs  us,  she  did  ' ' 
but  conform  with  the  singular  manners  of  her  country^ 
women:  hot  I  do  not  find  that  tbe  mode  in  which 
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MActlQ.  tike  choM  to  abov  tbew  iodinUiiii  u  ifflltaied  bj  tha 
^  V  '■  '  preaeot  female  inbabitaati,  iHm  wein  perfectly  cmi- 
tent  with  tbe  dear  prerogatire  of  absolute  sway,  witli- 
out  QideKTouriag  in  «ty  otber  particular  to  cbange 
tbe  course  of  nature }  yet  will  tbw  circaawtaiice  serve 
to  show,  that  the  wenen  of  Lesboe  had  always  some- 
thing  peculiar,  anil  even  peculiarly  masculine,  in  their 
■Miinen  and  pvopensitiee.    But  be  this  as  it  may,  it 
18  certain  that  no  conatry  whatsoever  can  aiford  a  more 
perfeet  liiM  of  nn  Amiuumian  commonwealth,  or  bet- 
ter terre  to  fender  probable  those  ancient  relations 
iriueh  ear  maaiiera  mold  ioduce  us  to  esteem  incre- 
diblc,  than  this  ishuid  of  Metelin.    These  lordly  ladies 
am  fer  tbe  noat  put  wy  handsome  in  apite  of  their 
4re8t,  iriiidi  is  sinpvlar  and  disadvmutageeas.  Down 
to  the  girdle,  whiefa  as  in  die  old  Graetan  garb  is 
nused  &r  above  what  we  usnally  mdl  the  waist,  they 
wear  nothing  but  a  shift  of  thin  and  transparent  gmOxe, 
red,  green,  or  brawn,  throogfa  which  every  thing  is 
viaiUe,  their  bmasts  only  excepted,  which  they  cover 
with  a  Mart  of  handkerchief }  and  Uiis,  as  we  are  in- 
fenaed,  the  Tnrlu  have  <Miged  them  to  wear,  while 
they  look  upon  it  as  an  eocinnbrance,  and  m  no  in- 
Gonstderable  portitm  of  Twki^  tyranny.    Long  sleeves 
of  the  same  thin  material  perieothr  show  their  arms 
even  to  the  shoulder.    Their  pruicipal  omaments  are 
chains  of  paavl,  to  iriiioh  they  ban;  small  pieces  of 
gold  coin.   Their  eyes  ar«  large'  and  fine  j  and  the 
naae^  wfaish  we  term  Grsrinn,  twuHy  prevaUs  among 
tlleal^  as  it  does  indeed  aoMng  tbe  women  of  all  ihew 
islands.  Tbeir  eomptexiens  are  naturally  fine  j  but  they 
spoil  them  by  paint,  of  which  they  make  abundant 
use and  they  disfigure  tbeir  [wetty  fecen  by  shaving 
the  hinder  part  of  the  eyebrow,  and  replacing  it  with 
a  strai^  line  ef  hair  neatly  ap^ied  with  some  sort  of 
gum,  the  brow  being  thus  continued  in  a  straight  and 
narrsnr  line  till  it  ^ns  the  hair  on  each  side  of  their 
face.    Tli^  we  vrell  made,  of  the  middle  size,  and 
for  the  moat  part  plump }  Kut  they  are  distinguished 
by  nothing  so  mtt^  and  so  universally  as     a  haughty, 
disdainiaC  and  supercilious  air,  wkb  which  they  seem 
to  look  down  upon  all  mankind  as  creatures  of  an  in- 
ferior nature,  tmn  fer  their  snrvic^,  and  doomed  to 
be  thair  slaves  ;  nettber  does  Uiia  peculiarity  of  conn- 
tcoance  in  any  degree  diminiA  tbeir  natural  beanty, 
but  rather  adds  to  it  that  sort  of  bewitchbg  attraction 
which  the  French  call  piquant,** 

His  lordship  has  been  at  great  pains  to  investigate 
the  origin  of  such  a  sin^lar  custom bnt  is  unable  to 
find  any  odier  exam]^  10  history  than  that  of  the  Ly- 
cians,  who  called  themselves  by  the  names  of  their 
mothera,  Md  not  of  their  fathers.  When  asked  by  their 
neighbours  who  th^y  were  ?  they  described  themselves 
by  tiieir  maternal  genealogy.  If  a  gentlewoman  iboold 
marry  a  slave,  the  ^ildren  1^  that  marriage  were  ac- 
countod  noble ;  but  should  the  first  man  among  them 
marry  n  fereign  woman,  the  children  would  be  ac- 
counted ignoble.  I'his  custom  is  mentioned  by  serenl 
ancient  authors.  A  diiBcolty  of  no  little  magnitude 
occurs,  hmvever,  in  accounting  for  tbe  derivation  of 
the  inhabitants  of  Lesbos  from  the  I^ycians.  lliis  is 
solved  in  the  following  manner:  In  timva'Df  the  most 
remote  antiquity,  the  island  of  Ix-sbos  was  peopled  by 
the  Pclasgi,  who,  under  dieir  leader  Xaothns,  the  son 
«{  Trioppaa  king  of  Argosj  first  inhabited  Iieriios : 
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previous  to  Ant  time  they  had  dwelt  in  a  certain  part  Mrt«ib 
ti  I^cin  which  diey  had  conquered  {  and  in  this  coun-  H 
try  we  may  suppose  they  had  learned  the  custom  inUetnipr. 
question.  -J^tj 

METELLU8,  the  surname  of  the  family  of  the  ' 
Caecitii  at  Rome,  the  most  known  of  whom  were 
—  ■  —A  general  who  defeated  the  Acbicans,  took 
Thebes   and   invaded   Macedonia,  &c. — Q.  Cseci- 
lioB,  who  rendered  himself  illnstrioua  by  his  successes 
against  Jugurtba  the  Numidian  king,  from  whieh  he 
was  sumamed  Numidicns.    Another  who  saved  from 
the  flames  tbt  palUdinm,  when  Vesta's  temple  was 
on  fire.    He  was  then  high  priest   He  lost  his  si^t 
and  one  ef  his  arms  in  the  action }  and  the  senate,  to 
xewaxd  his  zeal  and  piety,  permitted  him  always  to 
be  drawn  to  the  senate  bouse  in  a  chariot,  an  honour 
whkh  no  one  had  em  befero  enjoyed.  He  also  gained 
a  great  victory  over  the  Carthaginians,  &c. — V.  Cie> 
cilius  Celer,  another  who  distinguished  hinisdf  by  his 
spirited  exertions  against  Catiline.    He  married  the 
sinter  of  Clodius,  who  disgraced  him  by  her  inconti- 
nence and  lascivioosnesfl.    He  died  cy  years  before 
•Christ.    He  was  greatly  lamented  by  Cicero,  who 
shed  tears  at  the  loss  of  one  of  his  most  faithfid  and 
valuable  friends,    L.  Csecilios,  a  tribune  in  the  civ^ 
wars     J.  Csesar  and  Pompey.  He  favoured  the  cause 
of  Pompey,  and  opposed  Csesar  when  he  entered 
Rome  with  a  victorious  army.    He  refused  to  open 
tbe  gates  of  Saturn's  temple,  in  which  were  deposited 
great  treasncsj  upon  which  they  were  broke  open  hy 
C'Rsar,  and  Meteltns  retired  when  threatened  with 
death.    Q.  Ciacciltns,  a  warlike  general  who  conqnered 
Crete  and  Macedonia,  and  was  sumamed  Jllacedom'cus. 
He  bad  four  sons,  of  whom  three  were  consuls,  and 
tbe  other  obtained  a  triumph,  all  during  their  fathrr's 
lifetime.    A  general  of  the  Roman  armtcs  against  the 
Sicilians  and  Carthaginian;!.    Befbre  he  maicbed,  he 
offered  sacrifices  to  «U  the  gods  except  Vesta }  for 
which  neglect  the  goddess  was  so  incensed,  that  she 
demanded  tbe  blood  of  his  daughter  Metella.  AVhen 
Metella  vma  going  to  be  immolated,  the  goddess  placed 
a  heifer  in  her  place,  and  carried  her  to  a  temple  at 
I^anuvium,  of  which  she  became  the  priestess.  Ano< 
tfaer  sumamed  DalmaHctta  fnaa  his  conquest  over  Dal- 
matia,  A.  U.  C.  £34.— Cimber,  one  of  the  conspira- 
tors against  J.  Ceesar.    It  was  he  who  gave  the  signal 
to  attack  and  murder  the  dictator  in  the  senate  house. 
—Pius,  a  general  in  Spain  against  Sertorios,  on  whose 
head  beset  a  price  ef  too  Uuents  and  20,000  acres  of 
land. 

METEMPSYCHOSIS,  (formed  of  /itm,  «  be- 
yond," and  T  animate  or  enliven"),  in  the 
ancient  philosophy,  tbe  passage  or  traasmi^mtion  fif 
tbe  soul  of  a  man,  after  death,  into  the  body  of  some 
other  animal. 

Pjthaguraa  and  his  followers  held,  that  after  death 
men's  souls  passed  into  other  bodies,  of  this  or  that 
kind,  aceonnng  to  the  manner  of  life  Aey  bad  led. 
'  If  they  had  been  vicious,  thry  were'  imprisoned  in  Uw 
bodies  of  miscrablo  beasts,  (here  to  do  penance  fer  se- 
veral ages :  at  the  expiration  whereof,  they  rettirncd 
afresh  to  animate  men.  But,  if  they  lived  virtuously, 
some  happier  brute,  or  even  a  human  creature,  was  to 
be  their  lot. 

■   What  kd  Pythagoras  into  this  ^-o^uionr  was,  the 

G persuasion 
OOQ IC 


M  E  T 


C  <589  ] 


MET 


HM.  femuuM  he  ha4  duit  IIiq  iMl  iMi  ftot  of  a  yeruhaUe 
MM,    aatiire  :  iriietloe  he  cefielliM  diat  it  tniist 

to  some  oihet  body  upon  Its  abandobing  this.  Ijucan 
I  treftts  this  doctrine  as  a  kind  of  (^cious  lie,  contrived 
to  mitigate  tlie  «]iprdienaion  of  death,  bj  persuading 
iBen  that  they  only  changed  their  lodging,  and  only 
ceased  to  live  to  begin  a  new  life. 

Reuchlin  denies  this  doctrine }  and  maintains  that 
the  Aetempsycht^  of  I^fthagnras  implied  nothing 
mote  than  a  similitude  of  maunett,  deitresi  and  studies* 
formerly  exisUog  in  some  person  deceased,  and  do# 
nnnd  in  anMher  alite.  Tims  trbea  it  was  said  that 
£uphoTbus  K»s  leinTed  in  Pythagoras,  no  man  wm» 
meant  than  Uiat  the  martial  virtue  which  bad  shone 
in  Enphwbos  at  the  time  of  the  Trojan  war,  was  sow, 
in  some  measure,  revived  in  Pythagoras,  by  reason  of 
the  great  respect  he  bore  the  atMettt*  For  those  peo^ 
pie  wondering  how  a  ^ilosopher  should  be  so  much 
taken  with  men  of  the  swo^d,  he  palliated  the  matterj 
h^^  saying,  that  the  soul  of  Euphorbna,  i.  e.  his  geoiasj 
disposition,  atid  inclinations,  were  revived  in  him.  And 
this  gave  oceasion  to  the  report,  that  £ophorbus*B  sool, 
who  perilled  in  the  Trajan  war,  bad  transmigrated  in- 
to I^rthl^oras. 

Ficinns  asserts,  that  what  Plato  speaks  of  the 
fion  of  a  homap  aool  faito  a  btnte,  is  intended  allegori- 
cally,  and  itf  to  be  understood  of  die  mannerSj 
auctions,  and  habits,  degenerated  into  a  beastly  na- 
ture by  vice.  Serramu,  though  he  aUowi  sotne  fiom 
to  this  interpretation,  y«t  inclines  rather  to  understand 
the  metempsycbosiH  of  a  resurrection. 

Pythagoras  is  said  to  have  borrowed  the  notion  of  a 
metemiMjcfaosis  from  the  Eg^ians ;  others  say,  from 
Che  ancient  Brachraans.  It  ts  still  retained  among  the 
Banians  and  other  idolaters  of  India  and  China  }  add 
makes  the  principal  foundation  of  their  religion.  So 
extremely  are  they  bigotted  to  it,  that  they  not  only 
forbear  eating  any  thing  that  has  life,  but  many  of 
them  even  remse  to  defend  themselves  from  wild  beasts. 
They  bum  no  wood,  lest  some  little  aninuleule  should 
be  in  it :  and  are  so  very  charitable,  that  they  will  re- 
deem  from  the  hands  of  strangers  any  animals  that  iSbiey 
find  ready  to  be  lulled.   See  Ptthagoreams. 

METKMPTOSIS  (from  ^itt*,  post,  and 
cneb,  **  I  fall,")  a  tei^  in  chronology,  expressing  the 
solar  equation,  necessary  to  prevent  the  new  moon 
from  happening  a  day  too  tale.  By  which  it  stands 
contradistinguished  from proemptosis,  which  signiBes  the 
lunar  ^uation,  necessary  to  prevent  the  new  moon  from 
happening  a  day  too  soon. 

The  new  moons  running  a  little  backwards^  that 
is,  coming  a  day  too  soon  at  the  end  of  31 2  years  and 
a  half ;  by  the  proeniptosis,  a  day  is  added  every  300 
vears,  and  another  every  2400  years :  on  the  other 
hand,  by  the  metemptosis,  a  bissextile  is  suppressed  each 
>34  years  y  that  is,  three  times  in  400  years.  These 
alterations  are  never  made  but  at  the  end  of  each  cen- 
tury }  that  period  being  very  remaritabte^,  and  render^ 
ing  the  practice  of  the  calendar  easy. 

rhere  are  three  ruIeS  for  making  this  addition  or 
suj^ression  of  the  bissextile  day,  and,  by  consequence, 
for  changing  the  index  of  the  epacti.  1 .  When  there 
is  a  metemptosis  without  a  prOemploFtts,  the  next  fol- 
loiring  or  lower  index  must  be  taken.  2.  When 
there  n  a  proemptosis  without  a  metemptosis,  the  next 
Vofc.  Xin.  Part  II.  + 


prebeding  or  twpenat  ikdoc  is  to  ba  taken.  3.  XVhen 
thrte  are  both  a  nwtaBptasis  and  a  pntemptosis,  or 
when  there  is  neither  the  one  mat  the  (^her,  the  sane 
judex  is  preserved.  Urns,  m  1600,  we  had  B:  in 
1700,  by  reason  of  the  metonptosis,  C  was  taken: 
in  1800,  there  wu  bo^  a  proemptosis,  and  a  me- 
temptosis )  BO  the  same  index  was  retained.  In  tooo, 
there  will  be  a  jnetemptosis  again,  when  B  wiH  be 
taken  :  which  will  be  preserved  in  aood, '  becauM 
there  will  then  be  neither  the  one  nor  the  other.  His 
is  B6  far  as  we  need  compute  ior  it :  But  CUvios  has 
calculated  a  cycle  of  .^01,800  yeaiaj  at  the  and  of 
which  J^eriod,  Uk  saAw  ladiiEei  return  in  the  same  order. 
See  Efact. 

METEOR,  (by  the  Graeki  called  tmw^  q.  6. 
$ubima  or  "  high  raised  ;**  hj  the  Latins  w^tretnime*, 
as  making  signs  or  impressions  in  the  air),  commonly 
denotes  Bitr  bodies  in  the  air  that  are  of  a  transitory 
natore.  Hence  it  is  extended  to  the  phenranena  of 
hail,  rain,  snow,  thunder,  &c.  *,  bat  is  most  commonly 
confined  to  those  unusval  and  fiery  aiyearanccs  named 
failing  stmrs^  igne»  Jatm,  ouronp  b»raie»t  &c.  See 
Meteorolog  r . 

METEOROLITE.  This  tetm  is  derived  from  the 
Gredt  fittMps  affWtmr,  and  ?jtH,  a  stoiuf  and  denotes 
a  stirny  substance,  e^biting  peculiar  characters,  and 
whose  deaeent  to  the  earth  is  nsnally  accompanied  by 
the  appearance  and  explosion  of  a  fire-ball. 

Luminous  meteors  have*  in  all  ages,  been  observed 
in  die  atmosphcie.  It  is  also  well  known  that  their 
disa]^iearaoce  has  frequently  been  attended  with  a  loud 
noise  j  bat  that  they  ^ould  moreover  terminate  in  tlic 
fiUI  of  one  or  more  solid  bodies  to  the  earth^s  surface, 
is  a  position  so  repugnant  to  our  ordinary  conceptionn 
of  the  tenor  of  j^ysical  events,  that  we  cannot  admit 
it  as  a  &ct  on  ^gbt  or  scanty  evidence.  With  due  de- 
ference, however,  to  aorae  philosophers  of  name,  we 
are  not  prepared  to  usert,  that  it  implies  impossibility. 
Fdr  who  has  exj>l<ffed  the  hi^r  regions  of  the  at< 
mosphere  ?  or  who  knows  what  may  take  ^ace  beyond 
ito  predncts  i  If  a  solid  resdlt  from  the  comUnatioi  of 
two  aerifonn  snbstancee,  as  muriatte  acid  and  ammonia- 
cat  ^ases  \  if  oxygen,  the  properties  of  which  are  most 
familiar  to  us  in  Ae  state  of  gas,  can  undergo  fixation, 
and  if  fluids  can  pass  into  crystalline  forms,  is  it  too 
bold  to  pcBuitie,  that  the  same,  or  similar  processes, 
effected  in  the  grand  laboratory  of  the  atnlos{Aere,  may 
be  within  the  range  of  possible  occnrrences  ?  At  ail 
events,  the  same  Being  who  called  into  existence  those 
sublime  and  countless  masses  of  matter  which  re\-olve  in 
space,  may,  to  serve  parposes  unknown  to  us,  create 
bodies  of  dhtienstais  infinitely  smaller,  and  destined  to 
nnpinge  on  mnie  planetary  orb.  Tbe  reasoning  of  an 
ai^t  may  not  coorince  ns,  that  a  part  n  greater  than 
die  wbdei  or  dut  the  valoe  of  two  and  two  is  equiva- 
lent to  six  }  but  a  very  ordinary  logician  may  prove  til 
our  satisfiictioo,  that  tbe  contact  of  particles  of  matter 
in  portions  of  space  which  lie  beyond  our  globe,  is  no 
chimerical  supposition.  Every  thing  around  us  pro 
claims,  that  matter  is  subject  to  incessant  change.  New 
forms  and  new  modifioations  are  ever  springing  into  be- 
ing :  and  can  we  doubt,  that  the  same  particles,  as 
they  may  happen  to  be  affected  or  influenced  by  vari- 
ous circumstances,  may  exist  in  the  state  of  gas,  of  »• 
qncoiis  ^*aponr,  or  of  a  concrete  mass-? 
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Uei«oi»-  Again,  it  surely  will  pot  be  seriously  maiiitMiied, 
^tc-  that,  from  the  rarity  of  a  pbeDomenoOi  ve  'are  ww- 
•  '  ranted  to  infer  its  non-exislence.  Hie  a|^uance  of  a 
comet  is  a  rare,  but  not  a  fictitious,  occuirence.  NaT, 
we  may  safely  advance  a  step  fiuther,  and  assert,  with- 
out few  of  confiitatioD,  that  the  existence  of  a  pheno- 
menon, if  otherwise  well  attested,  f»nnot  he  dis|Hx>Ted 
by  oar  inability  to  explain  it.  How  multiplied,  in 
fact,  are  the  subjects,  even  of  our  daily  and  hourly  ob- 
servation, which  we  cannot  satisfactorily  expound  ?  AVe 
cannot  say  why  a  snuU  seed  should  gradually  unfold  in- 
to a  lane  tree,  why  flame  should  produce  heat,  why 
the  hand  should  act  in  immediate  subserviency  to  the 
will,  or  why  a  contusion  of  the  brain  dioald  induce 
stupor,  alienation  of  mind,  or  death*  It  is  one  thing 
to  prove  a  feet,  and  it  is  another  to  account  for  iL 

From  these  premises  it  follom  io  course,  that  we  are 
not  entitled  to  reject  the  existence  of  meteoric  stones, 
provided  it  be  estaUished  by  valid  testimony.  Should 
the  historical  evidence,  on  a  fair  and  dispassionate  re- 
view, be  deemed  cooclusive,  we  nuiy  atterwards  ex- 
amine the  theories  which  have  been  imposed  for  the 
solution  of  the  appearance. 

From  the  Scriptures  of  the  Old  Testamrnt  we  are 
not  aware  that  any  passage  can  be  cited  in  direct  cor- 
roboration of  the  descent  of  stones  from  the  atmosphere. 
The  ingenious  and  fanciful  Mr  Edward  King,  indeed, 
in  his  *'  Remarks  concerning  stones  aaid  to  have  fellen 
from  the  clouds,  both  in  these  days,  and  in  ancient 
times,"  adverts  to  the  I3tb  verse  of  the  i8tb  Psalm.-— 
"  Tht  Lord  also  thundered  out  of  heaven,  and  the  Hidiest 
gave  bis  thunder :  hail-stcmes  and  coah  ^  fire.*^  This 
last  expmnon  has,  no  donbt,  been  conjectured  to  de- 
note real  hard  bodiev,  in  a  stiUe  of  igmtion }  and  the 
term  «*f{«M(,  employed  by  the  cautious  Seventy,  rather 
iavours  such  an  int^-pretatioo.  The  same  expression, 
however,  occurs  in  the  preceding  verse,  withoui  ad- 
mitting this  interpretation  j  and  the  phrase  seems  to  be 
only  a  figurative  mode  of  describing  lightning.  In  the 
Kober  latitudes  of  the  north,  and  even  in  coUoquia] 
language,  we  talk  of  haU$  <^ ^re  and  thunderooits, 
-without  any  reference  to  solid  matter.  Mr  King  like- 
wise quotes  the  xitli  verse  of  the  10th  chapter  of  Jo- 
fihna.F— And  it  came  to  pass,  as  they  fled  irom  before 
Israel,  and  were  in  the  going  down  to  Beth-bocon,  that 
the  L«d  cast  down  great  ttomt  bom  heaven  npni  tbem 
nnto  Azekah,  and  they  died :  there  were  nme  which 
died  with  hail-stones,  than  they  whom  the  children  of 
Israel  slew  with  the  sword."  Here,  the  expression, 
great  ttones  is  less  equivocal  than  coo/i  tffjire;  yet  the 
context  hardly  allows  us  to  doubt,  that  the  great  stones 
were  really  hail-stones,  or  rather,  perhaps,  lumps  of 
ice,  consolidated  in  the  atmosphere,  such  as  occasional- 
ly fall  in  >bot  countries,  and  such  as  alarmed  the  whole 
of  Paris  and  its  neigbbouriiood  in  1788.  At  any  rate, 
the  slaughter  of  the  Canaanites  is  represented  as  result* 
ing  from  the  special  interposition  of  divine  power ; 
and  the  coniideration  of  miracles  is  irrelevuit  to  oor 
ineient  purpose. 

If  from  sacred,  vre  turn  to  the  early  period  of  pro- 
fane history,  we  shall  find  the  annals  of  public  events 
very  copiou&ly  interspersed  with  notices  of  strange  ap- 
pearaoces,  many  of  which  may  be  safely  ascribed  to  the 
asc^dency  which  superstition  long  obtained  over  the 
hocjaa  mind.  The  scepticivn  of  the  learned  is,  however, 


iometiaiei  not  lesa  injndicteus  and  indiscriminate  than 
the  credulity  of  the  savage  ;  and  he  wbo  should  resolve 
every  extnordiojiry  event,  which  is  recorded  by  the ' 
writers  of  Greece  and  Rome,  into  a cunningly  dcviscJ 
fable,"  would  not  be  less  reprehensible  for  want  of  can- 
dour, than  the  untutored  nutic,  who  yields  lus  asanit  to 
every  alleged  miracle,  is  to  be  taxed  with  want  of  dis- 
cernment. 

Although  these  general  positions  can  scarcely  admit 
of  dispute,  it  becomes  extremely  difficult,  after  a  lapse 
of  many  ages,  and  in  the  colktion  of  marvellous 
records,  to  separate  truth  from  falsehood.  In  our  at- 
tempts to  prosecute  this  analytical  process,  we  may 
sometimes  advance  a  certain  length  vrith  perfect  secu- 
rity, without  bein^  able  to  trace  uniformly  the  j^ecise 
lines  of  demarcation.  Thtis,  in  regard  to  the  topic 
of  our  present  discussimi,  we  know,  Uutt  in  varions  pe- 
riods of  the  world  the  vul^  have  asiaibed  a  eelestial 
origin  to  stones  of  a  ^culiar  configuratim,  as  to  certain 
modifications  of  pyntes,  to  belemuites,  orthoceratites, 
&c.  which  the  subsequent  observations  of  naturalists 
have  ^ved  to  be  of  mineral  formation,  and  to  the 
heads  of  arrows  and  sluupened  flints,  which  liave  been 
fashioned  by  the  band  of  man,  and  which,  accordingly 
we  are  authorized  to  exclude  from  the  ex-terrestrial  ca- 
talogue. But  when  substanceb  dissimilar  from  these, 
and  coinciding  in  any  me  character  or  circumstance 
with  modem  specimens  of  atmospheric  stone,  are  re- 
ported by  the  ancients  to  have  fallen  from  the  clouds, 
the  distance  of  age*  and  the  lameness  of  the  documents 
may  powerfully  affect  our  antrcdatini  of  the  reputed 
evince* 

When,  Uwrefiire,  we  shortly  touch  on  a  few  of  the 
numy  instances  which  might  be  quoted  from  tlie  an- 
nals of  antiquity,  we  mean  not  to  vouch  for  the  truth 
even  of  these  particular  instances ;  but  merely  to  admit 
their  probabiUty,  and  the  wei^t  which  the  meotim 
of  them  may  be  considered  to  add  to  that  of  subsequent 
and  recent  narrations. 

Through  the  midst  of  fable  which  envelopes  the  history 
of  the  bmtuli^  we  discern  some  characters  which  corre- 
spond with  those  of  metcorolites.  Thus,  in  the  AiIim; 
a  poem  felscly  ascribed  to  Orpheus,  the  ««3ur*vv,  which 
M.  Falconet  properly  classes  with  the  bsetou,  is  said  to 
be  roughf  heav^,  and  black.  Damascins,  in  an  extnct 
of  bis  life  of  Isidoms,  preserved  by  Photins,  relates  that 
the  b«tnli  fell  on  Mount  Libanns,  in  a  globe  of  fire, 
A  fragment  of  SancfaoqiaUion,  p-eserved  in  Eusebios, 
(Prsepar.  Evangel.  1.  lO.),  moreover  informs  us,  that 
these  stones  were  fabricatt^  by  tbe  god  Urttmis  (or 
Heaven),  one  of  whose  four  sons  was  named  BtetiiL 
May  not  this  mythological'  genealogy  be  renrded  as 
merely  emblematical  of  their  descent  from  ^e  upper 
regions  of  the  atmosphere  ?  In  the  same  chapter  we  are 
told  that  Astarte  found  a  ttar  which  had  fatten  from 
heaven,  and  honoured  it  with  consecration  in  the  city  of 
Tyre.  Tbe  stone  denominated  "  the  mother  of  tbe 
gods,"  if  we  can  believe  Ap|uan,  Herodian,  and  Mar- 
cellinuB,  Jrom  ieaveu*  Aristodemus,  cited  b^  the 
Greek  scholiast  on  Pindar,  asserts  that  it  Jelt  encircled 
fy^n^onahUi,attlie&etoftheTbebattbard.  Itis 
said  to  have  been  of  a  Mvei  colour,  and  of  an  irr^iUar 
shape.  Herodian  (lib.  v.)  expressly  declares,  that  the 
Phoenicians  bad  no  statue  of  tbe  sun,  polished  by  the 
hand )  but  only  a  certain  stonc^  circular  be^ow,  and 
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t«l«or»-  termmftted  acutely  above*  in  tbe  form  of  a  cone,  of  a 
lite.  black  colour,  and  that,  according  to  report,  it  fell  fnm 
'  ■  '  Aeaven^  and  was  regarded  as  the  image  of  tbe  san. 

Among  various  instances  which  mi^t  be  selected 
from  Li^,  is  that  oS  a  shower  of  stones  on  Mount 
Alba,  in  die  reign  of  IHilltu  -flostilius,  or  about 
six  hundred  and  fifty-two  years  before  the  birth  of 
Christ.  AVhen  tbe  senate  were  told,  that  it  had  rout' 
ed  ftolu*,  they  doubted  Uie  fiwt,  and  dcj^ted  oommis- 
rionera  to  inqture  into  the  particulars.  They  were  then 
assured,  that  stones  had  really  fstlen,  Aaud  aliter  quam 
quum  grondinem  venttgbmcratam  in  terra*  t^nt.  On 
this  occasion,  tbe  historian  mentions,  that  similar  events 
Mrere  celebrated  bj  a  festival  of  nine  days.  Mansit  so- 
ienne,  ut  qttatuhcunque  idem  prodigivm  nuntiarcturj 
ferite  per  novem  dies  agerentur. 

But  one  of  the  most  remarkable  cases  which  occurs 
in  the  records  of  antiquity,  is  that  which  is  mentioned 
in  tbe  cSth  chapter  of  the  second  book  of  PlioY*s  Na- 
tural HistotT,  of  a  large  stone  which  fell  near  £gospo- 
tnmos,  in  Thrace,  in  the  second  year  of  the  seventy- 
eighth  Olympiad,  or,  according  to  oor  chronoloffv,  about 
fbttf  hnnwed  and  sixty-seven  years  before  the  Christian 
era.  Pliny  assores  as,  that  this  extrawdinaiy  mxa  was 
still  shown  in  his  day ;  and  that  it  was  as  large  as  a 
cart,  and  of  a  burnt  colour.  Tbe  Grerks  pretended 
that  it  had  fallen  from  the  sun^  and  that  Anaxagoras 
had 'predicted  tbe  day  of  its  arrival  on  the  earth  *8 
snlrmre.  According  to  Plutarch,  in  tbe  life  of  J^ysan- 
der,  the  inhabitants  of  the  Chersonesus  held  the  Thra- 
cian  stone  in  great  veneration,  and  exhibited  it  as  a 
public  show.  His  account  of  its  first  appearance  is 
chiefly  extracted  from  the  relation  of  Daimachus  of 
Plateece,  and  may  be  thus  translated.  "  Dunngseventy- 
five  successive  days  before  the  stone  fell,  a  large  fiery 
body)  like  a  cloud  of  fiame,  was  observed  in  the  hea- 
vens,  not  fixed  to  one  point,  but  wandering  about  with 
a  broken  irregular  motion.  By  its  violent  agitation, 
several  fiery  fragments  were  forced  from  it,  impelled  in 
various  directions,  and  darted  with  the  velocity  and 
brightness  of  so  many  shooting  stars.  After  this  body 
bad  fallen  on  tbe  Chersonesus,  and  the  people  had  as- 
sembled to  examine  it,  they  could  find  no  inflammable 
matter,  nor  the  slightest  trace  of  combustion,  but  a  real 
Atone,  whtcb,  thouvb  large,  by  no  means  corresponded 
to  the  dimension  of  the  flaming  globe  which  they  had 
seen  in  the  sky,  but  seemed  to  be  only  a  piece  detached 
from  it.^  Daimachus,  it  is  true,  may,  on  this  occasion, 
liave  given  wa^  to  his  reputed  love  of  the  marvellous  j 
and  we  can  easily  believe  that  tbe  seventy-five  eontinuovs 
dajfi  are  either  an  error  of  the  copyist,  or  an  original 
exaggeratiMi ;  yet,  from  the  marked  coincidence  of 
some  of  the  circumstances  with  those  more  ftilly  de- 
tailed in  the  sequel,  Uiere  arises  the  presumption  that  a 
metewoUte  really  Cell  at  the  place  and  period  above 
assigned.  * 

Frcmi  this  period  till  near  the  close  of  the  fifteenth 
c«ntury,  any  historical  notices  which  we  have  been  en- 
abled to  collefit,  are  so  vague  and  scanty,  that,  in  this 
abridged  view  of  the  subject,  we  may  pass  them  over  in 
silence. 

Professor  Bantenscboen,  of  the  central  schwA  of  Col- 
mar,  first  directed  tbe  attention  of  naturalists  to  some 
of  the  old  chronicles,  which  commemorate  with  much 
lOttvetc,  and  in  the  true  spirit  of  the  times,  the  fall  of  tbe 
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celebrated  stone  of  Ensisheim.    Ttie  following  account  Uetcortt. 
accompanied  this  very  singular,  mass,  when  it  was  sus-  lite, 
pended  in  the  church.  k  " ' 

"  In  the  year  of  the  Lord  1492,  on  Wednesday, 
which  was  Martinmas  eve,  the  7th  of  November,  there 
happened  a  singular  miracle :  for,  between  eleven  o%lock 
and  noon,  there  was  a  loud  peal  of  thunder,  and  a 
prolonged  confused  noise,  whi^  was  heard  to  a  ^eat 
distance,  and  a  stone  foil  from  the  ur,  In  the  jurisdiction 
of  Ensi^mm,  which  weighed  260  poun£,  and  die 
confiised  noise  was,  moreover,  mnch  loader  than  here. 
There  a  child  saw  it  strike  on  a  field,  situated  in  the 
upper  jurisdiction,  towards  the  Shine  and  Inn,  near 
tbe  district  of  Gisgard,  which  was  soWn  with  wheats 
and  did  it  no  harm,  except  that  it  made  a  hole  'there: 
and  then  they  convened  It  from  that  spot ;  and  many 
pieces  were  broken  from  it,  which  the  landvogt  forbade. 
They,  therefore,  caused  it  to  be  placed  In  the  church, 
with  the  intention  of  suspending  It  as  a  miracle  ;  and 
many  people  came  hither  to  see  this  stone:  So  therft 
were  remarkable  conversations  about  this  stone  :  but  the 
learned  said,  that  they  knew  not  what  It  iras ;  for  it 
wa9  beyond  the  ordiqaiy  course  of  nature,  that  such  a 
large  mass  should  smite  the  earth  from  the  height  of  the 
air;  but  that  it  wasreally  amiraclcofCod}  before 
diat  time,  never  any  thing  was  beard  like  it,  nor  seen, 
nor  described.  When  the  people  found  that  stone,  It 
had  entered  into  the  earth,  to  the  depth  of  a  man*s 
stature,  which  every  body  explained  to  be  the  wilt  of 
God,  that  it  should  be  found,  and  tbe  noise  of  It  was  ' 
heard  at  Lucerne,  at  VilHng,  and  in  many  ether  places, 
so  loud,  that  it  was  believed  that  houses  bad  been 
overturned:  And  as  the  king  (Maximilian)  was  here, 
the  Monday  after  St  Catherine's  day,  of  the  same  year, 
his  rc^al  excellence  ordered  the  stone  which  had  fa]-' 
len  to  be  brought  to  the  castle,  and  after  having  con- 
versed a  long  time  about  it  with  tbe  noblemen,  hb  said 
the  people  of  Ensisheim  diould  take  it,  and  order  It  to 
be  bung  up  In  the  church,  and  not  allotr  anv  body  to 
take  any  thing  from  it.  Hdwever,  his  excellency  took 
two  pieces  of  It,  of  which  he  kept  one,  and  sent  the 
other  to  the  duke  Sigismund  of  Austria :  and  tht  y  spoke 
a  great  deal  about  this  stone,  which  they  suspended  in 
the  choir,  where  it  still  is  }  and  a  great  many  l>eople 
came  to  see  it." 

Tritbcmiuii,  In  his  Hirsauglenslan  Annals,  employs 
language  to  this  efiect. — "  In  the  same  year,  on  the  7th 
day  of  November,  In  tbe  village  of  Suntgaw,  near ' 
the  townlet  of  Ensisheim,  not  far  from  Basil,  a  city  of 
Germany,,  a  stone,  called  a  thunder-stone,  of  a  prodigi- 
ous size,  for  we  know  firom  eye-witnesses  that  it  weighed 
255  ponods,  fell  from  tbe  heavens.  Its  fall  was  so 
violent,  that  it  broke  into  two  pieces.  The  most  con- ' 
siderable  is  still  exhibited  at  the  door  of  the  church  of 
Ensisheim,  suspended  by  an  iron  tbaio,  as  a  proof  of 
the  fact  which  we  have  mentioned,  and  to  preserve  it  in 
the  public  recollection."-— We  learn  also  fi*om  Paul 
Lang  that  there  arose  a  furious  ittorm  on  'the  7tb  of 
November  1492,  and  that  while  the  thunder  roared, 
and  the  heavens  appeared  all  on  fire,  a  stone  of  enormous 
size  fell  near  Ensisheim.  Its  form  was  that  of  the 
Greek  delta,  with  a  triangular  point.  They  still  show 
It  at  Ensisheim  as  an  astonishing  phenomciiun."  ^ 

It  IS  wtwtby  of  observation,'  that  theMi  chroniclers 
lived  at  the  period  whidi  they  assign  to  the  descent  of 
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Slctcon.  the  st^ ;  md  tint,  tbcM^  their  naniBs  an  kutcmng 
lite,     to  obliviwi,  Tritlmniqa  Yielded  to  £ew  of  ku  contem- 
*  ■        pMftnes  in  labour  aod  waniing}  nhile  Laag,  a  Ger- 
Benedictioe  ai  he  was,  travailed  in  waTck  of  his- 
tfflrtcal  oionunieiits,  arraigned  the  license  of  the  catholic 
clergj,  and  applauded  the  iodependeoce  of  Luther  and 
I^dancthon. 

Of  the  Eneisbeim  ittme,  which  haa  been  transported 
to  the  national  lilwarj  at  Colmar,  uid  which,  Dotwith- 
standing  yvnom  <iil<^uiatwntf  stills  weighs  150  pounds, 
some  interesting  specimens  may  now  be  seen  in  the 
cabinets  of  the  curious.  Bobert  Ferguson,  Esq.  younger 
of  Qaith,  has,  in  the  most  polite  aod  obliging  manner, 
gratified  ns  with  the  sig^t  of  a  small  fragment,  iriuch 
belongs  to  his  valuable  cdlectim  of  miiwals  at  Baith 
house  in  Ififesblrc,  Scotland. 

We  an  full;  aware,  that  M.  Barthold  has  labonnd 
to  convince  his  readers  (Journal  de  Physique,  Veutose, 
;ear  8.)  that  the  iar-famed  mass  of  Eosisheim  is 
merely  ar|^]lo-ferra|^eous,  of  secondary  formation, 
detached  from  an  adpaceot  moimtain,  and  conveyed  to 
the  spot  on  which  it  was  found  by  some  twrent  or 
^  Und-nood.    In  this  opinion,  we  might  partially  acqui- 

esce, did  not  the  artlessness  of  contemporary  and  concur- 
ring records  miliute  against  it,  and  had  not  the  more 
accurate  analysis  of  VHuquelin  detected  the  same  con- 
Btitueiit  parts  as  in  the  other  stony  and  metaUiae  sub- 
stances denominated  meteoric.  **  It  is  certainly  con- 
posed  of  siUca,**  observes  this  celebrated  ebenist,  **  of 
magnesia,  of  iron,  of  nickel,  of  sulphur,  and  o^  a  snuil 
quantity  of  lime.— I^rticuiar  triau  have  convinced  me 
of  the  presence  of  sulpfaun  and  nickel  in  the  grains  <^ 
malleable  ironjand  in  the*  pyrites,  though  in  difieient 
proportions.  This  stone,  then,  in  every  respect,  re- 
sembles otb^  which  have  fallen  from  l^  aimof 
B^ere.'* 

In  the  Commentary  of  Surius,  a  Carthusian  monk  of 
Cologne,  mention  is  made  of  a  shower  of  large  stones 
in  Lombardy,  in  1510.  These  stones  were  fauder  than 
flint,  and  smelled  of  sulphuE,  The  heaviest  weighed' 
3  20  pounds.  The  same  event  is  more  particularlv  re- 
lated by  Cardan,  in  his  watk.  intitled  die  JZmMii  ^om* 
tote  Qib.  xiv.  c  720-  According  to  this  author,  near 
the  nver  Adda,  not  fi|r  from  Milan,  and  at  five  ooloek 
in  the  evening,  about  1 1 20  stones  fell  from  the  air,  one 
of  them  weigbing  1 20  pounds  and  another  60  pounds. 
Many  were  presented  to  the  French  governor,  and  his 
deputy.  At  three  o^clock  P.  M.  the  sky  speared  as  if 
in  a  general  blaze  ;  and  the  passage,  though  somewhat 
ambiguous,  would  lead  us  to  infer,  that  the  meteor  was 
visible  for  two  hours.  Like  many  of  the  learned  aod 
unlearned  of  his  day.  Cardan  instantly  connects  the 
extraordinary  appea^imce  with  the  pdilical  transacttoas 
of  his  district* 

We  next  pasa  to  i^i  mteresting  extract  from  the  me- 
motrs  of  the  emperor  Jehaogire,  written  in  Fenian,  by 
himself,  and  translated  by  Colonel  Klrkpatrlck. 

**  A,  H.  Z030,  or  16th  year  of  the  reign, — The  fol- 
lowing is  among  the  extraordinary  occurrences  of  tlus 
period. 
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Early  on  the  ^oth  of  Fnmrdeea  of  the  |nmt  BbiMn. 
year  (1620),  and  m  the  eastern  quarter  of  the  beavcm*  file, 
there  arose  in  one  of  the  villages  of  the  poj^gunnah  of      "  ' 
Jatindfaer,  such  a  great  and  treoKudoas  noise,  aa  had 
nearly,  by  its  dreadfiil  nature,  deprived  the  inhabitants 
of  the  place  of  their  senses.    During  this  noise,  a  lu'- 
minous  body  was  observed  to  &lt  from  above,  on  the 
Mith,  suj^estin^  to  the  beholders  the  idea  that  the  fir- 
mament was  raining  fire.    In  a  short  time,  the  noise 
having  subsided,  and  the  inhabitants  having  recovered 
frmu  their  alarm,  a  courier  was  dispatched  to  Maho»- 
med  Syeed,  the  aumul  of  the  afiutaaid  purgunoah,  to 
advottse  him  of  this  event.   The.aomil,  instantly 
Bjuranting  his  hone,  prooaeded  to  the  Hen  \m 

perceiv^  the  earth,  to  tfae  extent  of  a  dozen  of  yards 
in  length  and  breadth,  to  he  bunied  to  such  a  denee, 
that  not  the  least  trace  of  verdure,  or  a  blade  of 
grass  remained  J  nor  had  the  heat  yet  subsided  en- 
tirely. 

"  MaAommed  ^feed  hereupon  directed  the  aforesaid' 
space  of  ground  to  be  dug  up ;  when  the  deeper  it 
was  dug,  the  greater  was  the  heat  of  it  found  to  be. 
At  length  a  lump  of  iron  made  its  abearance,  the  heat' 
of  which  was  so  violent,  that  one  might  have  supposed 
it  to  have  been  taken  from  a  furnace.  AAcr  some  time 
it  became  cold :  when  the  aumil  conveyed  it  to  hia- 
own  habitation,  from  whence  he  aflenvards  ^ippntrhfd- 
it  in  a  sealed  bag  to  court. 

<*  Hen  I  had  this  stdiataDoe  weighed  in  my  pnaence.. 
Ijts  wn^t  was  160  tdajis  (a),  roommtttea  it  to  » 
dcilfol  artisan,  with  orden  to  Duike  (tf  it  a  sabre, 
knife,  and  a  dagger.  The  wodknaa  npocted,  that  tfae 
substance  was  not  malleable,  but.  ^vared  into  piecea 
under  the  hammerw 

Upon  this  I  ordered  it  to  be  mixed  with  other 
iron.  Conformably  to  my  wdw,  three  parts  of  tho 
trof*  of  lightning  (b)  were  mixed  with  onepart-of  cobk 
mon  iron  }  aod  from  the  mixture  were  made  two  satoes^. 
one  knife,  and  one  dagger." 

Our  limits  will  not  permit  us  to  nve  the  whole  of  the 
extract,  nor  the  remarks  of  the  Right  H«i.  Chariea- 
Greville  and  Colonel  Kirkpatrick,  wuch  were,  read  be- 
fore the  Royal  Society  of  London,  on  the.  27th  Jannaiy, 
^3.  We  inel,  however,  no  hesitation  m  attachiag 
to  this  document  something  very  nearly  approachii^  to- 
direct  evidence  of  the  &ct  in  questint. 

The  celebrated  Gassendi  relates,  that,  on  the  27th 
of  November,  1627,  about  10  oMock  A.  M.  dniuig 
a  very  clear  sky,  he  saw  a  flaming  stone,  of  die  ^ipa- 
rent  diameter  of  four  feet,  fall  on  Mount  Vatnon^  an- 
eminence  situated  between  the  small  townaof  Perne  and. 
Ciuillaumes,  in  Provence.  This  stone  was  surrounded 
by  a  luminous  circle  of  different  celonts,  nearly  re««nb< 
un^  the  rainbow,  and'  its  fall  was  accompanied  with  a- 
notse  like  the  dischfir^  of  aitiUoy.  It  weighed 
poands and  its  specific  gravity  was  to  that  of  oommoK 
marble  as  14  to  zi.  It  was  ofa  daik  motnUic  oidoar, 
apd  extremely  hard.  Xhou^  k  waa  not  ^]jeoted  ta 
cluiinical  analysis,  and  is  not  now  to  be  found,  the  oircum-. 
stanpes  whicli  have  been  stated  by  the  philosopher  are 

snfficiestly 


(a)  a  tolah  is  about  iSo  grains,  Troy  weight. 

(b)  This  expression  is  eqnivalent  to  onr  tenn  ^Mmier-bidU 
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fcteon-  sufficiently  miDute  to  operate  on  the  eoDTictim  (rf  those 
Ib^     who  ftre  witling  to  be  convinced. 

'  From  a  curiouB  book  printed  at  Paris  in  1672,  and 
DOW  become  very  scarce,  entitled  Conversatiims  ItrSet 
tie  PAtadimte  de  M.  PAbhe  Boimidoiy  contenamt  diver- 
tf*  reckerehei  et  observationt  pkyaiqtus^  par  /«  Sieur 
LegaMoiSf  we  make  the  ensalng  extract. 

**  A  member  presents  a  fragment  of  two  stones  whieh 
fen  near  Verona,  one  of  which  weighed  300,  and  the 
other  200  poonds.  These  stones,**  says  be,  **  fell  dar- 
ing the  ni  At,  when  the  weather  was  perfectly  mild  and 
serene.  They  seemed  to  he  all  en  fire,  aad  cane  froa 
aboTB,  bat  in  a  elantiDg  direction,  and  with  a  tremen- 
dous noise.  Tlis  prodigy  terribly  alarmed  300  w  400 
eye-witnesses,  yn^a  were  at  a  loss  what  to  think  of  it. 
These  stones  fell  with  such  rajHdity,  that  they  formed  a 
ditch,  in  which,  after  the  noise  had  ceased,  the  specta- 
tors ventured  to  a^iroach  them,  and  examine  them 
more  closely.  They  then  sent  them  to  Vcrooa,  where 
they  were  deposited  in  the  Academy,  and  that  learned 
body  sent  fragments  of  them  to  different  places.** 
That  which  accompanied  the  above  intimation  was  of 
a  yellowish  hoe,  very  easily  pulvwised,  and  smelled 
or  solphnr. — In  the  course  of  examining  one  of  these 
stoneii,  M.  Laofper,  ^ofessor  ^bmnmKy;  at  Ihrn^ 
has  recentiy  detected  the  {wesenoe  of  chrome,  by  means 
^  dm  eavstic  idkaU.»Tf»e  date  of  the  Verona  pheno- 
menon, if  we  have  been  oMreetly  informed,  is  1663. 

In  the  Bomian  collection  there  is  a  substanee  which 
is  designated  Finrum  retractorrum^  gromtHs  niientibut 
matriee  virescenti  vMmtrtit  (Femtm  virena  Lin.'), 
€ujua  fn^menta  ab  unims  ad  titgmti  naqtK  Ubrarvm 
fondaSf  cortice  rngro-  weon'tKeo  eireUTudatOj  ad  Plajm^. 
,prope  Tabor,  cAxtUt 'Beekittennt  Bokemitey  passim  re- 
periumtur.  The  following  note  is  subjoined.  (Qimt 
fragmenta  3  JuHi  anni  1 753,  irtter  tonitrua^  i  cteh 
pbiiiae  orvduiiares  quidam  oaaerttni).  The  expression 
vftMioret  qu^hm^  it  may  be  alleged,  at  onoe  destroys 
the  evidCTce  of  diis  memomndnm.  It  deserves,  how- 
ever, to  he  noted,  that,  in  regard  to  onr  present  sub- 
ject, what  was  finrmerly  accounted  Ae  nednlify  of  the 
vulgar,  may  now,  on  several  occasions,  be  construed 
into  probability,  if  not  into  matter  of  foct;  and  that 
Mr  Greville  Inu  found  the  identical  fragment  to  have 
the  same  eomposition  with  other  meteoric  stones. 
Hence,  we  are  compelled  either  to  admit  its  ex-ter- 
restrial origin,  or  the  existence  of  a  substance,  origi- 
nally belonging  to  the  earth,  and  yet  agreeing  in  cha- 
racter with  those  deemed  atmosjdieric.  The  former 
part  of  the  alternative  is  perfectly  consonant  with  well- 
authenticated  facts ;  tirfKTeas  of  the  latter,  we  are  not 
wuranted  to  prononnce,  that  a  sini^  case  has  luther^ 
to  been  established  to  the  sattsfoetion  of  any  demist 
or  nuneralogisC. 

But  we  Iwve  new.to  torn  onr  attention  to  a  report 
of  M.  de  la  Lande,  inserted  in  the  Historical  Almc- 
nack  of  Bresse,  for  1756. 

In  the  month  of  September  1 753,  about  one  o*clock 
P.  M.  when  the  weather  was  very  hot,  and  very  se- 
rene, without  the  least  appearance  of  a  cloud,  a  very 
Joud  noise,  Jifce  the  discharge  of  two  or  three  cannooR, 
was  heard  witbin  the  circamfereoce  of  six  leagoea,  but 
WMS  of  very  abort  duration.    This  noise  was  londett  m 
the  nevh^nirfaooel  of  Pont.de- Verie ;  and  at  Liponas, 
a.ri«^  tfiree  ioasoes  6rom  the  last-menCioiMd  ^ace, 


it  was  even  accompanied  with  a  hissing,  like  that  of  a  Uetcen- 
cracker.  On  the  same  evening  there  were  found  at  lite. 
Liponas  and  at  Pin,  two  blaclusli  masses,  of  a  form  *  ■■W"-' 
nearly  circular,  hot  very  nneven,  which  luui  fallen  on 
ploughed  ground,  and  sunk,  by  their  own  wei^H,  to 
half  a  foot  below  die  surface.  One  aS  them  wdglied 
about  twenty  ponnds  j  and  a  fragment  of  one  of  tlien 
weighing  1  i^lb.  was  woerved  in  the  cabinet  of  M. 
Vareane  de  Beost,  at  Dijmi.  The  basis  of  tbeee  masses 
membled  a  grayish  whniatone,  and  was  very  refraetory^ 
and  some  fem^oeooa  particles  were  disseminated  in 
giuns,  filaments,  or  minute  masses,  thnni|^  the  snh- 
stance  of  the  stone,  especially  in  its  fissures.  This  iron, 
when  subjected  to  a  red  heat,  became  obedient  to  the 
magnet.  The  black  coating  on  the  sarface,  M.  de  la 
Lande  ascribes  to  fnsion,  induced  by  violent  heat.  This 
gentleman's  acknowledged  respectability  and  accuracy 
of  observation,  combined  with  the  cirenmstances  which 
he  has  adduced,  ciroumstanoes,  too,  which,  if  misstated, 
lay  so  open  to  public  investigation,  powerfnlly  plead  in 
favour  of  his  testimony. 

On  the  I5tb  of  September  1760,  according  to  the 
ahb£  fiachelay,  about  half  put  four  o*ckM^  P.  M. 
there  adored  near  the  chatean  de  CbeviArie,  in  Uie 
Bei^bMnhood  of  Lace,  «  small  town  of  the  province 
Maine,  a  stormy  cloud,  from-  whidi  proceeded  a 
load  peal  of  thunder,  like  the  disdiarge  of  cannon,  and. 
followed  by  a  noise  which  was  mistaken  by  several 
people  for  the  lowing  of.  oxen.     This  sound  was 
heard  over  a  space  of  about  two  leagues  and  a  hatf,^ 
but  unaccompanied  by  any  perceptible  flame.  The 
reapers  in  the  parish  of  Perigu^,  about  three  leagues 
fivm  Loce,  en  hearing  the  same  noise,  looked  np,  and 
saw  an  opnke  body,  which  described  a  curve,  and  feU 
on  soft  tnrl^  on  the  high  road  from  Mons,  near  whidi- 
they  were  at  work.    Tliey  all  quickly  ran  up  to  it, 
and  found  a  sort  of  sttnic,  nearly  half  of  which  was 
buried  in  the  eaidi,  and  the  whole  so  hot  that  it  conM 
not  he  toDched.   At  fint  diey  ran  away  in  a  panic  j . 
hot  on  returning  to  the  spot  some  time  after,  thvr  firnnd 
the  stone  precisely  in  dn  same  sitnadon,  and  somdent- 
ly  cooled  to  admit  of  being  handled,  and  nanowly  ex- 
amined.   It  weighed  seven  ounces  and  a  hatf,'  and  was 
of  a  triangular  form,  presenting,  as  it  were,  three  - 
rounded  hams,  one  of  which,  at  the  moment  of  the 
fidi,  had  entered  into  the  ground,  and  was  of  a  gray  or 
ash  colour,  while  the  rest,  which  was  exposed  to  the  ' 
air,  was  very  black.    "When  the  abb£  presented  this 
stone  to  the  academy,  diat  body  appointed  three  of  its^ 
number,  namely,  Messieun  Lavoisier,  Fougeioox,  and  • 
Cadet,  to  examine  and  analyse  it.    This  task  they 
peiformed  with  more  care  and  accuracy  than  M.  de- 
la  Lande  had  done  on  the  preceding  occasion  }  but  their 
trial  was  confined  to  an  integral  part  of  the  whole,  eon- 
sidered  as  a  homiweneoaa  substance,  in  place  of  being 
repeated  on  each  <»  the  constitnent  parts.  Tie  substance  • 
was  of  a  pale  cinereous  hue,  speckled  with  au  infinite 
number  of  smaJl  and  shining  metallic  points,  visible 
through  a  magnifying  j^ass.    That  part  of  the  outer 
snr&ce  which  remained  above  greond  was  incrasted  with 
a  thin  black  coating,  which  seemed  to  have  under^ 
gone  fosion,  and  which  gave  a  few  s[mks  when  struck 
with  steeL    Hie  specific  gravity  of  the  mass  was  3535*. 
—Two  other  stones,  nearly  of  the  same  characteis, 
the  one  rej^rCed  to  have  fidun  at  Aire,  in  Ait^  uaA 
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%Ubun-  Uke  other  in  the  Cotentin,  in  Normandy,  wrae  presmt- 
Ute.  ed  to  the  academy  in  the  course  of  the  Bane  year  hj  M. 
-  '"-^  Gurson  de  Buy  aval,  honorary  lieutenantHRiieral  ol  the 
baiUiage  of  Aire,  and  the  younger  M.  Morand.  Ac- 
cording to  the  academical  report,  these  three  stonei, 
vrhen  compared,  presented  no  difference  to  the  eye, 
were  of  the  same  colour,  and  nearly  of  the  same  grain, 
exhibiting  metallic  and  pyritoos  particles,  and  covered 
with  a  black  and  ferrugioeous  incrustation.  Although 
,the  coincidence  of  facts  and  circumstances, ,  in  three 
places  so  remote  from  one  another,  did  not  convince  the 
uademy  that  these  stones  had  been  conveyed  to  the 
earth  by  lightning,  yet  it  induced  them  to  invite  na- 
turalists to  prosecute  the  examinatien  of  the  subject. 

On  tbe  aoth  of  November  I7<S8,  a  stone  fell  at 
Manerkircken  near  the  Inn,  in  Bavaria,  that  wetg^ied 
381h.  vas  of  »  triangular  form,  and  onW  ei^t  inches 
in  thickness.  Its  fall  vms  accompanied  by  a  hissing 
noise,  and  great  darkness  in  tbe  atmo^hm!.  Hiis 
teoFolite  penetrated  two  feet  and  a  half  into  tbe  sul. 
Part  of  it  is  in  the  cabinet  of  the  right  honourable 
Qiarles  Greville,  which  is  now  in  the  British  Mu- 
seum i  and  a  fragment  may  be  seen  in  Mr.Feiguson^s 
orflection  quoted  above. 

The  next  remaikable  case  on  record  occurred  on  the 
20th  of  August  1789,  at  Barbotan,  near  Itoquef<nt,  in 
tbe  Landet  of  Bourdeaax,and  is  thus  related  by  Citizen 
Lomet,  who  was  known  to  several  members  of  the  In- 
stttuta,  and  happened  to  be  at  Agen  when  the  meteor 
Ik^eared. 

**  It  was  a  very  bright  fire-ball,  luminous  as  the  son, 
of  the  u»  fi  an  wdinary  baUoon,  and,  after  insuring 
the  inhabitants  with  consternation,  burst  and  disappear- 
ed. A  few  days  after,  some  peasants  brought  stones, 
which  they  said  fell  from  tbe  meteor  \  but  the  philoso- 
phers to  whom  they  offered  tbcm  lauded  at  ^ir  as- 
sertions as  fabulous.  The  peasants  would  have  now 
more  reason  to  laugh  at  the  philosophers.^'— One  of 
these  st|>nes  broke  through  the  roof  of  a  cottage,  and 
killed  a  herdsman  and  some  cattle.  Vao^nelin,  who 
received  a  pncet-vcrbal  of  tbe  circumstances,  also  ex- 
amined one  of  the  specimens.  Tbe  fiagment  procured 
by  Mr  Feiguson  has  visibly  all  tbe  chanctecs  of  a  ge- 
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the  monung  after  die  eiqdoeioo,  and  the  hutory  of  Uctem- 
which  he  was  scrapoloiaJyanxioas  to  investigate.  Being  ^  Etc 
satisfied  with  reqiect  to  all  the  pavtieolars, lie  at  kogth'^'"" 
^spateked  it  to  Piris,  accompanied  wkh  some  curious 
renarks.  " 'nim  these  stones  fell,"  says  he, "  they  had 
not  their  present  degree  of  haxdness.    Sooe  of  them  fell 
OD  straw,  bits  of  which  stock  to  the  stones,  and  incorpo- 
rated with  them.    I  have  seen  one  in  this  predicament. 
It  is  at  present  at  La  Bastide }  but  I  cannot  persuade  the 
owner  to  part  with  it***.  Hwse  which  fell  on  the  houses 
produced  a  uoise,  not  like  that  of  stones,  but  rather  of  a 
substance  which  had  not  yet  acquired  coa^actness."  . 

We  subjoin  tbe  ^w$-verba/  -a  simple  hot  audKit- 
tic  documraiU 

"  In  the  year  one  thousand  seven  hundred  and  nine*  ~ 
to,  and  tbe  30th  day  of  the  tanmth  of  Aimut,  we,  the 
meur  Jeaa  Iniby,  mayor,  and  Louis  MaaHoo,  procum- 
tor  ^  the  coalmine  of  the  municipali^  Ja  Gxw^ 
de  Joillac,  and  Jeaa  Dannite,  resident  ta  tbe  puish  id 
La  Ofange  de  JniUac,  certify  in  tnitb  and  veri^,  that, 
OB  Saturday  tbe  24th  of  July  last,  between  mne  and 
ten  o'clock  in  the  eTcaiag,  there  passed  a  great  fire, 
and  after  it  we  heard  in  the  air  a  very  loud  and  extras 
ordmaiy  noise  }  and,  about  two  minutes  after,  there  fell 
stones  from  heaven,  but  fortunately  there  fell  only  a  very 
few,  and  they  fell  about  tea  paces  from  one  another  in 
some  places,  and  in  others  nearer,  and  finally,  in  seme 
other  ^aces,  farther,  and  &Uing,  most  of  them,  of  the 
weight  of  about  half  a  quarter  of  a  poimd  each }  some 
of  about  half  a  pound,  like  that  found  in  our  parid 
of  La  Graiqe )  and  on  tbe  hordera  of  tbe  parish  of 
Creon,  diey  were  ibnnd  of  a  pound  weight ;  and  in  &U-. 
il^  they  senned  not  to  be  inflamed,  very  hard  and 
black  without,  and  withia  of  the  coloQr  of  steel  and, 
thank  God,  they  occasioned  no  harm  to  tbe  people,  nor 
the  trees,  but  only  to  some  trees  which  were  Imken  ou 
the  houses  *,  and  most  of  them  fell  gentiy,  and  others 
fell  quickly,  with  a  hissing  noise;  and  swne  were  found 
which  had  entered  into  the  earth,  but  very  few.  la 
witness  wheret^  we  -have  written  smd  s^ned  these  pre- 
sents. (Sij^)    Ddby,  Mayo^-DARMiTE.** 


Ih&msieur  Baudin  mentions,  tliat,  as  M.  Cairis  of  Bar- 


nnine  meteorolite.  •  botan  and  fae  were  walking  in  tbe  court  of  the  castle  <tf 

',    Monnes  about  half  past  nine  o'clock,  in  the  evemM  of 


A  much  more  remarkable  ^nomenon,  however, 
(rf  the  same  descripUon,  oocnncd  near  Agen,  on  the 
a4Ui  of  July  1790.  An  'inbabitairt  of  St  Severe  com- 
municates tbe  llNlowing  paiticniars  to  M.  Darcet  the 
chemist,  who  was  then  resident  at  Paris. 

"  Our  towns-people  were  yester^y  very  much  alarm- 
ed. About  a  quarter  past  nine  o'clock,  m  the  evening, 
there  suddenly  appeared  in  tbe  air  a  fiii-ball,  dragging 
a  long  train,  which  difiused  a  very  vivid  lif^t  over  tiro 
horizon.  This  meteor  soon  disappeared,  and  seemed  to 
fiikU  at  one  hundred  paces  fnm  us.  It  was  quickly  fol- 
lowed by  an  explosion  louder  than  that  of  a  cannon  or  of 
tbonder.  Every  body  dreaded  being  buried  under  the 
nuns  of  hb  bouiie,  which  seemed  to  give  way  from  the 
dmcaanon.  The  same  phennnenni  was  seen,  and  the 
report  heard,  in  the  neighbouring  towns^  as  Mont  de 
Marsan,  Tartai,  and  Dax.,  He  weather  in  other  re- 
spects was  veiy  calm,  irtthoot  a  Ineath  of  wind  or  a 
cloud,  and  the  moon  shone  in  all  her  bri^tneas." 

M.  Darcet's  brother,  -a  clergyman  in  that  part  of  die 
'Wuntiy,  sent  him  a  small  stone,  iriiich  was  ^cked  up  oa 
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evenii^  < 

the  24th  of  July  1790,  when  the  air  was  perfect^  calm, 
and  the  sky  dondlus,  th^  fimnd  themselvea  suddeidy 
suzTonnded  by  a  pale  dear  light,  whicb  obscured  that 
of  the  moon,  thmigh  the  hitter  was  nearly  full.  On 
looking  up,  they  observed,  almost  in  their  zenith,  a  fiit.- 
ball  of  a  larger  apparent  diameter  th^  that  of  the  mtm, 
dragging  a  tail,  which  seemed  to  be  five  or  six  times  long- 
er than  the  diameter  of  its  body,  and  which  graduaUy 
tapered  to  a  point,  the  latter  approaching  to  blood-red, 
though  the  rest  of  the  meteor  was  of  a  pale  white.  This 
luminous  body  proceeded  with  great  velocity  from  south 
to  north,  and  in  two  seconds  split  into  portions  of  consi-- 
derabte  size,  like  Uie  fragments  of  a  hunting  bomb. 
These  fragments  becunoextinguished  in  the  air,aad  some 
of  them,  as  they  fell,  assumed  that  deep  red  cidoar,  lAkk 
bad  been  observed  at  tbe  point  of  the  tail.  Two  or  three 
minutes  after  M.  Baudin  and  his  friend  heard  a  di«a^ 
ful  explosion,  like  the  simultaneous  firing  of  several 
pieces  of  ordnance }  but  they  were  not  sensible  of  any 
tremnloua  motim  under  tbeir  fret,  though  the  coqcub-- 
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sign  of  the  atmospbere  tbook  tbe  windoTTS  m  tbeir  attest  its  existeaoe}  the  proftMorof  nataral  history  in  Meteoro- 

f^mes,  and  threw  down  kitchea  utensils  Cron  tbeir  the  eentrd  sobool  of  Agta  zenoiiDces  his  fenner  seepd-  lite, 

sbekes.    When  these  gentlemeD  removed  to  tbe  gar-  cism  ;  Vauquelm  analyses-  a  specimen,  and  finds  it  to '     « '  i'  1' 

deni  tbe  noise  still  continued,  and  seemed  to  be  direct-  contain  the  same  cbemtcal  substances  as  other  meteoro- 

\j  over  their  beads.    Some  time  afler  it  bad  ceased,  lites,  and  in  nearly  the  same  proportions  ^  and  shall  we 

tbey  beard  a  hollow  sound  rolling,  in  echoes,  for  fifty  be  so  unreasonable  as  to  withh^  our  assent,  merely 

miles,  along  the  chain  of  the  Pyrenees,  and  at  the  end  because  we  have  not  eaUar  dametutratuM  of  tfafraUeged  ■ 

•f  about  four  minutes  gradu^Iy  dying  away  in  distance*  particulars  ? 

At  the  same  time,  a  strong  sulphureous  odour  was  Our  chronol^cal  series  of  cases  has  now  brought  us 
diffused  in  the  atmosphere.  Tbe  interral  which  occur-  to  the  fall  of  several  meteoroUtes  near  Sienna,  tbe  parti- 
red  between  the  disruption  of  tbe  meteor,  and  tbe  loud  culars  of  which,  as  reported  by  the  late  earl  of  Bristol 
report,  induced  M.  Baudin  to  conjectare,  that  this  fire-  and  Sir  William  Hamilton,  are  recorded  in  tbe  first 
ball  most  have  been  at  least  eight  miles  from  tbe  eartVs  part  of  the  Philosophical  Transactions  for  1795  (page 
lorface,  and  that  it  fell  about  four  miles  from  Monnes.  103).  Mr  King,  likewise  in  the  tnct  which  we  have 
'*  The  latter  part  of  my  conjecture,  says  he,  was  soon  already  quoted,  communicates  some  interestiDg  circnm- 
confinned  by  an  accoant  which  we  received  of  a  g^t  stances  relative  to  this  phenomenon,  obiefly  extracted 
many  stones  having  fUlen  from  the  atpioBphere  at  Juil-  from  an  accoant  of  it  published  by  Pt^fessw  Scddani. 
lac  and  in  the  neighbourhood  of  Barbotan."  It  ap-  WHiile  we  refer  ou^  readers  to  these  details,  ve  cannot 
pears,  indeed,  from  tbe  concurring  testimony  of  intvl-  omit  mentioning  that,  in  regard  to  aspect  and  compo>, 
ligent  persona  worthy  of  ncdit,  that  tbe  meteor  really  sltioo,  tbe  Sienna  stones  are  perfectly  analogous  to  others  , 
exploded  at  a  little  distance  from  Juillac,  and  that  its  already  noticed,  and  very  different  from  any  that  occur 
fragments  were  found  lying  in  an  almost  circular  space,  in  Tuscany.  As  the  meteor  from  which  they  were  dis- 
of  nearly  two  miles  in  diameter.  Some  of  them  weigh-  clurged  appeared  on  the  morning  after  a  violent  eruptiim 
ed  eighteen  or  twenty,  and  a  few,  it  is  alleged,  even  of  Ve3aTius,Uieywereatfir8tsuppoaedtobevoicMiic,t)ll 
fiftjr  pounds.  M,  de  Carris  procured  one  of  18. lbs.  cool  reflecUon  and  examination  betrayed  tbe  extrava- 
whieh  he  traasmitted  to  the  Parisian  Academy  of  Sci-  ganee  ofsuch  a  hypothesis.  The  precise  number  of  stones 
owes.  That  examined  by  M.  Baudin  was  ainiUl,  but  which  were  collected  on  this  oceasion  is  not  specified, 
heav^  in  jpro^rtion  to  its  size,  black  on  tbe  outside,  but  many  of  them  were  small,  w^^buig  from  a  quarter 
grayish  within,  and  intenpened .  with  many  minute,  of  an  oonoe  to  two  onnces.  A  pretty  entire  ipecimea 
shining,  mrtallie  pa^tides.  Hiese  Ust  circiunitanees  occurs  in  Mr  Femstm's  collection.^ — The  date  of  the 
perfecUy  accord  with  the  fragment  of  a  Barbotan  stone  Sienna  meteor  is  Uie  i6th  of  June,  1794. 
preserved  in  Mr  Ferguson^s  collection.  On  the  X3th  of  December  of  tbe  following  year. 
In  one  of  his  letters  to  Professor  St  Amand,  M.  Goy-  about  three  o^clock  in  the  afkemoon,  another  of  these 
on  d^Arzas  remarks, -that  these  stones,  thoudi  generally  singular  stones,  wei^ng  56  pounds,  fell  near  the 
smooth  on  the  outside,  presented  some  longitudinal  country  boose  of  Captain  To|^am,  in  Yoiksbire.  The 
cracks,  or  fissures,  while  their  interior  parts  exhibited  captain*s  report,  which  is  inserted  in  the  Gentleman's 
_9ymptoms  of  metaUic  veins,  especially  of  a  ferrugineons  Magazine  for  1796,  is  distinct  and  satis&ctuy ;  while 
complexion.  When  yet  red  hot,  and  scattered  in  varioas  the  chemical  examination  ef  the  masi,  detailed  in 
directions,  they  formed  that  magnificent  fire-work,  that  Mr  Howard's  peper,  in  the  Philosophical  IVansactioos 
shower  of  flame,  which  enlightened  tbe  horizon  over  »  ■  for  1802,  affords  a  still  more  decisive  proof  of  its  at- 

*  large  tract  of  country  -j  for  this  extraordioarv  meteor  mosphezic  origin.    M.  de  Dr£e,  also  found  it  to  corre- 

was  seen  at  Bayonne,  Auch,  Fan,  Tarbes,  and  even  at  spend  ezacUy  in  upect  and  ehancter,  with  fragments  of 

Bourdeanx  and  Toulouse.   At  the  last<mentioned  ^ace  meteor  stones  from  oenarea  and  ViUfrinncbe.  Tbe  ori- 

it  excited  little  attention,  on  account  of  its  great  di-  glnal  mass  ia  in  the  pogeeeiion  of  Mr  Sowerby  author  of 

stance,  and  its  appearing  only  a  little  brighter  tbaji  a  Eo^ish  Botany,  &c.  It  is  Wger  than  a  man's  head, 
shooting  star.    It,  moreover,  deserves  to  be  noted,  that       Mr  Soutfaey,  in  his  letters  from  Spain  and  Portugal, 

tiie  meteoroUtes  in  question  were  found  on  a  bare  transcribes  Uie  authenticated  relation  of  another  instance 

moor,  of  an  extremely  thin  soil,  on  which  no  sucb  of  the  descent  of  a  stone  from  tbe  clouds  on  the  19th  of 

stones,  or  indeed  simes  of  any  description,  had  been  February  1796.    But  we  pass  to  some  of  tbe  most  im- 

observed  in  tbe  memory  of  man.    They  who  are  solici-  portent  details  relative  to  tbe  stone  which  is  affirmed 

tons  of  additional  information  on  this  part  of  our  sub-  to  have  fallen  near  Vilic-firanche,  in  the  deportment  of 

ject,  may  consult  N°.  23  and  24  of  the  Journal  de$  tbe  Rhone,  on  tbe  12th  of  Marcb,  1798.   When  it 

Sciences  Utiles  of  Montpelier,  for  1790,  and  the  jDc-  was  transmitted  to  Professor  Sage,  member  of  the  Na* 

cade  PAiloMpiifue  for  Febrnary  1796.  tional  Institute,  he  considered  it  at  first,  as  only  n 

When  all  the  circoawtances  oif  tte  case  are  duly  con-  pyriteus  and  nwgnetical  on  of  iron,  althoogh  it  bore  no 

sidered,  we  need  not  he  suitriaed,  that  di^  sbonld  pro-  resemblance  to  any  known  syeriea  of  mo  n  that  nwtal, 

dnoe  conviction  on  tbe  minds  of  many  men  of  scienee,  nnee  it  cmtained  niekel,  iiliea,  magnesia,  and  native 

who,  till  then,  possessed  **  an  evil  luwrt  of  nnbelief."  iron,  vducA  shone  like  steel  when  polished.   **  It  u 

M.  de  St' Amand  ingutoously  confessed  to  M.  Pictet  of  of  an  ash         colour,  sa^  M.  Sage,  ^nulated  and 

Geneva,  that  be  bad  treated  this  novel  topic  with  nn-  speckled  with  gray,  shining,  and  pyntous  metallia 

merited  cmtempt,  and  that  tbe  evidence  deduced  from  points.    One  of  its  surfaces  is  covered  with  a  dingy 

the  similar  characters  of  the  stones  should  not  be  rashly  black  enamel,  about  the  third  of  a  line  in  thickness. 

rejected.   Tho  learned  and  the  unlearned  of  tbe  district  This  stone  acts  very  powerfully  on  the  magnetic  needle^ 

ia  which  the  phcoomenen  is  stated  to  have  xcurred.  When  the  senator  Chasaet  tiaiwinit^^  it  to  me,  it 

was 
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Ateteoto-  wiu  MMMBfMiied  with  an  historical  oatice  of  similar  gnvitjr  conld  not  be  easily  asc^tuned.   One  hoadred  Mefcon 

_     .  import  with  that  of  M.  Ddievre,  of  VUle-frandie,  iriw  4«rts  of  the  man  nve,  according  to  Vaoquelin,  46  of, 

WW  and  dowribod  the  phenomenon  on  the  apot."  8ilia^  38  oxide  ol  tnm,  15  magnesia,  2  nickel,  and 

At  ux  o*cloek  in  the  evening,  a  roond  body,  wbich  2  lime.   The  excess  of  this  result  was  ascribed  to  the 

diffused  the  most  vivid  light,  was  observed  in  the  vicini-  absorption  bf  oxygen  by  tbe  native  iron  dtiriag  the  p*o- 

ty  of  Ville-frsncfae,  moving  westward,  nnd  producing  cess.    A  small  specimen  of  this  mass  belongs  to  Mr 

-a  hissing,  like  that  of  a  bomb  which  traverses  tbe  air.  FergnsonV  collection. 

'iliis  luminous  body,  whicb  was  seen  at  the  same  time  On  tbe  19th  of  December  1798,  aboot  ei^  o'clock 

at  Lyons  and  ou  Mont-Cents,  marked  its  path  by  a  in  the  evening,  the  inhabitants  of  Benares  and  its 

red  track  of  fire,  and  exploded,  about  200  toises  from  neighbonrhood  observed  in  the  heaveos  a  very  himi- 

the  earth  with  a  tremendous  report  and  concnsaion.  nous  meteor,  in  tbe  form  of  a  large  ball  of  6re,  which 

-One  of  the  flaming  fragments  fell  on  the  vineyard  of  exploded  irith  a  loud  noise,  and  from  which  a  mimber 

Peter  Cre^er,  an  inhabitant  of  Sales.    On  the  spot  of  stones  were  ^rcipiuted  near  Krakfant,  a  vilUura 

where  this  ponion  of  the  meteor  was  seen  to  fall,  add  about  fbnrteen  miles  from  the  city  (tf  Benares.  Mr 

'in  a  fresh  opening  of  about  20  inches  in  ^pth,  and  Davis,  the  Judge  ud  nanstrate  of  the  district  iJIrmed 

18  in  width,  was  fennd  a  hlnxk  mass,     inches  in  dia^  tiiat  its  bnlltannr  e^uafled  tbe  brightest  moooUgfat 

-meter,  and  ronnded  on  one  ude.  Both  he  and  Mr  £rskine,  tbe  assistant  eolleclor,  wen 

An  account  of  the  same  meteor  was  published  in  the  induced  to  send  persons  m  whom  they  coold  confide  to 

'JoaTnaldePhy8iqae,forFI(ffeal,yeaT  iijbyM.deDr^e.  the  spot  where  this  shower  of  stones  was  asserted  to  have 

From  his  minute  and  deliberate  investigation,  it  appeais  taken  place,  and  thus  obtained  additional  evident  of 

that  tbe  fire-ball  bad  scarcely  fixed  tbe  attention  of  tbe  the  phenomenon,  and  several  of  the  stones,  whidi  had 

inhabitants  of  Sates  and  the  adjacent  villages,  when  penetrated  about  six  inches  into  fields  recently  water-* 

its  rapid  approach,  accompanied  by  a  terrible  whizzing  ed.  Mr  Maclane,  a  gentleman  who  resided  near  Krak- 

nmse,  like  that  of  mi  irregular  hollow  body,  traversing  hut,  |nvsented  Mr  Howard  with  part  of  a  stone,  whidi 

tbe  air  with  unusual  velocity,  inspired  tbe  vrhole  com--  had  been  brought  to  him  the  morning  after  its  descent, 

mnne  with  alarm,  espeinally  when  they  observed  it  by  the  watchman  who  was  on  duty  at  his  bouse,  mi 

MMung  overdieir  heads,  at  an  inconsiderable  elevation,  through  the  roof  of  whose  hut  it  had  passed,  and  buried 

It  IdEtoehind  a  hmg  train  of  light,  and  emitted,  with  itself  several  inches  in  the  floor,  whidi  was  of  consoli* 

an  almost  mieeariiw  ciaddinj^  small  vivid  flames,  like  dated  earth.   Before  it  was  Ivdien,  it  aanst  hate  weighs 

little  stwa.   Ita  fidl  Was  rouiiked,  at  the  distanoa  of  ed  upwards  of  two  potmds. 

only     paces,     three  fathoaiers,  one  of  lAwm,  named  At  the  time  that  this  meteor  aj^peared,  the  aky  was 

Bfontilhnd,  let  fall  his  coat  and  boodle  of  sticks  that  be  perfectly  serene ;  not  tbe  smalhist  vestige  of  m  chmd 

might  run  the  faster,  while  the  other  two,  Chardon  bad  been  seen  since  the  titfa  of  the  month,  dm  was 

and  Lapooes,  fled  with  equal  preetiuution  to  Sales,  any  observed  for  many  days  after, 

where  the  alarm  had  become  general.— These  three  "  Of  these  stones  (says  Mr  Howard),  I  iMve  seen 

witnesses  attest  tbe  astonishing  rapidity  of  tbe  meteor*s  eight  nearly  perfect,  besides  parts  of  several  otberSf 

.  motion,  and  the  hissmg  whicb  proceeded  from  the  spot  which  bad  been  broken  by  the  possessors,  to  distribute 

where  it  fell.  So  teirised  was  Crepier  at  the  explosion,  among  their  fnends.    The  form  of  the  more  perfect 

that  he  locked  himself  np  with  his  fiunily,  first  in  his  ones  appeared  to  be  that  of  an  irregular  cnbe,  rounded 

cellar,  and  then  in  hU  pi^vate  apartment,  nor  ventured  off  at  the  edges  ;  bat  tbe  angles  were  to  be  observed 

abroad  till  next  mtnning,  when,  in  the  company  of  M.  on  most  of  them.    Tbi-y  were  of  various  sizes,  from 

Blandel,  Chardon,  Lapooes,  and  nuuiy  others,  be  about  Ulree  to  upwards  of  fonr  inches  in  their  largest 

repaired  to  the  opening  lAoA  had  been  made  by  the  diameter ;  one  itf  them,  measuing  fonr  inches  and  a 

fire  ball.   At  the  bottom  of  this  opening,  wbieh  was  qnuter,  weighed  two  pounds  twelve  ounces.    In  ap- 

1 8  inches  deep,  inclnding  the  entire  thickness  of  dm  pearance  th^  were  exactlv  simifafir )  extem^ly  they 

■nonld,  they  found  a  lane  black  mass,  of  an  irregularly  were  covered  with  a  bard  black  coat,  or  inemstatioOf 

ovoid  fiHin,  having  a  ntnciftil  resemblance  to  a  calf*s  which  in  some  parts  bad  tbe  appearance  of  vamirfi  or 

head.    Though  no  longer  hot,  it  smeUed  of  gun-powder  bitumen  ;  and  on  most  of  them  were  fractures,  whirhf 

and  was  cracked  in  sevenl  places.  \Mien  the  observers  from  their  being  covered  with  a  matter  similar  to  thst 

broke  it,  and  discovered  nothing  but  stone,  indifference  of  tbe  coat,  seemed  to  have  beeu  made  in  the  fall,  by 

succeeded  to  curiosity,  and  they  coolly  ascribed  its  ap-  the  stones  striking  against  each  other,  and  to  have 

pearance  to  causes  more  or  less  whimsical  and  super-  passed  throogh  some  medium,  probably  an  intense  beatf 

natural.  previous  to  their  reaching  the  earth.    Internally  they 

The  original  weight  of  this  stone'  was  about  twenty  consisted  of  a  number  01  small  spherical  bodies,  of  a 

pounds.  Its  black  vitrified  sorfine  gave  fire  with  steel,  slate  colour,  imbedded  in  a  whitisb  gritty  substance,  iiH 

its  intoior  was  hard,  earthy,  aah-^oToured,  of  a  granular  terspersed  with  bright  shining  spiculse,  of  a  metallic  or 

-  texture,  premtinjjdiffercnt  stdtstancesseattered  throng  pyntical  nature.    The  spherical  bodies  were  mmh 

it,  namely,  iron  m  grains,  from  tho  smallest  rize  to  a  harder  than  the  rest  of  the  ^stcme :  the  white  gritty 

line  or  even  mora  m  diuneter,  somewhat  Aalleable,  part  readily  cruiDbled,  on  being  rubbed  with  a  bsid 

hot  harder  and  whiter  tiian  for^  iron  j  white  pyrites,  bodv  ;  and  on  being  broken,  a  quantity  attached  it* 

both  lameUated  and  granular,  and  in  colour  approach-  self^  to  tbe  magnet,  bfit  more  particolarly  the  outside 

ing  to  nickel ;  some  gray  globules,  which  seemed  to  coat  or  crust,  which  appeared  almost  wholly  attractdde 

present  the  characters  of  trapp,  and  a  very  few  and  by  it." 

small  particles  of  steatites,  inclining  to  an  olive  hue.  Here  we  are  furnished  with  anoUier  circmnstantisl 

'On  account  of  its  heterogeneous  compoution,  its  specific  and  authenticated  narrative,  by  individnals  ahovt^ 
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Tttik  of  tuipicion,  and  who  were  ^nnnpted  solely  by  mo- 
tivea  of  oiuiouty,  to  exammc-  With  due  deKbenttkn  tbit 
pu-ticidan  vhla>  they  ham  Kported. 

llie  liiitory  of  the  extraordinary  shower  of  stones 

which  fell  near  PAigle,  in  NormaMy,  on  the  26th  of 
April  1803,  first  appeued  in  the  ensuing  artless  letter, 
addressed  by  M.  Alanus,  an  bbahitant  of  tbe  place,  to 
liis  firiend  in  Paris. 

"  At  PAtgle,  the  l^th  Fhreal^  II. 

"  An  astonishing  mirBclc  has  just  occurred  in  our 
district.  Here  it  ts,  without  alteration,  addition,  or  di- 
minutioa.    It  is  certain,  that  it  is  tbe  truth  itself. 

Ob  Friday  last,  6th  Flor^  (26tb  April),  betneea 
one  and  two  oVlook  in  the  afiemoon,  we  were  roused 
fay  a  moiinnria^  noise  like  thunder.  On  gcung  ont  wo 
were  snpised  to  eee  the  sky  pretty  clear,  with  tbe  ex- 
ception of  some  small  clouds.  We  todc  it  fiir  tbe  wnse 
of  «  oarriage,  or  of  fire  in  the  neigfabonrhood.  We 
were  then  in  tbe  meadow,  to  examine  whence  the  noise 
nroceeded,  when  we  observed  all  the  inhabitants  of  the 
Foot  de  Pierre  at  their  windows,  and  in  gardens,  io- 
quiriog  concerning  a  cloud,  which  passed  in  the  direc- 
tion of  iroiD  south  to  north,  and  from  whence  tbe  noise 
issued,  although  that  cloud  presented  nothing  extraordi- 
nary in  its  appearance.  But  great  was  our  astoDishnient 
wbm  we  learned,  that  many  and  large  stones  had  fallen 
from  it,  MHue  of  them  weighing  ten,  eleven,  and  even 
seventeen  pounds,  in  tbe  space  between  the  house  of  the 
Buat  family  (half  a  league  to  the  north-north-east  of 
PAigte)  and  Glos,.  passing  by  St  Nicolas,  St  Pierre, 
&o.  which  struck  us  at  fint  as  a  &Ue,  but  which  was 
afterwards  found  to  be  true. 

**  The  firflowing  ia  the  ex|ilanatioa  given  of  this  ex- 
traordinary event  by  dl  who  w^ncsscd  U. 

**  Tbey  heard  a  noise  like  tbat  of  a  cannon,  then  a 
double  report  still  louder  Uian  the  preceding,  followed 
by  a  rumbling  noise,  which  lasted  about  ten  minutes, 
the  same  which  we  also  heard,  accompanied  with  his- 
sings, caused  by  these  stones,  which  were  counteracted 


in  their  fall  by  the  dll&rent  currents  of  air,  which  is 
very  natural  in  the  case  of  such  a  sudden  expansiim. 
Nouing  more  was  heard }  but  it  is  remarkable,  that 
previoosly  to  the  explosion,  the  domestic  fowls  were 
alarmed,  and  the  cows  bellowed  in  an  uqnsual  manner. 
All  the  Gountry-fiilks  were  much  dismayed,  especially 
tbe  women,  who  believed  that  the  end  of  die  wmU 
was  at  hand.  A  labourer  at  la  &qi6e  fell  prostr^  on 
tbe  ground,  exclaiming^  *  Good  God !  is  it  possible  that 
thou  canst  make  me  perish  thtis  ?  Pardon,  I  beseecb 
tbce,  all  th«  fiudts  I  have  committed,*  &c.  Tbe  most 
trifling  objects  in  fact,  might  create  alarm,  for  it  is 
net  improbable,  that  history  offers  no  examjdc  of  such 
a  shower  of  atones  as  this,  llie  piece  which  I  send 
was   detoched  from  a  laxge  one,  weiriiing  eleven 

Srunds,  which  was  found  between  the  bouse  of  the 
uats  and  le  Fertey.  It  is  said,  that  a  collector  of 
curiosities  purchased  one  of  seventeen  pounds  weight, 
that  he  mi^t  send  it  to  Paris.  Every  body  in  this 
part  of  the  country  is  desirous  of  possessing  a  iriiole 
otone,  or  a  fragment  of  one,  as  an  object  of  coriostty. 
Tbe  largest  were  darted  with,  such  violence  that  tliev 
enteted  at  least  a  foot  into  tbe  earth.  They  are  Uadc 
4HI  the  outside,  and  grayiBb,as  you  see,  within,  soemins 
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to  contain  some  species  of  metal  and  nitre   If  yon  UetFon. 
know  befnre  us  of  what  ingrrdieots  tbcy  are  coaposed,  lits; 
yon  wDI  inform  as.  One  fell  near  M.  Bois  de  la  Ville, "  ■   <  "-"^ 
who  livAa  near  Glos.   Ho'  was  much  afrud,  and  took 
shelter  under  a  tree.    He  has  found  a  great  number 
of  them  of  different  sizes,  in  his  court-yard,  bis  wheat 
field,  &.C.  without   reckoning  all  those  which  the 
peasauts  have  found  elsewhere.    Numberless  stories, 
more  or  less  absurd,  have  been  circulated  among  the 
people.    You  know  that  our  country  is  fertile  in  such 
tales.    Cousin  Moutardier  sends  one  of  these  stones  to 
Madetpoiselle  Hebert  >  and  be  is  not  less  eager  thaa 
we  are,  to  know  how  these  substances  can  be  compna- 
sed  and  petrified  in  the  air.  Do  try  to  explain  the  |ro-- 
cess. 

The  perxon  who  gave  me  the  laigest  stone  whidk 
I  sHid  to  you,  went  to  take  it  at  thk  moment  that  it 
fell,  but  it  was  sohot  that  it  burned  him.  Several  of  his 
netghbouTS  shared  the  same  fate  in  attempting  to  lift  k. 

"  The  elder  Buat  has  just  arrived,  and  desires  us  to 
add,  that  a  fire-ball  was  observed  to  hover  over  the  mea- 
dow.   Periiaps  it  was  wild-fire.^' 

At  the  sitting  of  the  Institute,  on  tlie  9th  of  May, 
Fourcroy  read  a  letter,  addressed  from  I'Aigle  to 
Vauquelin,  and  which  sufficiently  corroborates  the  pre- 
ceding statements.  But  wo  pass  to  the  substance  of 
M.  Blot's  letter,  addressed  to  the  /ninister  of  the  inte- 
rior, and  published  in  the  Journal  dc8  JHhait^  (i4fk 
Therniidor,'  year  ixO>  The  writer  who  is  advan- 
tageously known  &«  his  scientific  attainments,  was  de- 
puted by  govenment  to  repair  to  tbe  spot,  and  collect 
all  the  aiwientic  &cts.  Tbe  contents  ^  bis  Irtter  have 
been  ainoe  expanded  into  tbe  fonn  of  a  memoir,  whiefe 
maniftsts  the  caution  and  good  sense  which  guided  h^ 
inquiries,  and  which  w«  ant  surprised  to  lean,  hM  not 
appeared  in  an  Engli^  translation. 

M.  fiiot  left  Paris  on  the  25th  of  Jnno,  aoAja  ]dae« 
of  proceeding  directly  toTAigle,  went  first  to  Alencoa, 
which  lies  fifteen  leagues  to  the  west-south-west  of  it. 
.  He  was  informed  on  his  way,  that  a  globe  of  fire  had 


becD  observed  moving  towards  tbe  north,  and  that  its 
appearance  was  followed  by  a  violoit  explosiw.  From 
Alcncoo  be  journeyed  throng^  various  villages  to 
PAigle,  being  directed  in  bis  progress  by  tbe  accounts 
of  the  inhabitants,  who  had  alt  heard  the  explouon  on 
the  day  and  at  tbe  hour  specified.  Almost  all  tbe  in- 
habitants of  twoity  hamlets,  scattered  over  an  extent  of 
upwards  of  two  leagues  squiue  affirmed  that  tbey  were 
eye-witnesses  Qf  a  ueadfd  sbnnr  of  stones  whiin  was 
urted  from  the  meteor.  Th»  fidkiwing  is  his  snmniary 
of  the  whole  evidence. 

"  On  Tuesday,  6th  Flor£al,  year  xx,  about  one 
o'clock  P.  M.  the  weather  being  serene,  there  was 
observed  from  Caen,  Font  d'Audemer,  and  the  environs 
of  Aleocoo,  Falaise,  and  Verneuil,  a  fiety  j^be,  of  a 
very  briiliaDt  splendour,  and  which  moved  in  tbe  at- 
mospbera  with  great  rapidity.  Some  moments  after, 
there  was  beard  at  PAine,  and  in  the  cbwhis  of  that 
towuf  in  the  extent  «  more  than  tidily  leagues  in 
every  direction,  a  viofent  ex^asion,  which  hwted  fiw 
or  six  minutes.  At  first  there  were  three  or  four  re* 
ports,  like  those  of  cannon,  fdJovred  by  a  kind  of 
discWse  which  reiemUed  the  firiw  01  musketrr; 
after  mich  there  was  beard  a  flnad&l  roiahling  like 
4T  the 


Digitized  by 


Google 


MET  [6 

MTcteoro-  tlie  beating  of  m  dnmi.  The  air  was  calm,  and  the 
lite-  Aj  texeDc,  except  a  few  ckrads,  mch  as  are  frequently 
•    '  '  otMcrred. 

**  Hiis  noUe  poceedeil  htm  a  smdt  elooct  v^lch 
bail  a  rectangular  fam,  the  largest  side  being  in  a  di- 
rection from  east  to  west.  It  appeared  motionfeas  all 
the  time  that  the  phenomenon  lasted  ;  but  the  vapours 
of  which  it  was  composed,  were  projected  oiomentarity 
from  different  sides^  by  the  effect  of  the  snccessive  ex- 
plosions. This  cloud  was  about  half  a  league  to  the 
north-north-west  of  the  town  of  I'Aigle.  It  was  at  a 
great  elevation  in  the  atmospliere,  for  the  inhabitants 
of  two  hamlets,  a  league  distant  from  each  other,  saw 
it  at  the  same  time  above  their  heads.  In  the  whole 
canton  over  which  this  cloud  was  suspended,  there  was 
heard  a  hissing  noise  like  that  of  a  stone  discharged 
from  a  aling,  and  a  great  many  mineral  masses  exactly 
similar  to  those  distinguished  by  the  name  of  metnr- 
ttones  were  seen  to 

**  The  district  in  which  these  masses  were- projected, 
forms  an  elliptical  extent  of  about  two  leagues  and  a  half 
in  length,  and  nearly  one  in  breadth,  the  greatest  di- 
mension being  in  a  duvction  from  south-east  to  north- 
west, forming  a  decliaation  of  about  22  degrees.  This 
direction,  which  the  meteor  most  have  fatlowcd,-is  ex- 
actly that  of  the  magnetic  meridian,  which  is  a  re- 
markable result.  The  greatest  of  these  stones  fell  at 
the  south-eastern  extremity  of  the  lurge  axis  of  the  el- 
lipse, themiddle-sized  in  the  centre,  and  the  smaller 
at  the  other  extremity.  Hence  it  appears  that  the 
largest  fell  6rBt,  as  might  naturally  be  siqiposcd.  The 
largest  of  all  those  that  fell  weighs  seventeen  pounds 
and  a  half.  The  smallest  which  I  have  seen  weighs 
aSoot  two  gros  (a  thousandth  part  of  the  last).  llie 
nvaiAer  of  all  (hose  which  fell  is  certainly  above  two 
or  three  thousand,** 

As  Tve  cannot  make  room  for  an  uialyns  of  M. 
f  Biotas  more  extended  communication,  we  diall  be  cw 
tented  to  select  only  two  facts. 

The  cur^  of  St  M iebael  declared,  that  he  observed 
one  of  the  stones  fall,  with  a  hissing  noise,  at  the  feet  of 
his  niece,  in  the  court-yard  of  his  parsonage,  and  that 
it  rebounded  upwards  of  a  foot  from  tlie  pavement. 
He  instantly  requested  his  niece  to  fetch  it  to  htm ; 
but  as  she  was  too  much  alarmed,  a  woman  who  hap- 
pened also  to  be  on  the  spot,  took  it  up  i  and  it  was 
found  io  every  respect  to  resemble  the  others. 

As  one  PieA^,  a  wire-manufacturer  belonging  to  the 
village  of  Armies,  was  working  with  hts  men  in  the  open 
air,  a  stone  grazed  his  arm,  and  felt  at  bis  feet ',  but 
it  was  so  hot,  that,  on  attempting  to  take  it  up,  he  in- 
stantly let  it  fall  againi 

He  who  compares  the  various  aceonnts  of  the  l*Ai^ 
meteor,  with  a  critical  eye,  may  detect  some  apparent 
contradictions,  which,  however,  on  reflection,'  are  found 
'  to  be  strictly  conformable  to  truth.  Thus,  according 
to'some,  the  meteor  had  a  rapid  motion,  others  believed 
'it  stationary  ;  some  saw  a  very  luminous  ball  of  fire, 
others  onlj  an  ordinary  cloud.  Spectators,  in  fact, 
viewed  it  tn  difierent  positions  with  respect  to  its  direc- 
tion. They  who  happened  to  be  in  its  line  of  march, 
would  see  it  stationary,  for  the  same  reason,  that  we 
fancy  a  ship  under  full  sail  to  be  motionless,  when  we 
we  placed  in  its  wake,  or  when  we  view  it  from  the 
harbour  to  which  it  is  approaching  in  a  straij^t  line. 
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Hiey,  on  the  other  hand,  who  had  a  side  view  of  the 
■  ineteor,  would  reckon  its  ^t^ress  the  more  rapid,  in 
proportion  as  their  position  approadied  to  a  right  angle  *" 
witb  its  line  of  passa|^r  They,  again,  who  saw  it  from 
behind,  as  the  inha^tants  of  T^gle,  would  perceive 
enl^  toe  cloud  of  vapour,  which  it  left  in  its  train,  and 
which,  in  the  dark,  would  figure  like  a  blazing  tail,  in 
the  same  manner  as  the  smoke  of  a  -volcano  appears 
black  during  the  day  and  red  at  night.  Lastly,  they 
who  were  placed  in  front  of  the  meteor,  would  reckon 
it  stationary,  but  brilliant  and  cloudless. 

It  deserves  to  be  remarked,  Aat  the  I'Aigle  stones 
were  very  friable  for  some  days  after  their  descent, 
that  they  gradually  acquired  hardness,  and  that  after 
they  had  lost  the  snlphureons  odour  on  their  surface, 
they  still  retained  it  in  their  substance,  as  was  found  by 
breaking  them.  Professor  Sage  submitted  them  to  se- 
veral eomparative  trials  with  those  of  Ville-fraBcbe  ;  an^ 
.  thought  the  r Aigle  speeiniens  present  aonw  gMmlea  of 
the  size  of  a  small  coriander  seed,  eS  a  darker  gray 
than  the  mass,  and  not  attractable  fay  the  magnet,  yet, 
in  respect  of  granular  texture  and  general  a^ect;  the' 
coincidence  was  so  striking  as  to  lead  one  to  svp^ose 
that  they  were  all  parts  of  the  same  mass. 

The  PAigle  stones,  according  to  Fournoy,  are  ge- 
nerally irregular,  polygonal,  oflcn  cuboid,  sou >e times  sob- 
cunciiorm,  and  exceedingly  various  in  their  diameter 
and  weight.  All  are  covered  with  a  black  gravelly 
crust,  consisting  of  a  fnsed  matter,  and  filled  With  small 
agglutinated  gi-ains  ai  iron.  The  greater  part  of  thefli. 
are  broken  at  the  comers,  either  by  their  shock  a^inst'- 
each  other,  or  by  falling  on  bard  bodice.  The  mter-  \ 
nal  parts  resemble  those  of  alt  the  stones  analyzed  by 
•  Messrs  Howard  and  Vanqnelin,  being  ^y,  a  little 
varied  in  their  shades,  granulated.  Mid  as  it  were  scaly, 
split  in  many  parts,  and  filled  witir  Wlliant  metallic 
points,  exactly  of  the  same  aspect  as  those  of  otber  atones 
of  a  like  description.  The  proportions  of  their  con- 
stituent materials  are  stated  as  nearly,  54  silex,  36  oxi- 
dated iron,  9  magnesia,  3  nickel,  2  sulphw,  and  i  lime, 
tbe  five  per  cent,  of  increase,  arising  from  the  oxidation 
of  the  metals  produced  by  the  analyus. 

Of  the  two  specimens  which  M.  Biot  presented  to 
tbe  celebrated  Patrin,  one  was  less  compact, 'and  of  a 
lighter  gray  than  the  other,  and  likewise  [resmted 
small  patches  of  a  rust  colour.  When  inwicrsed  in 
water,  it  gave  a  hissing  sound,  like  the  hamming  of  a 
fly,  which  is  held  by  one  wing.  As  it  began  to  diy,  it 
was  observed  to  be  marked  hy  eornlutear  end  panllrl 
Idyers.  Tbe  more  compact  specimens,  when  moisteoed, 
presented  no  such  appcaraoces,  but  assumed  the  bb- 
pect  of  a  gray  porphyry,  with  a  base  of  trap,  aiot- 
tled  with  small  white  spots,  and  spelled  with  metftttic 
points. 

Two  fine  specimens  of  the  l*AigTe  stone,  (me  of  then 
nearly  entire,  may  be  seen  in  Mr  Ferguson^s  c^rflcctioD, 
which  we  have  already  repeatedly  quoted. 

Previously  to  the  explosion  of  the  26th  of  Api3 
1803,  no  metettfolttes  had  been  found  by  the  inbalii- 
tants  of  the  PA^e  district,  nor  in  the  mtneralogical 
collections  of  the  department;  nor  the  slightest  meotioo 
of  them  made  in  the  geological  documents  of  this  por- 
tion of  Normandy  :  the  mines,  foonderies,  and  fbiges 
had  produced  nothing,  sinula^,  in  the  form  of  dross  «r 
ore,  nor  had  the  country  cxluhited  any  trace  of  vd- 

canoes. 
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fcti'oro-  caaocS.  The  meteor  at  once  appears,  and  a  multitude 
Htc.  of  stones  of  tbe  peculiar  character  noted  above  are  -seea 
scattered  on  a  dcterinined  space  of  ground,  in  a  man- 
ner, aod  accompanied  with  circamstaoces,  which  could 
not  formerly  have  escaped  obserration.  Let  us  like- 
wise reflect,  that  tbe  young  and  tbe  old,  simple  peasants 
direlKng  at  a  distance  firam  me  snotber,  sagacioiu  uid 
rational  workmen,  respectable  ecclesiastics,  young  aei- 
diers  devoid  of  timiditr,  individuals,  in  shorty  (Ami- 
ens manners,  professions,  and  opinions,  united  by  ao 
common  ties,  uU  agree  in  attesting  a  fact,  which  con- 
tributed oeitlrer  directly  nor  indirectly  to  promote  their 
own  interest,  and  they  all  assign  the  manifestation  of 
this  fact  to  the  snme  day  and  hour.  They,  more- 
oter,  point  to  existing  \'esdge«<  of  the  descent  of  solid 
snbstunees,  and  they  declare,  in  terms  unsusceptible 
of  misconstruction  or  ambiguity,  that  they  saw  the 
masses  in  question  mil  down  on  roofe,  break  branches 
df  trees,  rebound  from  the  pavement,  and  produce 
smoke  where  they  fell.  These  recitals,  and  these  ves- 
tiges, are  limited  to  a  tract  of  territory  which  has  been 
•accurately  defined }  while  beyond  the  ^cincts  of  this 
tract,  not  a  single  particle  of  a  metewolite  has  been 
finmd,  nor  a  single  individnal  who  pretends  that  be  saiw 
a  atone  fmtl. 

Having  now,  we  presnme,  advanced  amfde  and  sa- 
tisfactory evidence  of  tbe  existence  of  meteorolites,  we 
shall  forbear  to  enlarge  this  article  by  dwelling  on  in- 
iitances  of  inferior  notoriety  to  tbose  which  we  have  re- 
counted, and  shall  merely  note  the  dates  of  subsequent 
examples. 

On  tbe  4tb  of  July  1803,  a  fire-ball  struck  the 
White  Bufl  Inn  at  East-Norton,  and  left  bthitid  it 
several  meteoric  fragments. — On  tbe  J  3th  of  Decem- 
ber of  the  same  year,  a  similar  phenomenon  occurred 
at  the  village  of  St  Nicholas,  in  Bavaria.— At  Fossil, 
near  Glasgow  in  Scotland,  a  meteor*^one  fell,  with  a 
lood  and  nissing  noise,  vn  the  5th  April  1804.— Ilia 
next  instance  wbich  we  have  to  mention  oecnrred  near 
Apt,  ia  the  department  of  Vauclnse^  on  tbe  '6lh  of 
October  of  the  same  year  :  and  tbe  laKt  whidi  has  cone 
to  Dur  knowledge  happened  at  half  past  five  o*clock  in 
die  evening  of  tbe  Jjtb  March  1806,  Hear  Alais  in 
ILanguedoc. 

It  seems  reasonable,  however,  to  suppose^  that-  the 
fall  of  meteoric  substances  takes  place  more  firequently 
than  is  commonly  supposed,  since  several  foreign  col- 
lections of  fossils  contain  specimens  of  repoted  -celestial 
origin,  and  e.Vh!l)iting  the  genuine  atmospheric  physi- 
ognomy. It  is  likewise  "worthy  of  remark,  that  many 
relations  of  tbe  phenomenon  may  have  sunk  into  ob^ 
livion,  from  the  contempt  with  which  tfaey  were  heard 
the  learned,  and  that  on  a  fkir  cmnputatiea  9i 
t-hances,  meteors  may  have  sometimes  expladoA  en  do- 
«ert  tracts  of  land,  and  still  more  frequently  over  the 
pathless  expanse  of  the  water. 

That  some  of  the  relations  to  which  we  have  alluded 
are  vague  and  unsatisfactory,  cftnnot  be  denied,  but  tbe 
circumstantial  testimony  conveyed  by  others  is  more 
pointed  and  positive  y  and  &e  whole  mass  «f  historical 
prvvf,  especiaJ/y  when  combined  with  the  argument 
deduced  from  tbe  identity  of  the  physical  and  chemical 
constitution  of  the  stones,  appears  to  us  to  be  altogether 

Jo  tbe  coane  of  onr  inquiry  into  tiitt  novel  and  inte- 


resting subject,  we  have  ascertained  a  variety  of  circum*  STrtr6ro- 

Stances  which  render  it  highly  probable,  if  not  indubi-  lite. 

table,  tbat  those  detached  musses  of  native  iran,  whose      <    ' ' 

history  has  so  eften  staggered  and  perplexed  the  geolo- 

nst,  are  only  modifications  of  meteoric  depositions. 

xho  Tartars,  for  example,  ascribe  the  descent  of  the 

Siberian  mass  described  by  Chladni,  Pallas,  Patrin,  &c. 

to  a  period  that  is  lost  in  the  rcnurtenesa  of  antiquity } 

and  while  tradition  thus  favonts  our  hypothesis,  the  ana- 

\ogr  which  is  obviously  obser\'able  in  poiut  of  texture 

and  chemical -characters  with  tliose  of  other  solid  bodieS) 

whose  faU  is  no  kmger  questioned,  strengthens  tradition. 

According  to  the  discoveries  of  Froust  and  Klaproth, 

native  iron,  reputed  meteoric,  difTers  from  that  which  . 

occurs  in  a  fossil  state  by  (lie  prcserfce  of  nickel.  'J'he 

former  of  these  celebrated  analysts  obtained  50  gruiut* 

of  sulphate  of  nickel  from  100  of  the  Sonlh  American 

mass,  and  his  resalts  are  cwtoborated  by  Mr  Hmvard 

and  the  G>unt  de  Boumon. 

Of  the  two  pieces  of  Siberian  iron  possessed  bv  Mr 
Greville,  one,  which  was  transmitted  by  Dr  Fallas, 
weighs  several  pounds ;  and  another  ^sents  a  cellu- 
lar and  ramified  texture,  analogous  to  that  of  some 
veiy  light  and  potovs  volcanic  scoriae.  When  atten- 
tively examined,  there  may  be  perceived  in  it  not  only 
empty  cells,  bat  also  impressions  or  cavities  of  greater  or 
less  depth,  and  in  some  of  which  there  remalus  a  trans- 
^rent  substance,  of  a  yeltowibh  green  oelour.  Tbe  iron 
itself  is  very  malleable  ;  and  may  be  easily  cik.  with  a 
knife,  or  flattened  under  the  hammer.  The  specific  gra- 
vity is  6487,  which  is  obviously  inferior  to  that  of  uiifer- 
^ed  iron  that  has  undergooe  fusion,  and  maybe  partly  ow- 
ing totbeoxidiEementof  tbe  surface  oftheiron,  and  partly 
to  the  many  minute  cavities  in  its  substance, nthich  are  of- 
ten rendered  visible  byfracture,  and  which  bavethcir  sur- 
face also  oxidized.  The  fracture  is  shining  and  silvery, 
like  that  ofwhitc  cast  iiX>n}  but  its  grain  is  much  smoother 
and  finer.}  and  it  is  much  more  malleable  when  cold. 
Tbo  heavier  specimen  is  nHwe  solid  and  compact,  ex- 
hibiting no  cavities  or  pores,  though  its  surface  ia  ra- 
mified and  cellular.  80  blended  and  incorporated  is 
its  Compact  part  with  tbe  yellowish-green  substance 
mentioned  above,  that  if  the  whole  of  tbe  latter  could 
be  subtracted,  the  remainder  would  consist  of  iron  in 
the  metallic  state,  and  would  display  the  same  cellular 
appearance  as  tbe  preceding  specmien,  or  is  the  super- 
ficial portion  of  tfiat  now  described.  This  stony  part 
of  tbe  composition  ttsually  assumes  the  appearance  of 
small  nodules,  generally  of  an  irregular  shape,  bnt 
sometimes  nearly  globular,  with  a  smooth,  shining,  and 
glassy  surface,  lliis  substance,  which  is  always  more 
or  less  transparent,  is  hard  enough  to  cut  ^ass,  but 
makes  no  imjnression  on  quartz.  It  becomes  electric 
by  friction,  is  very  refractory,  and  varies  in  specific 
gravi^  from  3263  to  3300.  Of  all  substances  bitber- 
to  known,  it  approaches  most  to  tbe  peridot,  or  Wer- 
nerian  dirysolite,  which  yielded  to  Klaproth  nearly  the 
Uune  results  which  this  substance  did  to  Howard.  In 
tbe  mass  of  iron,*it  is  liable  to  decomposition,  changing 
to  an  opakc  while,  and  cmmbling  into  a  gritty  dry 
powder,  when  lightly  pressed  or  squeezed  bt^tween  the 
fingers.—**  I  cannot  help  observing  (says  the  count  de 
Beumon),  that  there  appears  to  exist  a  very  interesting 
analogy  between  tbese  transparent  nodules  and  the 
globales  I  described  as  making  pact  ci  the  stones  said 
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Vtttxata-  to  1>*V6  fallen  od  the  eutii.  T\ua  an&Iogy,  tbtnigh  not 
lite.  a  very  strong  one,  may  lout  us  to  tqppose,  that  (be 
'■■   M      '  two  substances  are  nmilar  In  their  nature,  bat  that  the 

globules  are  less  pore,  and  contain  a  greater  quantity 

of  imn.** 

The  native  iron  from  Bohemia  is  compact,  like  the 
large  specimen  from  Siberia,  in  Mr  GreTille's  collec- 
tion, and  like  it  contains  uodolea,  but  not  no  numerous. 
They  are  besides  quite  opake,  and  very  mucb  resemblo 
the 'globules  iu  atmospheric  stones.  This  iron  contains 
nearly  five  per  cent,  of  nickel.  Between  five  and  six 
per  cent,  of  tlie  same  metal  seems  to  exist  in  a  piece  of 
native  iron  brought  from  Senegal. 

Though  onr  limits  will  not  permit  us  to  dwell  vith 
miautencM  on  the  ^irsical  and  chemical  diaracters  of 
meteorolitei,  we  ahaU  shortly  state  those  which  the 
count  de  Boumon  found  to  i^peitain  to  the  specimen* 
from  Benares,  and  which  may  serve  as  no  unfiur  stand- 
ard of  the  upeet  and  composition  of  the  others. 

Like  all  m  the  same  origin  which  were  subjected  to 
the  count*s  exMnination,  the  Benares  stones  are  covered 
over  the  whole  extent  of  their  surface,  with  a  thin  crust, 
of  a  deep  black  colour,  sprinkled  over  with  nnall  asperi- 
ties, which  make  it  feet  somewhat  like  shagreen  or  fish 
skin.  Their  fractnre  exhUnts  a  myish  colour,  and 
a  gnnolated  texture,  like  that  m  coarse  gritratone. 
By  help  d  a  lens,  they  are  perceived  to  be  composed 
of  fbnr  difierent  substances.  One  of  these  occurs  in 
great  afamdance,  in  the  Sum  of  small  bodies,  some  of 
which  an  perfectly  globular,  others  rather  elmgated 
or  elliptieal,  and  all,  of  various  sizes,  from  that  of  a 
email  ^n*s  head  to  that  of  a  pea,  or  nearly  so.  These 
tmall  globnles  are  usually  gray,  sometimes  inclining 
much  to  brown,  and  always  o]Mke ;  they  are  easily 
broken  In  any  direction,  have  a  conchoidal  fracture, 
and  a  fine,  smooth,  compact  grain,  with  a  slight  degree 
of  lustre,  approachbg  to  enamel ;  lastly,  they  can  de- 
stroy the  polish  of  glass  without  being  able  to  cut  it, 
and  sparkle  faintly  when  struck  with  steel.  Another  of 
these  substances  is  martial  pyrites,  of  an  indeterminate 
form,  and  reddiiifa  yellow  colour,  sli^Ly  vergiug  to 
the  nickel  tint,  or  to  that  of  artificial  pyrites  ^  of  a 
somewhat  loosely  granulated  texture,  and  irregularly 
distinguished  in  the  man,  being  black  when  reduced  to 
powder,  and  not  attra^able  ny  the  magnet.  The 
third  of  these  substaaoes  consists  of  small  particles  of 
iron,, in  a  perfectly  metallic  state,  so  that  they  may  be 
easily  flattened  or  extended  under  the  hammer.  Tboog^ 
in  a  much  smaller  proportion  than  the  pyrites  just  men- 
tioned, they  impart  the  magnetic  attraction  to  the 
stone.  When  a  piece  of  the  latter  was  pulverized,  and 
the  particles  of  iron  separated  from  it  as  accurately  as 
possible,  by  means  of  a  magnet,  they  appeared  to  com- 
pose about  200  parts  of  the  wei^t  of  the  straw.  These 
three  substances  are  onited  by  means  of  a  foorth,  which 
is  nearly  of  an  earthy  eonsUtcncyf  and  of  a  whitish  gray 
colour.-— The  black  crust,  or  outward  coating,  thotin 
of  very  inconsiderable  diicknesa,  emits  bright  sparks 
when  struck  with  steel,  may  be  broken  by  the  hammer, 
and  seems  to  posoess  the  same  pr(^rtie»  with  the  black 
wide  of  iron,  thoi^^,  like  the  anbetance  nf  the  stoae, 
jfL  is  occasionally  interminad  with  small  partidw  of 
iron  in  the  metamc  slate.  These  am  easily  dittingnidi^- 
e4»  by  wsstng  a  file  oyer  the  crust,  whiAb.i«Teals  thmr 
lnrti«.  ^Ebe  sfecific gravity  of  theBmtfeastnnu is  3352. 
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Nona  of  them,  when  hn^hed  on,  emit  the  aigillaoeaiu  iidM^ 

odonr.  Uic, 

In  consequence  of  various  experiments,  M.  Sage,*  " 
infers  that  meteoroUtes  are  composed  of  uiitirc  iron, 
sul|diuret  of  niekel,  quartz  or  silica,  alumina,  and  mag- 
nesia that  the  pnqtutioos  of  iron  and  nickel  vary  j  that 
the  quartz  seems  to  form  at  least  the  half  of  the  stontr,  ■ 
the  alumina  and  magnesia  the  rixUi,  and  the  sulphur  the 
30tb  part.  TIicsc  general  results  pretty  nearly  accord 
with  the  more  special  leporbi  of  Howard  and  Vauquelin, 
except  that  tbe  latta  makes  no  mention  of  alumina,  thp 
existent  of  which  in  atmospheric  stones  is  by  no  means 
distinctly  ascertained. 

We  shall  <mly  beg  leave  to  add,  on  thta  part  of  our 
Bobject,  that  Laumer,  an  ingenioiis  chemist,  by  employ- 
ing tbe  caustic  alkali,  has  detected  a  small  portion  of 
cuwne.  The  results  1^  his  experiments,  which  are 
stated  io  the  58th  volume  of  the  AnnaUr  dc  Ckimie,  ai« 
xst,  That  the  five  stones  from  ^'erDna,  Barbotao,  £a- 
slsbeim,  I'Aigle,  and  the  neighbourhood  of  Apt,  besides 
the  principles  already  recogniud,  contaiu  about  one 
per  cent,  of  fJironie.  zdly.  That  it  is  very  probable 
that  all  meteorolites  contain  this  principle,  since  thry 
all  resemble  one  another  in  their  physical  and  fJiemi- 
cal  properties,  and  have  all,  apparently,  the  same  ori- 
gin; and,  3dly,  That  in  many  casea,  the  perfection 
of  chemical  analysis  requires,  that  the  same  snbstajKe 
should  be  treated  both  by  acids  and  alkalies,  since 
experience  has  sbfnm,  that  a  principle  which  dad- 
ed  the  ^wmer  method,  has  been  revealed  by  the  lat- 
ter. 

Having  now,  aa  we  apprehend,  sufficiently  established 
the  exist«ice  ud  nature  of  meteoroUtes,  we  hope  our 
readers  will  excuse  us  from  enlarging  on  the  various 
causes  which  have  been  assigned  for  their  origin,  as  these 
sceih  tu  lie  beyond  the  reach  of  our  present  state  of 
knowledge.  After  a  candid  and  patient  review  of  the 
principal  theories,  we  conceive  that  they  are  at  be^t 
gratuitous,  and  that  most  ti  them  are  open  to  many  and 
formidable  objectiwis. 

The  terrettriiU  hypotheses  we  believe,  begin  already 
to  be  generally  abandoned,  as  untenable.  ^.  Until  the  , 
phenomenon  of  exploding  meteors  had  been  distincflf 
observed  and  recorded,  JUrmery  and  othen  could  main- 
tain, with  some  degree  of  plansihiU^,  that  li^itnsng 
mi^t  tear  np  the  around,  and  convert  soil  into  n  gob- 
pact  mass.  But  the  appearances  of  a  thnnder  storm 
and  of  a  fire-hall  are  now  ascertained  to  diller  in 
various  important  respects.  Spectatonwwth^  of  credit 
have  seen  the  laUer  terminate  in  the  fall  of  solid  bodies  ; 
and  the  composition  of  these  solid  bodies  has  been  found 
to  differ  from  that  of  all  tbe  known  fossil  substances 
on  the  surface  of  the  globe.  It  is  in,  vain,  then,  to 
allege,  that  they  are  formed  on  the  ground  by  corn- 
moo  lightning,  which  has  often  produced  very  extraor- 
dinaiy  eflbcts,  but  iriuch  never  generated  thousands  of 
lUues  in  fine  cdm  weather.  Hie  supposition,  that 
mch' atones  have  been  jmijected  from  some  of  onr 
Toloanoes,  is  hardly  less  conceivable.  The  aabes  which 
accoB^any  a  vident  erapUon  ./Etna  a-  Vesuvius  have, 
firom  their  Icrity,  been  carried  to  a  very  coaaideti^le 
distance  j  hut  we  are  totally  unacquainted  with  any  pro- 
jectile force  which  could  dart  solid  msiinn  many  hundred 
miles,  through  such  a  dense  medium  as  ^  atmoe^re. 
The  compact  lavas  of  bunting  ammtaias  an  never 
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•o.  fonnil  remote  from  the  scene  of  their  iurmatioo,  and 
none  of  tbero  prettot  the  characters  and  aspect  of  the 

^  stones  which  we  have  described.  M.  Boiy  de  St  Vin- 
cent, indeed,  in  his  Va^e  dam  Us  qtiatre  Pn'ncipahs 
Islsa  lies  Mers  d*Afriquej  very  pompously  expounds  a 
doctrine,  which,  in  our  opinion,  carries  its  confutation 
along  with  it.  According  to  this  writer,  mcteorolites 
were  projected  from  immcose  depths,  in  an  early  ata^ 
of  the  cartb^s  existence,  wlien  ignivomou^  mountains 
were  endued  with  propelling  &rceH  sufficient  to  drive 
BMWeet  of  natter  into  the  regions  of  fipace,  where  they 
were  conBtrained  to  obey,  for  ages,  the  combined  laws 
of  impulse  and  graviution,  until,  in  the  progress  of 
tine,  their  B^ral'RVolutioits  at  length  termiuted  on 
the  MrfaGo  of  their  native  earth.  Befiore  we  can  adopt 
such  ao  extravaguit  hypothesis,  we  must  be  convinced, 
that  at  one  period  of  the  hi^ory  of  our  globe,  the 
agency  of  subterraneoos  fire  was  aofquate  to  commiini- 
eate  planetary  motion  to  splinters  of  reck,  without 
heaving  up  the  rocks  themselves,  and  that  the  rotatoi^ 
movement,  though  once  ostablished,  must  gradually  di- 
minish and  cease.  The  deownstration  of  these  positions 
is  surely  not  lew  arduous  than  the  explanation  of  the 
phenomenon  which  they  are  intended  to  solve. 

Of  those  whO'Cootend  for  the  a/fno^p^rtVo/  formation 
ff  meteorolites,  scarcely  any  two  agree  in  regard  to  the 
nawwr  hv  which  such  fwmation  is  effected.  Patrin, 
wbo  is  solieitoivi  to  extend  and  illustrate  his  darling 
theoiT  of  volcanoes,  Ishours  at  great  length  to  main- 
tain the  existence  oif  a  regular  circolatioto  of  gaseous 
fluids  between  the  primitive  schistoM  strata  of  the  j^ohe, 
and  ks  sunoonding  atmosphere,  and,  fnmi  this  fancied 
circulation,  which  he  flatters  himself  he  has  demonstra- 
tedf  he  deduces,  quite  at  his  ease,  the  occasional  igui- 
tion  and  concretion  of  portions  of  tlicse  fluids  in  the 
higher  regions  of  the  air.  This  ingenions  mineralogist 
and  geolc^st  is  so  extremely  tenacious  of  these  ideas 
that  we  shall  not  attempt  to  disturb  his  self-compla> 
cency ;  but  be  will  excuse  us  if  we  refuse  to  assent  to 
results  which  rest  on  imaginary  foundations.  The  ce- 
leln«ted  Muschenhroeck,  in  one  part  of  his  writings, 
ascribes  the  descent  of  stones  from  the  ur  to  earui- 
quakes  and  volcanic  eruptions,  an  f^nion  wUch  later 
observations  have  disproved*  In  o^cr  passaces,  how- 
ever, he  seems  to  Incline  to,a  modification  of  Uie  atmo- 
spberioal  hypothesis  and  codeavous  to  trace  the  origin 
of  shoeUng  stan  to  an  accumulation  of  the  volatile  mat- 
ters which  are  suspended  in  the  air.  It  is  extremely 
pnihahle,  that  shooting  stars  and  fier7  meteors  have  an 
intimate  relation  to  one  another,  if  they  are  not  Identi- 
cal a^iearances }  but  it  is  certain  that  the  former  move 
at  a  much  greyer  distance  from  our  earth  than  fire- 
halls,  and  only  occasion  a  transient  luminous  appear- 
ancjC  in  their  nassi^  tfarouj^  the  upper  regions  of  the 
atmo^hece.  PeihaiiB  they  are  anal^ous  to  those  teles- 
copic sparits'  of  light  which  were  observed  by  M.  Schro- 
ter.  Muschenhroeck,  however,  adopts  the  vulgar  no- 
tion  of  their  falling  to  the  earth,  and  seems  to  con- 
found their  residue  with  tremciia  mttoe.  M.  Salvcrte 
has  given  exteuion  to  the  tlwoiT  of  fbnnation  from  va^ 
pours,  by  having  recourse  to  the  agency  of  hydrogen 
gas.  ^  According  to  hun,  in  ewsequence  of  the  decom- 
position of  mter,  which  is  oonstantlv  going  on  at  the 

siiri!^  or  tie  csaith,  immense  quantities  of  hydrogen 

pa  an  co^umUj  rising  into  the  atmosphere,  and  as- . 
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sending  to  its  higher  regions.  As  tl)is  ^  is  ca^kt  Uttam^ 
of  dissolving  metals,  it  carries  sJIflng  with  it  a  ^rtion  of  lite.  ' 
iron  and  nickel.  Buriog  thuDder-stomis  this  gas  is  "'^v^* 
kindled  by  electricity  j  the  metals  are  deposited,  redu- 
ced, melted,  and  vitrified  \  in  other  words,  meteors 
are  produced  and  stones  formed.  This  hypothesis  is  ' 
scarcely  more  satisfactory  than  the  others.  It  does  not 
account  for  the  presence  of  magnesia  and  silica,  nor 
does  it  explain  why  the  stones  are  always  composed  of 
the  saoK  materials.  Besides,  the  existence  of  hydragea 
pas  in  the  atmospbero  has  not  been  proved,  far  less  uat 
It  forms  a  Hparate  atmosphere,  which  is  contrary  to  all. 
experience}  and  it  is  well  known,  that  a  little  nydro- 
gen,  mixed  with  a  large  portion  of  atmosi^eric  air, 
cannot  be  fired  by  electricity.  In  ^ncral,  we  may 
observe,  that  if  the  origin  of  meteorolites  be  really  at- 
mospherical, the  matters  of  which  they  are  composed 
must  have  existed  in  one  of  two  states,  namely,  in  very 
attenuated  particles  or  concretions  the  matters  them- 
selves volatilized  and  held  in  solution  in  the  air,  or 
only  in  the  elements  of  tlicso  matters.  In  the  first  case, 
when  abandoned  by  their  menstruum  to  their  reciprocal 
tendeacies,  they  would  unite  b^  aggregation  only  j  in 
the  second,  by  chemical  combination.  Now,  we  can 
hardly  suppose  that  disenn^ment  of  li^t  and  violent 
detonation  should  result  from  the  mere  affinity  of  ag- 
gregittion,  whereas  they  aro  strictly  symptomatic  of  the 
affinity  of  composition.  This,  and  various  other  coosi- 
derations  whidi  might  be  stated,  if  we  could  make 
room  for  them,  induce  us  to  regard  the  doctrine  of 
combination  as  the  most  plausible.  M.  Izam,  who  has 
publidied  a  treatise  on  Atmospienc  LAMobgy^  has  en- 
tered into  a  tedious  and  somewhat  obscure  exp^itim  of 
his  own  theory,  founded  on  this  principle.  We  shall 
give  the  summaiy,  as  nearly  as  we  can,  in  his  own 
words. 

**  Gaseous  substances,  arranged  in  spherical  masses 
in  the  upper  regions  of  the  air,l)eing  admitted,  the  va- 
rious  agitations  of  the  atmosphere  should  natuimlly  waft 
some  of  these  masses  from  their  insulating  medium  into 
one  capable  of  combining  with  them.  Ii  the  combinm- 
tiMi  b^as,  the  disengagement  of  lig^t  is  explained. 
In  proportion  as  the  combinatioa  advances,  the  specific 
gravities  are  changed  j  and,  cuueqiientlj,  a  ebmagt  of 
place  will  commenoe,  and  dut  in  the  quarter  wbidk 
presents  least  resi^noe,  or  iriwre  the  medinm  is  most 
rarefied,  in  course  rather  towards  the  sooth  than  the 
north.  Hence,  most  fire-balb  are  observed  to  movo 
from  north  to  sooth,  or  from  north-east  to  sooth-west. 
Motion  being  once  imioeased,  the  nyus  traverses  other 
media,  capable  of  supplying  new  principles,  which 
still  increasing  the  weight,  determine  the  curve  >  and 
when  at  length  the  piinci|des  which  are  at  wozk,  and 
which  issue  in  all  directions,  have  attained  the  requisite 
proportion  for  extinguishing  the  eletncnts  in  the  birth 
of  the  compound,  the  grand  operation  is  announce  by 
the  explosion,  and  the  prodoct  takes  its  place  among 
thcjwlids."— That  the  stones  in  question  axe  produced 
by  chemical  comlunation  in  the  hi^ur  regiotts  of  the 
atmosphere,  and  that  they  are  thus  fimned  from  their 
own  elements,  are  st^positkas  fully  as  pnAable  aa  any 
that  have  been  advanced  on  the  subject ;  but  whother 
the  union  of  tfieir  parts  be  effiscted  in  the  manner  de- 
tailed by  M.  Izam,  we  are  unable  to  determine,  both 
becaose  ve  are  nncertain  if  wc  perfectly  cmnpreboid 
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Arrtnro-  hin  meftDing,  and  because  oar  range  of  data  is  as  yet  too 
^Ute.     circnmscribed,  to  warrant  any  specific  or  decisive  con- 
chufona. 


A  much  bolder  theory  has  been  suggested,  and  its 
passibilitu  demonstrated  by  the  celebrate^l  Frcncb  astrb' 
nomer,  La  Place,  trbo  shews,  tliat  meteorolites  may  he 
the  products  of  lunar  volcanoes.  As  this  romantic 
vitrw  of  the  subject  has  obtained  the  suffrages  of  some 
men  of  science,  -and  has  excited  the  'ridicule  of  others, 
we  shall  present  the  reasoning  on  which  it  is  founded 
in  the  popular  and  perspifnious  language  bf  Dr  Hutton 
of  Woolwich. 

"**  As  the  attraction  of  gravitation  extends  through 
t^e  whole  planetary  system,  a  bodr  ^aceH  at  the  tnir- 
fitce  of  the  moon  is  affected  chie^  by  two  forces,  one 
drawing  it  toward  the  centre  of  the  earth,  and  another 
drawing  it  toward  that  of  the  moon.  The  latter  of  these 
forces,  norwever,  near  the  moon's  surface  is  incomparably 
the  greater.  But  as  we  recede  from  the  moon,  and  ap- 
proach toward  the  earth,  this  force  decreases  while  the 
other  augments  }  till  at  last  a  point  of  station  is  found 
between  the  two  planets,  where  these  forces  are  exactly 
equal,  so  that  a  body  placed  there  must  remain  at  rest  j 
but  if  it  be  removed  still  nearer  to  the  earth,  then  this 
planet  would  have  the  superior  attraction,  and  the^ody 
must  fall  towards  iL  If  a  body  then  be  projected  from 
the  moon  towards  the  earth,  with  a  force  sufficient  to 
carry  it  beyond  the  point  of  equal  attraction,  it  must  ne- 
cessarily ml  on  the  earth.  Such  then  is  tlie  idea  of  the 
manner  in  irhich  the  bodies  must  he  made  to  pan  from 
the  moon  to  the  earth,  if  that  can  be  done,'  the  possi- 
IntHy  of  which  is  noit  necessary  to  be  considered 

"  Now,  supposing  a  mass  to  be  proj«teil  from*  the 
moon,  in  a  direct  line  towards  the  earUi,  by  a  vcrfcano, 
or  by  the  production  of  steam  by  silbteirancan  heat  \  and 
supposing  for  the  present  these  two  planets  to  remain  at 
rest  'j  then  it  has  been  demonstrated,  on  the' Newtonian 
estimation  of  the  moon's  mass,  'that  a  force  projecting 
the  body  with  a  velocity  of  1 2^000  feet  in  a  secohd, 
would  be  sufficient  to  carry  it  beyond  tbcpoint  of  eqi/al 
attraction.  'But  this  estimate-  of  the  nioon*s  mass  is 
now  alloired' to  be  much  above  the  Truth  *,  and  on  M. 
la  IHace*8  cidculation,  it  appears  that  a  force  of  little 
more  than  half  the  above  power  would  be  sdfficient  to 
produce  the  effect,  that  is,  force  capable  of  projcct- 
ing  a  body  with  a  velocity  bf  less 'than  a  nule  and  a 
h^f  per  second,  "fint  we  have  known  cannon  balls 
projected  by  the  force-  of  gunptfwder,  with  a  velocity 
of  2500  ftct  per  second  or  Hpwards,-tbat  is,  about  half 
a  mile.  It  follows, 'therefore,  that  a  ptojectile' force, 
commumcating  a  'vcbchy  about  three .  timea  ''that  of  a 
cannon  ball,  ^ould  be  su!fficicnt  to  throw  the'  body 
from  the  moon  beyond  the  point  of  equal  ^traction,  and 
cause  it  to  reAch' the  eatth.  Now  there  can  be  little 
doubt  that  d  force  cquai  to  that  is  exerted  by  Volcanoes 
OD  the  earth,  as'\4^Il  as  by  the  production  of  steam  by 
subterraneaft-  hrat,'when  we  consider  the  hnge.  masses  of 
rock,  so  ms^y  times  larger  than  caonpn  balls,  thrown 
.  on  such  occasions  to  heights  also  so  much  greater.  We 
may  easily  imagine,  too,  soch  cause  of  m6tion  to  exist 
in  the  moon  as  well  as  in  the  earth,  and  that  in  a  supe- 
rior den*ee,  if  we  may  judge  from  the  supposed  .symp- 
toms of  volcanoes  recently  observed  in  the  moon  by 
-  the  powerful  tubes  of  iDr^lezscItel  y  and  still  -more,  if 
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we  consider  that  &U  ptijections  from  the  earth  auffer  an  Urtc«r». 
enormous  resistance  and  diminution,  by  the  dense  atmo-  lite- 
sphere  of  this  planet ;  while  it  has  been  rendered  pro-    "  » 
hnble,  from  optical  ctmsiderationa,  that  the  motion  has 
Kttle  or  no  ataioephere  at  all,  to  ^ve  any  such  resist- 
ance to  projectiles, 

"  Thus  then- we  are  fully  authorized  in  concluding, 
that  the  case  o( potsi'biiitjf  ta  completely  made  out ;  that 
a-known  potter  exists  in  nature,  capable  of  [nttducing 
the  foregoing  effect,  of'detwhing  a  mass  of  matter  from 
the  moon,  and  trantfciring  it  to  the  earth -in  the  fbnn 
of  a  flaming  meteor,  or  burning  stone  :  at  the  same  time 
We  are  utterly  ignorant  of  any  vUhcr  process  in  nature 
by  which  the  same  phenomenon  can  be  produced.  Ha- 
ving thus  discovered  a  way  in  which  it  is  passible  t» 
prcrance  those  appearaaoes,  we  shall  mw  endcavonr  to 
show,  from  alhtbe  eoBemnitant  cifcunxatances,  that  these 
accord  exceedingly  well  with  the  natnral  effects  of  the 
supposed  canser'and  thence  give  it  a  very  high  degree 
of  probability, 

"  This  important  desiderattnn  will  perhaps  be  best 
attained,  by  examining  the  consequences  of  a  substance 
supposed  to  be  projected  by  a  volcano  from  the  moon 
into  the  sphere  of  the  earth*s  superior  nttntction and 
then  comparing  those  with  (he  known  and  visible  phe- 
nomena of  the  blazing  meteors  or  burning  stones  that 
fell  tbrougb  the  air  on  the  eartli.  And  if  in  this  com- 
parison a  striking  coincidence  or  resemblance  shall  al- 
ways or  mostly  lK-fband,  k  will  be  difficult  fw-the  hu- 
man mind  to  resut  the  persmsien'that  the  assomed  cawe 
involves  a  degree  of  probability  bat  little  shnt  of  cer- 
tainty itself.  Now  the  chief  phenomena  attending 
these  blazing  meteors-  or  burning  stones,  are  these : 
t.'That  they  appear  w' blaze  out  suddenly.  3. -That 
they  move  with  a  surprising  rajud  motion,  aeariy  b<vi- 
zontsl,  but  a  little  inclined  downwards.  3.  Hat  they 
move  in  several  different  directions  with  respect  to  the 
points  of  the  compass.  4.  That  in  their  flight  they 
yield  a  loud  whiz:zing  sound.  5.  Hiat  ^y  commo»- 
Ty  -bnrst  with  a  violent  explosion  and  r^mt.  6.  That 
tney  fall*  on  the  earth  with  great  force  in  a  sloping  di- 
rection. '  7^  That  they  are  very  hot  at  first,  remain  hot 
a  constdenCble  time,  and  exhibit  visible  tokens  of  fu- 
sion on  their  surface.  8.  That  the  fallen  stony  masses 
have  all  the  same  external  appearance  and  contexture,  as 
Well  as  internally  the  same  nature  and  composition, 
p.  Ttat  they  are  totally  different  frdm  ^1  «ar  termtri^ 
bodies,  bAh  natural  and  artificial. 
-  "  Now  these  phettamenc  will  naturally  compare  with 
the  circumstances  of  a  sulistance  projected  by  a  Ininr 
volcano,  and  in  the  order  ift'which  they  are  nere  enn- 
mefated.  And  first,  wlA  respect  to  the  leading  cir- 
cumstance, that  of' a  sudden  blazing  meteoric  appear* 
ance,  wfaidi  is  not  that  of  a  small  bright  spark,  first  seen 
at  at  immense  distance,  and  then  gradually  increasing 
with  the  dtmbintlon  of  its  -distance.  And  this  circam- 
stance  appears  very  naturally  to  result  from  the  assumed 
cause.  For,'  the  body  being  projected  from  a  lunar 
volcano,  may  well  be  supposed  in  an  ignited  state,  like 
iliflamed  matter  thrDwn  upon  "by  our  terrestrial  volcanoes, 
which  passing  through  the  comparatively  vacuum,  in 
the  space  between  the  moon  and  the  earths  sensible  at- 
mos^ere, .  it  will  probably  eilter  the  stipeiiw  parts  of 
this  atmos^ere  with  but  little  diffliiiutiQii      its  wigt- 
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\Tctcon»-  imI  ifeat^  Iromnlii^  circumstanccf  anlted  vith  that 
.  of  its  violent  motion,  thi*  being  i  o  or  z  2  timea  that  of 
^  M,  cannon  bait,  and  through  a  part  of  the  atmoapbcre 
probably  conustiog  chiefly  of  the  inOaannable  gas  rising 
Irani  the  earth  to  the  top  of  the  atmosphere,  the  body 
may  well  be  sapposed  to  be  suddenly  inflamed,  as  the 
natural  efiect  of  these  circumstances  ;  indeed  it  would 
be  surprising  if  it  did  not.  From  whence  it  appears, 
lhat  the  sudden  inflammation  of  the  body,  on  entering 
the  earth^s  atmosphere,  is  exactly  what  might  be  ex- 
pected to  happen. 

"  2.  To  trace  the  body  through  the  earth*9  at- 
mosphere} we  ace  to  observe  that  it  enters  the  top 
of  it  with  the  great  velocity  acqiured  by  d^cending 
firom  the  point-  of  equal  attractioii,  which  is  such  as 
wnM  eairy  the  body  to  the  earth*s  sur&ce  in  a  rery 
lew  addidonal  secooda  of  timo  if  it  met  with  no  obstmo- 
tioo.  But  aa  it  enters  deeper  in  the  atmosphere,  it 
jnects  widi  still  mere  and  more  resistance  from  the  in- 
creasing density  of  the  air,  by  which  the  great  velocity 
of  aix  miles  per  second  must  soon  be  gready  reduced 
to  ooe  that  will  be  uniform,  and  only  a  small  part  of 
its  former  great  velocity.  This  remaining  part  of  its 
motion  will  be  various  in  different  bodies,  being  more 
.  «r  less  as  the  body  is  larger  or  smaller}  and  as  it  is 
taore  or  less  specifically  heavy  \  but,  for  a  jwrticular  in- 
.aCance,  if  the  body  were  a  globe  of  1 2  inches  diameter, 
.  ^and-of  the  same  gravity  as  the  atmospheric  stones,  the 
notion  would  decrease  so  as  to  be  little  more  than  a 
quarter  of  a  mile  per  second  of  perpendicular  descent. 
,Now  while  the  bo^  is  thus  descending^  the  earth  itself 
is  affected  by  a  twofold  motion,  both  the  diurnal  and 
the  amu^  one,  with  both  of  which  the  descent  of  the 
body  is  to  be  componnded.  The  earih*8  motion  of  ro- 
tatioo  at  the  equator  is  about  17  miles  in  a  minute,  or 
two-sevenths  of  a  mile  in  a  second }  but  in  the  middle 
latitudes  of  Europe  little  more  than  the  half  of  that, 
or  little  above  half  a  quarter  of  a  mile  in  a  second  ;  and 
if  we  compound  this  motion  with  that  of  the  deficeodii^ 
body,  as  in  mechanics,  this  may  cause  the  body  to  ap- 
pear  to  descend-  obliquely,  though  but  a  little,  the  mo- 
tion being  nearer  the  perpendicular  than  the  honzontal 
-direction.  But  tbe  otlier  motion  of  the  earth,  or  that 
in  its  annual  course,  is  about  20  miles  in  a  second, 
^riiich  is  80  times  greater  than  the  perpendicular  de- 
scent in  the  instance  above  mentioned  }  so  that,  if  this 
motion  be  compounded  with  the  descending  one  of  tbe 
body,  it  must  necessarily  give  it  the  ftppearance  of  n 
very  rapid  motion,  in  »  direction  nearly  parallel  to  the 
horizon,  but  a  little  declining  downwards.  A  circum- 
stance which  exactly  agrees  with  the  appearances  of 
these  meteoric  bodies,  as  stated  in  the  second  article  of 
the  enumerated  phenomena. 


Ualley,  in  his  account  of  tbe  meteors  in  his  paper  &rcteora. 
above  given,  where  he  says  Uiat  the  direction  of  the  lite, 
meteor's  motion  was  exacUy  opposite  to  that  of  the'  ■"' 
earth  in  her  orluU  And  if  this  shall  generally  be  found 
to  be  the  case,  it  will  prove  a  powerful  confirmation  of 
this  theory  of  the  lunar  substances.  Unfortunately, 
however,  the  observations  on  this  point  are  very  few, 
and  mostly  inaccurate }  the  angle  or  direction  of  tbe 
fallen  stones  has  not  been  recorded ;  and  that  of  tbe 
flybg  meteor  commonly  mistakm,  all  the  various  ob- 
servers giving  it  a  different  course,  some  even  directly 
the  reverse  of  others.  In  future,  it  will  be  very  ad- 
visable that  the  observers  of  fallen  stones,  observe  and 
record  the  direction  or  bearing  of  the  perforation  made 
W  the  body  in  the  earth,  trhich  will  give  us  perhaps 
the  course  of  the  path  nearer  than  any  other  observa- 
tion, i 

"  4.  In  the  flight  of  these  meteoric  stopes,  it  is  com- 
monly observed,  that  they  yield  a  loud  whizzing  sound. 
Indeed  it  would  be  surprising  if  they  did  not.  For  if 
the  like  sound  be  given  by  the  soiooth  and  regularly 
formed  cannon  ball,  and  heard  at  a  consideraMe  dis- 
tance, how  exceedingly  great  must  be  that  of  a  body 
so  much  larger,  which  is  of  an  irregular  form  and  sur- 
face too,  and  striking  the  air  with  50  or  200  times  the  - 
velocity. 

"  5.  That  they  commonly  burst  and  fly  in  pieces  in 
their  rapid  flight,  is  a  circonuitance  exceedingly  likely  - 
to  happen,  both  from  tbe  violent  ^te  of  fusion  on  their  ' 
surfhce,  and  from  the  extreme  rapidity  of  their  motion 
throuj;^  the  air.  If  a  grinding  stone,  from  its  quick 
rotation,  be  sometimes  burst  aM  fly  in  pieces,  and  if 
tbe  same  thing  Happen  to  cannon  balls  when  made  of 
stone  and  disraaiged  with  considerable  velocity,  merely 
hj  the  friction  and  resistance  of  the  air ;  how  much 
more  is  the  same  to  be  expected  to  happen  to  the  at- 
mospheric stones,  moving  with  more  than  50  times  the 
velocity,  and  when  their  surface  may  well  be  supposed 
to  be  partly  loosened  vt  dissolved  by  the  extremity  of 
tbe  heat  there. 

"  6.  That  the  stones  strike  tbe  ground  with  a  great 
&rcc,  and  penetrate  to  a  considerable  depth,  as  is  usu- 
ally observed,  is  a  circumstance  only  to  be  expected  ' 
from  the  extreme  rapidity  of  their  motion,  and  their 
great  weight,  when  we  consider  that  a  cannon  ball,  or 
a  mortar  shell,  will  ofken  bury  itself  many  inches,  or 
even  some  feet  in  the  earth. 

7.  That  these  stmes,  when  soon  sought  after  and 
fbun^  are  hot,  and  exhibit  the  mariu  of  recent  fosion, 
are  also  tbe  natural  conseqnences  of  tbe  extreme  degree  .1 
of  inflammation  in  whidi  their  surface  had  been  pat 
during  their  flight  through  the  air. 

"  8.  That  these  stony  masses  have  all  the  same  ex- 


3.  Again,  with  regard  to  the  apparent  direction  <^    temal  appearance  and  contescture,  as  welt  as  internally 


the  body  this  will  evidently  be  various,  bein^  that 
compounded  of  tbe  body^s  descent  and  tbe  direction  of 
the  earth's  annual  motiui  at  the  time  of  the  fidi,  which 
is  itself  various  in  the  different  seasons  of  the  year,  ac-- 
cording  to  the  direction  of  the  several  points  of  tbe 
ecliptic  to  the  earth's  meridian  or  axis.  Usually,  bow- 
ever,  from  tbe  great  excess  of  the  earth's  motion  above 
that  of  the  falling  body,  the  direction  of  this  must  ap- 
pear to  be  nearly  opposite  to  that  of  the  fumer.  And 
in  fiftct  this  exactly  agrees  with  a  remark  made  1^  Or 


the  same  nature  and  competition,  are  cuxumstances  that 
strongly  point  out  an  identity  of  wigin,  whatever  may 
be  the  cause  to  which  they  uwe  so  generally  uniform  a 
conformation.    And  when  it  is  considered, 

9.  That  ia  those  respects  they,  differ  totally  from 
all  terrestrial  compositions  hitherto  known  or  discover^ 
ed,  they  lead  the  mind  strongly  to  ascribe  them  to  soine* 
other  wigin  than  the  earth  we  inhabit}  and  none  so- 
likely  as  coming  from  our  neighbouring  jrianet. 

Upon  the  whole  then  (continues  Br  Hotton),  it 
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Uetcon-  ft^in  lu^J  probable,  thattfic  fianung  nieteon,  and    bined  and  modi6ed  in  a.  wrf  diflerent  maiiMr.   Htne  sfetm 


lite,  tbe  btmiiiu;  tUnefl,  that  fall  on  the  earai  are  one  and 
^  tbe  tame  uing.  It  ako  aj^ean  imfOBriUe,  or  in  ^ 
extremest  d^ee  improbable,  to  ascnbe  theie  eitfaa  to 
a  fomuLtion  in  the  superior  parts  of  the  atmosphere,  or 
to  Che  eruptions  of  terrestri^  volcanoes,  or  to  tbe  gene- 
ration by  lightning  striking  the  earth.  But,  on  the 
other  hand,  that  it  is  possible  for  such  masses  to  be  pro- 
jected irom  the  moon  so  as  to  reach  the  earUi ;  and  that 
all  the  phenomena  of  these  meteors  or  felling  stones, 
hating  a  snrprising  confermitr  with  the  circomstanees 
of  manes  t^  may  be  expelled  from  the  mooo  by  na- 
tual  causos,  unite  is  fbnning  a  body  of  strong  eri- 
dence,  that  this  is  in  all  ^t»ability  and  actually  the 
case. 

M.  Poisson,  an  ingeoioua  Frendi  matheemtician,  has 
Aown  by  an  algebzakal  caknlation,  tbe  possibility  of  a 
pnyeetite  nailing  our  planet  fr«n  the  moon.  His 
calcolatioo,  howercr,  iriuch  may  be  immd  in  the  woric 
of  Izani,  quoted  above,  (p.  ft3«.  et  seq.)  proceeds  on 
the  supposition  that  our  satellite  has  no  atmosphere,  or 
i^xt  to  nraie.  There  are,  no  doubt,  appearances  which 
seem  to  favour  this  supposition,  but  thev  do  not  amount 
to  positive  proof  of  tbe  fact.  Even  could  the  latter  be 
^stablisbed,  the  combustion  of  a  volcano,  without  the 
presence  of  atmospheric  air,  would  remain  to  be  ex|dain- 
ed.  But,  granting  this  difficulty  too  to  be  surmounted, 
there  are  otbet:  ckcumstances  which  we  cannot  easily 
reconcile  to  the  lunar  hypothesis.  Tbe  occasional  ar> 
rival  of  fragments  of  lava  on  the  earths  surfoce,  would 
mgue,  on  a  fair  computation  of  chances,  such  a  copious 
discbarge  of  v<dcanic  matters,  that  the  moon,  by  this 
time,  would  consist  oi  hardly  any  thing  else.  Again, 
if  we  nn^  be  aHoiKd  to  reason  from  analogy,  die 
volcanic  prodnetiofls  i^the  moon  sbentd  exhibit  varietiea 
of  a^ect  and  composition  like  those  with  which  we  are 
acquainted,  and  not  a  deRnite  and  precise  number  of 
tbe  same  ingredients.  We  may  also  remark,  that  the 
Koil  and  inccherent  state  «f  several  of  the  recent  speci- 
mens of  meteoroUtea  can  ill  accord  with  their  supposed 
pnasaM  through  an^  cmsiderable  portion  of  space ;  and 
that  Uie  l^Aigle  phenomenMi,  which  is  so  distinctly 
recorded,  evidently  suggests  the  notion  of  instantaneous 
formatioa  in  the  atmosphere.  And,  thou|^  this  view 
af  the  subject  ni^  be  regarded  by  some  as  inex]Jicab1e, 
we  cannot  conceive  that  it  is  more  so  than  the  doctrine 
of  crystallization,  or  than  many  of  the  molts  of  chemi- 
cal combination,  whose  existence  it  is  impossible  to 
deny,  lliese  and  other  argnmeots  may,  we  apprehend, 
be  fairly  nrged  i^ainst  any  theinry  which  attempts  to 
explutt  the  history  ^  meteors  by  the  agency  of  lunar 
volcanoes. 

The  hypothesis  of  Dr  Chladni,  w^tch  likewise  boasts 
of  its  advocates,  though  still  more  extravagant  than  the 
preceding,  deserves  to  be  stated.  As  earthy,  metallic, 
and  other  particles  fonn  the  principal  component  parts 
of  our  planet,  among  which  iron  is  the  prevailing  part, 
other  planetary  bodies,  he  affirms,  may  consist  of  similar, 
or,  perhaps,  the  same  component  parts,  though  corn- 


may  also  be  dense  matters  accumulated  in  Mballcr  inaa- 

set,  without  bein^  in  immediate  cooncxion  with  the  lar- 
ger  {danetary  bodies,  dispersed  throng^nt  in6nite  apace,  .,,7^ 
and  which,  being  impelled  either  by  some  projecting 
power  or  attraction,  continue  to  move  until  they  ap- 
proach the  earth,  or  some  other  body }  when,  being 
overcome  by  attractive  force,  they  immediately 
down.  By  tneir  exceeding  gnat  velocity,  stiU  increas- 
ed by  the  attraction  of  the  earth  and  tbe  violent  friction 
in  the  atmosphere,  a  strong  electricity  and  beat  noit 
necessarily  be  excited,  by  which  means  th^  are  redoced 
to  a  flaming  and  melted  condition,  and  great  qoutitiea 
of  vapour  and  diflerent  kinds  of  gases  are  thus  disen- 
gaged, which  distend  the  liquid  mass  to  a  monstmns 
nze,  till,  hy  a  still  fiuther  expanaioo  of  these  daAic 
flnds,  they  mnit  at  length  dis^ode.  That  ^ortioM  ^ 
cosroical  matter  are  aUwwed  to  revolve  ia  spkce,  and  ta 
terminate  their  career  on  the  anriaee  of  a  ^aaet,  ia  a 
position  too  gmtuitoiu  and  va^,  to  be  rtMily  admit- 
ted, but  the  belief  which  involves  no  principle  of 
atheism  or  im^ty,  as  some  of  Dr  Chladni*s  antagonista 
have  very  unhandsmnely  insinoated.  If  worlds  disa^ 
pear  and  others  spring  into  existence,  a  sportive  imaginar 
tion  may  be  permitted  to  indulge  in  the  innocent  su^ 
position,  that  fragments  of  their  materials  are  detached 
from  their  fractured  masses,  and  obey  those  laws  of 
attraction  which  seem  to  extend  their  anflocMie  to  tbe 
remotest  comers  of  the  universe. 

Soirh  of  our  readers  as  are  aolicitons  of  obtaining 
more  ample  information  on  the  subject  of  this  article, 
may  consult  /aomV  Litiologie  JtmotpAenguei  Biafi* 
JielalioM  d*ttn  Vojft^/ait  dans  ie  thpartement  de  i*  Ome, 
pour  cottstater  la  rkSdi  i*un  M4t^  ehxrvi  i  Pj^^s 
S^tiger^M  OhafTvathnton  the  Accounts  given  iyamamt 
aittkari  Sitmes  tad  to  katY  fallen  from  the  dornA  ; 
Ftddi^t  Alemotr  on  Fire-balls  t  Cavallo's  ElemeiHe  ^ 
Natural  Pkihsophyi  Klaproth  on  Meteoric  Stonesi  SU- 
dam*8  Arcottnt  ^ the  Tuscan  Meteor i  Ck/adm*s Treatise 
on  the  Siberian  Mass  if  Iron ;  Mr  £dv>ard  King*s 
UrmarkM  concerning  Stones  said  to  have  fallen  from  the 
Clouds  i  and  several  of  the  more  recent  transactioos  v& 
learned  societies  and  periodical  scientific  communica- 
tions, as  those  of  the  Beyal  Society  of  London,  of  'the 
Institnte  at  Paris,  the  Journal  de  Physique,  Aunales  de 
Chimie,  Bibliotheque  Britanniqoc,  Decade  Pfaihisrabi- 
que.  Journal  des  Mines,  Philosophical  Magazine,  Mi- 
cholson's  Journal,  &e.  &c. 

METEOROLOGICAL,  something  beknging  to 
meteon. 

MxTEonoLOOJCAL  Jourmol,  is  a  twe  recording  the 
daily  state  of  the  air,  exhibited  by  the  barometer, 
thermometer,  hygrometer,  anemometer,  and  other  me- 
teorological instruments.  We  have  many  journals  of 
this  kind,  kept  «t  the  bouse  of  tbe  Royal  Society, 
and  bjr  different  observers  in  other  places,  in  tbe  Vhi' 
losophioal  Transactions,  the  Memoirs  o£  the  Academy 
of  Sciences,  and  similar  publications. 
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INTAQPUcnON. 

METEOROLOQT  is  tkat  put  of  p^tunl  scupca 
wbLch  trnta  of  tJKB  ctuingBs  that  take  place  io  t^ur 
atiBMpbwe,  ib«if  ^re  peraBpUUe  to  QOr  s«uM|  ^  ftf 
tfwjr  az«  ui4w«U4  by  certain  instnunnta  which  the  i^^ 
muH^  ef  nan  or  accident  has  diicovued  to  aonrsr 
Uiat  purpose.  Jo  &r  w  it  dcKxibes  the  pbenpifmii^ 
produced  hj  audi  changes,  meteorology  is  a  depart- 
iBeet  of  natural  Mtoiy  i  but  in  its  attempts  to  accp^ot 
for  the  appearances,  it  is  almost  eqlirely  depepd^  ^ 
Natural  Philosophy  and  Chehistrt< 

The  conne^tMo  of  M^teokologt  with  Chxmi^trt 
is  sofficiwtly  evideut  to  tjMse  who  take  only  a  sope|> 
ficial  view  of  the  subject,  though  it  has  only  of  lot^  ^- 
tnctod  the  notice  ^  |ihilosofiiers.  That  the  ffx  js 
MunrtAmes  hotter  and  sonetiio^  colder  th^n  ufUfl ;  that 
it  is  at  oM  titne  nuich  nuefied,  and  at  another  grwOly 
GoodenM }  voir  lyioiMiwMNiljf  dry,  s#d  now  nii;(£s«ged 
with  noistore— are  cimpmstapcea  tha  daily  meet  the 
lenau  of  the  inost  casual  obs»y«r,  u  diey  U9  cinnn- 
it«Mes  that  poweifully,  and  often  nn^easfuitlf,  arrest 
lin  «tt«itiaa.  XW  tbe»e  chnnaes  are  the  resist  of  de- 
compositions and  combinatioDS  uat  are  oontiowUy  g»- 
ug  on  io  the  atmosphere,  and  of  new  modi6catioas  of 
Its  «o«ponent  priftcipliss,  is  pmnifest  to  him  .ifho  af- 
qoainted  merely  with  tha  firftt  Menief^  of  modem  cbe* 
mistry. 

Ittdaed  to  modem  qbcrairtry  this  science  is  i|id4>ted 
for  the  iH<c^ress  it  ,has  made  within  the  Ust  50  years } 
a  period  which  may  be  considered  as  the  second  epopfa 
of  meteorology,  io  fact,  Uiis  soieoce  is  still  in  jts  in- 
fancy J  bat  from  the  ardour  with  whieh  ,it  is  now  ^ti- 
Tatedf  firom  the  ah^itiiM  «f  the  pIttloSDjHwo  vrhoare  ea- 
gued  in  the  stndjK,  wd  fr<ni  the  propw  that  is  daily 
making  in  the  kindred  sciences,  we  n>ay  reaspn»bly 
look  forward  to  a  period,  at  no  gn»tt  diatiuice,  iriien  it 
shnU  ptansB  die  great  Author  of  nafave  to  nnveil  many 

Asm  wnnders  which  are  now  inndved  iff  darkness 
and  ohscuri^,  and  permit  us  to  controul  the  jarring 
elements,  as  be  has  allowed  ns  to  exercise  dominion  over 
the  beasts  of  the  eardi,  'Jie  finrls  of  the  air,  and  the 
fishes  of  the  sea. 

A  late  iflgenious  writer  on  the  cUnjate  of  Brit^  has 
su^sted  some  useful  hints  for  i)te  improvement  of  me- 
teorology,  which  we  fhaH  h«re  extz?ict.  With  this 
view,  our  5r3t  step  must  be  thtU  recommended  by  Mr 
Kirwan  aud  others,  to  establish  correfpondiog  aoctetiea 
in  different  parts  of  the  world  j  these  societies  must  be 
furnished  wUh  jsipubr  apparatus,  e|9;uiJ]^  .adjusted,  and 
graduaM  in4heir  constmctiup,  for  m^i^g  quwrvations 
on  the  weather.  In  nur  mm  isund  it  will  he  necesaa^ 
to  ,pnK«re  .z^giptcjcs,  c«isfu<]y  k^t,  £E«m  the  difierent 
paitiKof  the  s«a  cwurt,  ,nod  jran  these  wrts  of  the  coun- 
tcy  utiiaDpd  in  the  interior.  ^Qie  varHWis  sutes  of  the 
braieter,.  ihtrmoiwiter,  hlgnwnetw.,|«id  electroscope, 
shwdd  be  careihnT-  noted }  sritji  ti»e  wiations  ^d  the 
degrees  of  wind,  «s  well  as  the  /AffviafX  and  floptpmal 
taspect  of  the  heavens  ^■''nrirniyaitirlT  AKrkfid  t  the  ap- 
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prarance  of  the  sky ;  and  in  fanilisr  langua^,  such  as 
ipight  1^  undep^fAod  by  the  respective  and  distant  ob- 
B/fryef*  i  tor  instance,  whether  the  sun  is  totally  or 
t|aliy  ohcured  by  vapour  }—irhet)ier  the  clouds  are 
mottled,  w  4eaky whether  they  umine  the  appear- 
aaqe  a^huriznnt«lstrealLB,ara^ear  in  radii  a^wrentl^ 
fym  *  oentxe-!-or  in  masses  of  dense  vapour— or 
loose  and  |Ieecy — or  those  fiuniHeily  known  by  tbe 
nune  of  mare-tttil  otou^i~iritb  uy  ot^  new  or  ac- 
costomed  plienomeo)|.  jlie  cqouqaon  tersns^^Br,  c/buW^, 
or  wftf  fTB  jtnsu^cient  for  fprnung  a  judginajt  of  the 
veatj^er }  fs  the  term  f;ur  is  ^t^^^iy  at  present  ex- 
pressed only  in  opposition  to  rmn,  without  d^iitinguiBh- 
ing  whether  the  atmosphere  is  obscure,  dul},  or  bright. 
Thfi  appear^ce  of  the  sti*8tum  of  air  00  the  earth's  sur- 
i^oe,  tAat  $9t  ^oce  between  the  clouds  tind  earth, 
should  be  always  accurately  described.  Is  there  a  blue 
lui^,  white  mist,  and  dense  fog  f  or  is  the  air  transpa- 
rent ?  which  is  the  case  when  distant  objects  appear 
more  than  coauoonly  distinct  and  near  to  the  eye  of  the 
obsvver :  the  temperature  of  the  ocean  at  fuff  tide  should 
be  firegvciit^y  fscertained,  as  it  will  be  found  to  have 
qoni^d£rahle  iaflucw^  in  these  respects  on  an  insular  coun- 
try. By  t^  neinarks  of  obs^ers,  stationed  ip  various 
partf  of  cfur  coasts,  we  shifnld  soon  be  enabled  to  disco- 
yer  iqben  vfipour  is  wafted  in  from  the  s^  or  j^era- 
ted  J}j  the  f^ueoup  and  v^table  sni^ace  of  our  isl^d. 
Sud^K  a  nprth-^est  wind,  whii^i  is  ^eguently  attend- 
ed v(ith  ptornis  of  hail  and  ^ain,  and  u^^tuly  experienced 
in  th^  spiring,  an  ohserver  ,st^p|)?d  00  thp  coast  of  Sli^ 
in  Ireland,  or  Denhi^fashute  ^o  Wales,  mjig^t  ascertain 
whether  tbe  disppsitum  of  the  atmosphere  to  stonp  and 
^oud  came  ip  with  ^e  iqr  {rtfm  U]ie  ^tUntic  o<^eaa« 
«r  was  generated  by  the  ;ir{i[^ur3  of  9or  own  island.  It 
INuld  £  dfsuf ble  aUo  ^gaio,  thid  the  tempera^ire  and 
blue  hazy  appearance  tlw  atmosphere  during  th^ 
portb-cMt  winds,  ao  o^ounonin May  nvd  June,  should  be 
noticed  by  oheervers  on  the  nortb-east  coast,  in  the  coun- 
ties of  YoA,  Xdncohi,  Essex,  and  Kent }  fod  by  others 
QO  the  opjposite  western  cpests  of  Pemhzidce,  Devon,  and 
Cornwall,  so  as  to  detemune  what  changes  in  tempera- 
ture this  wind  undergoes  in  its  passage  over  the  island; 
and  whether  or  not  the  degree  of  haze  increases  or  di- 
jniniflhes  by.it»  progress  from  either  quarter ;  and  whe- 
ther the  vapour  is  more  or  less  dispfisedtoproduM  storms? 

By  such  comparative  observations  on  the  coast,  con- 
joined with  those  made  by  others  in  the  central  parts 
of  the  kingdom,  we  might  rapidly  proceed  io  meteo- 
rological science,  or,  as  it  is  commonly  called,  a  know- 
ledge of  the  weather.  The  observations  made  in  the 
interior  of  the  country  would  euaUe  us  at  all  times  t« 
trace  the  orj\gin  and  progress  of  storms :  in  situations 
where  tillage  or  j^turaffo  is  roost  attended  to,  the  ef- 
fects of  sprmg  frosts  and  blights  should  be  particularly 
noticed,  i^.w«1  as  the  first  anpearance  of  the  a^iis  and 
coccus,  the  cat,erpinar  and  larvae  of  other  insects,  on 
fruit  trc;es,  and  particularly  those  peculiar  to  the  ht^ 
jt^antations.  The  &rst  opening  of  the  vernal  foliage  on 
trees  and  hedges  in  the  spring,  should  likewise  be  re* 
m^ed,  and  compared  with  the  starting  up  grass  on  the 
4  U  ^  bigbly  , 
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biglily  manured  paalares  ia  the  nei^boiiriiood  of  towns, 
and  on  tboee  also  assisted  with  manure,  u  well  as  the 
natural  herbage  on  the  commons  and  wastes.  Soma  at- 
tention should  be  paid  to  the  effects  of  thunder  storm!), 
ID  destroying  the  aphis  and  other  destructive  insects,  the 
pest  of  fruit  and  hop  plantations  j  and  the  first  appear- 
ance of  tbe  mildew  or  rust  on  wheat  should  be  partica- 
tarlj  observed,  and  remarks  made  to  ascertain,  whether 
or  not  the  moisture,  which  occasions  the  disease  in  its 
commencement  was  attended  with  wind  and  rain,  or  a' 
close  damp  state  of  the  air.  The  different  kinds  of  soil, 
where  the  crops,  from  tbe  disease,  suffered  most,  shoald 
be  noticed,  and  the  situation  of  the  land  for  ventilation, 
with  the  height  of  the  fences,  size  of  inclosnrcfl,  and  Ti- 
cinity  to  coppices,  trees,  or  hedge-rows*." 

The  importance  of  the  stndy  of  mettprohigy  reqaires 
little  elucidation.  In  climates  where  the  snccession  of 
sen-sons  Is  nearly  stated  and  regular,  where  tbe  periods 
of  parcbing  drought  or  deluging  torrents,  of  tbe  tempes- 
tuous hurricane  or  tbe  refreshing  breeze,  are  fixed  and 
ascertained,  mankind  has  little  to  do,  but  expect  the 
dreaded  changes,  and  provide  against  their  devastations  *, 
but  in  Countries  like  our  own,  where  all  the  vicissitudes 
of  seasons  may  take  place  in  the  course  of  a  few  hours, 
it  is  of  the  highest  consequence  to  investigate  tbe  nature 
of  the  chan^,  and  the  circumstances  uat  precede  or 
accompany  it.  To  the  farmer,  the  mariner,  the  tra- 
veller, the  physician,  meteorology  is  in  some  measnre  a 
study  of  necessity  j  to  the  phitosojdier  it  is  a  study  of  in-' 
ter»t  and  delight ;  and  to  the  observer  of  nature  it  af- 
fords  objects  of  grandeur  and  sublimity  not  to  be  fonnd 
in  any  other  department  of  Us  &vourite  science.  Surely 
nothing  can  contribute  more  to  elevate  the  mind  of  man, 
to  raise  it  '*  from  nature  up  to  nature's  God,**  than  the 
eontemi^ation  of  the  sweeping  whirlwind,  the  dazzling 
lightning,  or  the  awful  thunder. 

Our  limits  will  not  admit  of  our  entermg  into  a  his- 
torical  detail  of  the  progress  of  meteorology  ;  hut  iC 
may  be  proper  in  this  place  to  enumerate  the  principal 
writers  on  this  science  both  in  our  own  country  and  on 
the  continent. 

In  this  country,  we  may  reckon  Dr  Kirwan,  (in  his 
"  Estimate  of  the  Tem^ratnre  of  different  Climates"), 
his  "  £smy  on  the  VuiaUons  of  the  Atmosphere,"  and 
in  the  Iridb  Transactions,*'  We  John.  Baltoo  (chiefly 
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in  the  "  Manchester  It&moirs**),  Col.  Capper  (in  bis  btrodw 
"  Observations  on  the  Winds  and  Monsoau"),  Mr  Uon. 

Williams  (in  his  "  Climate  of  Great  Britain"),  and'  ^ 

Mr  Luke  Howard  (In  the  Philosophical  Magazine),  ^-^i^^ 
as  tbe  principal  cultivators  of  meteorological  know- 13^(^4^ 
ledge  i   and  on  the  continent,   tbe  names  of  Cotte  lo^j. 
("  Trai'te  de  MeteorvhgicJ'*  and  Jmmal  de  Physique) ^ 
Saussure  ("  Essai  surrHygrotneirte^*^  and  Voyage  aux 
Alprs*^)y  De  Luc  (a)  ("  Recherthfs  sur  Uj  Alodt/ica- 
iions  de  PAtmofpherfy"  **  Idees  sur  la  Meteorologies**  and 
other  works),  aad  Lamarck  (see  Joum.  de  Jrhys.  pas- 
sim) stand  most  conspicaoos  in  this  branch  of  natural 
science.  The  names  of  some  of  the  more  recent  writers ' 
are  mentioned  in  the  article  Meteorology,  Supple- 
11 EMT,  which  see. 

In  considering  the  subject  of  meteorology,  ve  may  7 
^perly  divide  it  into  seven  general  heads :  i.  Of  the 
changes  which  take  place  in  the  gravity  of  tbe  air  ; 
2.  Of  the  changes  of  the  temperature  of  tbe  air',  3.  Of 
the  changes  produced  by  evaporation  and  rain ;  4.  Of 
the  changes  produced  by  winds }  5.  Of  atmospherical 
electricity  *,  6.  Of  meteors,  or  those  visible  phenomena 
accompanied  with  light,  which  take  place  in  the  atmo- 
sphere or  near  the  sur&ce  of  the  earth  i  and,  7.  The 
application  of  the  principles  of  meteorology  to  the  me-  - 
ful  purposes  of  life.  Of  these  beads,  the  fifUi  has  been- 
already  fully  considered  under  J^lectricitt,  and  much 
of  tbe  sixth  has  been  exhausted  under  Meteorolite. 
Tbe  remaining  circumstances  will  ibrm  the  subjects  of 
tbe  fUlowing  diapteni. 

CBap.  LOffh  Cbaiiges  nehicb  Aiif  place  in  lh 
Gramiy  of  tbe  Air, 

Many  of  tbe  facts  relating  to  this  part  of  our  subject 
have  been  already  anticipated  under  tbe  article  Baro- 
meter, and  several  circumstances  fall  to  be  considered 
more  properly  under  1'neumatics  than  in  this  place. 
We  shall  here  confine  ourselves  to  a  general  view  of  the 
changes  in  tbe  gravity  of  the  atmosphere,  as  indicated 
by  the  barometer,  in  various  situations  on  or  near  tho 
surface  of  tbe  earth,  uid  briefly  examine  the  coDclosifms 
tbat  may  !>e  drawn  from  them.  | 

Hie  most  general  bet  indicated  by  the  barometer  IS,  Memiy 
diat  this  instvoment  shews  ns  the  weight  of  a  cohimn  ofOMah 

air'"^'*^ 


(a)  In  again  mentioning  the  name  of  a' philosopher  so  respectable  as  M.  de  Luc,  we  embrace  the  first  oppor^ 


of  having  airogated 
very  of  latent  heat. 

AL  de  Luc*s  vindication  of  himself  (as  printed  in  the  T2th  number  of  tbe  Edinbur^  Review)  is  befinv  tbe 
^blic*.  We  owe  it  to  candour  and  justice  to  acknowledge  our  conviction  that  Dr  Bobison  was  too  hasty  in  his  as- 
sertion, and  that  M.  de  Luc,  so  far  from  arrogating  to  himself  tbe  doctrine  of  latent  heat,  has,  in  various  parts  of 
bis  numerous  writlnm,  expressly  mentioned  Br  Black  as  the  author  of  that  doctrine.  This  will  appear  from  tbe- 
jbUowing  ritations.  In  his  **  Introduction  ft  la  Physique  terrestre,**  p.  io2,  M.  de  Lnc  thus  expresses  himself.  **  Ne 
conooissant  point  le  feu  tAteut,  dans  la  vapenr  k  toute  temperatnre,  dbn(  la  premiere  deceuverte  eft  due  au  Dr  BlaclE, 
&e.  Again,  p.  23  2.  of  the  same  work.  **  Ce  qui  developpoil  l*id^  de  chadeur  lafente  par  laqveU^  k  Dr  Slack 
avoA  designi'ce  phinomfae^^—vnA.  at  p.  385,  "  Le  Dr  Black  ayant  d^uvert  qo*une  certaine  quantity  de  cfaaleur 
4tisparoit  quand  la  vapeur  de  l*eau  bouillaote  se  Ibrme,  nomma  ce  ph/nomAie  chaleur  taiente  dans  Iff^apenr." 

We  trust  that  these  quotations,  with  M.  de  Luc*s  own  justification  of  himself  above  referred'to,  will  be  sofficirat 
to  exculpate  him  from  the  charge  of  literary  fehny  so  warmly  brought  against  him  by  Professor  Bobison }  aad  we 
Jiave  no  doubt  the  Pro&ssor  himself,  were  he  still  alive,  would  uoMr  swh  evidence  xetraet  his  wcusatlon. 
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'Gnvitr  of  ur  whose  bate  is  eqnal  to  the  diameter  of  the  mercoiy 
the  Air,   in  the  tube,  and  wboae  height  is  equal  to  the  extent 
'  '         '  of  the  atmosphere  above  the  place  of  ohswvation.  Am 
the  height  of  this  colninn  must  vary  in  difiereat  situa- 
tions, and  nrast,  eteteris  paribus,  be  greatest  at  the  level 
of  the  sea,  the  mercuiy  in  the  tabe  will,  under  the 
same  drcumstances,  stand  highest  in  inch  a  ittuatum. 
The  medium  height  of  the  Ixirometer  at  the  leiwl  of 
the  sea  is      inches,  as  has  been  found  hj  ohservatiau 
in  the  British  channel,  and  in  the  Mediterraaean  saa, 
at  the  temperatuies  of  55^  and  ^o**}  on  the  coast  of 
Fera  at  the  tempraatnce  of  84*,  and  in  latitnde  80°. 
As  m  ascend  above  the  'sorfiioe  of  the  earth,  ^e  me- 
Jinm  height  of  the  mercary  diminishes  >  and  some  late 
observations  made  in  balloons  at  a  considerable  distance 
above  the  tops  of  the  highest  mountains,  have  shewn 
that  in  the  higher  regions  of  the  air,  the  column  of 
mercury  is  very  comiderably  shortened.    This  fact,  as 
we  have  seen  (see  Barometer),  has  been  usefully  ap- 
plied to  the  measuring  of  heights  and  depths  that  can- 
not be  ascertained  by  the  usual  geometrical  methods. 
As  the  absolute  gravi^  of  the  atmosphere  is  constantly 
varying  evon  in  the  sane  place,  the  column  of  air  pres- 
sing on  the  surfiwe  of  the  mercury  without  the  tube, 
must  press  with  more  or  less  force,  in  proportion  as 
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There  is,  however,  some  exception  to  this  general  GraTityer 
rule,  as  in  North  America  the  range  of  the  barometer  the  Air-  ^ 
is  much  less  than  in  lh«  coirespoadiDg  European  lati- '-  '  •  '  * 
tndes. 

The  range  of  the  barometer  is  greater  at  the  level 
of  the  sea  than  on  mountains,  and  in  the  same  degree 
of  latitude  the  extent  of  the  range  is  in  the  inverse 
ratio  of  tho  height  of  the  place  above  the  level  of  the 
aea. 

It  a^ears  prdbable  that  the  barometer  has  a  ten- 
dency  to  rise  during  the  day  from  morning  to  evenings 
and  that  this  ten&ncy  is  greatest  between  2  and  • 
P.  M.  the  ^[reiUcBt  elevation  being  at  this  last  period. 
The  elevation,  at  2  differs  from  that  at  9  hj  -Ai  while 
that  at  2  differs  from  the  morning  elevation  only  by 
■rv }  and  that  in  certain  climates  the  greatest  elevation 
takes  place  at  3  oVIock.  *.  *  Jow.  Se 

The  range  of  the  barometer  is  greater  in  wint^  than  '79^' 
in  summer,  as  appears  from  some  observations  made  at^  "* 
Kendal  during  five  years;  the  mean  range  from  Octo- 
ber to  March  being  7.982,  and  that  from  April  to 
September  being  only  5447 1.  f Mmcktf. 

'When  the  atroosphare  is  serene  and  settled  the  roer-  Mtm.  voT. 
cury  is  generally  hij^^  and  ia  calm  weather,  what  st'**^  547* 
is  inclined  to  rain,  the  mercury  is  low.   On  the  ap- 


these  changes  are  ^eater }  and  hence  the  banmneter   .proach  of  hi^b  winds  it  sinks,  as  it  does  with  a  sontheily 


points  out  these  vanattons,  falling  when  the  atmosphere 
is  lighter,  and  rinng  lAen  it  ts  heavier  than  usual. 
For  an  account  of  the  observations  that  were  made  on 
the  rise  and  fall  of  the  barometer  by  the  earlier  philoso- 
phers, and  the  attempts  which  were  made  by  them  to 
explain  these  phenomena,  see  Barometer. 

It  will  be  of  advantage  here  to  consider  the  varia- 
tions of  the  barometer,  as  they  take  ^lace  in  different 
situations,  in  order,  if  possible,  to  point  out  the  cause 
by  which  these  variations  are  produced,  as  this  cause 
must  have  conudcnble  influence  on  the  chaoges  of  the 
weather. 

 It  ^  fiMond,  that  between  the  tropics  the  variations 

of  the  baio>of  thcharbmcter  are  exceedingly  small,  and  it  is  re- 
netcr  be.  maricaUs,  that  in  that  part  of  the  world  it  does  not  de- 
[^^^seend  above  half  as  much  for  every  2od  feet  of  elevation 
tauS.  it  does  beyond  the  tropics*.   In  the  torrid  zone, 

*  Jtttir.  4c  too,  the  barometer  is  elevated  about  4  of  a  line  twice 
Phy- 1790.  every  day )  and  this  elevation  happens  at  the  same  time 
?■_»«•      with  the  tides  of  the  sea  f. 

As  the  latitude  advances  towards  the  poles,  the  range 
of  the  barometer  gradually  jnereascs,  till  at  last  it 
amounts  to  two  or  t^ee  inches.  This  gradual  increase 
will  qyear  £rom  the  following  table. 
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Greatest. 

ADnnal. 

Peru 

0.20 

» 

22  23' 

Calcutta 

0.77  t 

4a  55 

Naples 

1. 00 

; 

Dover 

2.47 

1.80 

53  »3 

Mtddlewick 

3.00 

53  23 

Liverpool 

2.89  j 

■■^ 

59  50 

Petersburg 

3-4J  * 

lO 

2.77 

wind,  but  rises  very  high  on  the  approach  of  easteriy 
and  northerly  winds.  It  is  found,  however,  that  at  Cal- 
cutta the  mercury  is  highest  with  north-westerly  and 
northerly,  and  lowest  wiu  south-easterly  winds. 

The  mercury  suddenly  &l]s  on  the  approach  of  tem- 
pests', and  during  their  continuance  undergoes  great  os- 
cillations. 

To  these  general  fiicts  that  have  been  observed  on 
the  rise  and  fall  of  the  barometer,  we  sinll  aonex  the 
following  axioms  by  M.  Cotte.  12 

1 .  The  greatest  changes  of  the  barometer  comnonly  Cotte'i  axi- 
take  place  during  clear  mather,  with  a  north  wind  ;  ^^^^^^ 
and  the  small  risings  during  cloudy,  rainy,  ct  windy 
veather,  with  a  south,  or  nearly  soirth  wisX 

2.  The  state  of  the  mercury  changes  more  in  the 
winter  than  in  the  summer  nunths  }  so  that  its  greatest 
rising  and  fiiliing  takes  ]Jace  in  winter ;  but  its  mean 
elevation  is  greater  in  summer  than  in  winter. 

3.  Tlie  changes  of  the  state  of  the  barometer  are 
nearly  null  at  the  equator,  and  become  greater  the 
more  one  removes  from  it  towards  the  ptdes- 

4.  They  are  more  cousidendjle  in  valleys  than 
mountains. 

5.  The  more  variable  the  wind,  the  more  changeable 
the  state  of  the  barometer. 

6.  It  is  lower  at  midoi^t  and  noon  than  at  oth^ 
periods  of  the  day  j  ita  greatest  daily  height  is  towards 
evening. 

7.  Between  10  at  night  and  2  in  the  moming,  and 
also  in  the  day,  the  rising  and  falling  of  the  mercury 

are  less }  the  contrary  is  Uie  case  between  6  and  10  ia  ^ 
the  morning  and  evening. 

8.  Between  2  and  6  in  the  morning  and  evening  it 
rises  as  often  a^  it  falU  j  bat  in  such  a  manner  that  it 
oftener  rises  about  that  time  in  the  winter  months,  and 
falls  ofteoer  in  the  summer  months. 

9.  The  oscillations  are  Hk  in  smnmo*,  greater  in 
winter,  and  very  great  at  tho  eqoimoes. 

4  U  a  10.  Thry 
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Cmkj        10.  Thejr  are  gicaler  also  in  the  dajdme  thmn  during 

the  Air.'  the  nlffht. 

11.  llie  hif^er  tbe  son  rises  aboVe  the  horizwt,  the 
less  are  the  oscillatioDa  ;  the^  increase  as  he  approKcbes 
the  western  aide  of  the  horizon,  arid  are  ^xcee£ngly 
great  when  he  comes  opposite  to  the  eftstem  part  of  the 
horizon. 

12.  They  are,  to  a  certain  degree,  iMlepehdetit 
the  changes  of  temperature. 

13.  The  mercny  generally  rises  Between  the  new 
and  the  foil  mom,  and  fidls  hetweeh  the  latter  and  &e 
new  moon. 

14.  It  rises  mwe  in  the  apcttee  than  the  perigee  ^ 
it  uaualljr  rises  between  the  nomiem  lunlstice  and  the 
southern,  and  falls  between  the  southern  lufaistice  and 
the  northern. 

15.  In  general,  a  com|i«riBon  of  the  variations  of 
the  mercury  with  the  positions  of  the  moon  gives  nothing 
certain  j  the  results  of  13.  and  14.  are  the  most 
'constkot. 

16.  In  the  neighbourhood  of  Paris  the  barometer  ae< 
ver  continues  24  hours  without  changli^. 

'17.  The  barometers  in  the  western  districts  rise  and 
!(all  sobner  than  those  in  the  more  akstem. 

18.  When  the  son  passes  die  meridian,  (be  mcrcoiy, 
if  falling,  contlunes  to  fhll,  and  ite  fall  is  men  hastened. 

ig.  when  the  nicrcary  bt  the  same  |heriod  is  rising, 
itwls,  remains  stationary,  or  rises  more  slowly. 

20.  'Wlicn  the  inercuiy,  under  the  same  circumstances, 
is  stationiEuy,  it  falls,  tlnless,  befo^  or  after  it  becomi^ 
stationary,  it  has  b^n'in'tfaie  aet  of  rising. 

21.  The  above  changes  commonly  take  place  between 
1 1  in  the  morning  and  i  in  the  ammoon,  hnt  •ftenrir 
before  thati  kfter  noon. 

22.  Befotebigh  tides' there  is  almost  always  a  great 
fell  of  the  mercnry  ;  this  tkkes  place  oftener  at  the  full 
'than '  the  new  mooa. 

'Such'iB  «  general  view  of  the  Taribtions  in  the  gra- 
Tify  ofihe  w'f'u'ikraa  they  have  been  observed  by  Ae 
barocnetw  }  Mid  we  'sKall  liow'etkdedidtirtD  give  souib 
phasible  theory  ' of  them. 

'it  is  evident  that  the  "diensity  cf  the  atihos^ere  is 
'least  at  tJie  equator,  and  greatest  at  the  poles }  for  at 
the  equator  tbe  centrifug^  fffrce,  the  distance  from 

  'fte  centre  of  tbe  earth,  abd  the  heat  (all  of  which 

neetiag  Kt'tehd  to  drminish 'the'density  of  the  air),  are  at  their 
tbe  efoa-   maximum,  while  at  the  poles  they  are  at  their  mini- 
■  'Htviitu    llie  meioi  bel^t  of  Uie  baKAneter  at  the  level 
of  the  sea,  all  over  the  glebe,  is  30  inches  j  the  weight 
'of  the  'atAiospbere,  then^ore,  is  Uie  s.-une  all  over  the 
globe.    Hiis  weight  depends  On  the  deASity  and  heij^t 
ofUie'iur;  wbete  the 'density  is -^greatest.  Its  bright 
must  be  teast  \  ioA  on      contra^,'  where  its  density  ia, 
least,  its  height  mnst  be  greatest.    The  height- of  tfao 
atmosphere,  iticrif&re,  miiM  be  gk^te'st  at  Ae  equator, 
ind  least  at*  the  ^es }  atid  it  must  dtjcrease  gridoaHy 
between  the  equator  and  the  Jtoles,  so  that  its  upper 
surface  will  resemble  two  inclined  pline8,;mfeeting'a'bote 
*  JrvA  equator  their  highest  patts  *. 

Tram.  vol.  'During  summer,  when  the  sun  is  in  our  heHiisph^t^,, 
P-  43*  ^e  mean  beat  between  the  f^qdatbr'-Md'  (he  pole  doe? 
not  differ  so  much  as 'in  winter.  Hfence  fhe  rarity- of 
the  atmosphere  at  the  pole,  and  consequently  its  height, 
will  be  increased.  The  tipper 'snrfabe  ot  the  atmo- 
tphire,' ibenfore,  in  the'liortiKiD  bentispbere,  will  ba 
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less  iadkled;  While  that  ef  the  suatbetu  hemisphcfe,  Grnity  q( 
from  conttvty  cauaes,  wiB  be  niildi  ma*e  adined.  Ae^. 
The  ivrene  will  take  ]daoe  dnring  oiv  wiafeeri 

The  density  of  the  atmosfhuU  depends  in  a  giCftt 
neasntv  on  the  presriuie  of  the  ti^erioeaMbM  cdnmu. 
Mid  dnrefbrs  decrease*  aoeonlmg  to  the  hesght,  as  the 
pTBsMH,  -of  tbe  superiaeu^ieot  eohmift  venstent^  de- 
creases. Bot  the  i^nsityof'Che  atntoifbeniBtbe  torrid 
%olie  mil  not  decrease  so  fiut  u  in  the  tmpente  md 
frigid  xoaes,  because  its  cidaniA  is  hkget,  and  beduise 
there  is  a  greater JtropoAion  tif  Mr^dn  higher  put 
of  this  colnim.  This  ■cconaM  Car  tte  obsenation  «f 
Mr  Ouson,  dmt  tbe  baroneter  siab  only  half  as  micb 
for  every  200  feet  of  elevation  in  the  torrid  as  vn  tbe 
temperate  zdnes.  -  The  density  of  the  «tmo8pbere  at 
the  equator,  tberefWe,  though  at  the  surfiuie  of  the  earth 
it  is  i&a,  most  at  a  oeilain  height  «qoal,  sod  at  a  still 
greater  must  exceed,  the  density  of  the  ataiasphm  m 
the  temperate  zones  and  at  tbe  poles. 

We  shall  presottly  endeavour  to  prove,  tbat  >a  ^uan-  Wbj  the 
tity  of  air  is  cxmstantly  ascendmg  mtihe  eqoatOK,  wai"^'^^'' 
that  part  of  it  nt  least  teaebes  vnd  oontiinies  id  tte 
bij^er  pxrH  of  tbe  atmosphere.    Fhm  tbe  Andily  t^wAoa 
air  it  is  erident  that  itcamot  aoomnabito  iibora  dnkdt^ 
equator,  bat  mnst  roll  down  the  inclined  plane  lAiA 
the  apper  sorfiwe  df  tbe  atnlespbere  asaomes  towards 
the  poles.    As  the  sarfiuie  of  the  atoM«pbm  of  tbe 
northern  hemi^efcv  is  wore  iaolineddbring  uv -winter 
than  that  of  the  sootbem  faeiriispfaa-e,'a  -greater-qinuiti- 
ty  of  the  equatorial  current  of 'air  must  fltfw  ovar  opdn 
the  northern  than  upon  die  sonthcttn  fateii^ere ;  so 
that  the  quantity  of  our  atmosphere  will  be  greater  du- 
ring winter  than  that  of  the  sontbtai  bemispheia  *,  hot 
during  summer  the  reverse  vriU  take  -place.  HcnOe 
the  greatest  mercurial  heights-ti&e  pitoe  dnrii^-wintCT', 
and  the  range  of  the  barometer  is  less  in  sttnkBsr  thtt 
in  wbter. 

Tbe  density  of  tbe  atmosphere  is  in  a  great  ncasiiR 
regulated  by  tbe  beat  irf  Ae  pbee ;  ifhtrevar  tbe  coU 
is  greatest,  there  tiie  density  of  the  rtMosphsnj  ■wMl  ha 
-greatest,  and  ita  cduuin  diOrtest.   I^fa  eeontries,  aod 

ranges  ef  lofty  monntaine,  the  tops  of  wfaiibMe  cOiTcrBd 
with  taow  the  greatest  part  of  die  year,  must  be  touch 
colder  than  Mher  places  ^tnated  m  the  satne  'd^greie 
of  latitude,  atod  caofe^nently  the  colitmn  of  air  over 
them  much  shorter.  The  cufrrart-«f  snperivto  air  will 
linger  and  accumulate' ovet*  these  pieces  in  ita  pajisa^e 
towards  the  ]>oles,  ^and  tbus  oCcarios  rtn'tir^;ti]arity  in 
its  nitttieo,  which  will  produce  a  iNniiar  ifr^gului^  in 
the  barometer.  Sucb'aecamulatiens  wiU  be '^«Md 
over  die  north-western  parts  of  Asia,  and  over  Nortk 
America )  bence  fhe'  barometer  wmaUy  stasbds  hi^ier, 
and  varies  less  there,  than  in  Europe.  AccumulatiMis 
also  axe  formed  upon  *ibe  "Fyreneies,  Vk  'Alps,  tbe 
mountains  of  Africa, 'Tiifkey  in''Eitoepo,'Tarta^,  and 
Tibet  When  these  accumnlations'nVe  gone  on  fvc 
Bonfte  time,  the  density  of  the  air  becomes  too>]gr«at  to 
be  balanced  ly  tbe  surrounding  fttmospbere }  it  rashes 
do^n  on  the  bei^bbbiiruig  countries,  and  Jkmluces  cold 
winds  which'rai&e  tbe  barbmeter.  Hence  the  rise  of 
the|  bammeter  which  gene^dyattendsnortb-east  winds 
in  Europe,  as  they  proceed  from  accumiilatioos  in  the 
noi'th-west  of  Asia,  or  abdut  the'pote ;  'hence,  too,  the 
north-west  wind  from  tbe  mountains  of  Tibet  raises  the 
barometer  at  Cakntta^  . 
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Gmity  of    We  shall  pnMtly  endelkvoor  to  sbev,  that  coDaider- 
Ue  Ak.  Abte  yaattfifls  «f  ur  are  occasiaoal}^  destnyed  in  the 
'   "v"^'Dordi  ^IsrmgiQAs.  When thie happens,  theatnuianbyre 
to  the  south  rwibes  m  l«  npfHy  the  deficiency.  Heni;e 
south-west  inuds  take  place,  A&d  the  barometer  fails. 

As  the  mean  heat  oi  our  hemisfJbere  differs  ii)  dif- 
fecent  years,  the  drasity  «f  the  atauMfphere,  and  jconse- 
qwady  the  ^uaatky  of  e^natorial  air  which  flows  te- 
vuds  -the  .poles,  must  also  be  variable.  Does  this 
range  oorresyoad  to  the  -meu  anooal  heat ;  that  is  to 
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sniuesce  of  tbe  jwiffted  charts,  of  which  h/^  outde  Mee  q^Tjit^of 
in  keepiag  a  roister  of  jjlje  baropietier,  Imv'tfig  the  fj^PAf- . 
,phases  of  the  moon  mni^ed  oj^  them,  «hnd  J»f  Jt^  fljbgery- >*■  '  ^ 
mg  a  Ecmvka^e  cpjgoicidepce  .between  t^s^  ccrti^ 
states  of  the  mcrt^ry.    Hjis  coinoideuce  CVojiiits  Jl|^4j)e 
d^ire^sion  nf  ths  $>4jwnetjFical  Ijpe  on  the  9>sww^  of 
the  new       fiill  xbkkui,  aAd  its  elevation  An  miit  .c^  fi^ 

SiUkctecs.    Ifi  above  30  out  of  the  50  lujR«r  :ve4^  ^ 
te  ytar  1798,  the  barotnetiw  was  found  to  hfive  cjbwD- 
jgfid  its  geperal  direction  odc«  w  eacb  week*  in  .«uch  ^ 


say.  Is  the  range  ^atest  when  the  heat  is  least,  and    mwner  «8to  be  either  ming<Qr  at  ksfltaxmfm,  fort^ 


kast  when  ^ -heat  Is  fiKate^?  la  some  yean  greater 
aocmwiIdtioQs  Aan  asual  take  pbwe  in  the  nuantvnous 
parts  of  the  south  of  Europe  and  Asia,  owing,  perh^, 
to  earlier  falls  of  anow  or  to  the  rays  of  the  sun  having 
been  4xaluded  by  long-continuad  fogs.  When  this 
takes  ^ace,  tbe  atnoosphore  in  tbe  poUr  regions  .will 
be  ptt^ottionably  li^iter.  Hence  the  prevalence  of 
southerly  winds  during  some  winters  more  than  others. 

As  tlie^heat  in  tbe  torrid  xone  never  differs  -much, 
the  dennty,  and  Goasefaentiy  the  height,  of  the  atmo- 
aphoM,  -wwlinot  vary  jmioh.  Ueace  the  xaage  of  .tbe 
baraaMter  mthia  tthe  tropios  is  coa^pantiTely  inwll } 
•nd  it  jaonaaes  -gradually  a*  we  vj^^rawch  the  ,polei| 
because  khe-diftrwce  of  .the  temperature,  And  «oase- 
^lueutiy  of  the  ^dnwity,  aC  the  ataospheie,  iocrBavu 
woth  the  latitude. 

l%ediumal  elfivutioD  of  tbe  barwwinrin  tlie  twrid 
aone  corve^pondi^  to  the  tides,  observed  by  MrCasson 
and  others,  must  beowin^  to  the  influeaoe  of  the  moon 
on  the  atmoe^re.  This  influence,  netwithstandiog 
tbeiageiuoBS«ttea4its.of  J)*Aleinbert.and  several  other 
phileMphecs,  seem  altogether  inadequate  to  account 
for  the  various  pbenemena  of  tbe  winds.  It  is  not  so 
•asyttoaceount  fiff  the  tandency  which  .the  barometer 
-bus  to  rise  as<the  day-advances.  Perhaps  it  may  be  ac- 
ceuutcd  fitr  by  the  additional  qoaoti^  of  vajwur  «dded 
(o  tbejitnosphere,  whtch  by  inoieasmg  theiigiwatitr  of 
the  atmwphme,  =mny-.poMibly  be  ndeiualc  to  prattoce 
the  effeet. 

The  fidls  of  the  barometer  which  ^vcede,  and  tbe 
oscQlationB  which  nccompany,  violent  stoms  and  harri- 
canie8,-Aewns  that  tbne- phenomena  are|produced;by 
very  great  rarefactions,  or  perhaps  destructionsiof  air, 
in  poruculariparts  of  tbetatineBphere.  The  falls  ofithe 
barvmeter,  too,  'that  wecom^nr  winds,  proceed  from 
the  same  cause.  The  obsnvation  made  :by  Mr  Cop- 
laadi  that  a  hi^  barometer  is  accompanied- by  «  tem- 
perature above  the  mean,  will  be  easily  acecuntcd  for 
by  every  one  acquainted  with  Br  Black's  theory  of  la- 
tent bent.  The  higher  the  mercury  stands,  the,de«ser 
the  atmo^ere  must  be}  and  the  dnseriit  checooes, 
the  more  latent'heat  it  mut.give  out.  It  is  willikoowa 
thab  air  evid«es  heat  #ben  cDndeneed-artlfieiyiy.  Hie 
fidlin^  ef  the  ibanmetM-,  wUch-genen^  precedce  rain, 
Tcnnuos  still  to  be  accsonted  fer }  but-m  knew  too  lit- 
tie  about  the  causes  by -which  rain  is-frodnced,  to-be 
able- to  accoanr  for  it  in  a  satisfactory  nuumer. 

'It  has  been  for  some  time  suspected  that  the  varia- 
tion of  the  barometer  is  affected  by  the  changes  of  the 
moon.  "The  theory  of  lunar  influence  has  been  discns- 
sed  «a  the  continent,  chiefly  by-I»mazck  aod  Cotte, 
(see  ionraal  de  Physique, poMns)  ;  andin  tliis,count^ 
by  Atr  LukeHeward.  -Air  Howard^aattspicions.of  this 


week  fffccediag  niid  foUovuu:,  about  the  timp  of  eacjt 
qparter  .j  and  to  he  either  fiilUng  or  at  Us  otmv»!ifm,  fqr 
the  two  weeks,  aJaQW  the  new  and  full.  It  is  ron^rk- 
able,  thnt  the  point  of  greatest  depression  during  t^ 
year,  viz.  to  38.67,  was  fouiid  about  12  hopis  ^ter 
tbe  new  moon  on  the  8th  of  November  j  and,  that  at 
Us  greatest  jwd  .extcaoidinary  elevatiiw  to  30.89,  on 
tbe  7th  of  February,  at  tJke  time  of  the  last  quarter. 
Moreover,  this  coincidence  appeared  to  take  place  most 
regularly  ip  fiur.aod  nmdemte  .weather}  an^  ^  g/tot- 
jral,  when  the  barometer  iqll^  dprii^  the  intenrpT  A<' 
twoen  'the  pew  or  full  moon  and  the  qiMurten^  -ftyi- 
dent  .perturbatuin  in  the  a^nmybcie  acmnqAnied;}  ^ 
which  maj  be  uwtnacqd  Fekuaiy  ij.  to  2^.  ,tl^ 
barofflefier,  after  an  uncommon  rise,  coutpn^  jtoi&ll 
vapidly  after  -the  aew  moon,  with  ^e^vere  cold,  .whu^ 
ended  suddenly  io  stormy  and  wet  weather :  nguut^ 
Jeoe  13.  to  30.  when  two  weeks  ot  &ir,wr»tber,ea4^ 
in  a>  thunder  stpnp.  Jn  tl)e  greater  pfu't  of  Xte^ea^ier 
the  usual  coincidence  disa^earcd,  and  the  converse 
toak':placc  J  the  barometer  being  low  at  tlie  ,qi)^rter 
and  high  at  tbe  full,  ,  amidst .  continual  alternations  q£ 
rain,  frost,  and  snow,  and,  for  part  of  tfae-tim^,  hi^ 
winds.  On  the  two  days  preoeding.the  latit  quarterr 
the  barometer  rose  .rapidly,  .and  rain  followed. 

On  the  whole,  Mr  Howard  tluw^t  fhaie  appeared 
aufficient  ground,  on  ^e  evidefice  ^  Uie  year  -ifj^S,  to 
■■uj^ose  tut-tbegvavity  ef.miT.atawspbeve,  «s.ipdM;ntcd 
by  the  barometer,  nay-be  wbject.to  ccrtam  periodiqU 
changes,  effected  by  a  cause  more  steady  and  regular 
than  either  change  of  temperature,  curraitl,  or  solu- 
tion and  precipitatiofi  ef  water,  to  which  -he  believes 
itbe  whole  varistiDn  bas  been  boetofore  attribnted. 

The  mean  of  the  register  at. large  appeared  to  be 
29^80,  whence  it  appears  that  the  depression  at  the  new 
and  fall  moon  cither  amouated  to  mere,  on  the  whole, 
than  the  elevations  at  the. quarters,  «r  that  they  fell 
out  nearer  to  the  time.  He  was  quite  satisfied,  in  pas- 
sing through-  this  register,  that  if  he  had  allowed-  bim- 
Mlf  to  choose  the  higher  rotations  about  the  quarters,  and 
the  lower  about  the  aew-  and  Soil,  with  a  latitude  of  34 
or  36  boors,  it  wauld  have  ipade  the  results  as  piocb 
unore  favounble  t*  his  oenoLasjmu  as  in  tbe  former  case. 

'Now,  to  onit-the  cenrideration  of  other  proo&  fur 
thepment,  it0ippe«redt»]iim  evident, -that  the ^tmu- 
B^icre  is  subject:  to  arperiodical  icbanga  of  gravity, 
wbcid^'  the  baivDKter,  on  a  mean  eF  ten- years,  is  de- 
pressed at  least  one-tenth  of  an  inch  while  tbe  moon  is 
passing  from  tbe  quarters  to  the  fiill  and  new ;  and  ele- 
vated, in  the  same  proportion,  during  the  return  to  tbe 
quarter.  To..what  onuses,  shall; we .afctKbuto,  t^s  perio- 
4kal  ohange,  other  than  the 'Attraction,  of  the  sua  «r4 
4BOon.i«r  i&e.jnatler'composag^  tbe.a^nmiphere  ? 
.The  HtnqvpJhere.  ia  a  g^wtetiiig  Jii4A,  AU^ning,  iajk 
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physical  sense,  trom  the  Trater,  chiefly  in  possessing  less 
gniTity  i  and  it  is  demonstrated  ^  priori  on  the  princi- 
,  |i1es  01  the  Newtonian  philosophy,  that  it  ought  to  have 
its  tides  as  well  as  the  ocean,  although  in  a  degree  as 
much  less  perceptible  as  is  its  gravity. 

He  supposes,  therefore,  that  the  joint  attraf:tions  of 
the  ran  and  moon  at  the  new  moon,  and  the  attraction  of 
'the  moon  predominating  over  the  Bun*s  weaker  attrac- 
'tioo  at  the  full,  tend  to  depress  the  barometer,  by  tak- 
'ing  off  from  the  gravity  of  the  atmosphere,  as  they 
produce  a  high  tide  in  the  waters,  by  takin^^  off  from 
their  gravity ;  and,  again,  that  the  attraction  of  the 
moon  oetng  diminished  by  that  of  the  sun  at  her  quar- 
ters, this  lUminution  tends  to  make  a  high  barometer, 
together  with  a  low  tide,  by  permitting  each  fluid  to 
^gnu  with  additional  gravity  upon  the  earth  *. 

Chap.  II.  Of  the  Changes  nuhich  take  place  in  the 
temperature  of  the  Air, 

It  is  obvious  to  the  most  careless  observer,  that  the 
~  temperature  of  the  air  varies  cousiderably  even  in  the 
same  place,  and  at  the  same  season.  This  constant  va- 
'  nation  must  be  attributed  to  tho  reflected  rays  of  the 
sun,  which  communicate  beat  from  the  sormre  of  the 
-earth  to  the  surroundbg  atmosphere.  As  from  this 
'cause  the  heat  of  those  places  which  are  so  situated  as 
to  be  most  wumed  by  the  sun*s  rays  is  always  greatest, 
and  as  this  temperature  varies  in  every  place  with  the 
•easui  of  the  ^ar,  and  diminisbes  aceording  to  the 
fa^gbt  of  the  air  abora  the  ntrface }  and  as  the  earth 
at  Vm  equator  is  exposed  to  the  most  perpendicular  rays 
of  the  sun,  the  earth  is  there  hottest,  and  its  heat  dimi- 
nishes gradually  from  the  equator  to  the  poles.  Of 
course,  Uie  temperature  of  the  air  must  vary  in  tlw  same 
manner,  being  hottest  ever  the  equator,  and  dimintsb- 
ing  hi  temperature  towards  the  poles,  where  it  is  cold- 
est. Though  it  is  hottest  at  the  equator,  its  heat,  as 
in  all  odier  situations,  gradually  diminishes  there,  as  we 
ascend  above  the  surface  of  the  earth. 


E  T  E  0  R  O  L  O  G  Y.  Chap.n 

Tbou^  there  is  a  eonaideriMe  difcrenee  in  every  Tehpn* 
part  of  the  world  between  the  temperatore  of  the  at-  of 
mospbere  in  summer  and  in  irinter }  though  in  the  same  , 
season  the  temperature  of  almost  every  day,  and  even 
every  hour,  differs  firom  that  which  pret^es  and  fol- 
lows it  though  the  heat  varies  continually  in  the  most 
irregular  and  seemingly  capricious  manner— still  there 
is  a  certain  mean  temperature  in  eSrery  dimate,  wfaidi 
the  atmosphere  has  always  a  tendency  to  observe,  and 
which  it  neither  exceeds  nor  comes  short  of  beyond  a 
certain  number  of  decrees.  What  this  tempentuie  is, 
may  be  known  by  takmg  the  mean  of  tables  of  obscna* 
tions  kept  for  a  number  of  yean, ;  and  our  knowledge 
of  it  most  be  the  nuin  accnrate  'Cbit  greater  the  number 
of  observations  is.  |j 

The  mean  annual  tcnpomtore  Is  gfcirtest  at  the  equa-  Menst- 
tor  (or  at  least  a  degree  or  two  on  tbe  north  ride  of  it),  ^ 
and  it  dimininhes  gradually  towards  the  poles,  where  it^^^^j 
is  least.    This  diminution  takes  ^ce  in  arithmetical See^ 
progression,  or,  to  speak  more  property,  the  annaal  tai; 
temperatures  of  all  the  latitudes  are  arithmetical  means 
between  the  mean  annual  temperature  of  tbe  eqnator 
and  that  of  the  pole.    Hiis  was  first  ascertained  \tf  Mr 
Meyer },  and  Dr  Kirwan,  improving  on  Meyer's  hint, 
has  calculated  in  tbe  following  table  tbe  mean  aannal 
temperature  of  every  latitude  between  the  equator  and 
the  pole.    It  must  be  remarked,  however,  that  this 
table  is  calculated  tmly  for  a  particular  part  of  the 
earth's  surfiu^,  viz.  that  part  of  the  Atwntic  oceab 
which  lies  betweeil  the  8o°  of  northern,  and  tbe  45"  of 
southern  ktitode,  extending  westward  as  fiv  as  the  Golf 
stream,  and  to  within  a  rew  leagues  of  tbe  eoast  of 
America,  and  for  albthat  part  of  t&  Pacific  ocean  that 
reaches  from  45**  of  north  latitude  to  40**  of  south  lati- 
tude, and  extending  between  the  20th  and  275th  de- 
gree of  longitude  east  from  London.    Hiis  part  of  the 
ocean  is  culed  by  Dr  Kirwan  the  standai^,  and  wts 
best  suited  to  his  purpose,  as  the  rest  of  the  ocean  is 
subject  to  irregularities,  which  will  be  notiocd  present- 
ly (d).   See  the  Article  Climate,  SurrUMEHT. 


Lat. 

Temper. 

Lat. 

Temper. 

Lat. 

Temper. 

Lat. 

Temper. 

lAt. 

Temper. 

Lat.  [Temper. 

Lat. 

Tracer. 

3"- 

77 

33-7 

64 

41.2 

5> 

52-4 

38 

tit 

25 

74-5 

12 

81.7 

i 

31.04 

76 

34-1 

63 

41.9 

50 

53-9 

24 

75-4 

IX 

82A 

31,10 

75 

34-5 

62 

42.7 

49 

53-8 

36 

65-7 

23 

75-9 

10 

82.3 

31-14 

74 

35-0 

61 

43-5 

48 

54-7 

35 

66.6 

22 

76-5 

82.7 

86 

73 

35-J 

60 

44-3 

47 

55-6 

34 

674 

21 

77-2 

i 

82.9 

8j 

3M 

7a 

36.0 

45-09 

46 

564 

33 

68.3 

20 

77.8- 

83.2 

84 

3>-5 

V 

36.6 

^5! 

45-8 

45 

57-5 

32 

69.1 

i| 

78.3 

I 

834 

83 

3>-7 

r 

37-3 

57 

46.7 

44 

584 

31 

69.9 

78.9 

5 

83.6 

82 

32.0 

li 

37-8 

56 

47-5 

43 

59-4 

30 

70.7 

17 

79-4 

0 

84.0 

81 

32.2 

.38-4 

55 

484 

42 

60.3 

29 

7»-5 

16 

79-9 

80 

32.6 

67 

39-* 

54 

49.2 

41 

61.2 

28 

72.3 

'5 

80.4 

32-9 

66 

39-7 

S3 

50.2 

40 

62.0 

27 

72.8 

14 

80.8 

78 

32.2 

65 

40-4 

52 

51.1 

39 

63.0 

26 

73.8 

»3 

8«.3 

(d)  In  calculating  this  table,  Dr  Kirwan  proceeded  on  tbe  following  principle.  Let  the  mean  annual  beat  at 
the  equator  be  m  and  at'tbe  pole  m-^n;  but  ^  for  any  other  latitude  ;  toe  mean  annual  temperature  of  that  lati- 
tude will  be  m— nxsin.^'.  If,  therefore,  tbe  temperature  of  any  two  latitudes  be  known,  the  value'of  m  aiid  n 
VMj  he  ftvnd.  Now,  tbe  tein^tiin  of  hozth  latitude  46*  has  been  fbiiad  by  the  best  obserratisu  to  be 
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;  of     Dr  Ktrwan  has  also  calculated  in  the  following  table  the  mean  montblj  temperatnre  of  tbe  same  standard  (e).     in  of 


Ajt. 


the  Aic 


Jan.* 

Feb. 

March 

April 

May 

June 

July 

Ang. 

Sept. 

Oct: 

Nor. 
Deci 


latit.   So*-  79°  78* 


latt't. 


Jan. 

Feb. 

March 

'April 

May 

June 

July 

Aug, 

Sept. 

Oct. 

Mov. 

Dec. 


32. 

23- 

32.6 


36-5  3^-5 


5>- 

50- 


39-J  40 


33-5 
28.5 

i2.s 


61* 


31* 

34- 

39* 

43-5 
48. 

56. 

55-5 
52. 

47- 

40. 

35- 

33- 


22.5 

23- 

27-S 
132.9 


SO. 


34- 
29. 

23-5 
23- 


23- 

23-5 

28. 

33-  2 

37- 

S'-5 

JO-S 
41. 

34-  5 
29.5 
24. 
23-5 


60°  J9' 


33- 
35- 
40. 

44-3 
49. 

56. 

56. 

4?. 
41. 

36. 
34- 


t. 

41. 

45-09 

p. 

J6.5 

56.5 
54. 
49* 
42. 

37- 

35- 


77°  76*^  75**  74' 


23-5 
24. 

28.5 

33-7 

37-5 

52- 

5'- 

4"-5 

35- 

3O' 

24*5 

24. 


14. 

24-5 
29. 

34-  > 

38- 
52. 

5'- 
42. 

35-  5 
30-5 
25- 
24-5 


58° 


35- 
37- 
42. 


51- 
57- 
57- 
55- 
50. 

I 

36- 


57' 


38. 
43- 


45.8  46.6 
5a* 

57- 
57-5 
<i6. 

5»- 
44- 

39- 

37- 


24-  5 
25. 

29-5 
34.5 
38-5 

J2. 

51- 
42.5 

36. 

25-  5 
25. 

56= 


»5- 

255 

30- 

35- 

39- 

52-5 

51-5 

43- 

36.5 

3<.5 
26. 

25-5 

5? 


37- 
39- 
44- 
47- 
53- 

57- 
52. 

45- 

40. 

38. 


38. 
140. 
645- 


Latit* 


Jan. 

Feb. 

March 

April 

May 

Jane 

July 

Ang. 

Sept. 

Oct. 

Nov. 

Dec 


42" 


46. 

69. 
70. 
70. 

168. 
58. 

54- 
52* 


41^ 


61.2 

67- 

70. 

70. 

70. 

69-5 

59* 

SS- 

53- 


40" 


46.5  49-5 
50-  53- 
J9-5 

62.1 
68. 
70.5 

7»- 
71. 

£^ 
56. 
54' 


39" 


51. 

56.5 

60.5 

63. 
69. 

7'. 
7'- 
7'- 
71- 
I61. 

57- 
55- 


38" 


52. 
58. 
6t. 


(So. 
(S2. 


63.9  64.8  5j.7 


70. 

7'- 

72. 

72- 
62. 

i2: 


37* 


70-5 
7'- 
72. 
72. 

72- 

I63. 

59- 
57- 


5  4»-4 

5 

58. 

46. 
41. 

39- 


73°  73*  71"  70*  69°  68"  6f  66"  65*»  64°  63"  63' 


255 
36. 


30-5  31 


35-5 


39-5  40- 


53. 

52. 

43-5 

37- 

32. 

26.5 

26. 

54^^ 


39- 

46. 
49-2 

60. 

59- 

54- 

147. 
42. 

40. 


36"  35 


61. 

53. 


7'- 

71-  5 

72-  J 
72.5 

S4. 
So. 
^8. 


62. 
64. 
66.6 

71-5 
71.5 
72.5 

72.5 

65. 
61. 

59- 


26. 
26.5 


36. 


53-5 
52.5 
44. 

38. 

32.5 

26.5 


26.5 
27. 

3'-5 
36.6 

40-5 
54- 
53- 
144-5 


38.5  39 


33- 

27-5 
27. 


27. 

27-5 

32- 

37-2 

41. 

54- 
53-5 
45. 


33-5 
28. 

27-5 


41-5 
54-5 
53-5 
45-5 
39  5 

it, 

28. 


1' 

38.4 
42. 

54.5 

53-5 

46. 

40. 

34- 
29. 

28. 


28. 
28.J 

33-5 

39- » 

42.5 

54-5 

54- 

47- 

41. 

35- 
30- 
29. 


53"  52*"  5*'*  SO"  49' 


40. 
42, 
48. 

50- 
j6. 

59- 
61. 

60. 

4! 

43- 
41. 


41. 

43. 
49- 
51.1 

57- 

62. 

61. 

56- 

49- 

44*5 

42. 


34" 


56-5  59-5  63 


^3- 
65. 
67.4 

72. 
72. 

I72.J 

72-5 

72-5 

66. 

62. 

So. 


33^ 


.  63. 
(54.5  56. 
S6.5  S7.5 
68.3  69.1 


72.5 


72-5  73 


72-5 

72-5 

72.5 

67-5^: 

63-  " 
61. 


42. 

144- 
50. 

52-4 

58. 

60. 

I: 

57- 
50- 
46. 
44. 

32' 


42-5 

44-5  K4-5 
50-5 


58.5 
61. 

^3*5 
6 

§•5 
50-5 


73- 


73. 
73. 


62.5 


52.9  53-8 


59- 
5a. 
54. 
5  ^4- 


59. 
46.5  47. 


44-5 


3^' 


63. 


73-5  74. 


5^-5 

64.5 164.5  |^(S-5 168 


43-5 
44 
5» 


45- 


30" 


68.5 169.5I7 
69.9 

73- 
73- 
73- 
73* 

69-5  70-5  7 


70,7 

73-5 
73-5 


73-5  74.5 


73-5 


63.5  54,5  66. 


28. 

29. 

34- 

39-7 

43- 

55- 

54-5 

48. 

42. 

36. 
3'- 
30- 


28. 
30. 
35- 


29. 

3»- 
36- 
40.4  [41.2 

45- 
55-5 
55- 
49. 

44- 

37-5 
32-5 
3". 


44- 
55- 
54-5 
48-5 
43- 
37- 
32. 
30-5 


48-  47°  46" 


43- 

45- 

52.5 

54-7 
60. 

65- 
6j. 

60. 

52. 
48. 

46. 


42-5 


45-5  4<5 


53- 

55-6 

61. 

64. 
66. 
66. 
61. 
S3- 
49- 


47-  48 


44. 


564 
62. 

65. 
67. 
67. 
62. 

54- 
50. 


30- 
32- 

37- 
41.9 

46. 

55-5 

55- 

50- 

45. 

38. 

33- 

3it 


45^ 


44-5 


46.5  47. 


54-5 

57-5 

63- 

66, 

68. 

68. 

63- 
55- 
Si- 
49. 


3' 

33 

38 

42.7 

47- 

56. 

55-5 

5'' 

46. 

39- 
34- 
3a. 


44  43 


45- 


58.4 
64, 

69. 

64. 
j6. 
J  2. 

JO- 


K5-5 
4 
5«.5 
59-4 

6: 
69-5 

69-5 
66. 

57- 
53- 
51- 


29= 


fi3-5  63-5  ^3-5  64. 
68.5-  58.5  59.5  69.5 


I. 
7"S 
74-5 
74-5 


28*' 


72. 

72-3 

75.5 

75-5 

75-5 


74-5  75-5 


75-5 
72.J 

67. 


27' 


72.8 

76. 

76. 

76. 
76. 
72.5 
69.5 


26* 


64-5  PS-5 
7'. 

73-  5 

74-  i 


70.5 

73.8 
76.J 
76.5  . 
76.J  78 

76.5  78 


76.J 
73- 
71-5 


67.J  68.J  59.J 


25^ 


It' 


77-5 
73-5 
72. 


24^ 


67. 
72. 

74-5 

78.5 
78. 

74-5 
73-5 
70- 


and  that  of  latitadeto^  5>9'<    The  ttgmn  of  tbe  sbe  of  40*  u  ntariy  .0^1911  and  the  -s^aare  of  tbe  sine  of  jo* ' 
is  nearljr  0.586.  Tfien&R, 

M'-«.4X  fK=6i.i|  and' 
m— o.58'tt=r5a.9 }  therefore, 

uegeh  of  them,  from  the  two  fint  aquations,  is  equal  tons.   Fn»  this  last  eqnatitm  the  valiie  of  11  is  fonnd  to 
he  oemrl/  S3  9    *^Bd  m  it  neuly  equal  to  84.  Tbe  mean  temperatane  of  tbe  equator,  therefore,  is  84%  and  that  ' 

tb$poh  S^  .      TPofindthenaaa  tciDpenftimioretfcry  adwrlatitadeinlianoiiljtofindlSBw 

bttmen  04  axad  31. 

**'caala.ting  the  table  of  mean  montbly  temperature,  Or  Kirwan  proceeded  on  tbe  following  piinciples. 
A  '""l.'^'"-'*^''^''^     April  seems  to  appnwcb  very  nearly  to  tbe  mean  temperature  of  tbe  whole  year,  and 
tar  w  Aeat  «lejiends  oi.the  actiM.fif.tbe  sdar  ra^  the*  men  heat  1^  each  moith  may  be  considered  u  propor- 
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Temperi- 
tare  «r 
the  Air. 


Latit. 


fan. 

Feb. 

March 

Atoiil 

May 

June 

U\f 

Aug. 

Sept. 

Oct. 

Nt>v. 

Dec. 


23' 


S8. 

75- 

75*9 
78.5 

79- 
79- 

7^-5 
75- 
74- 
7'' 


22° 


S9. 
73.5 
75-5 
76.5 

79-5 

79-5 

79-5 

79-5 

79- 

75-5 

74-J 

7^-5 


2V 


7'' 
74- 
7<S- 

§r 

80. 
80. 
80. 

79-5 

77- 

75- 
72. 


20'' 


7*- 
15- 

7.8 

B0.5 

80.5 

80.5 

80. 

78. 

75-5 
72.5 


'9* 


7M 
7tf. 

77-5 

lb 

B..5 
81.5 
81.5 
81. 

79- 

76. 

73- 


i8« 


73- 
76'5 
78. 
28.9 

V-s 

82. 
82. 
82. 
81.5 

80. 
77- 
74- 


'7' 


735 

77- 

7«-5 

82.5 

82.J 

S2.5 

82. 

Si. 

78. 

75- 


16" 


74- 

77-5 

79- 

79-9 

S2.5 

83. 
83- 

82.5 
Bi.j 

78.5 
7J-5 


^4' 

78. 

79-5 
80.4 

93.5 

83-5 

83.5 

83- 

82. 

76. 


5-75- 


14- 


80. 
80.8 

83. 
83.8 

83.8 

83.8 

83- 
B2.5 

79-5 
76-5 


'3' 


I76. 

9- 
0.8 

t-^ 
83-5 
84. 

84. 

84. 

83-5 

83. 
80. 

77- 


76.5 

79-i 
81. 

84. 

84.3 

84.3 

84-3 
84. 

83.5 
80.5 

77-5 


77- 
79.8 
81.5 
82. 
34. 
84.6 
84^ 
84.6 
84-3 
83- 
B0.8 
78. 


10* 


11' 

Bi.8 
82.3 

84-3 
B4.8 
84.8 
84.8 
84.6 
8  84. 
81. 
78.5 


h  appears  froAi  the  above  table  that  JaDoary  is  tbe 
coldest  month  in  eVert  latitude  j  that  July  is  tbe  warm- 
est month  in  all  latuudes  above  48**  j  that  in  lower 
fatdtndes  August  is  generally  the  Warmert  month } 
thai  the  dtflefence  Wtweeh  the  hottest  and  coldest 
months  ineieases  according  to  the  distance  of  the  jplace 
fimu  the  equator.  All  habitaUe  tatitadcs  are  found 
to  enjoy  a  mediom  heat  <^  60°  for  at  least  2  months, 
\AAA  is  a  vety  &TontmUe  cbvomstance,  as  probably  no 
tiltfli  could  be  frodnced  under  a  lower  medivm  tempera- 
tnfo.  "inie  t«mpeiatittes  witldn  to^  of  dw  foles  differ 
Vttty  Ktde^  nor  do  they  diler  smoh  iMiin  le**  of-tiw 
e^natw.  Hence  it  was  oonecessary  to  note  these  Uti- 
todes  in  the  taUe.  ^Hte  ttmperatnres  of  difeent  years 
vaty  hut  little  near  the  equator,  btft  this  dilerence  in- 
crMues  more  and  mwe  as  the  hoitades  affmadi  the 
ipoles. 

ft  is  trell  knawti  that  the  telupeialUic  of  the  at- 
tads^eft  gradually  diminishes  according  to  Che  height 
MJiMji  flf  place  "above  the  level  of  ^e  sea.  It  was  iomd 
taTihsS?  ^  ^  Hattbn  of  Ediabargh,  that  a  fhernomoter  kept 
on  the  to^  of  Arthur's  seat,  a  height  of  abodt  800  feet, 
usHhUy  steod  3°  knnt  than  one  kept  st  the  of  this 
biU  ;  and  Boagoer  otoerved  that  on  the  io^  of  Findiin- 
clw,  aliei||fat  of  about  X5564  foet,  a  dnnnometer  stood 
54*>  lower  tfana  it  did  al  £be  levol  of  the  sea  in  the  same 
latitade. 

We  afe  indtftted  td  DrKinvan  lbrs«eiy  iagenioas 
tnethbddf  dtfteniningthbiratefffthediniiiintiaiiin  tbe 
ttfM^rMtaiB  in  pnt^nlaroMes,  hambg  the  telnperatdM 
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of  the  surface  of  die  earth  given.  The  temperatore  of 
tbe  atmosphere  constantly  dimintshiag  as  we  rise  above 
the  level  of  tbe  sea,  we  must  at  a  certain  height  arrive 
at  a  point  where  a  per^ta^  congelation  takes  place. 
This  point  must  vary  m  hei^t  according  to  tbe  la- 
titude, being  highest  at  tbe  equator,  and  coming  gra- 
dually nearer  the  earth  aa  we  approadi  the  poles  j  it 
must  vary  also  with  the  soa^,  being  highest  in  summer,  ,| 
and  loweA  in  winter.  Tbe  cold  on  the  tim  of  Fin-  Torn  d 
chincba  was  found  by  M.  Bo«jg;oer  to  extend  from  y'pcfpetal 
to  9**  below  the  freeung  pout  evoy  nKaning  jatt'T^^ 
heSm  sanrise;  henoe  he  con^uded  between  Ae*^ 
tnqdcs  the  nwdtnm  hei|^t  of  the  tern  of  oonnlatioa 
(friiefe  it  fireezes  at  seme  pant  of  l&e  dvy  1UI  £e  year 
nmnd)  should  be  Bzed  at  15577  feet  above  the  level 
of  the  sea ;  hat  in  Utitode  28^,  and  during  Che  summer, 
at  13440  feeu  If  we  tdke  die  di&renoe  between  the 
temperatnte  at  the  equator,  and  the  freezing  point,  diis 
(tifleience  mil  hear  tbe  same  proportion  to  the  term  of 
oongebttien  at  the  equator,  diat  tim  difiereuce  between 
the  medium  temperatune  at  any  other  latitude  and  the 
fireezhig  point  boats  to  die  inn  of  congclaftisn  at  dut 
latitude.  Suppose  tbe  mediam  heat  at  tM  equator  to  be 
84**,  tbe  difavance  between  w4iich  and  33**  is  52* ;  and 
au^ose  the  medium  heat  of  ktitude  28®  to  be  72^^", 
the  diflerniee  between  whicb  and  32"  is  4oA^>  Then 
hjr tbe  feUowing  proportion,  53* :  1 5577=540,^ :  1 3,7a? 

Sves  OS  the  tern  of  coopdation  at  aS°.   In  this  way 
t  KirWHD  praeeeded  u  eakidiitmg  the  felloimig 
table. 

lAt. 


tional  to  the  mean  altitude  of  the  son,  or  rather  to  the  sine  of  that  altitude.  If,  therefore,  we  have  the  mean 
heat  AptU,  and  the  owe  ^4he  awn's  altitude  giv«B,4hs  mean  heat  of  Miqr-May  be-feund  by  the  feUawingyo- 
jportion : 

As  the  une  dfthe  snh's  mean  altitude  in  April  :  die  mean  heat  of  A^l  =  the  sine  of  tbesun's  mean  altitude 
in  May  :  mean  heat  of  May. 

the  same  manner  the  mean  heat  of  June,  July,  aad  Annst  aaiy  be  found)  but  for  the  temperatare  of  the 
anceeeding  nHndu  we  must  ^ke  into  coasidsntiDn  another  citcnmalaiice,  since  the  above  rule  would  make  the 
tenneratnie  i^diese  months  too  low,  as  it  does  not  take  in  the  heat  derived  from  die  earth,  which  is  neatfy  e^usl 
.  to  the  mean  annual  temperatare.   The  real  mean  heats  of  these  months  must  be  considered  ss  an  arithmetical 
Aietti  between  die  astronomical  and  ttxrestria]  fae&ts.   Thus,  for  latitude  51",  the  astronomical  heat  of  Septendier 

-44v6^  anddle«leanauaalkeat  ^^  dm  realbnt  of  Saptemhet  ot^jht  to  he  ^'^^"^^  =  46.5.  Dr 


Kirwan,  however,  after.going  through  a  tedious  ealculatioa,  foond  the  results  to  conrespond  so  little  vrith  actual 
absorvation,  that  be  drew  up  the  taUe  pudy  from  tiilculating  from  friacipks,  nd  pwt^from  an  ciamination  «f 
sevaVal  sea  journals.  3 
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Mean  heiglit 

Bfean  lici(bt 

of  the  term  or 
conf^dfttLon, 
io  feet 

of  the  term  of 
congdAtioDp 
id  feet. 

©• 

15577 

45* 

7658 

5 

15457 

50 

6260 

xo 

15067 

55 

4912 

15 

J4498 

60 

3684 

20 

13719 

65 

2516 

25 

13030 

70 

30 

1 1592 

74S 

35 

10664 

120 

40 

90x6 

This  lut  hel^  «f  x2o  feet  M.  Bouger  callea  tlw 
lover  term  of  congelatim.  He  abo  dutiDguiBlMd  an- 
other term  of  coDgelation  above  which  110  visible  va- 
pour rises,  and  this  he  called  the  appcr  term  of  congela- 
tion. This  line  is  considered  bj  Kirwan  as  much  less 
variable  during  the  summer  months  than  the  lower  line, 
and  it  has  therefore  been  adopted  by  him  to  determine 
the  rate  of  diminution  in  the  temperature  u  we 
Bioeiid  into  the  atmosphere.  He  h»  calculated  its 
be^t  for  every  depee  of  north  latitude  in  the  fUkm- 
■ng  table. 


N  Lat 


9 
10 
II 
12 
*3 
'4 
15 
16 

'7 
18 

'9 

20 

21 
22 

23 
24 
*5 


Feet. 


28000 

27784 
27644 

»7504 
27364 
27224 
27084 
2688c 
26676 
26472 
3626S 
26061 
25781 
25501 
25221 
24941 
24661 
24404 
24147 
23890 

"363 
234 


26 
27 
28 
29 

30 

31 
3i 
33 
34 

% 

39 
40 

4" 

42 

43 
44 

46 
47 


Feet 


22906 


22389  49 
21872  50 


21355 
20838 

20492 

20146 


19800  55 
19454  56 


48 


5^ 
53 
53 
54 


1 9 169 

'8577 

'7983 

'7393 
16801 
16207 
15712 

>52i7 
14722 
14227 

13730 

'3»35 
12740 


5 
5 

59 
60 

61 

62 

63 
64 

65 
66 


6f 
69 
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From  the  modes  of  estimating  the  diminution  of  tem-  Tenpm- 

penrture  now  given,  which  i^ree  extremely  well  with 

observation,  we  find  that  the  temperatore  Jiminishefl  in  .  <he 

arithmetical  ppogression,  and  hrace  we  infer  that  the 

temperature  of  die  air  at  a  distance  from  the  earth  Tempera. 

bowing  to  die  conducting  power  of  the  air,  and  not  tore  of  the 

to  the  aaonit  of  hot  air  from  the  wrlaee  «f  tk«c>bon 

the  earth 

owing  to 

It  is  however  foaod  that  in  winter  ihe  upper  strata  tbe  coa- 
of  the  air  n««ftea  warmer  than  the  lower}  and  this  ducting 
si^erior  bent,  idmoBt  ooostaatly  obeemd  in  winter,  isffw«f 
■ttrihMedby  Dr  Kirwu  la  aeairsnt  of  warn  akfirom^*^' 
the  equator,  nrfUng  towards  die  noifh  pole  dnring  oar 
winter*.  !^ 
We  have  now  given  the  general  method  ^  ^'^^K  tI^T^ 
the  medium  annualtemperatare  all  over  the  ^obe ;  but  p_ 
there  are  several  exceptions  to  our  ffcneral  inferences 
which  must  be  particularly  mentioDed. 

lltat  part  of  the  Pacific  ocean  which  lies  between  Tempera- 
north  latitude  52°  and  6o'  b  no  broader  at  its  northern  "^1^?*" 
extremity  than  42  mites,  and  at  its  sondiere  extremity 
its  iHreadth  scarcely  exceeds  1300  miles:  it  is  reason- 
able to  suppose,  therefore^  that  its  temperature  will  be 
considefably  influenced  by  tiie  surrounding  land,  whidi 
cwuists  of  ranges  of  mountains,  covered  a  great  part  v£ 
the  year  with  snow;  and  there  ate  besides  a  great  many 
high,  ahd  coase^iiently  c<M,  islands  scattered  through  it. 
For  these  reasons  Dr  Kirwan  conclndes,  diat  its  tempe- 
ratmre  is  at  least  4*  or  f  bel4)w  the  standard.  But  we 
are  not  yet  furnished  with  a  sufficient  number  of  obser- 
vations to  determine  this  widi  accuracy. 

It  Is  the  general  opinion,  that  the  southern  bemi-of  the 
sphere  beyond  Che  40°  of  latitude  is  considerably  colder  Matheiii 
than  the  correspondingpartsof  the  northern  hemisphere. '""■"V''*'* 
See  America. 

Small  seas  snrronnded  widi  land,  at  teast  in  temperate  of  1 
and  cold  climates,  are  generally  warmer  in  summer  audi 
colder  in  winter  than  the  standard  ocean,  because 
they  are  much  tnfinenced  by  the  temperature  of  the 
land.  Tbe  gulf  of  Bothnia,  for  instance,  is  for  the 
most  part  froun  in  winter ;  but  in  aonmer  it  is  some- 
times heated  to  70*,  a  degree  of  beat  never  to  he  found 
in  the  opposite  part  of  the  Atlantic  The  German  sea 
is  above  3**  colder  in  winter,  and  5"  warmer  in  summer, 
dian  the  Atlantic.  Tb^  Mediterranean  sea  is,  for  the 
greater  part  of  its  extent,  waii!>cr  both  in  summer  and 
winter  than  the  Atluitic,  which  therefore  flows  into  it. 
The  Black  sea  is  colder  than  the  Hfediterranean,  and 
flows  into  it. 

The  eastern  parts  of  North  America  are  much  colder 
than  the  o^osite  coast  of  £nn>pe,  and  foil  short  of  the 
4  X  standard 


Feet 


12245 
1 1 750 

"253 

1 01 24 

8965 

7806 

6<47 
5617 
5533 
5439 
5345 
5251 
5M8 
5068 

4989 
4910 

4831 
4752 
4684 
4616 
4548 
4480 


M.  Lat 


70 

71 
72 

73 
74 

?^ 

\i 

Z 

81 
82 

84 

85 
86 

89 

90 


Feet 


4+13 
4354 
4395 
4236 
4>77 

4119 
4067 
4015 

3963 

39" 

3861 
3815 
3769 
3723 
3677 

3«3» 
35921 
3553 
35M 
3475 
3432 


(f)  Dr  Kirwan  has  given  os  the  following  role  for  ascertaining  the  temperature  at  any  required  height,  sup* 
posing  we  know  the  temperature  of  the  snrface  of  the  earth. 
For  the  tenyeratore  ehiemd  at  the  nr&ce  ^  the  earth,  put  m  i  ibr  the  given  hei^A,  nod  <  Jer  the  hei^ 

of  the  npper  term  of  cmgelatton  at  the  given  latitode ;  then  — - — =  die  diminutioa  of  temperature  for 

100 

every  100  feet  of  elevation ;  or  it  is  the  common  diflerence  of  the  terms  of  the  piogressioD  required.  Let  thtii 
comma  dHTeiencc  dtos  femd  be  denoted  fay  c;  then  cy,  gives  as  the  whole  diminutiim  of  tempmtore 
from  the  sor&ce  of  the  earth  t«  the  given  hei^.   Let  this  diaumtira  be  denoted  bf  4  tbeii         is  ohvunsly 
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stanJai-J  ly  nWot  lo"  or  1 2^,  as  appears  from  Ame- 
ricaa  meu-orological  tables.  The  causes  of  this  re- 
markable difTcreoce  arc  many.  The  higliest  part  of 
North  America  lies  between  40**  and  ^0°  of  north  lati- 
tude, and  103°  and  110°  of  longitude  vest  from  Ixm- 
don,  for  there  the  greatest  rivers  originate.  The  verj 
height,  therefore,  makes  this  spot  colder  than  it  would 
otherwise  be.  It  is  covered  with  immense  forests,  and 
abounds  with  large  swamps  and  mwasses,  which  render 
it  incapable  of  receiviog  any  great  degree  of  heat }  so 
that  the  ri^nr  of  winter  is  much  less  tempered  by  the 
beat  of  the  earth  than  in  the  old, continent.  To  the 
east  lie  a  number  fi£  very  Istr^  lakes,  and  fartbei-  north, 
HudsoQ^s  bay  i  aboat  50  miles  on  the  south  of  which 
there  is  a  range  of  mountains  which  prevent  its  receiv- 
ing ajiy  heat  from  that  quarter.  The  bay  is  bounded 
en  the  east  by  the  mountainous  country  of  Labrador  and 
by  a  number  of  islands.  Hence  the  coldness  of  the 
Dorth>wcst  winds  and  the  lonness  of  the  temperature. 
But  as  the  cultivated  parU  of  North  America  are  now 
much  wanner  than  formerly,  there  is  reason  to  expect 
that  the  climate  will  become  still  milder  when  the  coun- 
try is  better  cleared  of  woods,  though  perhaps  it  will 
never  equal  the  temperature  of  the  old  continent. 

Islands  are  wanner  than  continents  in  the  same  de- 
gree of  latitude )  and  countries  lying  to  the  windward 
of  extensive  mountains  or  forests  arc  warmer  than  those 
lying  to  the  leeward.  Stones  or  sand  have  a  less  capa- 
city for  heat  than  earth  has,  which  is  always  somewhat 
noist }  they  heat  or  cool,  therefore,  more  rapidly  and 
to  a  greater  degree.  Hence  the  violent  heat  of  Arabia 
and  Africa,  and  the  intense  cold  of  Terra  del  Fuego. 
Ijivitig  vegetables  alter  their  temperature^  very  slowlyi 
hut  their  evaporation  is  great  j  and  if  they  be  tall  aod 
close,  as  in  forests,  they  exclude  the  sun's  rays  from 
the  earth,  and  shelter  the  winter  snow  from  the  wind 
aad  the  sun.  Woody  countries,  therefore,  are  much 
colder  than  those  which  arc  cultivated. 

We  shall  conclude  this  chapter  with  a  series  of  me- 
teorological axioms  respecting  the  temperature  of  the 
ail,  hVftL  Cotte. 

I.  The  extreme  degrees  of  beat  are  almost  every 
where  the  same  j  this,  however,  U  not  the  case  in  re- 
gard to  the  extreme  degrees  of  cold. 

a.  The'  thermometer  rises  to  its  extreme  height 
ofiencr  in  the  temperate  zones  than  in  the  torrid  zone. 

3.  It  changes  very  little  between  the  tropics;  its 
variations,  like  those  of  the  barometer,  are  greater 
the  more  one  proceeds  from  the  equator  towards  the 

4.  It  rises  higher  in  the  plains  than  on  mountains. 

5.  It  does  not  fall  so  much  in  the  neighbourhood  of 
the  sea  as  in  inland  parts. 

6.  The  wind  ha»  no  mflnenee  on  its  motions. 


7.  Moisture  has  a  peculiar  toAueaee  on  it,  if  follow-  Evapon. 
ed  by  a  wind  which  disperses  it.  tion  ^ 


8. '  The  greatest  beat,  and  the  greatest  cold,  Uke . 
place  about  six  weeks  after  the  northern  or  southcra 

solstice. 

9.  The  thermometer  clianges  more  in  summer  than 
in  winter. 

10.  The  coldest  period  of  the  day  is  before  sun- 
rise. 

1 1.  The  greatest  heat  in  the  sun  and  the  shade  sel- 
dom takes  place  on  the  same  day. 

1 2.  The  beat  decreases  with  far  more  rapiditr  from 
September  and  October,  than  it  increased  nam  July  to 
September. 

13.  It  is  not  true,  that  a  veiy  cold  winter  is  the 
pragnoBtic  of  a  very  hot  summer. 

Chap.  III.  Of  the  Changes  which  take  place  in  the 
Air  vith  rejpect  to  Evaporation  and  Rain. 

15 

There  srems  no  reawn  to  doobt  that  water  exists  Q"^**" 
in  the  atmosphere  in  an  intermediate  state  between  tbat^^*""^ 
of  a  fluid  and  that  ol'  absolute  steam.  Tliis  is  the  state 
of  vapour,  of  (he  qualities  of  which  it  is  proper  that  we 
should  here  take  a  general  view. 

We  are  indebted  to  the  experiments  of  Saussure  and 
de  Luc  lor  much  of  our  knowledge  of  the  qualities  of 
vapour.  It  is  an  nlastic  .invisible  fluid -like  coiAmoB 
ur,  but  lighter}  being  to  common  air,  according  to 
Saussure,  as  10  to  14,  or,  according  to  IGrwan,  as  10  to 
12;  it  cannot  pass  beyond  a  certain  maximum  of  den- 
sity, otherwise  the  particles  of  water  which  compose  it 
unite  together,  and  form  small,  liollow,  visible  vesicles, 
called  vesicular  vapwr  ;  which  is  -of  the  same  specific 
gravity  with  atmospherical  air.  It  is  of  this  vapour 
that  clouds  and  fogs  are  composed.  This  laaximum 
increases  with  the  temperature  *,  and  at  the  heat  of  faoiU 
tng  water  is  so  great,  that  steam  can  resist  the  whole 
pressure  of  the  air,  and  exist  in  the  atmosphere  in  any 
quantity. 

After  what  ha^  been  stated  under  Chemistry  with 
respect  tu  the  nature  and  properties  of  vapour,  we  have 
nothing  here  to  add  on  that  subject,  except  to  give  the 
reiiult  of  observations  that  have  beoi  made  on  the  state 
of  vapour  in  the  atmosphere. 

It  is  found  that  the  evaporation  of  water  into  the  airEnfim- 
is  confined  entirely  to  the  surface,  and  hence  it  is  always^"^ 
proportional  to  the  surface  exposed  to  the  action  of  the  ^^^^^ 
air.    Accordingly,  obser\'ation  shows  that  in  maritknc 
countries,  and  in  marshy  situations  in  the  neighbour- 
hood of  lakes,  rivers,  &c.  the  evaporation  is  much 
greater  tlian  in  inland  countries  and  dry  situations.  17 

It  is  found  that  evapwatiou  is  greatest  in  hot  weatherj  Pninrtiga. 
whence  it  must  depend,  in  some  degree,  on  the  tempera- 

t»»S?34s 


the  tempemtore  r^uired.  An  example  mil  make  this  mle  snffictently  i^ions.  In  latitude  56^  the  beat  below 
Ibeing  54°  \  required  the  temperature  of  the  ab  at  the  heijj^t  of  803  feet  ? 

Here  111=54,  *=5533»  ^^—^=^^^=0404=^,  and  c  x  ^=0.404  x  8.03  =       =  rf,  and  ns  —  rf= 


100 


-— 1 


54—3.24=50.75.   Hence  we  sec  that  the  tempcratore  of  the  air  at  the  hei{^  of  803  feet  above  tho  surfuft 
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tpora-  tore  «F  the  air.   This  vu  ascertained  hj  Mr  Dalton 
1  ud  tma  mctual  experiments,  the  result  of  which  was,  that 
.  the  quantity  evaporated  per  minute  from  a  given  sur&ce 
of  water  at  a  given  temperature,  is  to  the  quaoUty 
evaporated  from  the  surface  at  212°,  as  the  force  of 
vapour  at  the  given  temperature  is  to  the  force  of  va- 
pour at  212°'    By  means  of  the  table  expressing  the 
force  of  vapour  at  various  temperatures  given  under 
Chemistry,  p.  468,  we  may  discover  by  the  above 
rule  the  quantity  of  water  at  a  given  temperature  lost 
by  evaporation. 
'  There  are  several  circumstances  that  affect  the  qusn- 
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tity  of  vapour  rising  from  water,  even  at  the  same  tern*  Svapon- 
perature.  Thus,  we  find  that  evaporation  is  least  in  iMsn  uad 
calm  weather,  increases  when  there  is  wind,  and  is 
greater  in  proportion  as  the  wind  is  stronger,  ^is 
evidently  arises  from  the  agitation  of  the  water,. by 
which  a  new  surface  is  perpetually  exposed  to  the  action 
of  the  air. 

We  shall  here  insert  a  table  b^  Mr  Dalton,  express- 
ing the  quantity  of  vapour  raised  in  various  atmo^heric 
temperatures,  mun  a  circular  surface  six  inches  m  dia- 
meter. 


Tempe- 
rature. 

Force  of 
vapour  in 
inches. 

Evaporating  force  in  grains. 

Tempe- 
rature. 

Force  of 
vapour  in 

r 

inches. 

Evaporating  force  In  grain. 

212** 

120 

189 

212" 

J 

120 

154 

189 

20" 

.120 

■52 

.67 

.82 

J  J 

•die 

••t  J 

1.66 

2.13 

2.6 1 

J4 

-54 

.69 

.85 

Til 

1.71 

2.20 

2.69 

22 

.1  7Q 

•56 

•7' 

.88 

CC 

J  J 

1.77 

2.28 

2.76 

23 

.144 

•58 

•73 

.91 

;6 

.4c8 

1.83 

2-35 

2.88 

.1  CO 

.60 

•77 

•94 

1.90 

2-43 

2.98 

2C 

.ic6 

.62 

•79 

•97 

;8 

.400 

1.96 

2.52 

3.08 

26 

.162 

•«5 

.82 

1.02 

Co 

.CO? 
•J"/ 

2.0  a 

2.61 

27 

.168 

.67 

.86 

I.OC 

.C24 

2.10 

2.70 

330 

28 

.174 

.70 

'  .90 

1. 10 

61 

•  C42 

2.17 

2-79 

3-4I 

20 

*  .180 

.72 

•93 

I.I  a 

62 

•  c6o 

3.24 

2.88 

3-52 

3° 

t86 

•74 

•95 

1. 17 

.C78 
•J  /  " 

2.31 

2.97 

i63 

9 1 

.103 

•11 

■99 

1. 21 

2-39 

3-07 

3.76 

.200 

.8d 

1.03 

1.26 

6c 

.616 

2.46 

3.16 

3^87 

33 

.83 

1.07 

1.30 

66 

2-54 

3-27 

3-99 

?4 

.214 

.86 

I. II 

I-3J 

67 

•655 

2.62 

3^37 

4.12 

^{ 

.221 

.89 

1. 14 

J-39 

68 

.676 

2.70 

3-47 

4.24 

36 

.229 

.92 

1.18 

'■45 

69 

.698 

2.79 

3-59 

4-38 

•237 

•95 

1.22 

1.49 

70 

.721 

2.88 

38 

•245 

.98 

1.26 

'•54 

71 

■745 

2.98 

% 

4.68 

39 

.254 

1.02 

»-3i 

1.60 

72 

.770 

3.08 

3-96 

4.84 

40 

.263 

1.05 

1-35 

1.65 

73 

.796 

3.18 

4.09 

5.00 

41 

■273 

J. 09 

1.40 

74 

.823 

3^29 

4-23 

5-17 

42 

.283 

1-13 

1.45 

.851 

340 

4-37 

5^34 

43 

•294 

1.18 

% 

.880 

4-52 

5-53 

44 

.305 

1.22 

'•^^ 

1.92 

11 

.910 

3-65 

4.68 

5.72 

.3»6 

1.26 

1.62 

1.99 

78 

.940 

3-7<S 

483 

S.91 

46 

■327 

1-31 

1.68 

2.c6 

P 

.971 

3-88 

4-99 

6.10 

47 

•339 

1.36 

2.13 

80 

1. 00 

4.00 

5-14 

6.29 

48 

•35 « 

1.40 

1.80 

2.20 

81 

1.04 

4.16 

5-35 

6.54 

49 

•363 

1.4s 

1.86 

2.28 

82 

1.07 

4.28 

5-50 

^•73 

50 

•375 

1.50 

1.92 

2.36 

23 

1. 10 

4.40 

J-66 

0.91 

j> 

.388 

1.99 

2.44 

84 

1.14 

4-56 

5.86 

.401 

1.60 

2.00 

2.JI 

85 

1.17 

4.68 

6.07 

746 

The  first  column  of  the  above  table  excesses  Uie 
temperature ;  the  second,  the  corresponding  force  of 
vapour  -f  the  other  three  columns  give  the  number  of 
grains  of  water  that  would  be  evaporated  from  a-  sur- 
face of  ux  inches  in  diameter  in  ue  respective  tempe- 
ratures, on  tbo  sn^osition  of  there  beliw  previously  no 
aqueous  vaponr  u  the  atmosphere.  TbeSe  columns 
present  the  extremes  and  the  mean  of  evaporatioB  likely 
to  be  noticed,  or  nearly  sach  •,  for  the  fint  is  calculated 
iipoa  the  Bopposition  of  35  grains  loss  per  minute  from 
the  vessel  ef  three  inches  and  a  quarter  in  diameter  \ 
the  aecood  45,  and  the  third  55  grains  per  miaute. 


As  yet  we  have  stated  mily  the  de^free  of  evapora- 
ti<Hi  that  wonid  take  place  under  various  circnnutan- 
ces,  provided  that  the  atmosphere  were,  at  the  time, 
entirely  free  from  moisture  }  but  as  this  can  scarcdy . 
happen,  it  becomes  necessary  to  ascertain  the  rate  of 
ev^wrtitiott  when  qualified  by  the  vapour  already  exist- 
ing in  the  atmosphere.'  This  is  readily  done  by  first 
finding  the  force  of  the  vapour  already  fn  the  atmo- 
sphere, as  above  directed,  and  subtracting  it  from  the  , 
force  of  vapour  at  the  given  temperature.  The  re- 
mainder is  die  actual  force  of  evaporation,  from  which, 
by  the  last  taUe,  we  find  the  reqniied  nte'of  evapora- 
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rapon.  tton.  Suppose,  for  Inalaoce,  it  be  rcqaired  to  know  tbe 
un  aad  nte  of  evapontum  at  the  teropentore  of  59^.  From  the 


last  table  we  see  that  the  force  of  vapour  at  59"  is 
about  0.5  or  ^  its  force  at  fti2°.  Now,  suppose  that 
by  trials  we  bul  the  force  of  the  Tsponr  nfaicfa  already 
exists  in  the  atmospbeic  to  be  0.25  or  ttv=t  of  ts- 

Subtracting  the  latter  from  the  former,  we  have  for  a 
remainder  o.25sthe  farce  of  evaporatioo  required, 
wKich  is  therefore  just  die  half  of  what  it  would  be  if 
the  atmosphere  were  entirely  &ee  firom  vapour. 

The  force  of  vapour  existing  in  the  atmosphere  is 
Karcely  ever  equal  to  the  force  of  vapour  of  the  tempe- 
rature of  the  atmosphere.  Hence  evaporation  may, 
iridi  »  few  exceptions,  be  considered  as  going  on  with- 
out intennission.  Attempts  have  been  made  to  ascer- 
tain the  quantity  of  eniporation  that  takes  ^ace  in  the 
coarse  of  a  year  ;  but  the  investigatim  of  this  problem 
is  so  dIflScult,  that  these  attempts  have  succeeded  onhr 
in  obtaininfT  approximations  towards  the  truth.  Mr 
Dobwn  of  Liverpool,  from  a  course  of  experiments  made 
in  1772,  1773,  1774,  and  1775,  ooncludes  that  the 
mean  annual  evaporation  from  the  lur^ce  of  water, 
amounted  to  36.78  inches.  The  ^xiportions  for  each 
month- are  as  follows. 


METEOROLOGY.  Chsip.  HI. 

From  an  experaneut  made  ixj  IM1  WotMa  ^mmg  r  |r 
snmmer,  when  tbe  earth  had  been  puthtAbymttrntkH  tioaua 
drought,  it  appeaned  that  i6o«  mUhui  at  wt0n  nam .  . 
evaporaUd  froma  aiqgld  aen  k  ilhoan*.  Dc'Wat-  ,J 
aaa*8  enerimeat,  howvvor,  «m  rf*  natn*  AabdUhaatEiifKii. 
admit  of  great  pKMSMUk  tioa  fioai 


January 

February 

March 

April 

May 

June 


lackci. 

1.50 

2.64 

4-34 
4.41 


Joly 

August 

September 

October 

November 

December 


Inches. 

5" 
5.0X 

3.18 
2.51 
i.ji 

M9 


The  experiments  of  Mr  Balton  shew  that  the  erapo- 
jatiwi  firom  the  surface  of  water  in  a  very  dry  and  hot 
mmmer  day,wasiratliermon  than  two  tenths  of  an  inch. 

Several  experiments  ban  been  made  on  the  quantity 
of  evaporation  from  hmdj  especially  by  Mt  WilUuns  in 
America,  and  I>  Watson,  Mr  I>altan  and  Mr  Hoyle 
in  Britain. 

Mr  Willtam8*s  expoimeats  appear  to  shew  that  the 
evaporation  from  the  surface  of  soch  land  as  is  covered 
with  trees  and  other  vegetables  is  about  one-third 
greater  than  the  evapermtion  from  the  surface  o£  wa- 
ter, thoof^  much  refiance  is  not  laid-on  these  eaperi- 
ments.   


The  expevimenU  madebyMrfialba  ami  Mr  ^Hvyfe^^. 
in  the  years  1796,  1797,  and  arc  Ihs  asost. exact  ^j^^^T' 

thai  have  bean  made  on  tbie  snbjcct,  and  we  shall  tiieM-f^M^i^  ^ 
fore  consider  them  more  at  IwRBb   Tbey  woe  aandriii.  54. 
with  the  following  apparatus.    Haviug  praoured  a  cy-  19 
Itodrlcat  vessel  made  of  tin  pkte,  three  feet  dee|sand^^ 
ten  inches  in  diameter,  they  inserted  into  it  two  pipes  jy^hoc  aai 
directed'  downwards,  so  that  water  might  pass-  tbrou^  Ibyk. 
them  into  two  bottles.    One  pipe  was  &xod  near  (be 
bottom  of  the  vessel,  and  the  other  about  an  inch  from 
the  top.  The  vessel  was  filled  up  for  a  flew  inches  with 
gravel  and  sand,  andi  all  the  rest  with  good  fresh  toil.  - 
It  was  then  put  into  a  bole  m  the  ground,  and  the 
space  around  filled  up  with  earth  except  on  one  side,  for 
the  convenience  of  putting  bottles  to  the  two  pipes ; 
then  some  water  was  poured  on  the  earth  te  sadden  it, 
and  all  that  would,  drain-  off  was  suflered  to  esci^ie. 
Hence  the  earth  may  be  considered  as  saturated  with 
moisture.  The  soil  was  kept  for  some  weeks  above  the 
level  of  the  upper  pipe,  but  after  that  it  was  constantly 
allowed  to  be  a  little  below  it,  thus  preventing  any  wa- 
ter from  running  off  through  that  pipe.    TIib  top  of 
the  soil  for  the  first  year  was  bare ;  but  for  the  two  last 
years  it  was  covered  with  grass  like  other  tiii£  Tkt 
apparatus  being  thus  prepared,  a  correct  register  was 
kept  of  the  quantity  of  rain  water  which  ran  off  from 
the  surSiceT  of  the  eitith  by  the  upper  pipe,  as  long  as 
that  was  behnr  the  earthy  and  also  «  the  quantity  of  . 
water  nbkh  passed  throogh  the  tiiree  fieet  of  earth,  and 
ran  off  by  the  lower  pipe  j  and  a  rain  gaoge  of  an  equal 
diameter  with  the  cylinder  was  kept  near  it,  tor  t^ 
purpose  of  measuring  the  quantity  of  rain  whicdi  fell  in 
any  corrrnionding  time.     Then,  by  subtracting  tbe 
quantity  ot  water  which  passed  throii^  tbe  pipes  firom 
that  in  the  rain  gaoge,  the  remainder  was  considered  as 
equal  to  the  quantity  evaporated,  from  the  sur&ca  of  the 
earth  in  the  cylinder.   The  mean  annual  result*^  these 
experiments  is  shewn  in  the  following  table. 


Water  through  tbe  two  pipes. 


January 

February 
Marsh 
April 
May 
June 
Tuly 
August 
September 
October 
November 
December- 
Rain 
Evap.^ 


Inch. 
1.897— 
1.779- 
•43"— 

2.027 — 
.171— 

.IJ3— 


.aoo 


6.877— 
30.629T— 


.680— 
.918— 
.070— 
.29s— 

a-443+ 
.726 

k 

1.044 

_  3-°77 
10.934— 
38^791— 
27.857— 


1798. 
Inch. 

"-774+ 
1.122 

•335 
.180 
.010 


•JO* 


1.878 


7-379 


83.862 


Itfean. 


Inch. 
M50+ 

.279 
•232 

»-493+ 
.299 

.168 

•3*J 
.227 

.879 

i.7>8+ 


840a 


Mean 
Rain. 


Inch. 

2.1 


J. no  I 

.$»02 

1.717 
4.*  77 
24»3 
4.IJ4 
3*554 

3>a79 
2.899 

a-934 
3.202 


53-560 


Idean 
£vap. 


Inch. 
1.008 

.J28 

.623 

1.485 
2.684 
2.184 
4.005 

a.954 

2.672 

"55 
1.484 


Digitized  by 


God^le 


Chap.  m.  METEOROLOGY. 

Kvtysm-     ^  anean  fvom  them  orperiinentft,        mt  Mm- 
tiaa  tmA  cbottr  a»  mna  mdimI  wj^onttoA  of  wBler  is  »bov« 
25  incheo}  awl  if  im  mU  to  this  witli  Mr  DataM  5 
'  '    inches  fur  the  dew  which  foils,  the  wholo  quoatky  t^m- 


nor  tfao  dinuouUoD  of  the  heat ;  uor  tile  £«^ort^ 
miaturo  of  airs  of  difliBKiit  tcmpentvres^  as  Dr  HbV-  ^ 


H«u  aa.  ponted  in  a  ^eae  wiU  be  \o  iachos.  On  the  iriiol«, 
BOd  cTft-  we  may  perkapo  estimate  the  mean  anmutl  evayoMtioa 

P*)!**)*^    60m  the  wholo  surface  of  the  globe  at  35  inches  frrnn 
ll^y*^    every  square  inch  of  surfaco,  making  tbe  whole  water 
^^'^       amnally  evaporated  over  tbe  iAq»  glebe  eyiol  to 
94^  ;o  cubic  miles. 

Weie  this  pndigioos  muss  of  water  all  to  subsist  in 
tbe  atmosphere  at  once,  it  would  increaiw  its  nmss  by 
about  -rrt  "use  tbe  barometer  nearW  3  inches. 
But  this  never  happens;  no  day  passes  without  rain  in 
some  part  of  tbe  earth  }  so  tint  part  of  the  evaporated 
water  is  coutinually  precipitated  again.  Indeed  it  would 
be  impossible  for  the  whole  of  tbe  evaporated  water  to 
snbsisi  in  tbe  almosphew  at  eneO)  at  least  in  Ibe  stale 
of  vapeoK 

Tbe  higher  R^ons  of  dw  atmespbcfe  contain  less 
vapour  than  the  strata  BMr  tbe  surface  oF  tbe  earth. 
This  was  observed  botb  by  M.  do  Saassme  and  M.  de 

Luc. 

3*  At  some  height  above  the  tops  of  monntaius  tbe  at- 
mospliere  is  probably  still  drier,  for  it  was  observed  by 
Sftuestm,  that  on  tbe  top»  of  mountains  tbe  moisture  of 
the  air  W2S  rather  less  during  tlie  ni^t  than  tbe  day. 
Aud  there  can  be  little  doubt  that  evi^y  stratum  of  air 
descends  a  little  lower  during  tbe  ni^t  than  it  was 
during  the  day,  owing  to  tbe  cooling  and  condensing  of 
the  stratum  nearest  the  earth.  Vapours,  however,  must 
ascend'  very  high,  for  we  see  clouds  finniag  far  above 
tht  tops  of  tbe  highest  mountains. 

Rain  never  begms  to  &1I  while  the  air  is  transparent  i 
the  invisible  vapours  first  pass  their  roaxinum,  and  are 
changed  into  vesicular,  vapours ;  clouds  are  formed, 
and  these  clouds  gradually  dissolve  in  rain.  Clouds, 
however,  are  not  formed  in  all  parts  of-  tbe  borizea  at 
once }  tbe  foimation  begins  in  one  particular  spot, 
while  the  rest  of  the  air  nnsuus  clear  as  before  ;  this 
cloud  rapidly  increases  till  it  ovenpieads  tbe  whole 
3)      horizon,  and  then  the  rain  begins, 
Cloodi  al-      It  is  remarkable,  that  thou^  tbe  greatest  quantity 
^taM™*  °^  vapour  exists  in  the  lower  strata  of  the  atmosphere, 
clouds  never  begin  to  form  there,  but  always  at  some  con- 
sideraUe  height.  It  is  rema^aUe,  too,  that  tbe  part  of 
the  atmesphne  at  iriii^  they  form  has  not  arrived  at 
the  pobt  of  extreme  nsMStiwe,  nor  near  that  point,  even 
a  moment  be&re  their  formation.  Hiey  are  not  formed 
then  because  a  greater  quantity  of  vaponr  had  got  into 
the  atmosphere  than  could  remain  there  without  passing 
its  maximum.    It  is  still  more  remarkable,  that  when 
clouds  are  formed,  the  temperature  of  the  spot  in  which 
they  are  formed  is  not  always  lowered,  though  tbis 
may  sometimeii  be  tbe  case.   On  the  cwitrary,  tbe  beat 
of  the  clouds  themselves  is  sometimes  greater  than  that 
fa  Abte^  of  tbe  surroraiding  air*.  Nor  is  tbe  formation  of  clouds 
tnL  vol  iL°*''*S  ^       capacity  <^  the  air  for  combining  with 
moisture  being  lesseneid  by  cold ;  so  far  from  that,  we 
often  see  clouds  which  had  remained  in  tbe  atmosphere 
34      during  the  heat  of  the  day,  disappear  in  tbe  night,  afkcr 
Tbetema-       jj^^^  ^  ^„  diminished. 

^^^m^     Tbe  fennation  of  clouds  and  nan  oaaaot  be  aeeoanb* 

rain  as  ^  ed  fov  by  a  single  jffinciple  mth  which  we  are  acqnaiat- 

umtMslMU'  ed*  It  is  neiuer  owi^K  to  the  fatantion  «C  the  at-, 
ed. 


toA  suppesss :  for  deads  are  often  formed  HitlraatF  Mr. 
wwd'at  an  eitlier  above  or  below  them  *,  and'  even  if^^ 


SCO. 


thitmiatnre  constantly  to<^  pi  ace,  the  precipitMion, 
instead  of  accounting  for  rain,  would  be  almosV  imper- 
ceptible. 

It  is  a  very  remavkable  &ct,  that  evaporation  oflcik- 
goes  on  for  a  month  tt^tltcr  in  hot  weather  wiAont 
any  rain.  This  swnetimes  happens  in  thin  country;  it 
happens  every  year  in  the  torrid  zone.  Tlius  at  Cal- 
cutta, daring  January  1785,  it  never  rained  at  aU^ 
the  mean  of  tbe  thermometer  for  the  whole  month  waa 
66^** ;  Hicre  was  no  hijg^  wind,  and  indeed  during 
gmt  part  of  the  month  little  wind  at  all. 

Tbe  quantity  of  watt;r  evaporated  during  sndi  a 
drought  must  be  very  great ;  yet  tbe  moisture  of  tbo 
air,  instead  of  being  increased,  is  constantly  dtminish- 
ing,  and  at  lut  disappears  almost  entirely.  Fnr  the 
dew,  wliich  is  at  first  copious,  dimiiushes  every  nigbt ; 
and  if  Ht  Watson's  experiment  formerly  mentioned 
be  attended  to,  it  will  not  be  objected  that  the  quan- 
tity of  evapomtion  is  also  very  much  diminished.  Of 
tbe  very  dry  state  to  which  tbe  atmosphere  is  reduced' 
during  long  droughts,  the  violent  thunder-storms  witb 
which  they  often  conclude  is  a  very  decisis  proof. 
Now  what  becomes  of  all  this  moisture  ?  It  is  not  ac- 
cumultied  in  tbe  atmosfdiei'e  above  the  coontry  from 
whidi  it  was  evapoAted,  otberwise  the  irimlfc  atnKH 
sphere  would  in  a  mufrh  less-  period  than  a  month  be 
perfectly  saturated  with  moistnrte.  If  it  be  carried  up 
daily  through  the  different  strata  of  the  atmosphere^ 
and  wafted  to  other  regione  by  snperior  cnrtents  of  air, 
how  ie  it  possible  to  aeconnt  for  the  diSennt  electrical 
state  ai  the  clouds  situated  between  difiernit  stxtita, 
which  often  produces  the  most  vielent  tbmider^tontts  ? 
They  could  not  have  remained  in  tbe  lower  strata  of 
tbe  atmosidtere,  and  been  daily  carried  off"  by  winds  to 
othw  countries  -y  for  there  are  often  no  winds  at  alt 
during  several  days  to  perform  tbis  office  ;  nor  in  that 
case  would  the  dews  diminish,  nor  could  their  preseacfc 
fail  to  be  indicated  by  tbe  hygrometer. 

It  is  impossible  for  us  to  aeconnt  for  diis  remaricaUe 
fact  npen  any  principle  with  which  we  are  acquainted. 
The  water  can  neither  remain  in  the  atmosphere,  nor 
pass  throi^  it  in  tbe  state  of  vapour.  It  mnst  diere- 
fore  assume  some  other  fwm ;  but  what  that  form  is,  or 
bow  it  assumes  it,  vre  know  not.  There  are,  therefore^ 
two  steps  of  the  process  which  takes  place  between  eva- 
poration and  ram,  with  which  we  are  eirtirely  unac- 
quainted i  first,  the  state  of  tbe  vapour  after  it  enters 
into  the  atmoAfdiere,  and  second,  the  cause  by  whidi  it 
is  made  to  lay  aside  tbe  new  form  which  it  assumed,  re- 
turn to  its  state  of  vapour,  and  descend  in  form  of  rain. 
Several  theories  have  been  contrived  to  account  for 
tbis  phenomenon,  but  they  are  all  untenable  on  tbe  pr^ 
sent  known  laws  of  chemical  action. 

The  mean  annual  quantity  of  rain  is  greatest  at  the 
equator,  and  decreases  gradualhr  as  we  approach  the  polesu 
Thus  at  Granada,  Antilles,  1 2^N.  Lat.  it  is  1 26  iot^cs. 
Cape  Francois,  St  Domingo         19*  46'  I30 
Caicnkta  -  -  22  23 

Rome  -  -  -  41  54  39 
England  -  -  33     «  3* 
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Chap.  III. 


Enqkofft-     Od  the  contrary,  the  number  of  rainy  dnys  is  souiU- 
tien  and  est  at  the  equator,  and  iiicrctues  in  proportion  to  the 
.  .  distance  from  it.    From  N.  Lat.  12°  to  43°  the  mean 

'  '     number  of  rainy  days  is  78  j  from  43*  to  46*  the  mean 
number  is  103  i  from  46"*  to  jO°  it  is  134 ;  &om  51° 
35      tq         l6l  days. 
RauiTdRTs    x||q  ngmber  of  rainy  days  is  oftdi  greater  in  winter 
^^^^l^than  in  summer;  hut  tfae  quantity  of  rain  is  greater  in 
frijitft.      summer  than  in.  winter.    At  Fetershurgh,  the  nuqiber 
of  rainy  or  niowy  days  during  winter  is  84,  and  the 
quantity  which  lalls  is  only  about  5  inches ;  during 
'  summer  the  number  of  rainy  days  is  nearly  the  same, 
but  the  quantity  which  falls  is  about  11  inches. 

.  More  rain  falls  in  mountainous  countries  than  in 
plains.  Among  the  Andes  it  is  said  to  rain  almost 
perpetually,  while  in  Egyptit  scarcely  ever  rains  at  all. 
If  a  rain-gauge  be  placed  on  the  ground,  and  another 
at  some  heieht  perpendicularly  above  it,  more  rain  will 
be  collected  into  the  Jower  than  into  the  higher ;  a 
proof  that  the  quantity  of  rain  increases  as  it  descends, 
owing  peiliaps  to  the  drops  attracting  vapour  during 
their  pasaage  through  the  lower  strata  of  tlie  atmosphere 
lAere  the  greatest  quantity  resides,  lliis,  however, 
is  not  always  the  case,  as  Ms  Coi^and  of  Domfiriea 
discovered  in  the  course  of  iiis  expniments.  He  ob- 
served a.l50,  that  when  the  quantity  of  ratn  collected  in 
the  lower  gauge  was  greatest,  the  rain  commonly  con- 
tinued for  some  time  ;  and  that  the  greatest  quantity 
'Was  collected  in  the  higher  gange  only  either  at  the  end 
of  great  rains,  or  during  rains  which  did  not  last  long. 
These  observations  arc  important,  and  may,  if  followed 
out,  give  us  new  knowledge  of  the  causes  of  rain. 
They  seem  to  shew,  that  during  rain  the  atmosphere 
is  somehow  or  other  brought  into  a  state  which  induces 
it  to  part  with  its  moisture ;  and  that  the  rain  continues 
M  long  as  this  state  continues.  Were  a  sufficient 
number  of  observations  made  on  this  subject  in  difler- 
ent  places,  and  were  the  atmospben  carefully  ana- 
Ijrsed  during  dry  weather,  during  nun,  and  immediate- 
ly after  rain,  we  might  soon  perhaps  discover  the  true 
theorjr  of  rain. 

Rain  falls  in  all  seasons  of  the  year,  at  all  times  of 
i°  *^  the  day,  and  during  the  night  as  well  as  the  day ; 
tlie^bL  *''°"K*'»  according  to  M.  Toaldo,  a  greater  quantity 
^      falls  during  the  day  than  the  night.  Ihe  cause  of  rain, 
then,  whatever  it  may  be,  muut  be  something  which 
operates  at  all  times  and  seasons.  Rain  falls  also  du- 
ring the  continuance  of  every  wind,  but  oftenest  when 
the  wind  blows  from  the  south.    Falls  of  rain  of^n 
happen  likewise  during  perfect  calms. 

  It  appears  from  a  paper  published  by  M.  Cotte  in 

niul  qua  a-  the  Jourmd  de  Phyrique  for  October  1791,  containing 
tity  of  rain  the  mean  quantity  of  ratn  fidling  at  147  places,  sitna- 
htXYit^  N.  Lat.  11°  and  eS*.  d 


3* 
Horerua 


37 
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deduced  from  tables 
at  these  places,  that  the  mean  annual  quantity  of 
rain  falling  in  all  these  places  ia  34.7  inches.  Let  us 
suppose  then  (which  cannot  be  very  far  &om  the  truth), 
that  the  mean  annual  quantity  of  .rain  for  the  whole  is 
34  inches.  The  superficies  of  the  globe  consists  of 
J  70,981,01 2  square  miles,  or  686,401,498,47 1,475,200 
square  inches.  The  quantity  of  rain,  therefore,  falling 
annually  will  amount  to  23,337,650,812,030,156,800 
cubic  inches,  or  somewhat  more  than  9i,75i  cubic  miles 
of  water.  This  is  16,191  cnbic  miles  of  water  less 
'than  the  ^nantity  of  water  evaporated.   It  6eems.pr»< 


Rain. 


bable  therefore,  if  the  imperfection  of  ottr  data  warrant  fTapon. 
Juiy  conclusion,  that  some  of  the  vapour  is  actually  de-  turn  ud. 
composed  in  the  atmosphere,  and  converted  into  oxygen 
and  hydrogen  gas. 

The  dry  land  amounts  to  52,745,253.  square  miles: 
tite  quantity  of  nin  falling  on  it  annually  therefore 
will  amount  to  30,960  cubic  miles.  The  qumtity  of. 
water  mnning  annually  into  the  sea  is  13,140  cubic 
miles  }  a  quantity  of  water  equal  to  which  nnst  be  si^ 
plied  by  evaporation  from  Uie  sea,  otherwise'  the  \tmk 
would  soon  be  completely  drained  of  its  moisture. 

'Hie  quantity  of  rain  &lUng  annually  in  Great  Bri- 
tain may  be  seen  from  the  following  table : 


Years  of 
observation. 


8 

4J 
5 
8 

x8 

7 
5 
14 

JO 

5 

5 
20 

8 


Places. 


Dover 

Ware,  Hertfordshire 
LondAn 
Kimbolton 
Lyndon 

Chatsworth,  Derbysfain 

ManclKSter 

Liverpool 

Lancaster 

Kendal 

Dumfries 

Branxholm,  44  miles  S.  W.  of 

Berwick 
Langholm 
Dalkeith 
Glasgow 
HawkhUl 

Mean 


Rain  ID 

Indies. 


37-52 
23.6 

>7-J 
a3'9 

32.21 
27.865 

43-1 

34-4' 

40-3 

61.223 

36.127 

31.26 

36-73 
25.124 

31- 
28.966 


32.532 


Mr  Dalton  has  estimated  the  quantity  of  rain  that 
falls  in  England  at  21  inches  j  but  as  no  account  is  ta- 
ken of  what  falls  in  Wales  and  Scotland,  this  estimate 
probably  falls  much  short  of  the  ntX  annual  quantity. 
In  this  country  it  generally  rains  less  in  March  than  in 
November,  in  the  proportion  at  a  medium  of  7  to  12. 
It  generally  rains  less  in  April  than  October,  in  the 
proportion  of  i  to  2  neariy  at  a  medium.  It  generally 
rains  less  in  May  than  September ;  the  chances  that 
it  docs  so  are  at  least  as  4  to  3  :  but  when  it  runsplen- 
tifiilly  in  May,  it  generally  raihs  but  little  in  Septem- 
ber }  and  when  it  rains  one  inch  or  less  in  May,  it 
rains  plentifully  in  September. 

The  degree  of  moisture  that  is  present  in  the  atmo- 
sphere at  any  given  time,  is  measured  by  the  hygrome- 
ter. Under  the  article  Htgrometrr  we  have  amply 
described  several  of  the  most  important  instruments 
of  that  kind  j  but  there  is  one  hygrometer,  viz.  that 
of  Mr  Leslie,  which  remains  to  be  described  in  diis 
place.  Figures  of  the  instrument  are  given  in  PUUe 
CCLXXVl.  tig.  13, 14. 

The  principal  part  of  the  instnunent  is  composed  ofLe&lf^ 
two  glass  tubes  terminated  by  hollow  balls,  one  tnmft-gnwttr. 
parent  and  the  otheropaque.  ITic  tubes  are  selected,  as 
regular  as  possible,  from  4  to  8  inches  long,  and  about 
1^  of  an  inch  thick,  or  ms  slender  as  tbrnr  employed 

for 


Digitized  by 


Google 


IIP. 


METEOROLOGY. 


(•TTniKinu  for  tlicrmomctcrs,  but  with  a  much  wider  bore.  This, 
tion  HnJ  in  one  tubi-,  must  be  from  to  tbc  -gV  of  ao  inch  in 
.  diaqjeter,  and  an  exact  calilire,  at  least  not  differing 
'  by.jTj  between  both  iu  extremities.  To  the  end  of  it 
a  small  piece  of  black  enamel  is  attached,  and  blown 
into  aD  opu]uc  ball,  from  4  to  tV  of  inch  diameter. 
,  The  corresponding  tube  may  have  \t»  bore  of  the  same, 
or  rather  a  greater  width,  but  its  unifbrmity  is  not  at 
all  essential.  Near  the  extremity  it  is  swelled  ont  into 
a  thin  cylinder,  almost  tV  of  an  inch  wide,  and  from 
*iV  ^°  1^ '("^S  >  inner  cavity  only  being  enlarged, 
without  altering  the  exterior  regularity  of  the  tube. 
Th'e  short  bit  of  glast  where  this  cylinder  terminates, 
is  now  blown  into  a  thin  pellucid  ball,  as  nearly  of 
the  size  of  the  former  as  the  eye  can  judge.  The  ex- 
act equality  of  the  balls  would  be  unattainable,  and 
'  fortunately  the  theory  of  the  instrument  does  not  re- 
quire it.  When  a  dark  and  a  bright  object  are  rlewed 
together,  the  latter,  from  an  optical  deception,  appears 
always  lai^r  than  the  reality  ;  and  for  tbl!<  reason,  says 
Mr  Leslie,  I  prefer  making  the  clear  ball  a  slight  de- 
gree smaller  than  the  black  one.  In  the  mean  time 
a  coloured  liquor  is  prepared  by  dissolving  carmine  in 
concentrated  sulphuric  acid,  in  a  phial  with  a  ground 
stopper,  taking  care  to  avoid  heat,  as  by  this  the  colour- 
ing-matter would  be  charred,  and  the  beauty  of  the 
liquor  destroyed. 

The  tubes  are  now  cut  to  nearly  equal  lengths,  and 
the  end  of  each  swelled  out  a  little,  to  facilitate  their 
junction.  Close  to  the  black  ball,  the  tube  is  beut  by 
the  flame  of  a  candle  into  a  shoulder,  such,  that  the 
root  of  the  ball  shall  come  into  a  line  with  the  inner 
edge  of  the  tube.  This  ball,  being  then  warmed,  tlie 
end  of  the  tube  is  dipt  into  the  acid  liquor,  and  as 
much  of  it  allowed  to  rise  and  flow  into  the  cavity,  as 
may  be  gneased  sufficient  to  fill  both  tubes,  excepting 
the  cylinder.  The  two  tubes  are  then,  by  the  help  of  a 
blow-jupe,  solidly  joined  together  in  one  straight  piece, 
without  having  any  knot  or  protuberance.  About 
hiilf  an  inch  from  the  joining,  and  nearer  the  cylinder, 
it  is  gently  bent  round  by  the  flame  of  a  candle,  tilt 
the  clear  ball  is  brought  to  touch  the  tube  ^  inch 
din-ctly  below  the  black  one.  llie  instrument  is  now 
to  be  graduated  }  and  the  scale  chosen  by  Mr  Leslie  is 
that  which  corresponds  to  the  centigrade  thermometer. 
Mr  Leslie  thus  describes  the  mode  of  graduating  the 
instrument. — The  instrument  is  held  in  an  oblique 
position,  that  the  coloured  liquor  may  collect  at  the 
bottom  of  tlie  black  ball,  into  which  a  few  minute 
portions  of  air  must,  from  time  to  time,  be  forced 
over,  by  heating  the  opposite  ball  with  tbe  hand. 
In  this  way,  the  interposed  liquid  will  gradually  be 
made  to  descend  into  the  tube,  and  assume  its  pro- 
per place  i  and  it  should  remain  for  a  week  or  two' 
in  an  inclined  position,  to  let  every  particle  drain 
out  of  tbe  black  ball.  If  any  trace  of  fluid  collects  in 
rings  within '  the  bore,  they  are  easily  dispelled  with 
a  tittle  dexterity  and  manipulation,  which,  though  it 
would  be  difficult  to  describe,  is  most  readily  learnt 
and  practised.  The  small  cavity  at  the  joining  facili- 
tates tb^  rectification,  by  affintlbig  tbe  means  of  send- 
ing a'globnle  of  air  in  either  direction.  In  fixing  the 
zero  oT  tbe  scale,  Mr  Leslie  set  the  instrument  in  a  rc- 
aote  comer  of  tlie.  room,  or  jnutly  closed  tbe  window* 
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shutters.  When  completely  adjusted,  the  top  of  tbe  Enpom- 
coloured  liquor,  if  held  upright,  should  stand  nearly  tim  and 
opposite  to  the  middle  of  the  cylindrical  reserv  oir.  Rain. 

In  this  state  of  preparation,  the  instrument  is  ready  • 
for  being  graduated,  Tlie  clear  ball  and  the  conti- 
guous part  of  tbe  parallel  tube  are  thereTore  covered 
with  two  or  three  folds  of  thin  bibulous  paper,  moisten- 
ed with  pure  water,  to  make  it  act  as  a  hygrometer } 
and  there  is  attached  to  the  same  tube  a  temporary 
scile,  by  means  of  a  soft  cement  composed  of  bces-wax' 
and  rosin.  A  flat  round  piece  of  wood  being  provided 
with  four  or  five  pillars  that  screw  into  it,  tlic  instru- 
ment is  fixed  to  one  of  tbem  in  an  erect  position,  and 
on  each  side  is  disposed  a  fine  corresponding  thermome- 
ter, inverted,  and  at  the  same  height,  the  one  having 
its  bulb  covered  with  wet  bibulous  paper.  Then  half 
a  yard  of  flannel  is  dried  as  much  as  possible  without 
singeing,  before  a  good  fire,  and  rolling  it  up  like  a 
sleeve,  it  is  lapped  loosely  round  the  lower  part  of  the 
pillars,  and  the  whole  is  inclosed  under  a  large  bell- 
glass.  The  flannel  powerfully  absorbs  moisture  from 
the  confined  air,  and  creates  an  artificial  dryness  of  80 
or  100  degrees.  In  the  space  of  a  quarter  or  half  an 
bonr,  tbe  full  efiect  is  produced,  and  tbe  quantities 
being  noted  at  two  or  three  separate  times,  the  mean 
rcsultH  are  adopted.  The  descent,  measured  by  the 
temporary  scale,  bcin^  then  augmented  in  the  propor- 
tion of  ten  to  tbe  diflercncc  of  the  two  thermometers, 
wilt  give  the  length  that  corresponds  to  100**.  After 
the  standard  instrument  is  couatrurted,  others  arc  thence 
graduated  with  the  utmost  ease;  the  first  being  planted 
in  the  centre,  and  the  rest,  with  their  temporary  scales,  . 
stuck  to  the  encircling  pillars.  For  greater  accuracy, 
the  observation  should  be  made  in  a  room  without  & 
f^re,  or  a  screen  ought  to  be  interposed  between  the 
fire  and  the  apparatus. 

The  slips  of  ivory  intended  fin-  tin  scales  are  dividett 
into  eqnal  parts,  and  should  contain  from  xoo*  to  150*. 
Tbc  edges  are  filed  down  and  chamfered,  to  fit  easily 
between  the  parallel  tubes  j  and  thev  are  secured  in 
their  place  by  a  strong  solution  of  isinglass.  The 
lower  ball  ana  its  annexed  cylinder,  are  covered  witli . 
thin  silk  of  the  same  colour  as  the  upper  ball,  and  a 
few  threads  are  likewise  lapped  about  that  part  of  the 
tulie  which  it  touches.  The  instrument  is  lastly  ce- 
mented into  a  piece  of  wood,  cither  end  of  which  ad- 
mits a  cylindrical  case  that  serves  equally  to  protect  or 
to  hold  it.  On  other  occasions,  tbe  hygrometer  is  in- 
serted into  the  socket  of  a  round  bottom-piece  where  it . 
stands  vertical. 

The  above  description  refers  particulariy  to  fig.  14. . 
Fig.  13.  differs  &mn  this,  only  in  having  the  balls  of  an 
equal  height,  and  bended  in  opposite  directions,  which  . 
Mr  Leslie  consideTS  asmoreconvenientforsome  purposes 
to  which  the  instrument  is  applied,  to  be  mentioned 
lierea{Ver,but  which  renders  the  instrument  less  portable. 

Hie  action  of  this  hygrometer  depends  on  the  follow-  Thtvy  at 
ing  priocipte  }  That  the  co/d  produced  hy  evaporation  the  iutni- 
wiSi  accurately  denote  the  degree  of  drynettof  the  airy  meaL 
or  it's  distance  from  the  point  of aaturatnm.  To  discover 
the  dryness  or  humidity  of  the  air,  therefore,  we  have 
oaty  to  find  the  change  of  temperature  induced  in  a 
body  of  water  insulated,  or  exposed  on  all  sides  to  eva- 
poration.  The  steps  which  led  Mr  Leslie  from  these 
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ftlmple  prin^lcs  to  tlio  constmction  of  (be  present  in- 
^^rafav  getuoos  instniment,  are  detailed  by  him  io  a  paper 
published  in  Nicholson^s  Journal  for  January'  1800,  tp 
vhich  ve  must  refer  our  readers  for  the  particulars, 
oofiteating  ourselves  with  the  .following  summa^ 
view. 

If  two  Uiermometers  be  filled  with  any  expansible 
fluid,  and  baring  the  bulb  of  the  one  wet  and  the 
other  dry,  tb^  will,  by  their  difference,  denote  the 
state  of  the  air  in  respect  to  humidity.  Mr  Leslle^s 
object  was  to  combine  two  such  instrumentfl,  so  that 
they  should  indicate  merely  their  difference  of  tenperap 
lure  }  and  this  object  be  has  completely  attained  inf  the 
present  uistniment.  In  ordinary  cases,  the  intennediate 
liquor  would  continne  stationary  ^  for  the  air  in  both 
haUs  having  the  same  temperature,  and  OHuequently 
die  same  etMticity,the  qipoaite  pressureswould  pieosely 
counteract  each  other  j  but  if,  from  the  action  of  the 
external  air  on  the  moistened  aur&ce,  one  ball  became 
colder,  it  is  manifest  the  liquor  would  be  pudied  to- 
wards it  by  the  superior  elasticity  of  the  air  included 
in  the  other  ball,  so  as  to  mark,  by  the  space  of  its  ap- 
proftcb,  the  depression  of  temperature  induced  by  eva- 
pmtion. 

This  instrument  does  not  merely  point  out  the  dryness 
of  the  air }  it  enables  us  to  detemune  the  absolute  quan- 
tity of  moisture  which  it  is  capable  of  imbibing  j  for 
the  converrion  of  water  into  steam  is  finmd  to  conamite 
524°  of  die  cenUgrade  division }  and  evaporation,  anm- 
logoof  in  its  effects,  may  be  jvesnmed  to  occasion  the 
same  waste  of  heat.  Uierefore,  air  had  the  same 
capacity  as  water,  each  degree  of  the  hygrometer 
it  would  deposit  as  much  heat  as  it  would  abstract  by 
dissolving  the  tVtv  of  1^  weight  of  humidity. 
But  the  capacity  of  air  is  to  that  of  water  as  IX  to  six, 
and  consequently  it  would  require  in  that  }Hroportion  a 
greater  evaporation  to  produce  the  same  effect.  We 
lOay  hence  conclude,  that,  for  each  hygrometric  degree, 
tbe  air  would  require  V  X  rnv  »txt  ^7 
weight  of  wster  to  effect  saturation. 

Stricdy  speaking,  tbe  degrees  marked  by  this  hygro- 
meter do  not  measure  the  dryness  of  the  air  at  its  aOtu^ 
tempentiue,  but  only  its  state  of  dryness  when  cooled 
down  to  the  standard  of  the  wet  baU.  The  law,  how- 
ever, being  known  of  the  dissolving  power  of  air  as 
affected  by  beat,  it  is  easy,  from  the  disposition  of  the  air 
with  respect  to  humidity  at  one  temperature  to  derive 
that  at  any  otber.  It  will  sufHce  to  mention  tbe  result 
pf  a  number  of  caxeftU  experiments  :-^up|)08ing  air  at 
the  freezing  point  to  be  capable  of  holdwg  50  parts 
of  moisture;  at  10°  cent^r>de,  it  will  hold  100 ;  at 
20°,  200 }  at  30",  400 }  thus  doubling  at  each  increase 
of  zo**.  Hence  a  table  may  be  constructed  by  which 
these  conversions  will  be  easily  made. 

To  omit  nothing  that  tends  to  elocidftte  the  theory 
of  the  instrument,  we  most  observe  that  .die  air  in  its 
contaet  with  the  humid  snrfiwe  ii  net  abscdntelj  cooled 
to  the  same  tempCT^nre;  the  air  lad  water  nally 
meet  each  other  at  an  intennediate  point  determined 
by  dietr  compounded  density  and  capacity.  Con- 
eeqqently  the  indications  of  the  hygrometer  oo^t  to 
be  augmented  by  the  ^  part,  or  V  +  1»v 
But  this  quantity  is  too  small  in  any  case  to  be  re* 
garded.   See  Htgrohetky,  SuFPLUUifa:. 
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Chap.  IV. 

Chap.  IV.  0/  the  Changes  produced  in  tbt  Air    '     v  -> 
WituU, 

In  considering^  the  subject  of  winds,  we  shall  first  4^ 
briefly  detail  their  natural  history,  so  far  as  it  bas  not 
been  already  anticipated,  and  shall  then  endeavour  to 
trace  the  laws  by  which  they  are  regulated,  or  explain 
tbe  manner  in  which  their  varieties  are  |nodnced.  A* 
the  direction  of  tlie  winds  is  of  the  greatest  consequence, 
especially  in  a  commercial  view,  we  shall  first  point  ont 
the  direction  of  the  most  prevalent  winds  in  various 
quarters  of  the  world.. 

Between  the  tropics  the  winds  are  the  most  regular,  ii^ade. 
In  those  parts  ttf  the  Pacific  and  Atlaodc  oceans  whidiwiafa. 
Jie  nearest  the  equator,  there  b  a  regular  wind  during 
the  iriiole  year  called  the  trade-wmd.  On  Hui  north 
side  of  tbe  equator  it  blows  from  the  north-east,  varying 
frf-quently  a  point  or  two  towards  tbe  noi-th  or  east ; 
and  on  the  south  side  of  it,  from  tbe  south-east,  chan- 
ging sometimes  in  tbe  same  manner  towards  the  sooth 
or  east.  The  space  included  between  tbe  second  and 
fifth  degrees  of  north  latitude  is  the  internal  limit  of  these 
two  winds.  There  the  winds  can  neither  be  said  to 
blow  from  the  >north  nor  tbe  south  }  calms  and  violent 
storms  are  frequent.  Ihis  space  varies  a  little  in  lati- 
tude as  the  sun  approaches  either  of  the  troj^cs.  In 
the  Adantie  ocean  uie  trade-winds  extend  fiuliier  noidi 
on  the  American  than  on  the  African  coast  ^  wid  as  we 
advance  westward,  they  become jnradually  mrae  eastern 
I^,  and  decrease  in  strength,  "llieir  force  dimiatdics 
likewise  as  we  approach  their  utmost  faooodaries.  It 
has  been  remarked  also,  that  as  tbe  sun  approaches  tbe 
tropic  of  cancer,  the  south-east  winds  become  gradually 
more  southerly,  and  tbe  north-east  winds  more  easterly : 
exacdy  the  contrary  takes  place  when  the  sun  is  ap- 
proaciung  the  tropic  of  capricom. 

The  trade-wind  blows  constandy  in  the  Indian  oceanUoMom 
from  JO**  south  latitude  to  near  30** }  but  to  the  north- 
ward of  this  the  winds  chanjp  every  six  months,  and 
blow  direcUy  opposite  to  their  fiirmer  conrse.  Tbeae 
regular  winds  are  called  fmwKolM,  from  die  Malay 
wrad  jKooHur,  which  si^ifies  a  season.  IVben  they 
diifk  their  diiection,  vanable  winds  and  violent  stovms 
succeed,  vdbich  last  for  a  month,  and  freqnendy  longer } 
and  during  that  time  it  is  dangerons  fiar  vesseb  to  con- 
tinue at  sea. 

The  monsoons  in  the  Indian  ocean  may  be  reduced 
to  two ;  one  on  tbe  north  and  another  on  the  south  side 
of  the  equator ;  which  extend  from  Africa  to  tbe  lon- 
gitude of  New  HoUand  and  tbe  east  coast  of  China, 
and  which  sufier  partial  ofaanges  in  particolar  pUces 
from  the  situation  and  inflection  of  tbe  nei^ibouring 
countries. 

Between  3*  and  10°  cf  south  lalatnde  tbe  south-east 
trade-wind  cmitinaes  from  Ajril  to  October  \  but  dur- 
ing the  icit  ti  dm  year  the  wind  Uows  from  the  north- 
west.  Between  Snmatra  and  New  Holland  this 
monsoon  blows  from  Uw  sontb  dnting  onr  aommer 
months,  aj^proachiag  graduaUv  to  the  sooth-east  as  w« 
advance  towards  the  coast  of  New  Holland ;  it  changes 
about  tbe  end  of  September,  and  continues  in  the  op- 
posite direction  till  April.  Between  Africa  and  Itfa^ 
gascar  its  direction  a  inflnenced  by  the  coast;  Uk  it 
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blows  from  tlie  aorth-ewt  from  October  to  April, 
anil  dutiog  tbo  rest  of  tbe  year  from  the  sooth- 

wesl. 

Over  all  the  Indian  ocean  to  the  northifard  of  the 
third  degree  of  south  latitude,  the  north-east  trade-wiod 
^  blows  frora  October  to  April,  and  a  south-west  wind  from 
April  to  October.  From  Borneo,  along  the  coast  of 
Malacca  and  as  far  as  China,  this  monsoon  in  summer 
blows  nearly  from  the  south,  and  in  winter  from  the 
north  b;  east.  Near  the  coast  of  Africa,  between  Mo< 
zjunbique  and  Cape  Guardafeu,  the  windis  are  irregular 
daring  the  whole  year,  owing  to  the  difierent  nonsooos 
wh^  sniTOund  that  particuur  pUcei^Monsoons  are 
Ukewiae  rcgalai  io  tLe  Bed  aea ;  betweca  April  and 
October  they  blow  from  the  north-west,  and  dariog  the 
other  montlu  fnnu  the  south-east,  keeping  cMStanlly 
parallel  to  the  coast  of  Arabia. 

Monsoons  are  not  altogether  confined  to  the  ladian 
ceean }  on  t^ie  coast  of  oraz.iI,  between  Cape  St  Au- 
gustine and  the  island  of  St  Catharine,  the  wind  blows 
between  September  and  April  from  the  east  or  north- 
east, and  b^ween  April  and  September  from  the  south- 
west. The  bay  of  Panama  is  the  only  place  on  the 
west  side  of  a  peat  continent  where  the  wind  shifts 
regularly  at  difiereot  seasons  :  there  it  is  easterly 
between  September  and  March  ^  but  between  March 
and  September  it  bh>ws  chiefly  from  the  toath  and 
■ontb-west. 

Such  in  general  is  the  directiw  of  the  mnds  In  the 
tMrid  zone  all  over  the  Atlantic,  Pacific,  and  Indian 
oceans  )  but  they  are  subject  to  particular  exceptions, 
which  we  shall  now  endeavour  to  coumeratr.  On  the 
roast  of  Africa,  from  Cape  Bayador  to  Cape  Verde, 
the  winds  are  generally  Dortb-west ;  from  thence  to 
the  island  of  St  Thomas  near  the  equator  they  blow  al- 
most perpendicular  to  tlie  t>hore,  bending  gradually  as 
we  advance  southwards,  first  to  the  west  Mid  then  to 
the  sontb-wcst.  On  the  coast  of  New  Spain  likewise, 
from  Califimia  to  the  bay  of  Panama,  the  winds  blow 
almost  constantly  from  the  west  or  south-west,  except 
daring  May,  June,  and  July,  when  land-wind*  prevail, 
called  by  the  Spaniards  Ptpagayos,  On  tbr  coast  of 
Chili  and  Peru,  from  2o9  to  30*^sontfa  liitltudr,  to  the 
equator,  and  on  the  parallel  coast  of  Africa,  the  ivind 
blows  during  the  whole  year  from  the  south,  varying 
according  to  the  direction  of  the  land  towards  which 
it  inclines,  and  extending  much  faillier  out  to  sea  on 
the  American  than  the  African  coast.  'I'hc  trade- 
lyinda  are  also  interrupted  sometimes  by  westerly 
winds  in  the  bay  of  Campeachy  and  the  hay  of  Hon- 
duras. 

As  to  the  countries  between  the  tmpics,  we  are 
too  little  acquainted  with  them  to  be  able  to  give  a 
satisfactory  history  of  their  winds. 

In  all  maritime  countries  between  the  tropics,  of  any 
extent,  the  wind  blows  during  a  certain  number  of 
hours  every  day  from  the  sen,  and  daring  a  certain 
number  towards  the  sea  from  the  land ;  these  winds  are 
called  the  mi  and  land  brei  -7-cs.  The  sea  brteze  ge- 
nerally sets  in  about  lo  in  the  forenoon,  and  blows  till 
MX  in  the  evening;  at  seven  the  land  biet-ze  begins  and 
continues  till  tight  in  the  morning,  when  it  dies  away. 
During  summer  the  sea  breeze  «  very  perceptliile  on  all 
the  eoshts  of  the  Mediterranean  sea,  sometimes 
as  far  nortli  as  Norway. 
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In  the  island  of  St  Lewin  00  the  coast  of  Africa,  in  Wiadt. 
x6**  north  latitude,  and  16"  west  longitude,  the  wind  * 
during  the  rainy  season-,  which  lasts  from  the  middle  of 
July  to  the  middle  of  October,  is  generally  between 
the  south  and  the  east :  during  the  rest  of  the  year  it  is 
for  the  most  part  east  or  nortli-east  in  the  morning  \  but 
as  the  sun  rises,  the  wind  approaches  gradually  towards 
the  north,  till  about  noon  it  gets  to  tlie  west  of  north, 
and  is  called  a  sea  brcme.  Sometimes  it  shifts  to  the- 
cast  as  the  sun  descends,  and  continues  there  during  the 
whole  night.  In  February,  March,  April,  May  and 
June,  it  blows  almost  constantly  between  the  north  and 
west.  In  die  island  of  Bnlama,  which  likewise  lies  on 
the  west  coast  of  Africa,  in  11'  norUi  latitude,  the 
wind  during  nine  months  of  the  year  blows  from  the 
south-wofit}  but  in  November  and  Decen^rf  a  very 
cold  wind  blows  finm  the  north-east> 

In  the  kingdom  of  Borneo,  which  lies  between  16" 
and  20°  north  latitude,  the  warm  season  is  introduced 
about  the  middle  of  A^lby  sultry  winds  from  the  south- 
east, which  bring  along  with  them  a  deluge  of  rain.  In 
Fezzan,  in  25"  north  latitude,  and  33"  east  longitude, 
the  wind  frtmi  May  to  August  blows  from  the  east 
south-east,  or  south-west,  and  is  intensely  hot. 

In  Abyssinia  the  winds  generally  blow  from  the  Wiada  in 
west,  niBth-west,  north,  and  north-east.  During  tbeAbyndniik 
months  of  Jane,  July,  August,  September  and  October, 
the  north  and  north-east  winds,  blow  almost  constantly, 
espeoally  in  the  mmung  and  evening ;  and  during  the 
rest  of  the  year  they  are  mnch  more  freqiumt  than  any 
other  winds. 

At  Calcutta,  in  the  province  of  licngal,  the  wind  At  Colcut- 
blows  during  January  and  February  from  the  south- ta. 
west  and  south ;  in  March,  April,  and  May  from  the 
south }  in  June,  July,  August,  and  September,  from 
the' south  and  south-east ;  in  October,  November,  and 
December,  from  the  north-west.  At  Madras  {he  most 
frequent  winds  are  the  north  ai)d  north-east.— At  Ti- 
voli  in  St  Domingo,  and  the  isles  dcs  \'ache3,  the  wind 
blows  oAenest  from  the  south  and  south-east.  From 
these  iacts  it  appears,  that  in  most  tropical  countries 
with  which  we  are  acquainted,  tbe  wind  generally 
blows  from  the  nearest  ocean,  except  during  the  coldest 
months,  when  it  blows  towards  it.  48 

Id  the  temperate  zones  tbe  direction  of  the  wind  is  In  the 
by  no  means  so  regular  as  between  the  tropics.  Even  ^•"Pe"'" 
in  the  same  degree  of  latitude,  we  find  them  often'*^"' 
blowing  in  difierent  directlous  at  the  same  time,  while* 
their  changes  arc  ofren  so  sudden  and  capricious,  that 
to  account  for  them  has  been  hitherto  found  impos^^ible. 
^Vhen  winds  are  violent  and  fMmtinue  long,  they  ge- 
nerally extend  over  a  lai^e  tract  of  country  ;  and  this 
is  more  certainly  the  case  when  they  blow  from  the 
north-east,  than  from  any  other  pointt.  By  (be  mnlti- 
plicaiion  and  comparison  of  roeteorohigical  taUes,  some 
regular  conneetion  between  the  changes  of  the  atmo- 
s|diere  in  different  |dacn  nay  in  time  be  observed, 
which  will  at  last  lead  to  a  satisfartory  theoiy  of  tbe 
winds.  It  is  from  such  tables  fjiiefly  tliot  the  mbwing 
facts  have  been  collected. 

In  Virginia,  the  prevailing  winds  are  between  thcta'^^■^^ 
south'VKstj  west^  nortA,  and  ru/rth~tvest ;  the  most  fre- 
quent Is  the  sautk-wfst ;  which  blows  more  constantly 
in  Jnne,  July,  and  Aognst,  than  at  any  other  season. 
The  n»th-ir^  winds  Mow  most  constantly  in  Novem- 
4  3f  ^  ber J 
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ber,  December,  January,  aod  Febiuaiy.  At  Ipnrich 
in  New  Englaod,  the  prevailiag  winds  are  also  be- 
tween the  south-west,  west,  north,  and  north-east ;  the 
most  frequent  is  the  north-west.  But  at  Cambridge,  in 
the  same  |ffovince,  the  most  frequent  wind  is  the  south- 
east. The  predominant  winds  at  New  York  are  tbe 
nrath  and  west  In  Nova  Scotia  north-west  winds 
blow  for  three-fourths  of  tbe  year.  The  same  vrind 
blows  most  frequently  at  Montreal  in  Canada,  but  at 
Quebec  the  wind  generally  follows  tbe  direction  of  tbe 
river  St  Lawrence,  blowing  either  from  the  north-east 
or  south-west.  At  Hudson's  bvr  westerly  winds  blow 
Tor  three-foDrths  of  die  year }  tbe  nortli-west  wind  oc- 
casions the  greatest  cold  ;  but  the  north  and  nntfa-cast 
are  the  vehicles  of  snow. 

It  apppATS  from  these  &cts,  that  westerly  winds  are 
most  frequent  orer  tbe  whcde  eastern  coast  of  North 
America }  that  in  the  southern  provinces  south-west 
winds  predominate,  and  that  the  north-west  becoaoe 
gradually  more  fr^nent  as  we  approadi  tbe  frigid 
zone. 

In  Egypt,  during  part  of  Muy,  and  during  June, 
Jnly,  Augnst,  and  September,  the  wind  blows  almost 
constantly  from  the  north,  varying  sometimes  in  June 
to  the  west,  and  in  Jnly  to  the  west  and  tbe  east }  dur- 
ing part  of  Se^ember,  and  in  October  and  November, 
tbe  winds  are  variable,  but  blow  mora  regularly  from 
tbe  east  than  any  other  quarter ;  in  December,  January, 
and  February,  they  blow  frwn  the  north,  nortb-west, 
and  west }  towards  the  end  of  February  they  change  to 
tbe  south,  in  which  quarter  they  continue  till  near  the 
end  of  March  ;  daring  the  bist  days  of  March  and  in 
April  tbey  blow  fnm  the  sooth-east,  south,  and  south- 
west, and  at  last  from  the  east and  in  this  direction 
tbey  continue  during  a  part  of  May. 
In  tbe  Me-  Mediterranean  the  wind  blows  nearly  tbree- 

fourtfas  of  tbe  year  from  tbe  north ;  about  tbe  equi- 
nntes  there  is  always  an  easterly  wind  in  that  sea, 
which  u  generallv  more  constant  in  spring  than  in  au- 
tumn. Tbeie  obswvatioiis  do  not  fply  to  the  got  of 
Gibraltar,  where  there  are  seldom  any  winds  except 
tbe  east  and  the  west.  At  Bastia,  in  the  iabwd  of  Cw- 
sica,  the  prevailing  wind  is  tbe  aontb-west. 

In  Syria  tbe  north  wind  blows  from  tbe  autumnal 
equinox  to  November;  daring  December,  January, 
and  Febntary,  the  winds  blow  from  the  west  and  south- 
west 'f  in  March  they  blow  from  tbe  south,  in  May 
from  the  east,  and  in  June  from  the  north.  From  this 
month  to  the  antomnal  equinox  the  wind  changes 
gradoiUly  as  the  sun  approaches  the  equator;  first  to 
the  east,  then  to  tbe  south,  and  lastly  to  the  west.  At 
Bagdad  the  most  ftcqoent  winds  are  tbe  south-west  and 
north-west}  at  Peku,  the  north  and  tbe  sooth}  at 
l^amtschatka,  on  tbe  nor^i-eaat  coast  of  Asia,  the  pie- 
vailioir  winds  blow  from  tbe  west. 

In  luly  the  prevailing  winds  differ  cooBderably  ac- 
cordiDg  to  tbe  sitaation  of  the  pbms  where  the  ohser- 
vatioos  have  been  made.  At  Bome  and  RUhia  they 
are  northerly,  at  Milan  eaatoly.  AU  that  we  have 
been  able  to  learn  respecting  Spain  and  Porti^al  is, 
diat  on  the  west  coast  of  these  conntriea  the  west  is  by 
far  the  most  common  wind,  particularly  in  summer } 
and  that  at  Madrid  the  wind  is  north>east  for  the 
.neatest  part  of  the  summer,  blowincalmost  constantly 
tarn  tlie^iaKaB  moDBtuiu.  At  Benw  in  Switxer- 
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land,  the  ^evaiUag  winds  are  the  notdi  aad  west  j  at  wMs. 
8t  CSothard,  the  nrath-east }  at  Lauanne  tbe  north-west  * 

and  south-west  Rtm^ot 
M.  Cotte  has  given  na  tbe  result  of  observations  made  ^  cotte'i 
at  86  diflferent  pbuas  ot  France,  from  which  it  ap-oi»cm- 
pears,  that  ^ong  the  whole  south  coast  of  that  empire  tianc  «atk 
the  wind  blows  most  frequently  frwn  the  north,  nortfa- 
west,  and  north-east :  on  the  west  coast,  from  the  ytaty|^|,!^^ 
south-west,  and  north-west ;  and  on  tbe  north  coast 
from  the  south-west    That  in  tbe  interior  parts  of 
France  tbe  sooth  west  wind  blows  most  frequently  in  x8 
places  i  tbe  west  wind  in  14  j  the  noctb  in  1 3 ;  tbe 
south  in  6 :  tbewurtli'eaBtin  4 }  tbe  sontb-east  in  2;  tbe 
east  and  nortb-west  each  of  than  in  one.   On  the  west 
coast  of  tbe  Netherlands,  as  far  nwth  as  Rotterdam, 
the  prevailing  winds  are  probably  the  sooth-west  j  at 
least  this  is  the  case  at  Dunkirk  and  Rotterdam.    It  is 
probable  also,  that  along  the  rest  of  tbis  coast,  from 
tbe  Hsgue  to  Hamburgh,  the  jvevailiog  winds  are  tbe 
nmrth-west,  at  least  these  winds  are  most  frequent  at 
tbe  Hague  and  at  Franeker.    Hie  prevailing  wind  at 
Delft  is  the  south-east,  and  at  Breda  the  niwUi  and  tbe 
«»st  ss 

In  Germany  tbe  east  wind  is  most  frequent  at  Got-  Dirertiaa 
tingen,  Munich,  Wcissemburg,  Dusseldo^,  Saganum,^'^""*'' 
Eiiord,  and  at  Buda  in  Hungary;  the  south-east  at^_ 
Prague  and  Wirtsbor^ ;  the  nortlneast  at  Ratisbon, 
and  the  west  at  Manbeim  and  Berlin.  5$ 

From  an  averaoe  of  10  years  of  the  register  kept  by  At  Losdia 
wder  of  the  Boyai  Socieiy,  it  appears,  tutt  at  Londaa 
the  winds  blow  m  tbe  following  mici : 

Days,  Winds, 
X 1 2  South-east 
East 
South 

North 


5» 
In  Syria. 


la  Italy. 


Winds. 
South-west 
North-east 
North-west 
West 


58 
JO 
J3 


18 

16 


It  appears  from  tbe  same  register,  that  the  south-west 
wind  blows  at  an  average  mcne  frequently  than  any 
other  wind  during  every  mwitb  of  .the  year,  and  that  it 
blows  tcmgest  in  July  and  August  ;  that  the  north-east 
blows  most  constantly  during  January,  March,  April, 
May,  and  June,  and  most  sddon  dnring  February,  Jn- 
ly, September,  and  December ;  and  that  tbe  nortb-west 
wind  blows  oftener  from  November  to  March,  and 
more  seldom  during  September  and  October,  than  any 
other  months.  The  south-west  winds  are  also  most 
frequent  at  Bristol,  Md  next  to  them  are  the  north- 
east. 

The  following  table  of  the  winds  at  Lancaster  hasTkh^V 
been  drawn  up  frtnn  a  relator  kept  for  seven  years  atvns^^ 
that  place.  ' 

South-east  35 

North  30 

North-west  26 

East  17 

The  firilowing  table  is  an  abstract  of  nine  years  ob-itio' 
servations  made  at  Dumfries  by  Mr  Copland.  llcin. 
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Winds. 
South-west 
North-east 
Sooth 
"West 


Days. 
67 
41 


Winds. 
Sooth 
West 
East 

Soudhwert 


Days. 
82; 
69 
68 

JO* 


Winds. 
North 
North-west 
South-east 
Nortb-east 
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Wind*. 


The  fiillowiag  taUe  is  an  abstrut  of  srreB  yean  f>b- 
servatioM,  .nmte  by  Dr  Meek  at  CaoBbwlaag,  near 

Glasgotr. 


South-west 
Korth-weat 


Days, 

174 
40 


Winds, 
Norih-east 
Sovth-east 


Dmfs. 
104 
47 


'  It  appears  from  Uie  roister  -firom  which  this  table 
was  extracted,  that  ^the  mnth-Mst  -vrind  blows  much 
ranne frequently  in  April,  May,  and  June,  and  theeontb* 
ircst  in  July,  August,. and  September,  than  atJiny  other 
period.  We  learn  from  the  Statiatical  Account  of  Scot- 
land, that  the  south-west  ia  by  far  the  most  frequent 
wind  all  over  that  kingdom,  especially  on  the  west  coast. 
At  Saltcoats  in  Ayrshire,  for  instance,  it  blows  three- 
fourths  of  the  year  \  and  along  the  whole  camtt  tit  Mur- 
ray on  the  north-east  side  of  Scotland,  it  blowa  fi>r  two- 
thirds  «f  the  year.  £ast  winds  are  common  over  all 
Great  Britain  during  April  and  May }  bui4heir  infiu- 
ence  is  Celt  most  aevcrely  on  the  eastern  coasL 

The  following  table  exhibits  a  view  of  the  nnmber 
•f  during  which  the  westeriy  and  easterly  winds 
Uow  in  a  year,  at  diKrent  parts  of  the  island.  Under 
the  tenn  westeriy  are  included  the  north-west,  west, 
•outlHWCHt,  and  south  ;  (be  term  «nsterly  is  taken  in 
the  same  latitode. 
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winds  are  the  sooth,  and  south-wcbt  and  south-east.  TIk 
wind  at  Bergen  i% seldom  directly  webt,  but  generally^ 
south-west  or  south-east  \  a  north-west,  and  especially  a 
north-east  wind,  are  but  little  known  there. 

From  the  whole  of  these  facts,  it  appears  that  the 
mostrirequent  winds  on  the  south  coasts  of  Europe  arc 
the  north,  the  north-east  and  north-west,  and  the 
western  coast  the  south-west}  that  in  the  interior  parts 
which  lie  most  concignons  to  the  Atlantic  ocean,  sonth- 
vrast-winds  are  also  most  frequent }  bat  that  easterly 
winds  prevail  in  Germany.  Westerly  winds  are  also 
most  frequent  on  the  north-east  coast  of  Asia. 

It  Is  probable  that  the  wiods  arc  more  constant  ia 
the  south  temperate  zone,  which  is  in  a  great  measure 
covered  with  water,  than  in  the  north  temperate  Z-onc-s, 
where  their  direction  must  be  frequently  interrupted 
and  altered  by  mountains  and  other  -causes. 
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M.  dc  la  Bailie,  who  was  sent  thither  by  the  French  Main  winds 
king  to  make  astronomical  observations,  informs  us,  that  at  the  Cm|)o 
at  the  Cape  of  Good  Hope  the  main  winds  are  theorf;ood 
sonthreast  and  WHrth-west;  that  other  winds  seldom  Ust 
longer  than  a  few  hours  \  and  that  the  east  and  niuth*- 
east  winds  blow  veiy  seldom.   The  south-east  wind 
blows  In  most  months  of  tin  year,  but  chiefly  from 
October  to  April}  the  ttorth-west  prevails  dunog  the 
other  six  months,  bringing  along  with  it  rain,  and  tem- 
pests, and  hurricanes.    Between  the  Cape  of  Good 
Hope  and  New  Holland  the  winds  are  commonly 
westerly,  and  blow  in  -the  following  order  :  norlh- 
west,  sooth-west,  west,  north.  6% 

In  the  great  South  sea,  from  latitude  30°  to  40°  1°  the  Pa- 
south,  the  south-east  trade-winds  blow  most  frequently,  ocean, 
especially  when  the  sun  approaches  the  tropic  of  Capri- 
corn ;  the  wind  next  to  it  in  frequency  18  the  north- 
west, and  next  to  that  is  the  sentb-wesL 

Thus  it  a^ears  that  the  trade-winds  sometimes  ex- 
tend fiurther  into  the  south  temperate  zone  than  their 
usnal  limits,  particularly  during  summer }  that  beyond 
their  influence  the  winds  are  commonly  westerly,  and 
that  they  blow  in  the  following  order :  north-west, 
south-west,  west. 

W^e  have  now  considered  pretty  mach  at  large  the  Theory  of 
direction  of  the  winds  in  different  parts  of  the  earth's  *^  winli. 
surface.  Another  very  curious  part  of  tlie  history  of 
the  winds  relates  to  their  violence,  and  the  effects  with 
whidi  they  are  attended,  or  to  the  history  of  kurricanes, 
whirlwinds,  tornadoes,.  &c.  Of  some  of  tbeae  we  have 
already  treated  under  the  articles  Hurricane  and 
Hahhattan  }  and  the  confined  limits  of  this  article 
oblige  us  to  re&r  onr  readers  fm-  more  particulars  to 
Capper's  (Mwenrattou  on  the  Win^  and  Mm- 

«»Oi.  g , 

As  to  the  TelociW  of  the  wind,  its  variatiau  aie  al-  Telociiy  of 
most  infinite,  from  the  gentlest  breeze,  to  the  horricane 
which  tears  up  trees  and  blows  down  houses.  Our  most 
violent  winds  take  place  when  neither  the  heat  nor  the  ^  ' 
cold  is  greatest ;  violent  wiods  generally  extend  over  a 
large  tract  of  country,  and  they  are  accompanied  with 
sudden  and  great  falls  ia  the  mercury  of  the  barometer. 
The  wind  is  sometimes  very  violent  at  a  distance  from 
the  earth,  while  it  is  quite  calm  at  its  surface.  On 
one  occasion  Lnnardi  went  at  the  rate  of  70  miles  as 
hour  in  his  balloon,  thouf^  it  was  quite  calm  at  £din- 
hwgh  when  he  ascended,  and  contmned  m  firing  his 

whA^w.  Digitized  by  Goggle 


Years  of 

Wind. 

observa- 

Places. 

tion. 

Westerly 

Easterly 

10 

London 

23.3 

132 

7 

Lancaster 

216 

149 

5' 

Liverpool 

190 

i7i 

9 

Dumfries 

227-5 

i37-i 

10 

Bran  ic  holm 

232 

'33 

Cambuslang 

214 

I 

Hawkhill  near  £3in. 

229.5 

'35-5 

Medium 

220.3 

144.7 

60 

kiKctioa  In  Ireland,  the  south-west  and  weet  are  the  grand 
rdie  winds  trade-winds,  blowing  most  in  summer,  autumn,  and 
ibeland.  winter,  and  least  in  spring.  The  north-eaat  blows 
most  in  spring,  and  nearly  donble  to  what  it  does  in  au- 
tumn and  winter.  The  sonth-west  and  north-west  are 
nearly  equal,  and  are  tnost  frequent  dler  the  south-west 
and  west. 

t  C<^n-      At  Copenhagen  the  prevailing  winds  are  the  east 
■fen,  and  and  south-east  j  at  Stockholm,  the  west  and  north.  In 
I  iUssia.  Bugjijj^  from  an  average  of  a  register  of  16  years,  the 
winds  blow  from  November  to  April  in  the  following 

W.  N.W.  E.   S.W.  8.  NE.   N.  BE. 

Bays    45       26     23       22     20     19     14  12 
And  during  the  other  six  montha, 

W.  N.W.  E.  S.W.  -S.  N.E.  N.  S.E. 
Days    27      27      19     24     22     15     32  18 

The  west  wind  blows  during  the  whole  year  72  days } 
the  north-west  53,  the  south-west  and  north  46  uys 
each.  During  summer  it  is  calm  for  41  days,  and  du- 
nng  winter  far  21.   In  Norway  the  most  frequent 
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'Windi.  A  juvtt^  good  idea  of  (be  velocity  of  the  vind,  under 
*— V— '  different  circumstances,  nitjr  be  fbnned  from  the  follov- 
Vclixhv  of  which  vas  dnwn  up  by  Mr  Smeaton. 

the  veiaAt.   
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Mile* 
KOtir 


I 

2 

3 
4 

5 

10 

»5 

20 
2J 

30 

35 
40 

45 
?o 

60 

80 

100 


Feet 
per 

Secood- 


1.47 

2-93 
4.4 

5.87 

7-33 
14.67 
22. 

36.67 
44.01 

51-34 
58.68 
66.01 

73-3J 
88.02 
117.36 

146.7 


Pcrpendicalar  fcN^  00  <me  t^Dtre  foot, 
ut  AvMidupoh  poundi  and  puu. 


020    ^*''^'y  perceptible. 

'  Just  bcrceptiUe. 
.044  J  *^ 

'^23  "^^"^'y  pleasant. 
U107  -Reasaut,  brisk. 

4429  .  Hipb  wind. 
6.027 

9*963  '^'^^ 

1 2.300    Storm  or  tempest. 
17.7x5    Great  storm. 
31.490  Hurncane. 

{HurricBDe  that  tears  up  trees 
and  carries  buildings  before 
it.  ■ 


For  tbe  means  of  ascertaining  the  velocity  of  the 
winds,  see  Anerometer  and  Aksmoscopf.. 

"We  shall  DOW  endeavour  to  ex{^aia  the  phenomena 
that  we  have  been  describing,  or  to  form  a  plausible 
theory  of  the  winds. 

The  atmosphere  is  a  fluid  surrounding  the  earth,  and 
extending  to  an  unknown  height.  Now  all  fluids  tend 
invariably  to  a  level :  if  a  quantity  of  water  be  taken 
out  of  any  part  of  a  vessel,  tbe  surrounding  water  will 
immediately  flow  in  to  supply  its  place,  and  the  surface 
will  ^come  level  as  before }  or  if  an  additional  quan- 
tity of  water  be  poured  into  any  part  of  tbe  vessel,  it 
will  not  remain  there,  but  diffuse  itself  equally  over  tbe 
whole.  Snch  exactly  would  be  the  case  with  the  at- 
moBphere.  A\Tiatcver  therefore  destroys  the  equilibrium 
of  tbis  fluid,  cither  by  increasing  or  diminishing  its 
bulk  in  any  particular  {dace,  must  at  the  same  time 
occasion  a  wind. 

Air,  besides  its  qualities  in  common  with  other  fluids, 
is  also  capable  of  being  dilated  and  compressed.  Sup- 
.  pose  a  vessel  filled  with  air :  if  half  the  quantity  iriiicfa 
it  contains  be  drawn  out  by  means  of  an  air-pump,  the 
remainder  will  still  611  the  vessel  completely  j  or  if 
twice  or  three  times  the  original  qtmntity  be  forced  in 
by  a  condeoscr,  the  vessel  will  still  be  capftblc  of  hold- 
ingit. 

Rarefied  air  is  lifter,  and  condensed  air  heavier 
than  common  air.  vVhen  fluids  of  unequal  specific 
gravities  are  mixed  together,  the  heavier  always  descend 
and  the  lighter  ascend.  Were  quicksilver,  water, 
and  oil,  thrown  into  the  same  vessel  together,  the  quick- 
silver -would  uniformly  occupy  the  bottom ;  the  water 
tbe  middle,  and  tfao  oil  the  top.  Were  water  to  be 
tiirown  into  a  -vessel  of  oil,  it  wonld  immediately 
dcMwnd,  because  it  is  heavier  than  0^.  Exactly  the 
aame  thing  takes  phwe  in  the  atmosphere.    Were  a 
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qnantity  of  air,  for  instance,  to  be  suddenly  eondewed  Winds, 
at  a  distance  from  the  surfiice  of  the  earth,  being  now  *—  w— 
heavier  than  before,  it  would  descend  till  it  came  to 
air  of  its  onn  density  f  or,  were  a  portion  of  the 
atmosphere  at  the  surface  of  the  earth  to  be  suddenly 
rarefied,  being  now  lighter  than  the  surrounding  air,  it 
would  immediately  ascend.  ^3 

If  a  bladder  half  filled  with  air  be  exposed  to  the  Cune  ^ 
heat  of  the  fire,  tbe  air  within  will  soon  expand,  and  trade- 
distrad  the  bladder }  if  it  be  now  removed  to  a  cold 
place,  it  will  soon  become  flaccid  as  before.  Iliis 
shews  that  heat  rarefies,  and  that  cold  condenses  air. 
THe  surface  of  the  torrid  zone  is  nrach  more  heated 
tbe  rays  <rf  the  sun  than  the  froun  or  tempoate  zones, 
because  the  rays  fall  upon  it  maeh  more  perpendicular' 
ly.    This  beat  is  communicated  to  tbe  air  near  tbe  sur- 
face of  the  torrid  zone,  which  being  thereby  rarefied, 
ascends,  and  its  place  is  supplied  by  colder  air,  which 
rushes  in  from  the  north  and  soath. 

The  diurnal  motion  of  the  earth  is  greatest  at  tbe 
equator,  and  diminishes  gradually  as  we  approach  the 
poles,  where  it  ceases  altogether.  Every  spot  of  the 
earth's  snrface  at  tbe  equator  moves  at  the  r^e  of  15 
geographical  miles  in  a  minute ;  at  40°  of  latitude  it 
moves  at  abont  1 1  miks  and  a  half  in  a  minute,  and  at 
the  30*  at  nearly  13  miles.  Hie  atiiias|diere,  by  mov- 
ing continoally  ronnd  along  with  the  eardi,  bas  ac- 
qnired  tbe  same  degree  of  motion,  so  that  those  parts 
of  it  which  are  above  the  equator  move  faster  than 
those  which  are  at  a  distance.  M^ere  a  portim  of  tlie 
atmosphere  to  be  transported  in  an  instant  from  latitude 
30"  to  the  equator,  it  would  not  immediately  acquire 
the  velocity  of  the  equator }  the  eminences  of  the  earth, 
therefore,  would  strike  against  it,  and  it  would  assume 
the  appearance  of  an  east  wind.  This  is  the  case  in  a 
smaller  degree  with  the  air  that  flows  tuwards  the  equa- 
tor, to  supply  the  place  of  the  rarefied  air  which  is  con- 
tinually ascending  and  this,  when  combined  with  its 
real  motion  firom  north  to  south,  must  cause  it  to  assume 
tbe  appeuwice  of  a  north-easterly  wind  on  this  sidetlw 
equator,  and  of  a  south-easterly  beytmd  it. 

Tbe  motion  westward  occasioned  W  this  difference 
in  celerity  alone,  would  be  very  small ;  but  it  is  in- 
creased by  another  circumstance.  Since  the  rarefiiction 
of  the  air  in  tbe  torrid  zone  is  owing  to  the  heat  de- 
rived from  the  contiguous  earth,  and  since  tbis  heat  is 
Owing  to  the  perpendicular  rays  of  the  sun,  those  parts 
must  be  hottest  where  the  sun  is  actually  vertical }  and 
consequently  the  air  nbove  them  must  be  most  rarefied } 
tbe  cfflitiguous  parts  of  the  atmos[Jiere  will  Uierefinre  be 
drawn  most  forcibly  to  that  particular  spot.  Now,  since 
tbe  diurnal  motion  of  the  earth  is  firom  east  to  west,  this 
hottest  spot  will  be  continually  shifting  westwards,  and 
this  will  occasion  a  cnmnt  ox  the  atmosphere  in  that 
direction.  Hat  tins  cmse  redly  opnatea,  appears 
from  a  circnnutance  already  mentioned :  "When  the 
sun  approaches  cither  of  the  tropics,  the  trade-wind  on 
the  same  side  of  tbe  equatm*  assumes  a  more  easterly 
direction,  evidently  from  the  cause  here  mentioned, 
while  the  opposite  trade-wind  bein^  deprived  of  this  ^ 
additional  impulse,  blows  in  a  direction  more  perpen-^nut'is- 
dicdlar  to  %he  equator.  cieuotk 

Tlie  westerly  direction  of  the  trade-wind  is  still*'^^^^^ 
ftrthcr  increned  by  another  cause.   Since  tbe  atttw-IJ^k- 
tion  of  the  snn  and  mo«i  prodoces  so  nmarkable  ao^^ 
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bJi.  efCset  opon  tbe  oceta,  we  eanaot  but  mppesi  that  an 
effect  equally  great,  at  least,  is  prodnced  upon  tbe  at- 
mosphere. Indeed  as  the  atmosphere  is  nearer  the 
mooo  than  the  sea  is,  the  effects  produoed  by  attraction 
upon  it  ought  to  be  greater.  \Vheii  we  add  to  thU 
the  elaattci^  of  tbe  air,  or  that  disposition  which  it  has 
to  dilate  itwf  vlien  freed  fron  any  of  its  pressure,  we 
lainnot  but  eonelade,  that  the  tides  in  the  atmosphere 
are  considerable.  Pfow  since  the  apparent  diumal  mo:* 
tion  of  the  moon  is  from  east  to  west,  the  tides  must  fel- 
low it  in  the  same  manner,  and  consequently  produce  a 
constant  motion  in  tbe  atmosphere  from  east  to  west.  This 
reasoning  is  confirmed  by  the  observations  of  several 
philosophers,  particularly  of  M.  Casson,  that  in  tbe  tor- 
rid zone  the  barometer  is  always  two-thirds  of  a  line 
higher  twice  every  24  hours  than  during  the  rest  of  the 
day }  and  that  the  time  of  this  rise  always  cormponds 
with  the  tides  of  the  eea  j  a  proof  that  it  proceeds  from 
the  same  cause. 

AH  these  different  canses  probably  combine  in  the 
production  of  the  trade-winds  j  and  from  their  being 
sometimes  anited,  and  sometimes  distinct  or  opposite, 
arise  all  those  little  irrenlaritics  which  take  {dace  in 
the  direction  and  force  of  the  trade-winds. 

Since  the  great  cause  of  these  winds  is  the  rarefactioii 
of  the  atmosphere  by  the  heat  of  the  sun,  its  ascension 
and  the  consequent  rushing  in  of  colder  air  from  tbe 
ftOTth  and  south,  tbe  internal  boundary  of  the  trade- 
winds  must  be  that  parallel  of  the  torrid  zone  which 
ts  hottest,  because  there  the  ascension  of  the  rarefied  air 
must  take  place.  Now  since  the  sun  does  not  remain 
stationary,  but  is  constantly  shifting  from  one  tropic 
to  the  other,  we  onght  naturally  to  expect  that  this 
boundary  would  vary  together  with  its  exciting  cause  j 
that  therefore,  when  the  sun  is  perpendicular  to  tbe 
tropic  of  Cancer,  tbe  north-east  trade-wind  wonld  extend 
no  fartber  aoatb  than  north  latitude  23"  30'  %  that  the 
sontb-east  wind  would  extend  as  far  north  j  and  that, 
when  the  sun  was  in  the  tropic  of  Capricorn,  the  very 
contrary  would  take  place.  ^Ve  have  »een,  however, 
that  though  this  boundary  be  subject  to  considerable 
changes  from  this  very  cause,  it  may  in  general  be  con* 
sidered  as  fixed  between  the  second  and  fifUi  degrees  of 
north  latitude. 

Though  the  sun  be  perpendicular  to  each  of  the 
tropes  during  part  of  the  year,  he  is  for  one-half  of  it 
at  a  coiuiderable  distance,  so  that  tbe  beat  which  they 
acquire,  while  be  is  present,  is  more  than  lost  during 
bis  abstmce.  Bat  tbe  sun  is  perpendiciilar  to  the  equa- 
tor twice  in  a  year,  and  never  &rtlier  distant  front  it 
23t' t  beii^  thecvfine  twice  every  year  as  nmch 
beated,  and  never  so  nucb  eooled  as  the  troincs,  its 
mean  heat  mnst  be  greater,  and  the  atmosphere  in 
conseqocnce  generally  most  rarefied  at  that  place. 
Why  then,  it  will  be  asked,  is  not  the  equator  the 
boundary  of  the  two  trade-winds  ?  To  apeak  more 
accarately  than  we  have  hitherto  done,  the  tntemal  li- 
mit of  these  winds  most  be  that  parallel  where  the  mean 
heat  of  the  earth  is  greatest.  This  would  be  the  equa- 
tor, were  it  not  for  a  reason  that  shall  now  be  explain- 
ed. • 

It  has  been  shewn  by  astronomers,  that  tbe  orbit 
of  tbe  earth  is  ao  elltpsis,  and  that  tbe  sun  is  placed  in 
one  of  tbe  foci.  Were  this  iwhit  to  be  dirided  into  two 
parts  by  a  «tmi£^t  line  perpeidicuUv  to  Ae  transverse 
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axin,  and  pBH<(In;t  throngh  tlif  centre  of  tlie  sun,  one  of  ^viadt. 
these  p»rti  would  be  less  than  the  other;  and  the  earth*""  v 
durin^r  its  passage  through  the  small  part  of  its  orbit, 
would  constantly  be  neai*er  the  sun  than  while  it  moved 
Chroiigh  the  other  portion.  Tbe  celerity  of  tbe  earth's 
motion  in  any  part  of  its  orbit  is  always  proportioned 
to  its  distance  from  tbe  sun  ;  the  nearer  it  is  to  the  son 
it  move9  tbe  bster the  farther  distant,  tbe  sbwer. 
The  earth  paraes  OA'cr  the  smaller  portion  of  its  orbit 
during  our  winter,  vdiich  must  therefore  he  shorter 
than  our  summer,  both  on  account  of  this  part  of  the 
orbit  being  smaller  than  the  other,  and  on  account  of 
the  increased  celerity  of  the  eartb*s  motion.  Tbe  dif- 
ference, according  to  Cassini,  is  7  days,  23  hours,  53, 
minutes.   While  it  is  winter  in  tbe  northern,  it  is  sum- 

.  mer  in  the  southern  hemisphere  \  wherefore  the  sum- 
mer in  the  southern  hemisphere  must  be  just  as  much 
sliorter  than  Uie  winter,  as  our  winter  is  shorter  than 
our  summer.  The  difference,  therefore,  between  tbe- 
length  of  the  summer  in  the  two  bemisuberes  is  almost 
16  days.  Tbe  aunmer  in  the  nortbeni  bemiaphere 
consists  of  19OT  days,  while  '  in  the  southern  U  consists 
only  of  1 74|.  They  are  to  one  another  nearly  in  the 
proportion  of  14  to  12.8;  and  the  beat  of  tbe  two 
bemis|dicre3  may  probably  have  nearly  tbe  same  pro- 
portion to  one  another.  Tbe  internal  limit  of  the 
trade-winds  ought  to  lie  that  parallel  where  tbe  mean 
heat  of  the  globe  is  greatest ;  this  would  be  the  equa- 
tor, if  both  hemispheres  were  equally  hot  \  but  since 
the  n<Klhera  hemisphere  is  the  hottest,  that  parallel 

'  ought  to  be  situated  somewhere  in  it )  and  since  tbe 
dinerence  between  the  beat  of  the  two  bemispberes  is 
not  great,  the  parallel  ou  j^t  not  to  be  so  &r  distant  from 
the  equator. 

The  trade-wind  would  blow  regularly  round  the 
iriiole  g^obe  if  the  torrid  zone  were  «U  covered  with 
water.  If  the  Indian  ocean  were  not  hounded  by  laaA 
en  tbe  north,  it  would  Uow  there  in  the  same  manner 
as  it  does  in  tbe  Atluitic  and  Paeific  oceans.  The 
rays  of  light  pass  through  a  transparent  body  without 
communicating  any,  or  at  least  but  a  small  degree  of 
heat.  If  a  piece  of  wood  be  inclosed  in  a  glass  vessel,, 
and  the  focus  of  a  burning-glass  directed  upon  it,  the 
wood  will  bum  to  ashes,  while  tbe  glass  through  which 
all  tbe  rays  passed  Is  not  even  heated.  When  an  opaque 
body  is  exposed  to  the  suo^s  rays,  it  is  heated  in  pro- 
port  ion  to  its  opacity.  If  the  bulb  of  a  thermometer 
be  exposed  to  the  sun,  the  mercury  will  ootriae  ao  high 
as  it  would  do  if  this  bulb  were  pamted  black.  Land 
Is  much  more  opaque  than  water  )  it  beeomes  therefore 
mndi  wanner  wbni  both  are  equally  enosed  to  tbe  in- 
fluence of  the  sun.  For  this  reason,  when  tbe  sun  ap- 
proaches tbe  tropic  of  Cancer,  India,  China,  and  the 
adjacent  countries,  become  much  hotter  tban  the  ocean 
which  washes  their  southern  coasts.  The  air  over  them 
becomes  rarefied,  and  ascends,  while  colder  air  rushes 
in  from  the  Indian  ocean  to  supply  its  place.  As  this 
cunent  of  air  moves  from  tbe  equator  northward,  it 
muat,  for  a  reason  already  ex^omed,  assume  the  ap- 
pearance of  a  Bootb-west  wind }  and  this  tendency  east- 
ward .is  increased  by  the  situation  of  the  countries  to 
which  it  flows.  This  is  the  canse  of  the  south-west 
monsoon,  which  Uows  during  snmmer  in  tbe  ncMrtbem 
parts  of  the  Indian  ocean.  Between  Borneo  and  the 
coast  1^  China,  its  direotioa  is  abnost  doe  aordi,  he- 
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cauLC  tlie  country  to  wliich  the  cuiTCDt  is  liirected  iics 
rather  to  the  ytvat  of  north ;  a  circumstiiiice  ivhich 
counteracts  its  greater  velocity. 

In  winter,  when  the  tiuii  is  on  the  soiilb  ^ide  of  the 
eqnator,  these  countries  become  tool,  and  the  nopth-cast 
ti-ude-n-ind  resumes  its  conrse,  which,  bad  it  not  been 
ttir  the  interference  of  tbcac  countries,  would  have  con- 
tinued the  whole  year. 

Aa  the  sun  approaches  the  tropic  of  Capricorn,  it  be- 
comes almost  perpendicular  to  New  Holland }  that 
continent  is  heated  in  its  lornj  the  air  over  it  is  rarefied, 
and  colder  air  rasbes  in  from  tfae  north  and  west  to  sup^ 
ply  its  place,  lliia  is  the  caosc  of  the  north-west  mon- 
soon, wbich  blows  from  October  to  April,  from  3"  to 
10°  south  latitude.  Near  Sumatra  its  direction  is  regu- 
lated by  the  coast :  this  is  the  case  also  between  Africa 
and  Madagascar. 

The  same  cause  which  occasions  the  monsoons,  gives 
rise  to  the  wtnd.'i  whitit  blow  on  the  west  coasts  of 
Africa  and  America.  The  air  above  the  land  is  hotter 
and  rarer,  and  consequently  ligliter  than  the  ftir  above 
the  sea  the  sea  air,  therefore,  flows  in,  and  forces  the 
lighter  land  atmosphere  to  ascend. 

The  same  thing  will  account  for  die  phenomena  of 
the  sea  and  land  breezes.  During  the  day,  the  cool 
air  of  the  sea,  loaded  with  vapours,  flows  in  upon  the 
land,  and  takes  the  place  of  the  rarefied  land  air.  As 
the  sun  declines,  the  rarefaction  of  the  land  air  is  dimi- 
nished ;  thus  an  equilibrium  is  restored.  As  tbe  sea  is 
not  so  much  heated  during  the  day  as  tbe  land,  neither 
is  it  so  much  cooled  during  the  night,  because  it  is  con- 
stantly exposing  a  new  surface  to  the  atmosphere.  As 
tbe  night  approaches,  therefore,  tbe  cooler  and  denser 
air  of  the  bills  (for  where  there  are  no  hills  there  are 
no  sea  and  land  breezes)  falU  down  upon  the  plains, 
and  pressing  upon  the  now  comparatively  lighter  air  of 
the  sea,  causes  tbe  land  breeze. 

The  rarefied  air  which  ascends  between  a**  and  ^ 
north  latitude,  has  been  shewn  to  be  tbe  princijMl 
cause  of  the  trade-winds.  Aatfais  air  ascends,  it  must 
become  gradually  colder,  and  coDseqnently  heavier  j  it 
would  therefore  descend  again  if  it  were  not  bu^ed  up 
by  the  constant  ascent  of  new  rarefied- air.  It  most 
therefore  spread  itself  to  the  north  and  south,  and  gra- 
dually mix  in  its  passage  with  the  lower  air;  -and  tbe 
greater  part  of  it  probably  does  not  reach  far  beyond 
30",  which  is'  the  external  -limit-  of  the  trade-wind, 
rhus  there  is  a  constant  circulation  of  the-  atmosphere 
in  the  torrid  zone  ;  it  ascends  near'the  equator,  diffoses 
itself  towards  tbe  north  and  south,  -descends  gradually 
as  it  approaches  30?,  and,  retoning  aeain  towards  the 
equator,  performs  the  flame  circuit,  at  has  been  tfae 
opinion  of  the  greater  part  of  those  -^0  have  oomider- 
ed  diis  subject,  that  the  -whole  of  the  rarefied  air 
which  ascends  near  the  equator,  advances  towards  the 
poles  and  descends  there.  But  if  this  were  tbe  case,  a 
constant  wind  would  blow  from  both  poles  towards  tbe 
equator,  and  the  trade  winds  would  extend  over  tbe  whole 
earth;  for  otherwise  tbe  ascent  of  air  in  tbetwrid  zone 
wonld  very  soon  cease.  A  little  reflection  must  con- 
vince OS  that  it  cannot  be  tme.  -  Barefied  air  difiera  in 
nothing  &om  the  common  air,  except  in  containing  a 
greater  quantity  of  heat.  As  it  ascends,  it  gradually 
loses  this  sttperflnonfl  heat.  What  then  shoidd  hinder  it 
from  descending,  and  mixing  with  the  atnwaphere  be- 


l  O  L  O  G  Y.  Cha 

low  ?  That  there  is  a  constant  carrent  of  bupcrior  air, 
however,  towards  tbe  poles,  cannot  be  doubted  j  but  it 
consists  principally  of  hydrogen  ga3.  We  shall  imme- 
diately attempt  to  assign  the  reasmi  why  its  accomula- 
tion  at  the  polo  is  not  always  attended  with  a  north 
wind. 

If  tfae  attractron  of  the  moon  and  the  dinnul  motion 
of  the  sun  faave  any  eflisct  apon  tfae  atmosphere,  aud 
that  tbey  have  swne  eflfect  can  hardly  be  disputed,  there 
must  be  a  real  motion  of  the  ur  westwards  within  the 
limits  «f  the  tmde-winds.  When  this  body  of  air 
reaches  America,  its  further  passage  westwarm  is  stopt 
by  the  mountains  which  extend  fnm  one  extremity  of 
that  continent  to  the  other.  From  tfae  momentum  of 
this  air,  when  it  strikes  ag-ainst  the  sides  of  these  moon- 
tains,  and  from  its  elasticity,  it  must  acquire  from  tbcm 
a  considerable  velocity,  in  a  direction  contrary  to  -tbe 
first,  and  would  tberf:fore  return  eastwards  again  if  this 
were  not  prevented  fay  tbe  trade-winds.  It  must  there- 
fore rush  forwards  in  that  direction  where  it  meets  with 
the  least  resistance :  -that  is,  towards  Uie  north  and 
sooth.  As  air  is  neaH<^  a  perfectly  elastic  body,  when 
it  strikes  against  the  sides  of  the  Amoican  nomttains. 
Its  velocity  will  not  be  perceptibly  diminished,  thongfa 
its  direction  be  changed.  -Continning  to  move,  then- 
fore,  with  the  velocity  of  the  equator,  when  it  arrives 
at  the  temperate  zones  it  will  assume  tbe  appeannce  of 
a  north-east  or  south-east  wind.  .  To  this  is  to  be  as- 
cribed the  fi  equency  of  south-west  winds  -over  tbe  At- 
lantic ocean  and  western  parte  <^  EoKtpe.  Wfaetber 
these  winds  are  equally  frequent  in  tfae  northern  Pacific 
ocean,  we  have  not  been  -able  to  ascertain ;  bat  it  is 
probable  that  the  mountains  in  Asia  prodnoc  the  sane 
efiect  as  those  in  America. 

It  is  not  impossible  that  another  circumstance  may 
also  Cfmtribute  to  the  production  of  these  winds.  Tbe 
oxygen,  which  is  rather  heavier  than  common  air,  may 
mix  with  Uie  atmosphere ;  but  Uie  hydrogen  (a  cabw 
foot  of  whidi  weighs  only  41.41  grains, -while  *  cnhie 
foot  of  oxygen  weighs  593-32  grains)  may  aseend  to 
tfae  higher  regions  of  the  atmosphere. 

By  whatt  means  the  decomposition  is  accomplidied 
(if  it  takes  pbuie  at  all)  we  cannot  tell.  There  aie 
probably  a  thousand  causes  in  nature  of  which  we  are 
entirely  ignorant.  Whetber  heat  and  light,  when  long 
applied  to  -Tapours,  may  not  be  able  to  decompound- 
them,  by  noiting  with  the  hydiogen,  which  seems  to 
have  a  greater  attraction  for  heat  than  oxygen  haa,  or 
whether  tfae  electrical  floid  may  not  be  o^ble  of  pro- 
ducing this  efiect,  are  questions  nhi^  future  observa- 
tions and  experiments  must  dataimine.  Dr  Franklin 
filled  a  glass  tube  with  water,  and  .paiied  an  electrical 
shock  throagfa  it  j  the  tnfae  tnu  br^ten  in  ^eces,  and 
the  whole  water  disappeared.  He  repeated  the  experi- 
ment with  ink  instead  ef  water,  and  pUced  the  tube 
upon  wbite  paper :  the  same  effecto  fdlowed,  and  tbs 
ink,  though  it^isappeared  completely,  left  no  stain  on 
the  paper.  Whether  tbe  water  in  ibese  cases  was  de- 
composed or  not,  it  is  impossible  to  say ;  but  the  suppo- 
sition that  it  was,  is  not  im|Ht>bable.  An  experiaieDt 
mi^t  easily  be  contrived  to  determine  the  point. 

This  decomposition  would  acconnt  for  the  frequency 
of  sonth-west  winds,  particularly  in  summer  j  for  thtf 
new  air  is  furnished  to  snp^y  tho  ^sce  of  tbot  whidi 
is  forced  irarthwaiida  hf  the  eanaes  abeady  1 
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PerbifB  it  amy  be  a  conGrnuUion  of  thii  conjecture, 
■'that  the  sontb-weat  winds  generallr  extend  over  a  great- 
er tract  of  countr/  than  moKt  other  winds  which  blow 
in  the  temperate  zones.  What  has  becii  said  of  sooth- 
iveat  winds  holds  equally  with  regard  to  north-west 
winds  in  the  south  teniperate  zone. 

After  sooth-west  winds  have  blown  for  some  time,  a 
great  qaaAtity  of  aip  will  be  accumulated  at  the  pole, 
mt  least  if  they  extend  over  all  the  northern  hemisphere } 
and  it  appears,  from  comparing  the  tables  kept  by  some 
of  our  late  navigators  in  the  northern  Pacific  ocean  with 
umiUr  tables  kept  in  this  island,  that  this  is  sometimes 
the  case  so  far  as  relates  to  die  Atlantic  and  Pacific 
ooeaiis.  When  this  accumolation  beconct  great,  it 
most,  from  the  nature  of  fluids,  and  from  the  elasticity 
-  «f  the  air,  press  with  a  considerahle  aad  increasing  force 
on  the  advancing  air }  so  that  in  time  it  becomes  strong- 
er than  the  soutfa-west  wind.  This  will  occasion  at  first 
a  calm,  and  afiterwards  a  north  wind,  which  will  be- 
come gradually  easterly  as  it  advances  southwards,  from 
its  not  assuming  immediately  the  velocity  of  the  earth. 
■  The  mass  of  the  atmosphere  will  be  increased  to  all  those 
places  over  which  this  north-east  wind  blows  j  this  is 
confirmed  by  the  almost  coastaat  rise  of  the  banuneter 
during  a  north-east  wind. 

Whatever  tends  to  increase  the  bulk  of  the  atma- 
sjdiere  near  the  pole,  must  tend  also  to  increase  the  fre- 
quency of  north-east  winds ;  and  if  there  be  any  season 
when  tins  incnase  takes  place  more  partisolaiiy,  that 
aeason  irill  be  moat  liahle  to  these  winds.  During  win- 
ter the  nerthem  puts  of  Europe  are  covered  with  snov, 
which  is  melted  in  the  beginning  of  summer,  when  the 
'  heat  of  the  sun  becomes  more  powerful.  Great  quanti- 
ties of  vapour  are  during  that  time  raised,  which  will 
augment  both  the  bulk  and  weight  of  the'  atmosphere, 
especially  if  the  conjectore  about  the  conversion  of  va> 
pour  into  air  has  any  foundation.  Hence  north-east 
winds  are  most  prevalent  during  May  and  June. 

But  it  will  be  said,  if  this  hypothesis  were  true,  the 
wmth-vest  and  north-east  winds  ought  to  blow  alter- 
nately, and  cwtinne  each  of  them  for  a  stated  time  } 
whereas  the  smith-west  wind  blows  sometinies  longer 
and  sometimes  shorter,  neither  is  it  always  lUlewed  by 
a  north-east  wind. 

If  the  ctrnjeoture  ^ont  the  decomposition  oi  vapoor 
m  the  tonid  zone  be  twm,  the  hydrogen  whidi  finwied 
a  part  of  it  will  ascend  from  its  lightness,  and  fturm  a 
stratum  above  the  atmosi^ierical  air,  and  gradually  ex- 
tend itself^  as  additional  hydfx^en  rises,  towards  the 
north  and  sonth,  till  at  last  it  r^iches  the  poles.  Tlie 
l^tness  of  hydrogen  is  owing  to  the  great  quantity  of 
hnt  which  it  cootaios  j  as  it  a^troaraes  the  poles  it 
must  lose  a  great  part  of  this  bint,  and  may  in  conse- 
quence become  heavy  enough  to  mix  with  the  atmo- 
sphere below-.  Oxygen  makes  a  part  of  the  atmo- 
sphere i  and  its  proportion  near  tM  pides  may  some- 
times be  greater  than  ordinary,  on  acooont  of  the  addi- 
tional quantity  brought  thither  from  the  tomd  imc. 
Mr  Cavendish  mixed  oxygen  and  hydn^en  together  in 
a  glass  jar  >  and  upon  making  an  electncid  spark  pass 
Unraugh  th«n,  they  immediate^  combined  and  fecmed 
water. 

That  there  is  electric  matter  at  the  poles,  cannot  be 
doubted.  The  abbe  Chappe  informs  us,  tluU  he  saw 
thnodev  and  Jightniog  nsuk  mnc  ficqnently  at  TtM- 


ski  and  other  parts  of  Siberia,  than  in  any  ether  part  Vuds. 
of  the  worid.  In  the  north  of  Europe,  the  air,  during  ''■-w^— ' 
very  odd  weather,  is  exceediiwly  electric ;  sparks  can 
be  drawn  from  a  person*8  haocU  and  lace,  fay  combing 
his  hair,  or  even  powdering  him  with  a  puflT.  ^ptnun- 
-  was  an  eye-witness  to  this  &ct,  and  to  still  more  asto- 
nishing proo&  of  the  electricity  of  the  atmosphere  dnrii^f 
great  colds. 

May  not  the  appearance  of  the  anrora  borealis  be 
owing  to  the  anion  of  oxygen  and  hyitrogen  by  tbe  in- 
tervention of  the  electric  fluid  ?  That  it  is  an  electrical 
phenomenon,  at  least,  can  hardly  be  doubted.  Artifi-* 
cial  electricity  is  much  strengthened  during  an  aurora^ 
as  M.  Volta  and  IMr  Canton  have  observed  }  and  the 
magnetic  needle  moves  with  the  same  irregularity  dur- 
ing an  aurora  that  has  been  observed  in  other  electrical 
pbennuena.  This  lact  we  learn  from  Bergman  and 
Oc  la  Irfuide.  Many  philosophers  have  attrmp^d  to 
demonstrate  that  aororse  boreales  are  beyond  the  earth*8 
atmosphere  j  but  the  very  difierent  results  of  their  cal- 
culations evidently  prove  that  they  were  not  possessed 
of  sufficient  data. 

If  this  conjecture  be  true,  part  of  the  atmosphere 
near  the  poles  nuist  at  times  be  converted  into  water. 
This  would  account  for  the  long  continuance  of  south- 
west winds  at  particular  times  }  whin  tbey^  do  so,  a  da* 
composition  of  tbe  atmosphere  is  going  on  at  tbe  pole. 
It  would  render  this  conjecture  more  probable,  it  tbe 
barometer  fell  always  wbra  a  sonth-west  wind  continues 
long.  70 

If  this  hypothesis  he  tme,  a  south-west  wind  oa^tSo>a-wnt 
always  to  blow  after  anrone  horeales  j  and  we  are  m- 
formed  by  Mr  Winu,  that  this  is  actually  the  ca8e.|^^„y^ 
This  be  found  never  to  faU  in  23  instances.  He  ob-borcaks. 
served  also,  that  when  tbe  anrora  was  bright,  the  gale 
came  on  within  24  hours,  but  did  not  last  long :  bnt  if  ' 
it  was  faint  and  di^,  the  gale  was  longer  in  begianing,.  ~ 
and  less  violent,  but  it  contianed  longer.  This  looks 
like  a  confirmation  of  our  conjecture.  Bright  aurorse 
are  probably  nearer  than  these  which  are  dull.  Now, 
if  tlw  anrora  borealis  be  attended  with  a  decempoaitiea 
of  a  quantity  of  air,  that  part  of  the  atmos^ere  iriiich 
is  nearest  roust  first  rush  in  to  supply  the  distant  parts. 
Just  as  if  a  hole  were  bored  in  the  end  nf  a  long  ¥essel 
filled  with  water,  the  water  nearest  the  hole  would  flow 
out  immediately,  and  it  would  be  some  time  before  the 
water  at  the  odber  end  of  the  vessel  l>e^^  to  move. 
Tbe  nearer  we  are  to  the  place  of  precipitation,  the 
sooner  will  we  foel  tbe  south-west  wind.  It  ought 
tberefitre  to  begin  sooner  after  a  bright  aurora,  because 
it  is  nearer  than  a  dull  and  faint  one.  Precipitations 
of  tbe  atmosphere  at  a  distance  from  the  pole  cannot  be 
so  great  as  those  which  take  place  near  it ;  because  the 
cold  will  not  be  sufficient  to  condense  so  great  a  quantity 
of  hydrogen  ^  sooth-west  winds,  therefore,.  oiq|fat  net 
to  IsM  so  long  af^er  bright  as  ailei*  dull  aurorae.  n^inda 
are  more  violent  after  bri^t  aororse,  because  they  are- 
nearer  the  j^ace  of  precipitation}  just  as  tbe  water  near 
tbe  hole  of  the  vomel  runs  swifter  than  that  which  is  at 
a  coofliderable  distance. 

If  these  conjectures  have  any  foundatitm  in  nature,  IMable 
Uiere  are  two  sources  of  sonth- west  winds }  the  first  has  ca*n  of 
its  (vigin  in  tbe  trade  winds,,  tbe  second  in  precipita- 
turns  of  the  atmosphere  near  the  pole.   When  they  on-  ^ 
ginate  fron  tlw  fint  cause,  they  will  blow  in  countries 
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^  Wui^-  ^  fiutlier  sondi  for  some  time  Iwfwe  tiny  m  felt  in  tboie 
' '  f  ■  " '  whicb  m  ftrflier  north ;  but  the  contrarj  will  take 
place  when  thcj  are  awing  to  the  aeeond  caoK.  In 
this  last  case,  too,  the barometerwitl sink cooaiderablj; 
anci  it  actuaUj  does  so  constantly  afler  aurorce,  as  we 
are  informed  hj  Mr  Madison,  who  paid  particular  at- 
tention to  tbis  subject.  By  keeping  accurate  metetwo- 
logical  tables  in  difTerent  latitudes,  it  might  easily  be 
discoNxred  whether  these  consequences  be  true,  and  of 
«onr8C  whether  the  above  conjectures  be  well  or  ill 
l^ronnded* 

It  appears  that  winds  genenlly  commence  at  that 
point  towards  iriiich  they  blow  i  and  hence  they  must 
^liaat  the  tone  from  a  rarefiwtion  and  consequent  displacing  of  the 
^^'^^   air  in  some  particular  place,  by  the  actioh  of  heat,  or 
whkh  the/        other  cause.   Puliaps,  according  to  Uie  idea  of 
))]pw.       Air  ^'mUams,  this  cause  may  he  an  increased  precipita- 
'  tion  of  the  superior  strata  of  air,  rendered  unusually 
dense  from  its  being  surcharged  with  moisture  in  the 
place  where  the  wind  begins  to  blow,  or  from  an  in- 
creased evaporation  from  a  humid  surfiure  in  the  oppo- 
aite  direction. 

Hurricanes  are  constantly  preceded  by  a  great  de- 
pression of  the  thermometer;  and  in  these  cases  the 
wind  often  seems  to  blow  from  erery  direction  towards 
the  quailer  where  this  fidl  of  the  barometer  is  oh- 
-  served. 

Ylolent  winds  from  the  north-east  have  repeatedly 
been  observed  to  begin  at  the  quarter  towards  which 
they  blow.  In  1740  Dr  Franklin  was  prevented  from 
observing  an  eclipse  of  the  moon  at  Philadelphia  by  a 
north>east  storm,  which  came  on  about  seven  oVluck 
in  the  evening.  He  was  surprised  to  find  afterwards 
tliat  it  bad  not  come  on  at  Boston  till  near  1 1  oVIock  ; 
and,  upon  comparing  all  the  accounts  which  be  recei- 
ved from  the  several  colonies  of  the  beginning  of  this 
and  other  storms  of  the  same  kind,  he  found  it  to  be 
always  an  hour  later  the  farther  north- east,  for  every 
100  miles.  **  From  bence  (says  he)  I  formed  an  idea 
of  the  course  of  the  storm,  which  I  will  explain  by  a 
familiar  instance.  I  suppose  a  long  canal  of  water  stop- 
ped at  the  end  by  a  gate.  The  water  is  at  rest  till  the 
gate  is  opened  j  then  It  begins  to  move  out  through  the 
gate,  and  the  water  next  the  gate  is  first  in  motion, 
and  moves  on  towards  the  gate,  and  so  on  successively, 
till  the  water  at  the  head  of  the  canal  is  in  motion, 
whicb  it  is  last  of  all.  In  this  case  the  water  moves 
indeed  towards  the  gate  \  but  the  successive  times  of 
beginning  the  motion  are  in  the  contrary  way,  vie., 
from  the  gate  back  to  the  head  of  the  canal.  Thus  to 
prodace  a  north -cast  storm,  I  suppose  some  great  rare- 
faction of  the  air  in  or  near  tbe  gulf  of  Mexico',  the 
air  arising  thence  has  its  place  HUpplied  by  tbe  next  more 
northern,  cooler,  and  therefore  denser  and  heavier 
air ;  a  successive  current  is  foi'med,  to  which  our  coast 
and  inland  mountains  give  a  north-east  direction.** 

Several  instances  of  a  similar  kind  have  occurred. 
In  r832,  Dr  Mitchell  observed  a  storm  which  began 
■at  Charlestown  on  the  list  ofFilirnavy,  at  two  o'clock 
P.  M.  but  was  not  observed  at  Washington,  several 
hundred  miles  to  the  north-cast,  till  five  oVIock ;  at 
New- York  till  10,  nor  at  Albany  till  diiybrciik  of  the 
-following  morning.  Hence  it  appears  timt  it  niunt  have 
moved  at  the  rate  of  iioq  miles  in  11  hours,  or  lOO 
'  miles  an  hoar.  1 


O  L  O  G  Y.  Chap. : 

A  remaikable  stonn  of  tUs  kind,  in  wUdi  Ae  wind  w;, 
was  euteriy,  and  attraded  with  a  iMwry  fail  of  snow, 
was  obserred  in  ScoUand  on  the  Stiiof  Februair  1799 ; 
but  the  motion  of  tbe  wind  was  much  slower.  It  began 
to  sqow  at  Falkirk  on  the  7th  of  February  at  six  in  tbe 
evening,  but  in  Edinburgh  not  till  one  o'clock  A.  M. 
on  the  8tb  j  and  the  snow  was  not  observed  at  Dunbar 
till  seven  hours  after.  Tbe  storm  continued  1 1  boors, 
during  which  tinn  k  did  not  tnvel  more  than  100 
miles. 

Currents  of  air  from  the  poles  naturally  assume  a 
north-east  direction  as  they  advance  sontfawazdi,  be- 
cause their  diurnal  motion  Wcomes  less  than  that  of  tbe 
earth.  Varioos  cirenmstaiioea,  faovever,  may  dmi^ 
this  direction,  and  cause  them  to  become  north,  oreren 
north-west  winds.  The  sooth-west  windi  tbcmKlves 
may  often  prove  sufficient  ibr  this  j  and  violent  rains, 
or  great  heat,  by  lessening  or  raicfying  the  atnkospbeie 
in  any  country,  will  produce  the  same  effect  in  coun- 
tries to  tbe  westwards,  when  north  winds  ha^en  to  be 
blowing. 

In  North  America,  the  nortb-west  winds  become 
gradually  more  frequent  as  we  advance  northwards. 
Tlie  east  coast  of  tbis  continent,  where  the  obsemtions 
were  made  from  which  tbis  conclnsioB  mui  drawn,  is 
alone  cultivated  i  tbe  rest  of  tbe  country  is  cowed 
with  wood.  Now  cultivated  countries  are  gcserally 
CMisidered  as  wanner  than  those  which  am  nncnltiTates, 
though  Mr  Williams  is  of  a  difiercot  oipinum  \  and  00 
this  circumstance  founds  his  hypothesis  of  tbe  climate 
of  Britain  bein^  much  deteriorated  during  the  last  50 
years.  The  air,  therefore,  in  the  Interior  parts  of  the 
countrjf  should  be  constantly  colder  than  the  east  coast. 
This  difference  will  scarcely  be  perceptible  in  tbe  south- 
ern partK,  because  there  the  Influence  of  the  sim  is  very 
powerful  -J  but  it  will  become  gradually  greater  as  we 
advance  northwards,  because  the  influeuf^  -of  tbe  sun 
dunlni^es,  and  the  continent  becomes  broader.  Hence 
north-west  winds  onf^t  to  become  more  frequent  upon 
the  east  coast  as  we  advance  northwards  ^  and  they 
will  probably  cease  to  blow  so  often  as  soon  as  the 
whole  dontinent  of  North  America  becomes  cultiva- 

.  .       .  .  " 

There  is-one  curious  circnmstanee  which  deserves  at-I>>fi^ 

tention  :  One  current  of  air  is  often  observed  to  blow  at 
the  surface  of  the  earth,  while  a  current  in  the  contrary 
direction  is  flawing  in  a  superior  part  of  the  atmos^iere.  nnKjibcni 
Dr  Thomson  on  one  occasion  observed  three  currents  tbe  nM 
of  this  kind  blowing  all  at  the  same  time  In  contrary'''*^ 
directions.    It  has  been  aflirmed  that  changes  of  wea- 
ther commonly  CMnmence  in  the  upper  strata,  and  that 
they  are  gradui^Iy  extended  by  the  current  of  air  that 
commences  above,  proceeding  towards  tbe  lower  parts 
of  the  atmosphere. 

Besides  these  more  genend  winds,  there  are  otbenjwU 
which  extend  only  on-r  a  very  small  part  of  tbe  earth.  vMi- 
These  originate  from  many  di&rent  causes.  The 
atmosphere  Is  principally  composed  of  three  diflereat 
kinds  of  air,  oxvgen,  azote,  and  carbonic  acid^  to  which 
may  be  added  water.  Great  quantities  of  each  of  these 
ingredients  are  constantly  changing  their  aerial  form, 
and  combining  with  various  substances :  or  they  tM 
separating  from  otbcr  'bodies,  assuming  the  form  of  air, 
and  mixing  with  tbe  atmosphere.  Partial  dcficienrles, 
therefore,  and  partial  accumulations,  must  be  contioe- 
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Chap.  V. 

Mnnn.  ftUy  tfllUav  diftvedt  pwto  «f  Uia  atmotpkecd, 

'  w  '■'  wlncb  will  oMuiM  wiodt  wysu  in  directM,  violmee, 
aarf  ooatiiMUuiee,  ucopdiDg  to  oh  auAimttm  the 
quurtity  ef  wr  deatro^'cd  or  pradoccd.  Beudn  ^wie, 
\hens  UB  many  «tW  ingmdionts  oewtatiUf  ouxlDg 
with  the  «tmiKpbffW,  md  muij  partuU  caoKs  of  corndtfO- 
sation  aod  rarefi»ction  in  pwrticidar  places.  To  Umm, 
aoJ  probabljr  other  cansca  hitberto  uoIumwd,  are  to 
be  ascribed  all  those  winds  which  blow  in  any  pUce 
beiidea  the  general  ones  already  explained }  and  which, 
a>  they  depend  on  caanea  faiUierto  at  least  reckoned 
ceotingent,  will  probably  for  ever  prevent  uniformity 
mad  regularity  in  the  winds.  All  tkeae  caiwes,  bow- 
evor,  owy,  aod  pfobaUy  villi  ba  discovend :  the  cir* 
CMBWtaiw  in  which  they  will  take  place^  md  dw  ef- 
fteta  they  wilt  fiwduoe,  nay  he  known  j  and  when- 
ew  thia  ia  tbe  Oaaei  the  winda  of  any  j^ace  may  in 
■a«M  flwastve  be  lodnoed  to  calcnlation. 

Chap.  V.  Of  Metwt, 

Mrtwi.  Thk  principal  huunoas  phenomena  denominated 
meteMs,  have  been  MIy  comidered  under  Atmo- 
spheric Elkcthicitt.  Thos*  meteon  that  bunt  tn 
tho  air,  and  are  foUowed  by  the  falling  of  stones  or 
odker  mineral  substaocea,  have  been  fuUydcscribed  and 
accounted  for  uader  MlcrxOROLlTE.  W«  have  here 
oaly  to  Mtioe  briefly  the  acteots  called  faUing  «tarr, 

auB  ign^ jA'*'** 

The  &nieg  or  ahootiag  star  is  a  very  commoii  pheno- 
nMnoni  and  takes  phee  more  ospeciaJly  at  those  sea- 
sons and  in  ■  those  sitnatieas  when  tbe  aurora  borralis  is 
most  frefuently  observed.  Indeed  they  are  considered  by 
most  pfasloaophers  as  modifications  of  the  same  phen»- 
menon,  and  depending  on  the  name  cause.  We  have 
seen  good  reason  to  conclude  that  the  aurora  borealis  is 
an  electrical  meteor ;  and  if  the  falling  star  is  so  nearly 
allied  to  the  aurora  as  is  supposed,  it  must  also  be  pro- 
duced fay  electricity.  Mr  G.  Morgan  seems  to  have 
no  doubt  of  the  electrical  natuie  of  this  meteor,  and 
remarks  tb«t  if  what  appears  as  an  undulating  flash  in 
the  aorera,  could  be  oonoentrated  or  confined  within 
smaller  dimensiims,  it  would  probably  assume  the  ap- 
peamnce  <rf  a  fiUliug  star.  He  founds  this  opinion 
^uefly  on  the  following  experiment. 

Into  a  tube  48  inches  long,  and  \  inch  diameter, 
Mr  Morgan  conveyed  as  much  air,  as,  under  the  cooh 
men  pressure  of  the  atmosphere,  would  fill  two  inches  in 
length  of  the  same  tube.  (The  tube  we  presaroe 
was  prcTiously  exhausted  of  air.)  One  extremity  of 
the  tube  be  connected  with  the  ground  by  means  of 
good  condootora,  and  fastened  to  Ac  other  a  metallic  ball. 
'Ilirougb  the  tube  thus  filled  with  rarefied  air,  be  sent 
electric  sparLs  of  diflferent  magnitudes,  by  bringing  the 
ball  within  the  striking  distance  of  different  fixed  con- 
ductors. When  tbe  sparks  were  small,  a  flash  like  that 
of  the  aurora  boicalis,  seemed  to  fill  the  whole  tube  { 
but  when  the  spark  was  what  might  be  made  to  strike 
throuj^  10  incbea  in-the  open  airt  it  ^qpeared  to  strike 
throngh  tbe  whole  length  of  the  tube,  with  all  the 
brilliancy  and  atraightness  of  a  ^liog  star.  If,  how- 
ever, he  extracted  part  of  the  air  out  of  the  tube,  by 
tbe  air-pump,  he  could  ntver  make  the  electric  fluid 
assume  any  form  excepting  dwt  of  a  flash }  but  by 
exchanging  the  tube  for  another  with  a  thezmanetricid 
Voi^  ^OU.  Fart  II.  f 
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ball,  aad  treattng  it  in  the  save  mauMr  as  the  preced- 
ing, the  flash  Mover  appcated,  hut  the  fluid  nits  paSaage 
assnoMd  all  the  brilliaiicy  «f  a  fidUu  star. 

It  is  easy  ta  iraoe  the  stmilarity«AiroHMtaaces  that 
taka  place  in  this  experiment,  and  in  tbe  natural  pheao- 
mcnoo  of  the  falling  star.  BeUi  ti^e  place  ia  rarefied 
air both  are  rematkaUe  for  the  bri^tDcas  of  their 
light,  and  for  the  straij^tness  of  their  direction.  That 
faUiug  stars  an  freqoently,  if  net  always,  the  concen- 
tration of  an  aurora  boncalis,  may  be  inferred  from 
their  being  the  constant  attendants  a  very  eleetrical 
st^  of  tha  atmosphere ;  and  from  their  frequent  aj^ear- 
ance  near  that  portion  of  tbe  -faeaxpas  iriiich  is  ilia- 
mined  by  the  northern  limits  at  the  time  ti  their  1^ 
pearance.  • 

Mr  Morgan  was  ridiag  towards  Norwich  late  at 
night,  when  to  the  north-cast  of  the  town  be  beheld  a 
fine  conical  stream  of  Uie  aorora  borealis.  The  whole 
body  every  now  and  then  flashed,  as  if  an  additional 
qoantily  of  electric  fluid  were  threwa  into  it,  and 
neariy  at  the  same  instant  he  perceived  what  is  vulnriy 
called  a  falling  star,  darting  from  iu  summit.  Tins 
appearaaoe  he  observed  twice  successively. 

The  i^ig ffOuutt  or  vnU^th-tfu-fniupy  that  appears  iganU' 
so  often  in  bi^gy,  marsby  and  damp  situations,  decoy-tass. 
ing  the  nawary  traveller,  and  terrifying  the  supcrsti- 
tieiu  vulgar,  seems  to  be  rather  of  a  pboaphnic  tbu  «i 
eleetrie  nature,  simitv  to  the  Itf^  iriiidi  is  emitted 
by  stale  fi«h,  rotten  wood,  and  other  potresoent  sob* 
stances.  Sir  Isaac  Newton  defined  it  to  he  a  vapour 
shining  withont  heat. 

A  nmaritaUe  tgtm  fottaa  was  observed  by  tHr 
Derfcam,  in  some  boggy  ground,  between  two  rocky 
hills.  He  waa>  so  fortunate  as  to  be  able  to  approach  it 
within  two  or  three  yards.  It  moved  with  a  brisk  and 
desultory  motion  about  a  dead  thistle,  till  a  slight  agita- 
tion of  the  air,  occasioned,  as  be  mipposcd,  by  bis  oeir 
approach  to  it,  occasioned  it  to  jump  to  another  place  i 
and  as  he  approached,  it  kept  flying  before  him.  He 
was  near  enoOf^  to  satisfy  himself,  that  it  could  not  he 
the  shtaing  of  ^ow-wwrms  or  ether  lasecti— it  was  eoe 
uniform  body  of  U^t. 

At.  Beccaria  mentions  two  of  ttese  lununoos  af^peai^ 
anees,  v^iclr  w«re  frequently  observed  }a  the  neigh- 
.  boutimed  of  B<dogiia,  and  which  emitted  a  light  equal 
to  that  of  an  ormnary  foggot.  Their  motions  were 
unequal,  sometimes  rising,  and  sometimes  sinking  to- 
wards the  earth  ^  sometimes  totally  disappearing,  tbougli 
in  general  theycontinued  hovering  about  six  feet  from 
the  ground,  lliey  differed  in  size  and  figore-j  and  in- 
deed, the  form  of  each  was  fluctuating,  Eometimea 
floating  like  waves,  and  dropping  sparks  of  fire.  He 
was  assured  there  was  not  a  dark  night  in  the  whole 
year  in  which  they  did  not  appear;  nor  was  their  apfear- 
anoe  at  all  aflStcted  by  the  weather,  wfaeUier  com  m  ■ 
hot,  snow  or  rain.  Tliey  have  been  known  to  change 
tlieir  colour  from  red  to  yellow  \  and  generally  new 
fainter  as  any  person  a^iroached,  vanidnng  entirely 
when  tbe  observer  came  very  near  to  them,  and  appear- 
ingagain  at  some  distance. 

Dr  Shaw  also  describes  a  singular  igm'w  fatuus, 
which  be  saw  in  the  Holy  Land.  It  was  sometimes 
globular,  or  in  the  form  of  the  flame  <^a  candle ;  and 
immediately  afiterwards  spread  itsdf  so  much,  as  'Jto 
involTe  the  whole  company  in  a  pale  iaedGmiva  li^^ 
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Vcate.  and  then  wu  obterved  to  contnct  ittelf  agaiiit  mod  ind-  bte  \ 
*  danlr  dinppear.    In  lew  than  a  mumte,  however,  it 

would  beoonw  visible  u  before,  and  mn  along  from  one 
place  to  another}  or  would  CKpnnd  itaelf  over  more 
than  three,  acres  tt  the  adjacent  mountains.  The  atmo- 
sphere at  this  time  was  thick  and  hazy. 

All  these  luminous  appearances  are  probably  owii^ 
to  the  extrication  of  hydrogen  gas  so  slightly  unpreg- 
nated  with  phosphorus  as  to  conttnoe  emitting  a  faint 
light,  without  producing  that  brilliant  flash  which 
follows  the  sudden  extrication  into  the  air,  of  the  com- 
mon ^ospherated  hydrogen  gas  obtained  in  the  usoal 
chemical  experiment  of  throwing  phos|diDret  of  lime 
into  water. 


c«icluj«» 
ontbfl 
thcr. 


Chap.  VI.    Of  the  Jpplicatien  of  Meteoretogy  to 
Prepiesticating  the  Weather, 

It  has  ever  been  a  principal  object  among  mankind, 
to  ibretel  the  changes  of  weathra  that  are  likely  to  fol- 
low particular  appearances  in  the  sky,  among  the 
heavenly  bodies,  &c. }  and  it  has  been  often  alleged, 
that  in  this  respect  the  philosopher  is  far  behind  the 
husbandman  and  the  shepherd.  Were  the  former,  how- 
ever, to  add  to  his  scientific  researches  the  observations 
to  which  the  lattor  are  indebted  for  their  judgment  of 
the  weather,  ha  would  sow  be  far  superior  to  them  in 
79  this  respect. 
Kinran*!  jy^  K^irwan  has  lately  endeavoured  to  discover  pro* 
bable  rules  for  prognosticating  the  weather  in  different 
seasons,  as  fitf  as  n^rds  this  dimato,  from  tables  of 
observation  alone ;  wd  from  comparing  a  number  of 
.  these  ^Mervations  made  in  England,  from  1 67  7  to  1 7  89, 
be  found, 

I.  That  when  there  has  been  no  rtorm  before  or  af- 
ter tbe  vernal  equinox,  the  ensuing  summer  is  general- 
ly times  in  six. 

1.  That  iriieo  a  storm  happens  from  an  easterly 
point,  either  on  the  19th,  20th,  or  2isl  of  Ma^, 
the  suoceeding  summer  is  generally  dry  four  times  m 
five. 

3.  That  when  a  storm  arises  on  the  26th,  37tb,  or 
39th  of  May  (and  not  before),  in  any  point,  the  suc- 
ceeding summer  is  generally  dry  four  tiroes  in  five. 

4.  Ii  thm  be  a  storm  at  south-west  or  west-south- 
west on  the  19th,  20tb,  2i8t,  or  22d  of  March,  the 
Succeeding  summer  is  generally  veet  five  times  in  six. 

I  In  this  country  winters  and  springs,  if  dry,  are  most 

commonly  cold  ;  if  moist,  warm :  on  the  contrary,  dry 
snmroers  and  automns  are  usually  hot^  and  moist  summers 
cold.  So  that  if  we  know  tbe  moistness  or  dryness  of 
a  season,  we  can  judge  pretty  accurately  of  its  tempera- 
ture. 

From  a  table  of  the  weather  kept  by  Dr  Rutty,  in 
Dublin,  for  41  years,  Dr  Kirwan  endeavoured  to  cal- 
culate the  probabilities  of  particular  seasons  being  fol- 
lowed, by  others.  Though  his  rules  relate  chiefly  to 
the  dioute  of  Ireland,  yet  as  probably  there  is  not 
much  dUferciice  between  that  island  and  Britain,  in  the 
gmieral  appearance  the  seaons,  we  shall  mention  his 
emclasions  here. 
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II  wet  antannm,  iz  dij,  nad  19  variable.  A  Wnik 
season  acenrding  to  Dr  Kirwan,  is  omuited  wet,  when 
it  oootnttts  two  wet  months.  In  ganeral,  the  quantily 
of  fain  which  foils  in  dry  seasons  is  less  than  five  inches; 
in  wet  seasons  more.  Variable  seascms  are  those  in  vidiich 
there  falls  between  30  and  36  pounds,  a  pound  beii^ 
eqnal  to  .157637  of  an  inch. 

The  order  in  whif^  the  diflferent  seasons  succeeded  pninble 
each  ether,  was  as  in  the  following  table. 


TioKi 


A  dry  spring 
A  wet  s^ing 
A.  variable  sprbg 
A.  dry  sunmer 
A  wet  summer 

A  variable  summer 

A  dry  spring  and  dry 
summer 
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A,  dry  spring  and  wet '  J 


summer 


A  wet  spring  and  dry 


summer 


A  wet  spring  and  wet 
summer 

A  wet  spring  and  va- 
riable sammer 

A  dry  spring  and  va- 
riable summer 

A  variable  sjoingaod  f 
dry  Summer  A 

A  variable  spring  and 
wet  summer 

A  variable  sjK'ingand 
variable  summer 
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Hence  Dr  Kirwan  deduced  tbe  probability  of  thsIUeiiir 
kind  of  seasons  which  would  follow  others.    This  pro-P"f"*J 
In  41  yean  there  were  six  wet  springs,  32  diy,  and    halnlity  is  expressed  in  the  last  column  of  the  toble,  mHl^J^^ 
13  variable}  30  wet  soBmierf,  i6  Arj,  and  five  varia<-    u  to  1w  nadcEmtood  in  this  manner.   The  probabilt^ 

that 
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METEOROLOGY. 


■  that  R  dry  snnnnewni  follow  n  irj  Bpring  is  44}  '^'^ 
^  a  irct  rammer  vill  follow  a  diy  spring,  -r;  }  that  a  va- 
riable sommer  will  follow  a  dry  spring.  Vn       *o  od* 

This  method  of  Dr  Kirwan,  if  there  is  such  a  con- 
nexion between  the  different  seasons  that  a  particular 
kind  of  weather  tn^ne  has  a  tendency  to  produce  a  par- 
ticular kind  of  weather  in  the  next,  as  it  is  reasonable 
to  expect  finmi  theory,  may  in  time,  by  multiplying  ob- 
servations, come  to  a  great  degree  of  accuracy,  and 
may  at  last,  peihapA,  lead  to  that  great  desideratum, 
«  rational  theory  of  the  weather.  As  we  wish  to  throw 
as  much  light  as  possible  on  this  important  subject,  we 
shall  add  to  these  a  few  maxims,  the  truth  irt  which 
has  either  been  confirmed  by  long  observation,  or 
ithich  the  knowledse  we  have  alrea^  acquired  vK  the 
causes  of  the  weather  has  eatabHshed  on  tolerably  good 
grounds. 

1.  A  moist  autumn  with  a  mild  winter  is  generally 
followed  by  a  cold  and  dnr  spring,  which  greatly  retards 
vegetation.    Such  was  the  year  1741. 

2.  If  the  summer  be  remarkably  rainy,  it  is  proba- 
ble that  the  ensuing  winter  will  be  severe;  for  Uie  un- 
usual evaporation  will  have  carried  off  the  heat  of  the 
earth.  Wet  summers  are  generally  attended  with  an 
unusual  quantity  of  seed  en  the  white  thwn  and  dog- 
-rose  boshes.  Henoe  the  unusual  fruitfiilness  itf  these 
shrubfl,  is  a  sign  of  a  severe  winter. 

3.  The  appearance  of  cranes  and  birds  of  passage 
early  in  autumn  announces  a  Tery  severe  winter ;  wr 
it  is  a  Rgn  it  has  already  begun  in  the  northern 
centries. 

4.  When  it  rains  plentifully  in  May,  it  will  nun  bnt 
-little  in  September,  and  vwe  versa* 

5.  When  the  wind  is  south-west  during  summer  or 
autumn,  and  the  temperature  of  the  air  amisually  x:o1d 
for  the  season,  both  to  Uie  feeling  and  the  thermo- 
meter, with  a  low  barometer,  mooh  rain  is  to  be  ex- 
pected. 

6.  Violent  temperatures,  as  storms  or  great  rains, 
produce  a  sort  of  crisis  in  the  atmosphere,  which  pro- 
duces a  constant  temperature,  good  or  bad,  for  some 
months. 

7.  A  rainy  winter  predicts  a  steril  year ;  a  severe  an- 
tumn  annoutioeB  a  windy  winter. , 

To  the  ^ove  we  shall  add  tJie  fdlowing  maxims, 
drawn  fromtrimrration,  and  mtlithese  shall  conclode  this 
article,  ifiea  «nd  fi«ah  water-fowls,  sodi  -as  cormorants, 
sea-gulls,  mnir-hens,  &c.  flying  firom  sea,  or  the  fresh 
waters,  to  land,  shew  bad  weather  at  band  :  land 
fowls  flying  to  waters,  and  these  shaking,  washing,  and 
noisy,  especially  in  the  evening,  denote  the  same ; 
geese,  ducks,  cats,  &c.  picking,  shaking,  washing, 
and  noisy}  rooks  and  crows  in  ilocks,  and  suddenly 
disappearing ;  i^es  and  jays  in  flocks,  and  very  noisy  ; 
tbtt  ravea  or  hooded-crow  crying  in  the  morning,  with 
an  interruption  in  their  notes,  or  crows  being  -rery 
clanHnoQs  at  even }  the  heron,  bittern,  and  swallow  fly- 
ing low ;  birds  forsaking  their  meat  -and  'flying  to  their 
nests }  poultry  going  to  roost,  or  ^geois  to  thdr 
dove-bouse ;  tame  fowls  grubbing  in  the  dnat,  and 
cUppiag  their  wings }  small  lurds  seenung  to  duek 
and  wash  in  the  sand  the  late  and  early  crowing  of 
the  ooek,  and  cla^ng'his  wings ;  the  early  singing 
of  wood-larks ;  llw  euly  chir^ng  of  sparrows ;  the 
early  note  of  the  chaffinch  near  howea ;  the  doll  1^ 
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pearance  of  robin-redbreast  near  houses ;  peicodu  and'  Weather, 
owls  unusually  clamoroos,  *  >  w 

Sea  and  fresh- water  fowls  gathering  in  flocks  to  the  63 
banks,  and  there  sporting,  especially  in  the  morning 
wild-geese  flying  high,  and  in  flocks,  and  directing 
their  course  eastward  ;  coots  restless  and  clamorous ) 
the  hoopoe  bud  in  his  note  ;  the  kingVfisher  taking 
to  land }  rooks  darting  or  shooting  in  the  air,  or 
sporting  00  the  banks  of  fresh  waters  ;  and  lastly,  the 
appearance  of  the  malefigie  at  sea,  is  a  certain  forerun- 
ner of  violent  winds,  and  (early  in  the  morning)  de- 
notes horrible  tempests  at  hand. 

Halcyons,  sea-ducks,  &c.   leaving  the  land  and  FaiTwca. 
flocking  to  the  sea;  kites,  herons,  bitterns,  and  swal-jj^^^ 
lows  flying  high  and  loud  in  their  notes;  lapwings  rest-"'™'^ 
leas  and  clamorons  j  spurows  a&a  sunrise  restless  and  .  . 
noisy ;  ravens,  hawks,  and  kestrils  (in  the  mominjr), 
loud  in  their  notes;  robin-redbreast  mounted  high, 
and  loud  in  his  song ;  larks  soaring  high,  and  loud  im 
their  songs ;  owls  booting  with  an  easy  and  dear  note ; 
bats  appearing  early  in  the  morning.  8$ 

Asses  braying  more  frequently  than  usual  j  hogs  R*hi  froai 
playing,  scattering  their  food,  or  carrying  straw  in  ******* 
their  mouths ;  oxen  snuffing  the  air,  looking  to  the 
south,  while  lying  on  dieir  sides,  or  licking  their 
hoofs;  cattle  gasping  for  air  at  noon  ;  calves  run- 
ning violently  and  gambolbg ;  deer,  sheep,  or  goats, 
lea^ng,  fightmg,  or  pushing ;  cats  washing  their  face 
and  ears ;  dogs  eagerVy  scraping  up  earth ;  foxes  hark- 
ing, or  'wdves  howling ;  -moles  throwing  op  earth 
more  than  usual ;  rats  and  mice  more  restless  than 
usual ;  a  grumbiing  noise  in  the  bdly  of  hounds. 

Worms  crawling  out  of  the  earth  in  great  abund-n.in 
ance;  spiders  falling  from  their  webs;  flies  dull  andiuecti.  - 
restless  ;  ants  hastening  to  their  nests  j'bees  hastening 
home,  and  keeping  close'  in  their  hives-;  frogs  and 
toads  drawing  -nigh  to  houses ;  frogs  croaking  from 
ditches ;  toads  crying  on  eminences ;  gnats  stinging 
more  than  osual ;  but,  if  gnats  play  in  the  open  air,  or 
if  hornets,  wasps,  and  glow-worms  appear  plentifnlly 
in  -the  evening,  or  if  ftpiders  webs  aM  seen  in  the  air,  or 
on  the  grass,  or  trees,  these  do  all  denote  &ir  and  warm 
weather  at  hand.  . 

Son  rising'dim  or  wateriah  j  riiitt^  ntd  with  blackish  R^j^  ft,^ 
beams  mixed  do^  with  his  lanrs ;  rising  in  a  mmty  orthe  no. 
mnddy  ooloor;  rising  red  and  taming  blackish;  set- 
ting under  a  thick  clond ;  setting  with  a  red  sky  in  the 
east. 

B.  Sudden  rains  never  last  long ;  hut  when  the 
air  grows  thick  by  degrees,  and  the  sun,  moon,  and 
stars  shine  dimmer  and  dimmer,  then  it  is  like  to  rain 
six  houra  usually.  ~ 

Sun  rising  pale  and  setting  red,  with  an  iris;  rising H^Awa 
large  in  surface;  rising  with  a  red  sky  in  the  north;  set^*hsana. 
ting  of  a  bloody  colour ;  setting  pale,  with  one  or  more 
dark  cirdes,  or  accompanied  with  red  streaks;  ieemii^ 
concave  or  hollow ;  seeming  divided,  great  stnns ; 
parhelia,  or  mock  s«ns,  nevw  ajq^r,  bat  are  fidloirad 
by  tempe^.  j. 

Sun  rising  clear,  having  set  dear  the  ni|[ht  before ; 
rising  while  the  clouds  about  him  are  driving  to  the  thcr  from 
west ;  rising,  with  an  iris  around  him  ;  and  uat  iris^  •■'^ 
wearing  away  equally  on  all  sides,  then  expect  &ir  and 
settled  weather ;  rising  clear  and  not  hot ;  setting  in 
red  donds,  according  to  Uie  dd  obeemtiM : 

4  Z  a  ^>    The  . 
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The  evettuig  xed  ftBd-niwiuag  gj^j, 
la  the  tore  siga  of  s  fiur  da;. 


B^in  rroia  Mooo  pale  in  colour^  rain }  bonu  blunt  at  first  rUingi 
rain  j  horns  blunt,  at  or  within  two  or  three  daji  after 
the  duoge,  denotes  raia  trom  that  quarter  i  an  urii  with 
a  south  wind,  rain  next  da;  }  wind  south  third  night 
after  change,  rain  next  day  i  the  wind  aoath,  ud  the 
moon  not  seen  before  the  fourth  night,  vaia  most  of 
that  month }  full  moon  ia  April,  new  and  full  moon 
in  August,  for  most  part  bring  rain ;  mock  nMwns  are 
the  forerunners  of  great  rains,  land  floods,  and  inuada- 
tions. 

Wind  from  Moott  seeming  greatly  enlarged :  appearing  of  a  red 
the  nuoB.  coloar ;  horns  shaip  and  blacliiiib  ;  if  included  with  a 

clear  and  ruddy  iris  ;  if  the  ixi^  be  double  or  seem  to 

be  broken  in  parts,  tempests. 

jV.  B.  On  the  new  motm,  the  wind  for  the  BMst  part 

chuuKB. 

Wheu  the  moon,  at  four  days  old*  has  Iwr  bcNrns 
sharp,  she  foretels  a  tempest  at  aea,  ualcss  she  has  a 

circle  about  her,  and  that  too  entire,  because,  by  that 
she  shows  that  it  is  not  like  to  be  bad  weather,  till  it  is 
pi ,    full  mooo. 

iUr  wea-      Moon  seeming  to  exhibit  brt^  spots :  a  clear  iris 
^er  from   ^jtt,  fai\  mom  i  horns  sharp  fourth  day,  fair  till  full  i 
nooB.  iiQfQp  blont  at  first  riung,  or  within  two  or  tjuree  days 
after  change,  denotes  rain  for  that  quarter  j  bat  &ir 
weather  the  other  three  quarters.    Moon-  clear  three 
days  after  chai^  and  before  foil,  always  denotes  fait 
weather;  after  every  change  and  fidl,  rains  fw  the 
most  part,  socceeded  by  fair  setUed  weather}  mopn 
clear  and  bri^t,  always  fair  weather. 
WeatW    ■  Stars  seemtog  laige,  dull,  and  pale  of  colour,  rain  ; 
IhHD  the    «r  wbttn  their  twinkung  is  not  percntible,  <»■  if  encoot- 
pused  with  an  iris*   Xa  summer,  when  the  wind  is  at 
east,  and  stars  seem  greater  dian  usual,  then  expect 
sudden  rain  >  stars  a|^earing  great  in  nnmber,  yet  cUsr 
aad  bright,  seeming  to  shoot  or  dart,  denote  iair  weather 
_  94      in  summer,  aaJ  in  wii^r  frost. 

In  cloudy  weather,  when  the  wind  falls,  rain  fid- 
cMius.       ^  clouds  growing  bi^si,  or  seenung  like  rocks  or 
'   towers  settling  on  tops  ofinoantains ,  CQminf  firom  the 
sooth,  or  often  changing  their  course  j  many  in  miaiber 
at  north-west  in  the  even  *,  being  black  in  colour  from 
the  east,  rain  at  nighty  but  out  of  the  west,  rain  next 
day  ;  being  like  flMca  of  wool,  from  die  out,  rain  for 
two  or  three  days ;  lying  like  ridges  about  mid-day  in 
.  9S     the  south'West,  shews  great  stofms  both  of  wind  and 

^'^Or^l?  ^'^  ^  "'i^*  ^'""^  flying  to  Aid  f>^  *  appearing 
soddenl;  from  the  south  or  w«st  y  appearing  red,  or  ac- 
compamed  with  redness  in  tbe  air,  especially  in  the 
morning }  being  of  a  loadisb  colour  in  the  ooith-west ; 
single  clouds  denote  wind  from  wh«tce  they  oome  y  but 
if  'at  sunset,  clouds  appear  with  golden  edges,  or  di- 
minish in  bulk,  or  sm^H  clouds  sink  low,  or  draw 
^inst  die  wind,  or  i^tear  small,  white,  and  scattered 
ill  the  iKKib-wc«t.  (such  as  are  vulgarly  called  hmoJu- 
,  rel)  when  the  son  is  Ugh,  these  are  sign*  of  fair- 
veatber. 

2if.S.Jtiii  oftea  obvcrvcd,  that  though  the  mackevei 
uksg  denotes  fiiir  weather  ibr  that  day,  yet  fat  the  most 
.  96     part,  ram  follows  in  a  day  or  two  after. 
^^'^     After  a.  long  drought,  the  rainbow  denotes  sadden 
a  tHtoiww.  ^  1^^^  jaiw}  if  graen.hft  tl(s  pMominaat  Qolottr»  it. 
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denotes  rain,  hot  if  red,  wind  with  rain }  if  R  eloads  HTcoAw 
gpm  darker,  rain ;  if  the  bow  aeems  broken,  violent '  ■  ■  ' 
storms}  if  appeari^  at  boob,  mRh  saia}  if  in  tfaft 
west  great  ram,  with  tfannder. 

N,  It.  is  observed,  that  if  the  last  week  io  Fe- 
bruary, and  the  first  fortnight  of  March,  be  mostly 
rainy,  and  attended  with  frequent  appcaraocos  of  tbe 
bow,  a  wet  spring  and  summer  may  be  expected.  ^ 

The  rainbow  appearing  after  rains,  denotes  foir  wea-  Fair  «««. 
ther  at  hand,  if  the  colours  grow  lighter,  fair ;  if  the  *||*'' 
bowsuddenl]r  disappears,  fair-,  if  the  bow  appear  in  the^"^ 
morning,  it  is  tbe  sign  of  small  rains,  followed  by  foir 
weather }  and  if  appearing  at  nigbt,  fair  weaither  j  if 
appealing  in  the  east  in  the  evening,  fair if  tbe  bow 
a|year  doiUile,  it  denotes  foir  weatfaer  at  present  but 
nun  in  a  few  days ;  if  in  autumn,  it  continues  foir  foe 
two  dajs  after  the  appearance  of  the  aurora  boraalin, 
expect  foir  weather  fiic  at  least  eight  days  mom.  ^ 

If  nisuhe  attncted  totbetapsof  hHls  tfaen  expectftuaftw 
rain  in  a  day  or  two;  if,  in  diy  wcadwr,  they  he  tlb-ai^ 
served  to  ascend  more  tkui  usual,  then  expect  suddui 
rain  ;  inista  in  the  new  moon  foreshew  rain  in  the  old  ; 
mists  also  in  tbe  old  moon  denote  rain  to  ha^en  in  the 
new }  a  misty  white  scare,  in  a  clear  sky  in  the  sonth- 
east,  is  always  a  forerunner  of  rain. 

If  mists  dissipate  quickly,  or  desoeod  after  raia,  it  is  Fkir  wca> 
a  sure  sign  of  fair  weather  }  a  general  mist  before  son-tlwr  frM 
rising  near  the  full  moon,  denotes  foir  weather  for  abont*'^ 
a  fortnight  xunnian.  If  after  nuuet  or  before  sunrise, 
a  white- mist  arise  inm  tbe  waters  and  meads^  it  denotes 
warm  and  foir  weaUier  next  day.  A  misty  dew  m  the 
iimide  of  ^Mf»  mndows  shows  foir  wnathcv  for  that 
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Wood  swelling,  or  stones  seeming  to  sweat ;  lute  orflsbi  tm 
viol  strings  bieakin^^ }  printed  canvas  or  pasted  iiiapii  iiisiMMW 
relaxing;  siUt  becoming  moist;  rivera  sinking,  or  floods 
suddenly  abatiiw  j  ropiarkable  halo  aboot  the  candle ; 
great  dryness  of  tbe  earth ;  pools  seeming  troubled  or 
noddy ;  yellow  scum  on  the  surfoce  of  stagnant  waters ; 
dandelion  or  pimpernel  shutting  up;  tr^oil  swelling  in 
stalk,  while  the  leaves  bow  down. 

if.  B.  A  dry  spring  is  always  attended  with  a  rainy 
winter.  lot 

Wind  shifting  to  the  o^esite  point ;  sea  oalm,  with  ^ 
a  nwrmuring  noise ;  a  mnnSHuring  noise  Croos  the  woods  j"""^  ^ 
and  rocfca  meii  tho  air  is  calm ;  leawt.and  foatheiB 
seenuBg  moeh  a^tated;  tides  Udi  wlwn  the  dwD- 
mraaeter  is  hi^;  treBibliag  or  iexoons  burning  ts$ 
flatnea  ;  coal  barning  white  with-  a  mnrraoring  notse  ; 
thunder  in  the  mosaing  with  B'dear  sky }  thBudor  twam 
the  north. 

N.  B.  Whensoever  tbe  wind  begins  to  shift,  it  wiQ 
not  rest  till  it  conn  to  the  oppoaito  point ;  and  if:  the 
wind  be  in  the  north,  it  wiU  be  cold }  if  in  the  north- 
east colder ;  if  in  the  sooth  ;  it  iHings  rain ;  but  if  in 
the  south-west  more  rain.  iq. 

The  sudden  dosingof  gaps -in  tbe  earth;  the  remark- Sif^x  of 
aUe  rising  of  spriogs  or  rivm  ;  if  the  rain  begins  an 
hour  or  two  before  sunrise  it  is  Uke  to  be  foir  ere  ""K* 
nooB  i  )nt  if  an  honr  or  two  after  sunrise,  it  for  tho 
most  part  hi^wns  to  centinne  all  d|y  and  theB  to 
ccBte;  when-  U  begins  to  rain  from  the  south  mtb  a 
high  wiad  for-twB  ov  three  boon,  aad  that  the  wind 
faSa,  and  it  still  ooBtinncs  raini^,  it  is  then  like  to 
continue  for  1 2  boaie  or  mwe,  and  thsn  te  cease. 
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A  Tb»e  long  rains  ictdom  htAA  mbove  94  hoon, 
'  or  hftppen  above  once  a-year. 

A  hasty  fihower  afler  raging  winds  ■•  a  sun  sign  of 
the  storm  being  near  an  end.  If  the  water  rucldes  and 
frequent  bubbles  arise,  or  if  the  halcyon  or  king^s-fiaher 
attempts  the  sea  while  the  stonn  lasts,  or  moles  come 
ont  of  their  boles,  or  sparrows  chirp  merrify,  these  are 
all  certain  signs  of  the  storm  ceasing. 

Both  sea  and  fresb-water  fishes  by  fheir  freqoent  ri- 
sing and  fluttering  <m  the  surface  of  tbe  water,  foretel 
the  stonn  nigh  over,  but  especially  dolphins  spouting  up 
water  in  a  storm  foreiel  a  calm. 

N.  B.  Let  the  trind  be  in  what  quarter  it  trill,  upon 
tin  new  noon,  It  preseafly  changes. 

Clouds  white,  inclining  to  yellow,  and  moving 
heavily  though  the  wind  he  high,  is  a  sure  siffn  of  hail ; 
if  the  eastern  sky  before  sunrise  he  pale,  and  refracted  . 
ra^  appear  in  thick  clouda,^  then  expect  great  storms  of 
hail :  white  clouds  in  summer  are  a  sign  of  hail,  but  in 
winter  they  denote  snow,  especially  when  we  perceive 
the  air  to  be  a  little  warm  ;  in  spnng  or  winter,  when 
cIouA  appear  of  blueish  white,  and  expand  mncb,  ex' 
pect  SMull  hail  or  drlzzJiag,  which  properly  is  no  otiter 
titan  ftvzen  mists. 

Meteors  shooting  in  the  summcr^s  evening,  or  chops 
and  clefts  in  tbe  earth,  when  the  weather  is  sultry, 
always  foretel  thunder  is  nigh ;  in  summer  or  harvest, 
when  the  wind  has  been  south  tno  or  three  days,  and 
the  thernwmeter  and  clouds  rise  with  great  white 
tope^  like  towers,  as  if  one  wov  upmkhe  top  of  another, 
and  joined  with  black  on  the  netber  side,  expect  rain 
and  thunder  suddenly  i  if  two  swdi  clouds  arise,  one  on 
either  hand,  it  is  then  time  to  look  for  shelter,  as  the 
thunder  is  very  nigh. 

N.  B.  It  is  observed  that  it  thunders  most  with  a 
south  wind,  and  least  with  an  east. 

Sea-pyes,  starlings,  field&res,  with  other  migratory 
birds  appearing  early  denote  a  cold  season  to  ensue  j 
the  early  appearance  of  small  birds  in  flocks,  and  of 
rohin-redhreasts  near  bouses  *,  sun  In  harvest  setting 
in  a  nust  or  broader  than  usual ;  moon  bright,  with 
sharp  horns,  after  change ;  wind  shifting  to  the  east  or 
north  after  chaoge  y  sky  full  of  twinkling  stars )  small 
clouds  hovering  low  in  the  north }  snow  fiiUing  small, 
while  clouds  appear  on  heaps  like  rocks. 

2ff,  B.  Frosts  in  autmnn  ue  always  succeeded  with 
rain. 

Snow  falling  in  large  flakes  while  the  wind  is  at 
south  }  cracks  appearing  in  the  ice  ;  sun  looking  watei- 
isb }  the  moon^s  horns  blunted',  stars  looking  dull} 
wind  turning  to  the  south  }  wind  extremely  sbtfUng. .  It 
is  also  observed,  that,  if  October  and  November  be 
frost  and  snow,  January  and  February  are  like  to  be 
oftsk  and  mild. 


Fair  weather  for  a  week  together,  while  the  wind  it  Weather, 
all  that  time  in  the  south,  is  ttx  the  most  part,  fdiow-*""w 
ed  by  a  great  drou^t  j  if  February  be  for  most  "^'^ytsj^J"^ 
spring  and  summer  quarters  are  like  to  be  so  too ;  but  if^^^i. 
it  happen  to  be  altogether  fair,  then  expect  a  drought 
to  follow  -f  if  lightning  follow  after  24  hours  of  dry  and 
fair  weather,  drought  wilt  follow,  but  if  within  a4  hours, 
expect  great  rains.  109 

A  moist  and  cold  sumnser,  and  ihild  autumn,  are^igniora 
sure  signs  of  a  bard  and  severe  winter :  store  of  hips||^  ' 
and  haws  denote  the  same ;  the  hazel-tree  flowering  is 
ever  observed  to  foretel  the  same ;  acorns  found 
without  any  iuect  is  a  sare  pn^ostic  of  a  hard  win- 
ter, 

A  dry  and  cdd  winter  with  a  vontheriy  wind  jSlgasof 
very  lainy  ^ring^  sicknass  in  suminar }  if  sanuner  bepettilentlal- 
dry  with  the  wind  northerly,  £p«at  skkness  is  like  to****""^  ' 
follofr  'j  great  beats  In  spring  time  without  winds }  roots 
having  a  luscious  taste,  while  the  wind'  ha*  been  long 
southerly  without  rain  j  and^  lastly,  great  qnaatiUes  of 
stinking  atoms,  insects  or  animals,  asmes,  migs,  Hmkes, 

locusts,  &C  III 

Inclose  the  leech  worm  in  ah  eight  onnee  phial  glass,£xp«ri- 
three-fourtfas  filled  with  water,  covered  with  a  bit 
Unen }  let  the  water  be  changed  once  ^week  in'  sum- 
mer,  and  once  a  fortnight  in  winter. 

If  the  leech  lies  motionless  at  the  bottom  in  a  spiral- 
form,  fair  weather }  if  mpt  to  the  top  rais  j  if  rest- 
less, wind  J  if  very  restles^-  and  without  tlw  water, 
thunder  *,  if  in  winter  at  bottom,  frost }  but  if  in  Uic 
winter  it  pitches  its  dwellLig  on  the  rao^  of  tbe  phial, 
snow.   See  HruiiKTHOtOGT  {r). 

In  calm  weather,  when  the  air  is  inclined  to  raia,Sigatortha 
the  mercury  is  low  }  but  when  tending  to  fiur,  it  wiHwewtha 
rise  J  in  very  hot  weather  when  fidling,  it  foreshews*|''*^V 
thunder  J  if  rising  in  winter,  firost}  but  if  hUing  in 
frost,  thaw ;  if  rising  in  a  continued  firaat,  snow ;  if  £ml 
weather  quickly  00  its  falling,  soon  over  i  if  fair  wea- 
ther quickly  00  its  rising,  soon  over  j  also  if  rising  hig^ 
in  fool  weather,  and  so  continuing  for  two  or  thm 
days,  before  the  finil  weather  is  over,  then  eiq>ect  a- 
cootinuaDce  of  fair  weather ;  bnt^  if  in  fur  weather  the 
mercury  fall  low,  and  so  continue  for  two  or  three 
days,  then  axpMt  nmch  rain,  and  fivhaUy  hi^ 
winds. 

N.S.Jnaa  east  wind,  thenercatTalmTCiimand^ 
&lb  lowest  before  gnat  winds  •.  l>Sj!L 

It  was  intended  to  insert  in  this  article  a  snminary,,^  ] 
view  of  the  opinions  of  Toaldo,  Cotte,  and  Lamarck,  1804, 
respecting  the  influence  of  the  moon  in  producing^  i49> 
changes  in  our  atmosphere  ^  hat  peculiar  circnmstancea 
render  it  necessary  to  postpone  this  view  till  we  Come  to 
the  article  MooK.  See  articles,  Clim atk.  Dew,  Ht- 

GKOMXTRT,  BfETEOROEOOT,  in  the  SmUMnTT. 


(f)  In  compliance  with  the  writer  of  this  paper,  we  have  retained  this  passage  «i  the  leech }  tfaoi^h,  as  -*a' 
sUted,  when  treating  of  the  Huvdo  mtdkmuliit  in  HELHiNTHOLOCY,^we  are  very  sceptical  rejecting  themo' 
tker-judging  faculties  of  that 
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MET 

Metear»-     METEOROMANCY,  a  species  of  divination  by 
maocy    meteors,  pnncipaily  by  lightning  and  thunder.  This 
U^^JIijj^  method  of  divination  passed  from  the  Tuscans  to  the 
Romans,  with  lAom,  as  Seneca  informs  ns,  it  was  held 
in  bi^  esteem. 

IS^TESSIB,  an  officer  of  the  eastern  nations,  who 
lus  the  care  and  orersi^t  of  all  the  public  weights  and 
measures,  and  sees  that  things  an  nude  justly  accwd- 
ing  to  them* 

METHEGLIN,  a  species  of  mead}  one  of  die  most 
pleasant  and  general  drinks  which  the  northern  parts 
of  Europe  afford,  and  mnch  used  among  the  ancient  in- 
habitants: (See  Mead).  The  word  is  Welsh,  med- 
tljfglin,  where  it  signifies  the  same. — There  are  divers 
Ways  of  making  it ;  one  of  the  best  whereof  follows : 
Put  as  much  new  hooey,  naturally  running  from  the 
comb,  into  spring  water,  as  that  when  the  honey  is 
thoroughly^  dissolved  an  egj^  will  not  sink  to  the  bot- 
tom, but  just  be  suspended  10  it;  boil  this  liquor  for 
an  hour  or  more,  till  such  time  as  the  egg  swim  above 
the  liquor  about  the  breadth  of  a  groat  j  vriien  very 
cool,  next  morning  it  may  be  barrelled  up  \  tAXaag  to 
each  15  g^Ions  an  ounce  of  ginger,  as  much  of  mace 
and  cloves,  and  half  as  much  cinnamon,  all  grossly 
pounded  a  spoonfni  of  yeast  may  be  also  added  at 
the  bung  hole  to  [at>mote  tbe  fermentation.  When 
it  has  done  working,  it  may  be  closely  Mopped  np ;  and. 
aAer  it  bas  stood  a  month,  it  should  be  dnwn  off  into 
bottles. 

METHOD,  the  arrangement  of  onr  ideas  in  such 
a  regular  order,  that  their  mutual  connexion  and  de- 
pendence may  be  readily  compzehended.  See  Logic, 
part  iv. 

METHODISTS,  in  ecclesiastical  history,  is  a  de- 
nomination applied  to  different  sects,  both  Papists  and 
Protestants. 

L  The  Pc^ith  'Methodistt  were  those  polemical  doo- 
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tors,  of  whom  tbe  most  eminent  arose  in  France  to-  Mrthodfrtsf' 
wards  the  middle  of  the  17th  century,  in  opposition       w  ■ 
to  tbe  Huguenots  or  Protestants.    Those  Mediodists, 
from  their  different  manner  of  treating  tbe  cwitrover- 
sy  with  their  opponents,  may  be  divided  into  two 
(uasses.     The  one  may  comprehend  those  doetora. 
Whose  method  of  disputing  with  tbe  KoteotaDts  waa 
disingenuous  and-  unreaaonable,  and  who  followed  tjie 
axamplea  1^  those  militaiy  chiefs,  who  shut  op  tbeir 
troops  in  intrenchments  and  strong  holds,  in  imler  to 
cover  them'  from  tbe  attacks  of  the  enemy.    Of  this 
number  were  ^  Jesuit  Veron,  who  required  the  Pro- 
testante  to  prove  the  tenets  of  their  church  by  |ilain 
passages  of  scripture,  without  being  allowed  the  liber- 
ty of  illustrating  those  passages,  reasoning  upon  them, 
or  drawing  any  cwdusions  from  them  }  Nihosius,  an 
apostate  from  tbe  Protestant  religion }  tbe  two  Wa- 
lenborgs,  and  others,  who  confined  themselves  to  tho 
business  of  answering  objections  and  repelling  atucks  ; 
and  Cardinal  Richelieu,  who  cmfined  the  whole  cm- 
troversy  to  the  sin^  article  of  the  divine  institution 
and  authority  of  the  church.   The  Methodists  of  the 
second  class  were  of  a|MnHm,  that  tlito  most  expedient 
manner  of  redudng  the  Protestants  to  silence,  was  not 
to  attack  them  by  ^ecemeal,  but  to  overwhelm  them 
at  once,  by  tbe  wei^t  of  some  general  prineipte  w 
presumption,  some  universal  argument,  which  compre>- 
hended  or  might  be  applied  to  all  the  points  contested 
between  the  two  churches :  thus  imitating  the  con- 
duct of  those  military  leaders  who,  instead  of  spending 
their  time  and  strength  in  sieges  and  skirmishes,  en- 
deavoured to  put  an  end  to  the  war  by  a  general  and 
decisive  action.    These  polemics  rested- the  defence  of  ' 
Popery  upon  [tfescriptioo ;  the  wicked  lives  of  Pro- 
testant princes  who  had  left  the  church  of  R<Mne  ;  tbe 
crime  «  religisus  sclusm}  the  variety  of  opiniona 
MBODg  ProtMteiitB  with  z^ard  to  doctniw  and  disdr 

pline} 
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MeAoJiitfc  pUae and  th«  iwifonvity     tbe  tewU  «nd  wonhip  of 
"f"^  '  ih«  ct)|j^     3«»e.   To  tluB  clus  beloiig  NwoUe  the 
.  Janwant  ipcUx,  Ute  fiunous  Bossuet,  &c. 

able  body  in  th»  ewmtty.  •  The  w^t  wM  tmmded  an 
tji*  yc#F  1729  by  om       Morgan  and  Mr  Johq  Woa- 

ley.  In  the  .montb  of  NovemiKr  that  year,  the  latter 
bupg  then  &llQt*  of  Lincoln  college,  began  to  epend 
'  some  evening  in  reading  tbe  Gi'eek  New  Testament, 
along  with  Charles  We«ley  student,  Mr  Morowa  com- 
nioner  of  Christ  ehurch,  and  Mr  lUrkham  of  Mertoa 
college.  N«xt  year  two  or  three  of  the  pupils  of  Mr 
John  Wesley,  and  one  pupil  of  Mr  Charles  Wesley  ob- 
,  tiMned  leave  to  attend  these  meetings.    Two  yeara  at- 

ter  they  were  joined  by  Mr  Ingham  of  Queen*s  col- 
lege, ftlir  BroHghton  of  Exeter,  and  Mr  Jamet  Hcr- 
vey  }  and  in  1735  they  were  joiqed  by  tha  celebrated 
Mr  Whtt^eld,  then  in  his  i8th  year. 


t^i^en^of  October  1^35,         and  Cbarlea  Wea- py^L,^ 
ley,  Mr  Ingham,  and  Mr  l^elaaiotta  son  ton  nierobairt^     ^  ■ 
k  Lovdoo,  cmbariLed  liar  Georgia  along  wick  Mx 
(^etkafpe^  ^lenrardi  General  Oglethmpe.    The  de- 
liga  1^  this  voji^  ma  to  preurh  the  goepel  to  lb* 
iadinu.   By  tba  time,  Iwwerer,  it  appears  that  Hie 
V^wlay  kad  embraced  snob  notions  as  may  wathont 
tke  least  breach  of  charity  be  accounted  faaatiod. 
Thus  in  a  letter  to  his  brother  Samuel,  be  conjures 
him  to  banish  from  his  school     the  classics  with  their  , 
poisiNa,"  and  to  introduce  instead  of  them  such  Chri- 
stian aotkois  as  would  work  together  with  him  k 
"  building  up  hia  floek  in  the  konriedte  and  lore  of 
God."  * 

Dnring  the  voyage  soch  a  {avfrnien  of  wraship  was 
observed,  as  we  cannot  help  thinking  savoured  more  of 
a  Pharisaical  than  Christian  behaviour }  an  account  of 
which,  as  a  similar  striotnesa  would  certainly  be  incnl- 


At  this  tigae  it  is  said  that  uw  vriiole  lun^om  of  cated  vyon  tbe  disciples,  and  conse^uentlr  mast  gm  a 
Epg^d  waa  tending  fiut  to  infidelity.   "  It  u  come    just  idea  of  the  ^nci^ko     the  eafly  Methodists,  we 


*  See  We»- 
Uy't  lA/e, 
p.  105. 


(says  Bishop  Butlw)»  I  know  not  bow,  to  be  taken 
for  gran^d  by  many  persons,  that  Christianity  is  not 
so  much  as  a  subject  of  inquirer,  but  that  it  is  now  at 
length  discovered  to  be  fictitious ;  and  accordingly 
^ey  treat  it  as  if  in  the  present  age  this  were  an 
agreement  amtmg  all  people  of  discernment,  and  no- 
thing remained  but  to  set  it  up  as  a  principal  subject 
of  mirth  and  ridicule,  as  it  were  by  way  of  reprisals, 
for  its  having  so  long  inten'uptod  tbe  pleasures  of  tbe 
world.*'  The  MctbMlstS  are  said,  vritb  ^|:reat  ^ba- 
bility,  to  have  been  very  iastnunental  in  stenuning 
this  twcent.  They  obtained  their  naoM  from  tbe 
exact  regularity  of  their  Uvos ;  vhieh  gave  ocoasum 
to  a  young  gentleman  of  Christ  chnrch  to  aay,  **  Here 
is  a  new  set  of  MethoduU  s^ng  up  aUuding  to  a 
sect  of  ancient  physicians  which  went  by  that  nanw. 
Tlus  extreme  r^ularity,  however,  soon  brought  a  charge 
against  them,  peihapB  not  altogether  without  foundation, 
of  being  too  scrupulous,  ''and  carrying  their  sanctity  to 
too  great  a  height.  In  particular  it  was  orged,  that 
they  laid  too  much  stress  upon  tbe  rubrics  and  canons 
of  Uie  chturch,  insisted  too  much  on  observing  the  rules 
.of  the  university,  and  took  tbe  soriptures  in  too  literal 
a  sense }  and  to  the  name  of  MetAoditta  two  others  were 
iquickly  added,  viz.  those  of  Saerammtarimts  and  the 

The  pcuKupal  person  in  this  club  while  in  its.infan- 
cy  aMoaia  to  have  heen  Bir  Moi^an,  and  next  to  him 
MrJ<^  Wedey.  Thnr  vinted  the  sick,  and  institut- 
ed a  fund  fiir  tbe  relief  of  tbe  poor }  and  the  better 
to  accomplidi  tbtir  benevolent  designs,  Mr  Wesley 
abridged  himself  of  all  his  superfluities^  and  even  of 
some  of  the  necessaries  of  life  ;  uid  by  proposing  the 
scheme  to  some  gentlemen,  they  cLuiokly  increased 
their  funds  to  Sol.  per  annum.  Inis,  which  one  should 
have  thought  would  have  been  attended  with  praise 
instead  of  censure,  quickly  drew  upon  them  a  kind  of 
persecution ;  some  of  the  seniors  of  tbe  university  be- 
gan to  ii^erfere,  and  it  was  reported  that  tbe  collef^ 
censors  were  ffcang  to  blow  op  tbe  Godly  Club*^." 
They  found  themselves,  however,  patronised  and  en- 
couraged by  some  men  eminent  for  their  learning  and 
virtue  )  so  that  the  society  still  conUnued,  though  thM 
had  sofiexed  a  sevm  loss  in  1730  in  tbe  de^  of  Mr 
-lAn^an,  iriw  bad  iftdeed  been  the  fimnder  of  it.  In 

X 


shall  b«re  transcribe  from  Mr  Wesiey^s  life.  **  Frsm 
four  in  the  morning  till  five,  each  of  us  used  private 
prayer  *,  from  five  to  seven  we  read  tbe  Bible  together, 
carefully  comparing  it  (that  we  might  not  lean  to  our 
own  underatandings)  with  the  writings  of  the  earliest 
ages ;  at  seven  wo  break£ssted }  at  eight  were  the  pub- 
lic prayers;  from  nine  to  twelve  learned  tbe  Un- 
guals and  instructed  the  children  j  at  twelve  we  met 
to  give  an  account  to  one  another  what  we  had  done 
since  our  last  meeting,  and  what  we  designed  to  do  be- 
fore our  next  *,  at  one  we  dined  ;  the  time  from  dinner 
to  four  we  spent  in  reading  to  those  of  wfa<Hn  each  of 
ns  had  taken  diarm,  or  in  8|ieaking  to  them  separate- 
ly  as  need  required ;  at  four  wen  ue  evening  prayers, 
when  cither  the  second  lessoB  was  explained  (as  it  al- 
ways was  in  dw  morning),  or  the  chUdren  were  cate- 
chised and  instructed  before  the  congregation ;  frtnn 
five  to  six  we  again  used  jnivate  prayer ;  from  six  to 
seven  I  read  in  our  cabin  to  two  or  three  of  the  pas- 
sengers, of  whom  there  were  about  So  English  on 
board,  and  each  of  my  brethern  to  a  few  more  in 
theirs  -J  at  seven  I  joined  with  tbe  Germans  in  their 
public  service,  while  Mr  Ingham  was  reading  between 
decks  to  as  many  as  desired  to  hear  }  at  eight  we  met 
a^in,  to  instruct  and  exhort  one  another ;  between 
nine  and  ten  we  went  to  bed,  when  neither  the  roar> 
ing  of  the  sea  nor  the  motion  of  the  ship  could  take 
away  the  refreshing  sleep  which  God  gave  ns.** 

As  th^  ^nceeded  in  their  passage,  this  austerity 
instoad  of'^bung  diuainisbed  was  increased.  Mr  Wesley 
discontinued  toe  use  of  wine  and  flesh ;  confining  him- 
self to  vegetables,  chiefly  rice  and  biscuit.  He  ate  no 
supper  (  and  his  bed  having  been  made  wet  by  the 
sea,  be  lay  upon  tbe  floor,  and  slept  soundly  till  morn- 
ing. In  his  Journal  he  says,  "  1  believe  I  shall  not 
find  it  needful  to  go  to  bed,  as  it  is  called,  any  more  ;** 
but  whether  this  was  really  done  or  not,  we  twmot 
say. 

The  missionaries,  after  their  arrival,  were  at  first  very 
favourably  received,  butin  a  short  time  lost  the  afibctiaas 
of  the  people  entirely.  This  was  owing  to  the  behaviour 
of  Mr  Wesley  himself,  who  appeared  not  only  capri- 
uous  hut  frequently  despotic  He  particqlariy -gate 
offence  by  insisting  npini  the  baptism  of  children  by 
immerriou ;  and  bis  exoesaive  austerity  vritb  regard  to 

himself 


Digitized  by 


Google 


MET 


t   737  ] 


MET 


tiMwHiti,  him^tf  Hi  not  tend  tffgire  his  bearers  any  bvoarmUe 

—  ■  opinioo  either  of  the  soperior  sanctity  or  wisdom  of  their 

teacher.  At  last,  on  account  of  a  dtffiuence  with  Mr 
Caustoo  the  storvkeeper  and  chief  tMagisbHteofSavaaaah 
whidi  «dcd  in  » law-suit,  he  was  wbliged  to  return  to 
HDBlaod. 

Thm  the  canse  of  Methodism  seemed  to  be  entirely 
kwt  in  Georgia.  Bat  Mr  Wesley  was  soon  succeeded 
hy  a  more  popular  and  successful  dtampLon,  viz.  Mr 
,  Geoi^  Whit^ld ;  who  having  spent  his  time  during 
th*;  voyage  in  converting  the  sddien  with  whom  he 
Bailed,  arrived  at  Savannah  m  Georgia  on  the  7th  oi 
Bfay  1738.  Here  be  was  received  by  Mr  Delamotte, 
was  joiaed  by  several  of  Mr  Wesley^s  hearers,  and  be- 
came  intimate  with  some  other  ministers.  Mr  Ii^ham 
had  made  smne  progress  in  converting  a  few  ruDaw»y 
Creek  Indians,  who  had  a  settlement  about  four  miles 
from  Savann^ ;  but  being  obliged  to  return  to  Eng- 
land in  a  few  months,  this  design  was  frustrated,  and 
the  Indians  in  a  few  'years  separated.  During  the 
short  tine  that  Mr  Whitefidd  resided  at  Savannah,  he 
becaaae  extremely  popular}  and  indeed  the  instances 
of  his  sueotm  in  the  way  of  making  ctwveits  are  very 
surpiising.  However,  be  was  obliged  to  return  to 
En^and  in  the  antusu  of  that  year,  that  be  mi^t 
receive  priests  orders.  On  bis  retam  to  America  in 
October  1739*  he  landed  at  I%iladel|^ia,  and  instantly 
began  his  spiritual  labours  as  ui  other  places ;  being 
attended  with  astonishing  success  not  only  there  but 
wherever  he  went.  Passing  through  the  colonies  of 
Virgiaia,  Maryland,  North  and  South  Carolina,  the 
nomber  of  converts  continually  increased  j  but  on  his  ar- 
rival at  Savanmdi,  he  found  the  colony  almost  deserted. 
He  BOW  resumed  the  scheme  he  had  formerly  project* 
ed  of  building  an  Orphan-hduse  j  and  for  this  be  made 
the  first  collection  at  Charlestown  in  South  Carina, 
umantiog  to  about  70I.  sterling.  His  seal  in  the 
canse  of  religion,  or  of  the  o(^ny,  were  not,  bowev«v 
snfficaent  to  procure  him  the  &vonr  ^  those  in  povrer. 
On  hb  retnm  to  Philadelphia,  afUr  a  short  stay  at  Sa- 
vannah, the  chnrches  were  denied  bio  j  but  he  was 
made  ample  amends  by  the  success  which  attended  his 
field  [Cachings  and  private  efiints.  Religious  socie- 
ties were  everyivhere  set  up,  and  many  were  convert- 
ed with  symptoms  of  enthusiasm,  different  according 
to  their  various  tempers  and  constitutions.  During 
this  excursion,  he  was  so  successful  in  his  collection  for 
the  Orphan-house,  that  oil  h»  return  to  Savannah  be 

-  Iwought  along  with  Um  mmey  and  provisions  to  the 
value  of  500I.  sterling. 

The  sncoesB  in  Georgia  was  now  gnater  than  ever  i 
but  tlie  many  duriUes  which  it  was  neeessaxy  to  ^p- 
ply,  readoed  it  necessary  in  a  short  timm  nr  him  to 
undertake  another  journey  to  Charlestown.  Here  his 
principles  met  with  the  greatest  opposition.  He  had 
lost  tlK  favour  of  the  commissary  by  his  6eld-preach- 
ing,  and  wss  denied  the  sacrament.  The  opposition, 
however,  was  altogether  iiruitless ;  the  number  of  con- 
verts increased  wherever  be  went,  and  he  now  undei^ 
took  a  voyage  to  New  En^nd.  lo  this  place  also 
the  established  der^  were  bis  enemies  i  bat  the  usual 
success  attended  his  other  eodeamors,  and  procured 
500I.  nKtfe  fiv  the  use  of  llie  Orphaas  in  Gewgia. 

From  the  year  1742  to  1745  Amecica  was  derived 
of  Mr  HVhitefield'i  nseaehiiur,  lie  JmYiag  spent  that 
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interval  in  England;  but  in  1744  he  again  set  out- for  Mcthodiau. 
the  western  cmtinent.  Hie  remarkable  success  which  ^  w—-  * 
had  hitherto  attended  hia  labours  now  stirred  up  many 
oppooeote  \  and  these  bad  met  with  the  greater  suc- 
cess, as  none  of  the  Methodist  preachers  whom  he 
bad  left  were  possessed  of  such  abilities  either  to  gain 
the  favour  of  those  who  heard  them,  or  to  defend  tibeir 
doctrines  against  objections.  Mr  Whitefield's  sacoss, 
however,  was  Uw  same  as  befwe:  he  even  found 
means  to  inspire  the  military  class  with  such  sentioienta 
of  devotion,  tluU  Colonel  Fepperell  coold  not  under- 
take his  expeditim  against  Louisbourg  witlmrt  first 
consulting  Mr  Wbitefield  \  and  great  anndNn  of  New- 
Englanders  went  volunteers,  cwsfident  of  victory,  in 
consequence  of  the  discomses  of  their  teacher. 

From  the  continent  of  America  Mr  Wbitefield 
todc  a  voyage  to  the  Bermudas  islands }  and  here,  as 
everywhere  else^  he  met  with  the  mo^  surprising  suc> 
cess.  Here  also  collections  were  made  fw  die  Ori 
phan-bouse  in  Savaanah,  which  were  transmitted  t« 
that  place. 

Sui^osing  it  to  be  better  for  his  cause  to  visit  dif* 
£n*ent  countries,  (ban  t^  ' take  up  a  permanent  resi- 
dence in  one,  Mr  Wbitefield  left  Benuudas  in  a  few 
nwatht,  and  did  net  nrturn  to  America  till  1751, 
when  the  Or^iaa-bouse  wis  fonnd  to  be  in  a  ve^ 
flouri^ing  situation.  AAer  a  ^ort  sti^,  he  set  sail 
again  for  Britain.  Here  he  remained  two  years,  and 
then  set  out  on  another  visit  to  America,  landing  at 
Cha^estown  on  the  27th  of  May  X754.  His  presence 
constantly  rerived  the  spirits  and  cause  of  hu  party, 
and  added  to  their  numbers  wherever  be  went.  Next 
year  be  returned  to  EngUnd }  but  after  labouring  in. 
the  usual  manner,  and  meeting  with  the  usual  success 
there  till  the  year  1^63,  he  set  sail  again  fw  America, 
and  arrived  at  Virginia  in  the  latter  end  of  August.  He 
now  visited  all  the  colonies,  and  found  that  great  pro- 
gress bad  been  made  in  converting  the  Indians,  On 
his  arrival  at  Georgia,  aatben  veie  fonnd  in  a  very 
floaririiing  situation,  and  be  received  the  thanks  of 
the  govenwr  and  principal  people  for  the  great  bene- 
fit he.  had  been  to  the  colony  *,  which  shows,  that  the 
stories  which  had  been  so  industriously  propagated, 
concerning  the  avarice  of  him  and  other  Melodist 
^acbers,  were,  partly  at  least,  unfounded.  In  1765 
he  retamed  to  England  ^  and  in  1769  made  his  se* 
reoUi  and  last  voyage  to  America,  luding  at  Charles- 
town OT)  tbe  30th  of  Noren^er  the  same  year.  He 
was  still  attended  with  the  sapie  success ;  and  indeed 
it  is  impossible  to  read,  without  admiration, .  on  ac- 
count of  the  efforts  made  b^  himself  and  Mr  Wesley, 
to  pnip^te  their  tebeti  u  the  diffnent  parts  of  the 
wwUL 

For  a  very  oonsideiBUe  time  Mr  Wbitefield  waa 
the  only  Methodist  who  paid  any  attention  to  A- 
mericaj  and  in  that  country  he  was  more  popular 
tluui  even  in  Europe.  Towaids  tbe  eod  of  his  life, 
several  Methodists  having  emigrated  from  Britain, 
formed  distinct  societies  m  New  Yorit  and  Philadel- 
^a.  These  quickly  increased  in  number  j  and,  about 
the  time  that  tbe  war  with  Britain  be^,  their  num- 
bers amounted  to  about  3000  in  Virgmia,  Maryland, 
New  Yoric,  and  Peainsylvania.  Tb^  would  pro- 
bab^  have  inoreand  nmch  more,  bad  it  not  been  few 
the  upndcnce  ^  some  of  their  pccacheza,  who  intre- 
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Kethoii»ts-trodjcc^  politics  into  their  discoarses,  and  thus  rcn- 
'^dered  themselves  obnoxious  to  the  people  among  whom 
they  lived.  Among  those  who  hurt  the  canse  in  tliis 
manner  was  Mr  Wesley  himself,  who,  by  writing  a 
piece  entitled  A  Calm  Address  to  the  American  Colo- 
mes,  would  in  alt  probability  have  ruined  it,  had  not  a 
gentleman,  with  whom  he  was  connected,  destroyed  or 
sent  hack  to  England  the  whole  impression  m  toon  as 
it  arrived  in  America,  so  that  its  existence  was  scarce 
known  in  that  continent.  At  the  conclasion  of  the 
war,  Dr  Coke,  who  in  1776  had  left  a  curacy  in  Eng- 
land in  ordrr  to  join  Mr  Wesley,  paid  a  \iHit  to  his 
friends  in  America ;  though  it  bad  been  imagined  that 
ft  total  separation  had  taken  place  between  the  Ameri- 
can and  European  Methodists.  This  breach  was,  how- 
ever, made  up  by  a  manoeuvre  of  Mr  Wesley  ;  for  no 
sooner  had  the  Americans  obtained  thetr  independence, 
than  he,  who  had  hitherto  branded  them  with  the  name 
of  rebels^  sent  a  congratulatory  letter  on  their  freedom 
from  the  **  State  and  the  Hierarchy,"  and  exhorting 
them  to  stand  fast  in  that  liberty  with  which  God  had 
so  stnuigely  made  them  free.**  To  show  his  zeal  in 
their  service  still  fiutber,  he  gave  ordination,  by  laying 
on  of  hands,  to  several  prearaers  who  were  to  embanc 
for  America,  and  consecrated  Dr  Coke  one  of  the  bishops 
of  the  Methodist  Episcopal  church  in  that  country.  He 
extracted  also  from  the  liturgy  of  the  English  church 
one  for  the  American  Methodists,  taking  particular 
care  to  expunge  every  expression  that  had  a  particular 
reFipect  to  the  regal  authority. 

Such  proceedings  in  one  who  had  formerly  profes- 
sed sudi  extraordinary  attachment  to  the  English 
chnrcb,  could  not  but  require  an  apology}  and  this 
was  accordingly  made  m  a  pastoral  letter  transmitted 
to  the  American  societies,  and  addressed  "  to  Dr 
Coke,  Mr  Asthory,  and  our  brethren  in  North  Ame- 
rica." fn  this  letter  he  makes  the  following  defence 
•f  bi»  conduct.  **  Lord  King's  acconnt  of  the  pri- 
mitive church  convinced  me,  many  years  ago,  that 
bt>iht>pfl  and  presbyters  are  the  same  order,  and  con- 
H'quently  have  the  same  right  to  ordain.  For  many 
years  I  have  been  importuned,  from  time  to  time,  to 
exercise  this  right,  by  ordaining  part  of  our  travelling 
preachers.  But  I  have  still  refused,  not  only  for  the 
sake  of  peace,  but  because  I  was  determined,  as  little 
as  possible,  to  violate  the  established  order  of  the  na- 
tional church  to  which  I  belonged.  But  the  case  la 
widely  different  between  England  and  North  Ameri- 
ca. Here  there  are  bishops  who  have  a  legal  juris- 
^ction :  in  America  there  are  none,  neither  any  pa- 
rish ministers :  so  that  for  some  hundred  miles  toge- 
ther, there  is  none  either  to  baptize,  or  to  administer 
the  liOrd^ff  supper.  Here,  therrfurc,  my  scruples  are 
at  an  end  ;  and  I  conceive  myself  at  full  liberty,  as  I 
violate  no  order,  and  invade  no  man^s  ri^rht,  by  ap- 
pointing and'  sending  labourers  into  the  harvest.  It 
has  indecd  been  prt^Kjsed  to  desvre  the  English  bishops 
to  ordain  part  of  our  preachers  for  America  \  but  to 
this  I  obj<rct.  I.  I  di(^<]ircd  the  bishop  of  Ijondou  to 
•rdain  only  one,  but  could  not  prevail.  2.  If  tliev 
consented,  we  know  the  slowness  of  their  proci-od- 
ings }  but  the  matter  admits  of  no  delay.  ^.  If  they 
'would  ordain  them  wfiv,  they  would  likewise  expect 
to  govern  them;  and  how  grievously  would  Uiat  en- 
tangle us.   4.  Aji  our  AmnicaD  brethren  are  now  to< 


tally  d!icntangle(l,  both  from  the  state  and  the  Eng-Mcthoduu. 
lish  hierarchy,  we  dare  not  entangle  them  again  either '  "m  * 
with  the  one  or  the  other,  lliey  are  now  at  full  li- 
berty simply  to  follow  the  scripture  and  the  primitive 
church  \  and  we  judge  it  best,  that  they  dwnld  stand 
fast  in  that  liberty  wherewith  God  has  so  strangely 
made  them  free.'* 

Dr  Coke,  on  the  consecration  of  Mr  Astbnry  to  the 
office  of  a  bitibop,  made  another  apology.  "  The  cburdi 
of  England  (says  he),  of  which  the  society  of  Me-  . 
tbodists  in  general  have  till  lately  professed  themselves 
a  part,  did  for  many  years  groan  in  America  tinder 
grievances  of  the  heaviest  kind.  Subjected  to  a  hierar- 
chy which  weighs  every  thing  in  tbc  scale  of  politics, 
its  mo9t  important  interesits  were  repeatedly  sacrificed  to 
the  supposed  advantages  of  England.  The  churches 
were  in  general  filled  with  the  parasites  and  bottle-com- 
panions of  the  rich  and  frreat.  The  humble  and  most 
importunate  entreaties  of  tbe  oppressed  flocks,  yea  the 
representations  of  a  general  a^mbly  itself,  were  con- 
temned and  de<ipised.  Every  thin{^  sacred  mnat  bow 
down  at  the  feet  of  a  party ;  the  holiness  and  bapfMoeas 
of  mankind  be  sacrificed  to  their  views  \  and  the  drank- 
ard,  the  fornicator,  and  tbe  extortioner,  triumphed  over 
bleeding  Zion,  because  they  were  faithful  abettors  of 
the  ruling  powers.  Tbe  memorable  revolution  has 
struck  off  these  intolerable  fetters,  and  broken  the  anti- 
cbristian  union  which  before  subsisted  between  church 
and  state.  And  had  there  been  no  other  advantage 
arising  from  that  glorious  epoch,  this  itself,  I  believe, 
would  have  made  ample  compensation  for  all  the  cala- 
mities of  the  war  }  one  happy  consequence  of  which  was 
the  expulsion  of  most  of  those  hirelings,  who  **  ate  tbe 
fat,  and  clothed  themselves  with  the  wool,  but  strength- 
ened not  tbe  diseased,**  &c.  The  parochial  churches 
in  general  being  hereby  vacant,  our  people  were  de- 
prived of  the  saraaments  dirou^b  tbe  greatest  part  1^ 
Uiese  states,  and  continue  so  still.  Wliat  method  can 
we  take  in  so  critical  a  juncture  f  God  has  given  us 
sufficient  resources  in  ourselves ;  and,  af^er  mature 
deliberation,  we  believe  that  we  are  called  to  draw 
them  forth. 

"  But  what  right  have  you  to  ordain  The  same 
right  as  most  of  the  churches  in  Christendom ;  our  or- 
dination, in  its  lowest  vieWf  being  equal  to  any  of  tbe 
presbytcriao,  as  ori^nating  with  three  presbyten  of 
the  church  of  England.  "  But  what  right  have  yoa 
to  exercise  the  episcopal  office  ?'*  To  me  the  mest 
manifest  and  clear.  God  has,  been  pleased' to  raise  np^ 
by  Mr  Wesley,  in  America  and  Europe,  a  nnmeroos 
society  well  knowii  by  the  name  of  JnefAoduff.  Tbe 
whole  body  have  invariably  esteemed  this  man  as  thdr 
diief  pastor  under  Christ.  He  has  constantly  appoint- 
ed all  their  religious  officers  from  the  highest  to  the 
lowest,  by  himself  or  his  delegate.  And  we  are  folly 
persuaded  there  is  no  church  office  which  he  jud^ 
fexppdieut  for  the  welfiu%  of  the  people  entrusted  to  his 
charge,  but,  as  essential  to  his  station,  he  has  power  t» 
ordain.  "  But,  do  not  ^u  break  the  succession  F'*^ 
The  uninterrupted  succession  of  bishops  is  a  point  that 
has  long  been  given  up  by  the  most  able  Protestant  de- 
fenders of  episcopal^.  Bishop  Hoadley  himself,  in  his 
celebrated  controversy  with  Dr  Calamy,  wXWm  it  to  be 
unnecessary.  His  words  are,  *  To  the  1 3th  qnestioo  I 
answer,  tlutt  I  thiokiiot  an  imiiitenra||ed .  line  1^  su&> 
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■*hB*bfcLce9»Mii  regihrfy  griained  faMiiif  aecesswy.*  He  al- 
M  mutt  the  motbaiticity  of  tbe  anecdote  given  us  by 
St  Jerome,  wbich  infonua  as,  that  tfae  chiurch  of  Alex- 
andria bad  no  regular  succession  from  tbe  time  of  St 
Mark  tbe  cTangelist,  tbe  first  bisbi^  of  that  church,  to 
the  time  of  Dionysius,  a  space  of  200  years  j  but  the 
college  of  presbyters,  on  the  death  of  a  bishop,  elected 
another  in  his  stead.  We  are  also  informed,  from  the 
eiustle  of  St  Clement  to  the  Corinthians,  written  soon 
after  the  death  of  St  Paul,  a  writer  whose  works  are 
next  in  ^cedence  to  the  cawn  of  scripture,  and  prft* 
bably  written  by  immediate  inspiration,  that  the  church 
of  Coiinth  was  then  governed  only  by  a  c(dtege  of 
pesbytext.  And  firom  the  epistle  m  Folycaip  to  the 
church  of  Phiiippi,  written  in  116,  we  also  find  that  the 
Christian  Fbilippians  were  then  governed  only  a 
college  of  presbyters.  So  that  the  |uiinitive  Christians 
were  so  hr  frwn  esteemiog  the  regular  succe^ion 
as  essential  to  tbe  constitution  of  a  Christian  irhurch, 
that,  in  some  instances,  ^scopacy  itself  waa  wbidly 
omitted. 

Such  was  tbe  defence  urged  by  Mr  Wesley  for  this 
extraordinary  assumption  of  episcopal  powers  :  a  con* 
duct,  however,  of  which  be  afterwards  repented,  as 
tending  to  make  a  final  separation  betwixt  fats  fol- 
lowers  and  the  church  of  En^aud.  Yet  it  does  not 
appear  that  this  had  any  baa  eflect  on  the  minds  of 
his  American  br^bien }  fiir  J>r  Ci^,  on  his  anival 
gn  Uk  westnn  continent,  found  the  societies  nomerons 
and  flourishmfr.  His  fint  efibrts  were  directed  against 
the  slave  traae }  uid  not  only  tbe  abolition  of  that 
traffic,  but  the  release  of  all  those  wbo  were  actually 
slaves  at  the  time,  seem  to  have  been  bis  favourite  oh* 
jects.  By  interfering  in  this  matter,  however,  per-> 
haps  with  too  much  zeal,  be  involved  himself  in  dan- 
ger. Some  riots  took  place,  and  a  lady  offered  the 
mob  JO  guineas  if  they  would  give  tbe  Doctor  100 
lashes.  This  piece  of  discipline  would  have  been  in- 
flicted, had  it  not  been  for  tbe  interposition  of  a  sturdy 
colonel  i  and  the  Doctor  bad  not  only  tbe  satisfaction 
of  escaping  the  intended  ponishment,  but  of  seeing  hii 
doctrine  so  far  attended  to,  that  some  slaves  were  eman- 
cipated. 

MrHampaott,  in  his  Memairsof  Mr  Wedey,  observes, 
that  **  tbe  colonists,  in  the  infiuicy  of  Methodism,  con- . 
ducted  themselves  with  more  propriety  than  the  Eng- 
lish. There  was  little  or  no  persecuticm,  nor  any  thing 
like  a  riot,  except  in  one  or  two  instances  which  have 
been  menticmcd.  as  the  consequence  of  the  animadver- 
sions on  slavery }  and  even  these  were  productive  of  no 
mischief.  Not  a  creature  was  materially  injured  }  no 
bones  were  broken,  nor  any  lives  lost  -y  wbich  was  not 
tbe  case  in  tlus  coontry.  Here  many  thousands  of  in-* 
•  nocent  peofde  were  subjected  to  the  grossest  indignities, 
and  several  'wen  eventually  sacrificed  to  the  niry  of 
their  persecutors. 

**  While  we  commend  the  Americana  for  their  be- 
harioor  in  t^poutioi  to  the  lanitaUty,  of  English  nMbs, 
it  may  he  pnper  to  inquire  into  the  sourcea  (rf  thb 
distinction.  Something  of  this  may  have  arisen  Awn 
similarity  of  sentiment.  The  Amencans,  from  tbe  first 
beginnings  of  colonization,  had  been  accustomed  to 
the  doctrines  of  the  old  puritans  and  neaconfonuista, 
which  in  many  respects  have  a  near  affinity  to  the  Me- 
thodislic  tenets.   The  wigtn  of  Methodism  in  Ame- 


rica was  aeldom,  if  ever,  attendedt  ttther  «nd«r  thasfstMl^ts. 
discourses  of  &fr  Whitefield*s  or  Mr  Wesley's  pzwwh- ' 
ers,  wiUi  those  ridiculous  e&cts  with  which  it  was  ac- 
coffl^ied  in  these  kingdwns.  Most  of  tbe  preachers, 
who  went  over  to  the  continent,  having  laboured  for 
some  years  in  Europe  previous  to  their  having  crossed 
tbe  water,  had  exhausted  their  wildfire  ;  so  toat  their 
discourses  were  more  suiptural  and  rational  than  those 
of  the  primitive  Methodists.  Another  reason  may  be 
found  in  the  education  of  tlie  Americans.  As  a  people, 
they  are  betto*  cultivated  than  the  body  of  the  English ; 
they  arecbiefly  composed  of  merchants  and  arespectable 
yeomanry  :  and  there  is  but  a  small  proportion  of  that 
class,  so,  superabundant  here,  which  we  distinguish  bgr. 
the  name  of  mod. 

"  The  only  exception  we  have  heard,  to  their  ex- 
en^tion  from  the  extravagancies  which  in  this  coun- 
try marked  the  tabncy  of  Methodism,  is  a  custom 
they  have  introduced  in  Maryland  and  Virginia.  Fre- 
quently, at  the  coocloaion  of  a  sctmon,  the  whole 
congregation  began  to  pray  and  to  praise  God  aloud. 
13ie  uproar  which  this  must  create  may  easily  be  con- 
ceived. Some  we  are  told,  are  great  admirers  of  this 
species  of  enthusiasm,  in  which  eveiy  man  u  his  own 
minister,  and  oob  sings  and  another  prays*  with  the 
most  discordant  devotion.  But  we  will  not  dignify 
such .  indecency  with  such  a  name.  Ita  proper  i^pel* 
latum  is  Jammcim.  We  hope,  that,  the  future, 
religion  will  never  appear  in  thia  country  under  so 
odious  a  fiirm }  and  greatly  is  it  to  he  lamented,  that, 
among  tfae  friends  of  Christianity,  any  such  absurdi- 
ties should  arise,  to  furnish  infidels  with  occasions  of 
triumph."  . 

Our  author  informs  us,  that  the  occupation  of  tfae 
Methodist  preachers  in  America  was  veiy  laborious. 
In  the  course  of  the  day  they  frequently  rode  20  or 
30  miles,  preaching  twice  or  thrice,  and  sometimes 
to  considerable  coogregatitms.  Notwithstanding  this 
labour,  however,  few  or  none  of  tbeni  ever  thought 
of  returning  to  Britaifi.  Several  reasons  may  be  as- 
signed frir  the  pleasure  they  took  in  this  laborious  ex- 
ercise. ■*  Their  exeuiuons  (says  Mr  Hampson  )  through 
immense  fiHrests  abounding  in  trees  of  all  acvts  and 
uses,  were  often  highly  romantic.  Innumerable  ri«  ' 
vers  uid  frdls  of  water ;  ristas  opening  to  the  view, 
in  contrast  with  the  uncultivated  wild  ;  deer  now  shoot- 
ing across  the  road,  and  now  scouring  through  the 
woods,  while  the  eye  was  fr«qaentty  relieved  by  the 
appearance  of  Orchards  and  plantations,  and  tbe  houses 
of  gentlemen  and  farmers  peeping  through  the  trees  ; 
formed  a  scenery  so.  various  and  nictnrcsque,  as  to 
jwoduce  a  variety  of  reflection,  and  present,  we  will 
not  any  to  a  philosophic  eye,  but  to  the  mind  of  every 
reasonahle  creature,  the  most  sublime  and  agreeaUe 
images. 

"  Their  worship  partook  of  the  general  simidicity.  It 
waa  Ikeqnently  conducted  in  the  open  air.  The  woods 
resounded  tothe  voiceofthe  preacJier,  ortothe  singing 
nf  his  nmnerous  congregations  j  while  their  hones,  fiw.- 
tened  to  the  trees,  fonaed  a  singuhw  addition  to  the  so- 
lemnity. It  was  indeed  a  striking  picture  j  and  might 
naturaJiy  impress  tbe  mind  with  a  retrospect  of  the  an- 
tedilavian  days,  when  the  hills  and  valleys  re-echoed 
the  patriarchal  devotions,  and  a  Scth  or  an  Enoch,  in 
.the  shadow  of  a.pxojecting  rock,  or  boicath  the  fuliagp 
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tares*  and  was  a  "  preacher  of  rigfateousness  to  the 
people," 

The  American  hospitality  is  smippoeed  hy  Mr  Haa^ 
son  to  have  heen  anotber  reason  for  the  asddnity  of  the 
Methodist  teacliers,  as  well  as  the  cooseioiisness  of 
being  well  eiAptoyed,  and  the  satislactioa  resulting 
from  considerations  of  pabUc  utility.  As  many  of 
the  preachers  were  men  of  fervent  piety,  this  reflec- 
tion would  have  its  fuU  weight }  and  the  instnictiott 
of  the  ignorant  and  the  tefiwrnation  of  the  proffigate 
would  he  considered  as  die  heat  recompense  of  tfaur  1»- 
boors.  Spreading  themselves  through  the  continent, 
Aey  took  in  Nova  Scotia,  Georgia,  with  the  in-ineipal 
places  in  both  Carolinas,  Virginia,  Maryland,  .Dela- 
ware, Fennsytvania,  New  Jersey,  and  New  York*, 
Dumbering  upwards  of  43,000  members  of  their  so- 
ciety, exclusive  of  about  80  itinerants,  and  a  considei^ 
able  number  of  local  preachers,  who  took  no  cncnits, 
bat  assisted  oecasioiuHy  in  the  netgfabonriiood  of  their 
respective  residence. 

Tbt  large  and  expensive  buildin|;&  which  the  co- 
lonists have  erected  tar  Miblic  wonhp,  ahnost  exceed 
eredibiKty  $  and  semw  coU^es  are  fiwoded  fiv  the 
^trsetion  6f  youth.  How  nr  the  propoaed  plan  of 
uniting  genuine  religion  and  extenttvft  leanung  will 
he  canned  into  executioA,  time  only  can  discover.  It 
■Hist  materially  depend  on  the  character  of  the  pre- 
sidents and  tutors,  and  the  proviuen  that  ahalt  be  made 
ibr  their  support.  Men  dF  real  eruditim  will  never 
be  procured  at  low  salaries  j  and  it  is  in  vain  to  at- 
tempt establishments  of  this  sort  without  a  liberal  pro- 
vision for  the  professors  of  every  branch  of  science. 
Two  of  these  ^aces  are  called  Cokgs&ury  and  tf^etletf 
Colleges.  How  thcry  are  endowed,  or  inietbn'  tbey 
propose  to  ohtais  authority  to  nmfer  d^preca,  we  ain 
not  informed.  But  pefhaps  tbey  are  ratbnr  soho^ 
titan  colleges  }  which  indeed  is  a  circumstanee  to  be 
wished,  as  good  gnmnriar  Hshoeb  ue  of  the  utittoM  aer- 
Tice  to  the  progress  of  tttemtom. 

Ttie  great  success  whidi  attended  Uw  MeAodUt 
preachers  in  America  naturally  determined  Mr  Wes- 
ley to  try  the  West  India  islands.  The  Moravians 
hsd  already  attempted  to  establish  their  principles  in 
some  of  these  islands}  and  in  1786  some  preachers 
Were  sent  from  the  Metbodisto  in  England  to  the  West 
Indies.  In  many  of  these  tbey  met  with  success.  So- 
cieties were  formed  in  Bu-badoes,  St  Vineent^s,  Do- 
minica, St  ChristopAerV,  Nevis,  Anttgaa,  St  Evsta- 
tins,  Tortola,  and  St  Croix,  amountiiw  in  ^1  to  near 
5000  persons.  At  this  time  dte  whole  number  of 
Methodists  in  Americft  and  Ae  West  Indies  amennted 
to  about  48^302.  These  societies  cmsisted  both  of 
whites  and  blacks :  on  the  eontuwnt  tbey  were  mostly 
whites,  but  in  the  islands  negroes.  "  But  it  is  to 
be  observed  (says  Mr  Hampson)  that  the  subjection  of 
the  negroes,  and  the  obedience  in  which  they  «re 
trained,  must  ineulcate  a  docility  peculiarbr  fiivthiti- 
title  to  the  purposes  of  a  mission.^*  Some  of  the  mis- 
Monaries  went  also  to  St  Vincenit*»,  where  thev  met 
#ith  some  success,  and  have  established  some  schools, . 
in  which  their  children  arc  carefully  instructed  in>  tbt 
l^cipfes  of  religion. 

**  In  Jaanary  1789  (says  our  atftber),  Dr  Coke 
jaid  •  ikiflBt  to-  Anbucik,  aw  gave  litem  several  ser- 


mons. Ashe  ma^  *  -  — ^  ^  — "  * — ^Bftimiiliio 
considered  as  a  fiurtriaL  ShooUanMSDiwiheeatnb&BW*''*/  — 
ed  here,  at  well  as  in  the  other  islands,  wfaicb  wiU  pi«- 
Itebly  be  the  ease^  it  is  hoped  it  wiU  be  the  Heaaa  ^ 
correcting  one  vice  at  Isast,  «nd  thatis  chuttiag ;  a  sa- 
vage relick  of  Gothk  barbarity,  whioh  iiU  the 
islands  have  fw  nmny  years  bec«  diatingioshed.  Per- 
haps too  it  will  give  socoe  cheek  to  the  spirit  of  huuiy 
and  dissipation  ;  and  tcaoh  the  piantcn,  if  it  he  fiNind 
impracticable  to  edwncipate  then  slaves,  at  least  to 
treat  them  with  hnmaiiity." 

'  It  has  been  debated  immg  the  leading  men  of  the 
Ifethodiatical  profesrionr  whether  the  cause  might  not 
be  served  b^  sending  musionariee  to  the  East  Indies 
and  to  Africa }  but  these  projecta  wcce  Ai^^d,  as 
diere  was  no  invitation,  mn-  any  pceepect  of  success 
if  it  had  been  adopted.  A  mission  has  been  formed  to 
the  new  settlement  called  iTnvtMcAy,  on  the  conGnea  of 
the  Indian  territories,  near  the  Mississippi.  The  dan- 
ger of  the  missionaries  at  the  time  they  ondertook  this 
Service  was  certainly  very  great ;  yet  such  was  th«i^ 
zeal  for  the  eanse,  that  tbej  vdnntaiily  ofiersd  them- 
selves :  but  we  are  not  yet  mfomwd  wbak  — eoesa  they 
have  met  with. 

Whfle  Mcdtodisns  was  iSam  makiiw  npid  ymgwn 
in  America,  its  teachers  were  equally  mde&tigsUa 
in  Britain.  A  most  remark^le  particular,  however, 
occurs  with  regard  to  Mr  Wesley  himself ;  for  though 
he  had  gone  to  Georgia,  as  has  been  already  related, 
to  convert  the  Indians  to  Chrtstiaai^,  yet  on  his  ve- 
tum  to  England  in  1738,  he  took  it  into  hia  head 
that  he,  their  teacher,  was  not  ^et  converted  :  the  rea- 
son was,  that  he  had  net  the  fiutb  of  assarance.  T\aMf 
however,  was  net  long  wantingi  Ue  arrived  in  Eng- 
land on  the  first  day  of  Febraafy,  and  was  Uest  with 
the  assonnce  on  the  mth  of  Man^  following^  This 
was  immediately  annoaneed  to  the  public }  and  the 
oonsefuenee,  if  we  may  betieve  hka,  was,  thai  God 
Am  began  to  weik  by  Us  ministiy,  which  he  hud 
not  Ane  before.  Being  jmned  by  one  Kiachin,  a 
fellow  of  Corpus,  diey  travelled  to  Shn^eater,  Holms 
Chi^I,  Newcaatie  in  Staffordshire,  and  other  places, 
where  they  preached,  exhorted,  and  conversed  on  re- 
ligions subjects,  in  poUie  bonses,  stables,  £ce.  some- 
times meeting  mth  eucoess  and  soowtunes  not.  Da- 
ring tbis  peregrination  Mr  Wesley  certainly  displayed 
a  great  deal  of  superstition,  which  we  must  nndonhU 
edly  suppose  to  have  been  communicated  to  Us  bear^ 
ers,  and  to  have  caused  ^em  aol  en  nsany  oocasian 
in  a  very  ridiculous  mauler.  An  instanoe  follows 
*<The  next  day  (says  he),  Mareh  iith,  we  dined 
at  Birmingham,  and,  adon  after  we  left  it,  wcpe  re- 
proved fisr  oar  ne|^gence  there  (in  letting  these  who 
attended  ns  go  witMot  either  exhortation  or  instrse- 
tion)  by  a  seveK  shower  of  hail  Abeat  the  lat- 
ter end  of  March  or  beginning  of  AprU  he  and  his 
compnnibiir  began  to-  pray  rxtempore^  iMving  off  en* 
tinty  the  forms  of-  the  efaareb  ef  England,  to  which 
he  bad  ftanwrly  been  stt-  devoted.  IIm  d^trinc  of 
ittstantaneeius  eenveniiHiv  whieh  his  imagination  bod 
siq^gested  to  lunt  as  w  work  pei^omted  on  tmnself, . 
vras  greedily  received  by  s<Mie  of  his  hearers  ;  and  ti^ 
die  converts  to  the  new  doctrine  cmifirmed  theitwrlves, 
and  ciontributed  grcMly  to  perxoade  others,  by  dedaim- 
tions  of  tiseir^aperwiMvJt  as  tbey  caUed  theiii :  hew- 
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iTetliodbts.  •very  tbwgfa  »  kmnvMg*  of  A*  uving  MsanMS  bad 
V  ■■'  beeo-^M  ea  ManJi  tith,  be  does  aot  date  faiacanrev 
siaa  sooner  tban  May  a4tb  of  tiw  tame  year. 

This  new  doctriae  of  an  instantaQeow,  and  in  Smct 
mracalous  impulBe,  thougb  gnMiy  relished  by  the 
enthasiastical  part  of  tfae  socie^,  was  very  mocb 
Hked  by  atfaen,  particularly  Mx  Cbarles  Wesley  bis 
bfodkeTy  who  warned  him  m  the  miscbief  be  was  do* 
ng }  though  be  biooMelf  was  soon  coorertcd,  and« 
what  is  very  astaaisbiag,  two  days  before  John  We»* 
ley  himself.  The  particulars  related  of  these  mka' 
euloua  convetrioBt  are  tfiriy  dtsgracefid,  and  coold  not 
but  bring  into  oontmpt  the  secietr  which  conststed 
«f  such  cnthuuasts.  **  Mamy  (nays  Mr  Hampsen)  an 
rapreaeiited  as  Mting  soddenly  to  the  ground,  in  hor- 
ror and  tigovy  not  to  be  eenoeived,  and  rising  again 
with  eqaal  expressions  cS  peace  and  consolation."—^ 
Their  eoavcrsioDs  were  usually  attended  with  these 
Tiolcnt  symptoms }  and,  far  several  ^ears,  few  meet* 
ings  occnrred  where  Mr  Wesley  presided,  vritbout  one 
or  more  instances  of  the  same  kind.  It  was  not  pos- 
sible that  Booh  inuBsactions  should  pass  witbimt  notice. 
The  oomfuBion  that  too  often  prevailed,  theeaoliMia 
of  the  persons  aieoted,  and  the  exultatioM  of  the  lest, 
iriuch  were  aeverally  animadverted  iipon»  j^vo  gmt 
and  gmand  aSeme.  Mmy  iosiited,  that  it  nmat  ei- 
■  Iber  be  docasioMd  1^  tbe  beu  of  the  raomi,  and  the 
agitation  of  the  animal  spirits  under  disconnea  of  tbe 
most  alartning  nature;  or  that  it  waa  more  artifioe  and 
faypocrisy. 

In  the  mean  time,  two  of  the  sons  of  a  Mrs  Hafr- 
ton  in  London,  happening  to  become  coaveits  to  the 
new  doctrine,  this  lady  was  so  modi  offended,  that 
she  wrote  to  Mr  Samuel  Wesley,  informiag  him,  that 
she  was  of  opinioa  bis  brother  John  bad  lost  his  senses } 
and  requesting,  that  the  next  time  be  came  to  his  boose, 
be,  Mr  Samuel,  would  either  cen&ne  or  convert  him. 
All  that  could  be  done,  bowev«r,  to  prevent  the  pro- 
gress of  the  new  doctrine  was- insufficient  i  mod  the  first 
Ifatho&t  society  was  formed  in  London  on  tbe  first 
of  May  1738,  when  about  50  agreed  to  meet  togetber 
once  a- week,  for  free  oonversatiea,  begua  and  ended 
with  Bin^ng  and  prayer. 

Alt  tbw  dme,  however,  it  seems  that  the  conver- 
sion of  Mr  Wesley  was  far  from  being  so  cmnplete  as 
that  of  many  of  bk  bearers.  He  bad  {Heacbed  and 
ctmverted  others,  while  he  himself  was  ^isolatety  on* 
converted.  Tbe  knowledge  of  tbe  true  saving  faicb 
was  only  revealed  to  him  on  the  6tb  of  Mareh,  and 
be  did  not  experience  itn  power  till  the  14th  of  May; 
and  eveti  after  this,  bis  dmihts  and  fears  were  still  so 
gnat,  that  on  the  ijtb  ef  Jane  he  undertook  a 
voy^e  to  Germany,  where,  in  tbe  compaiF|r  (tf  Count 
ZUnwdorS^  bis  fiuib  scoms  to  have  been  tbtwoii^ly 
coiAniied. 

On  Mr  Wesley's  return,  September  i6tb, 
he  applied  himself  with  the  greutest  assiduity  aad  sac- 
Ccns  to  tbe  propagation  of  bis  doctrine.  Multitudes 
of  converts  were  mude  in  varions  parts  of  the  king^ 
dom;  and  tbe  reproaches  pevved  upon  him  by  bis 
(^ponents,  seemed  to  have  rendered  his  zeal  more  fer- 
vent if  possible  than  before,  ft  is  remarkable,  how- 
ever, that  some  of  bis  old  triend.i  were  now  so  auob 
irifcnded  with  his  conduct  or  his  principles,  thttt  tbay 
tMotely  nSfmd  to  keep  eompw^  iritis  Ugk 
3. 
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wigimJ  pUs  we^  ta'bave  been,  to  make  an  union  of  Uctbodutc 
clcrigyBiBn,  and  disseminate  b!s  ^nciplcs  by  their' 
Bseans.  But  in  this  be  succeeded  so  ill,  that  in  a  letter 
written  in  I74Z,  he  wished  for  a  clerical  asastant,  were 
be  only  in  deacons  orders :  but  adds,  I  know  of 
none  such,  who  is  willing  to  cast  in  his  lot  with  us ; 
and  I  scarce  expect  I  riial),  because  I  know  how  fast 
they  are  rivetted  in  the  service  of  the  devil  and  the 
world  before  they  leave  tfae  university." — ^Finding  at 
last  that  nothing  could  be  dme  with  them,  he  was  ob- 
liged to  have  recourse  to  lay  preachers  ;  and  easily  se- 
kxted  those  lAto  appoared  to  have  tbe  greatest  talents 
for  prwcr  aad  exhortation  in  the  private  meetings  ap- 
poiitted  fin-  that  pu^ose.  Thus  be  at  onoe  raised, 
bimsdf  to  bo  tbe  heaid  a  sect ;  as  the  lay  preachers 
willingly  yielded  obedience  te  him  who  had  the  ad- 
vantages of  superior  learning  and  abilities,  aud  was  be- 
sides in  orders  as  a  clergyman }  and  this  obedience  he 
did  not  fail  oa  every  occasion  to  exact. 

If  his  doctrine  bad  formerly  given  oQence  to  tbe 
estat^ished  clergy,  tbe  appointment  of  lay  preachers 
was  reckoned  much  worse ;  and  their  being  appointed 
witbant  any  form  of  or^atioo  whatever,  which  air 
OMst  nU  of  them  wcie,  subjected  tbem  to  oontentpt 
and  laproacb,  whidk  tbeir  want  of  kaming,  aad  very 
often  of  MhmU  abilities,  £d  net  contribute  to  re- 
move. Thau  finding  tbe  cfawebes  shut  against  biiv 
and  bis  Mlowers,  he  ms  obliged  to  preadi  in  tbe 
finMe,  and  made  Us  first  essay  in  this  way  on  tbe  se- 
cond of  A^l  1739,  ui  the  neigbbourbood  of  Bris- 
tol )  Mr  WhiteMti  baving  aet  hin  ao  cmsple  (be 
daybefore. 

llie  success  of  those  ignorant  and  itinerant  preach- 
ers, with  tbeir  absurd  and  uncharitable  discourses  and 
behaviour,  so  provoked  their  adversaries,  that  a  per- 
sectttioa  was  soon  commenced  against  them.  Mr 
Wesley  himself  was  calumniated  to  the  harshest  man- 
ner, beii^  sometimes  said  to  be  a  Jesuit,  sometimes 
an  Utiterate  enthusiast,  as  tbe  people  took  it  into  tbdr 
beads.  Iklaay  pretended  to  answer  bim  in  writu^ 
without  being  aUe  te  do  so:  tbe  consefncnce  was, 
that  tbeir  deficieiicy  ni  a^ameat  was  supplied  by 
invective,  aad  tbe  most  scandalous  performances  made 
tbeir  appearance.  Some  of  tbe  En^isb  clergy  so  fiv 
forgot  themselves  as  ta  instigate  tbe  mob  against  them, 
and  the  most  cruel  outn^  were  eommitted  190a 
tbem  in  varions  places.  For  some  time  tbe  persecuted 
party  adhered  to  the  doctrines  of  passive  obedience  and 
non-resistance,  which  their  inhuman  adversaries  did 
■at  fail  to  Uke  tbe  advantage  of^Tbe  less  tbey  were 
opposed,  tbe  more  insolent  tbey  became.  Tbe  Mo> 
tbodisia  wore  fncquently  in  danger  of  their  livca. 
Bfon,  women  wkb  cbiM,  aad  even  cbildreB^  wen 
luocked  down  and  abuaed  with  tbo  saow  nBdbiti»> 
gotihng  fury.  Hoaaes  wen  stripped  of  tbeir  finui- 
tuie,  vast  qaantitiBS  of  fimiitiire  carried  ofl^  feather- 
bed cut  in  pieces  aad  strewed  over  the  streets,  several 
reputable  people  were  forced  into  the  aimy,  &c.  To 
the  diBgrace  of  amgistncy  daa  it  was  found,  that  when 
applicatioa  was  made  to  tbe  jastioea  of  tbe  peace,  re- 
cess was  commonly  denied  ;  nor  was  a  stf^  pot  to  these 
shameful  proceedings  without  a  royal  mandate  fiir  tbe 
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^ctboduuln  X747  be  Trent  over  to  Bublia,  where  a  Mxaetjr  had 
•'heen  fanned  by  one  Mr  WUlianu  «  demniaD^ 
Here  they  proved  so  sueeesafcd,  notwithstuding  the 
number  of  Fapists,  and  the  violence  of  their  other  op- 
ponents, tbat  in  1750  thej  bad  erected  meeting- 
houses in  evenr  part  of  the  kingdom,  and  had  formed 
29  circuits,  wnich  employed  67  itinerants,  besides  a 
'considerable  number  of  local  preachers.  An  invita- 
tion was  given  to  Mr  Wesley,  in  1751,  to  visit  Scot- 
land, by  an  officer  in  quarters  at  Musselburgh.  He 
liccordingly  took  a  journey  thither  the  same  year} 
■fant  \eh  tbe  place,  afler  preaching  in  it  once  or  twtcct 
la  1753  be  returned  to  Scotland,  and  visited  Glas- 
gow. Societies  were  at  length  fimned  in  that  cityi 
as  well  as  at  Edinburgh,  Dundee,  Aberdeen,  Inver* 
-ness,  and  a  few  other  places :  bat  his  success  was  by 
-no  means  equal  to  what  it  bad  been  in  other  parts } 
for  in  1790  the  number  of  circuits  in  Scotland  was 
DO  more  than  eight,  which  were  supplied  by  20  iti- 
nerants. 

Mr  Whitefield,  the  other  ^at  labourer  in  tbe 
vineyard,  was  equally  indefatigable,  and  probably 
more  successful  than  Mr  Wesley.  Before  entering 
into  orders,  he  had  formed  a  society  of  religious  per- 
sons at  Gloucester  :  here  he  preached  Lis  first  sermon 
-on  the  Necessity  and  Benefit  of  Beligious  Society  } 
4)ere  be  became  extremely  popular,  as  well  as  at 
Bristol  and  London,  while  preparing  to  set  sail  for 
Geoijepa  for  Ae  first  time ;  ud  m  au  places  to  which 
h»  canM|  large  ctdleetions  were  made  fer  the  poor. 
€Ie  mwntained-  the  nme  doctrine  with  Mr  Wesley 
as  to  the  new  birth ;  which  likewise  gave  flfience  to 
the'clergY''Wfaen  delivered  by  him,  as  it  had  done  with 
Mr  W^ey.  In  Ute  various  intervals  of  his  voyages 
to  America,  he  employed  himself  with  the  very  same 
'assiduity  in  Britain  and  in  Ireland,  which  we  have  al- 
ready taken  notice  of  in  the  western  continent.  His 
success  was  everywhere  prodi^ous.  In  2741  he  was 
invited  to  Scotland,  and  preached  his  first  sermon 
there  at  'Dunfermline.  From  thence  be  went  to  £- 
4inhnrgh,  and  preached  in  several  of  the  established 
chnrches,  bnt  diflered  with  Absscs  Rnl^  and  £beno 
z«r  Krakine  )  so  that  be,  ns  welt  as  Mr  Wesley,  prov- 
ed unsuccessful  in  forming  a  coalitim  with  any  otbw 
religious  party.  In  the  private  ws^,  however,  his 
snccess  was  very  considerable,  at  £dinbuigb,  Glas- 
gow, Aberdeen,  Dondee,  and  other  places.  In  1743 
ke  paid  a  second  visit  to  Scotland,  and  a  third  one 
in  1748.  In  1751  he  visited  Ireland  fer  the  first 
-time  -J  and  preached  to  great  multitudes,  without  be- 
ing molested,  even  in  places  where  others  had  been 
mobbed.  From  thence  he  returned  to  Scotland  the 
same  year,  and  speaks  in  very  fevoorable  terms  of  the 
attention  tbe  people  there  paid  to  their  Bibles.  In 
X752  and  1753  he  again  visited  tbe  same  kingdom,  and 
toe  last  time  distinguished  himself  by  preaching  against 
the  playhoose  in  Ghu^w.  In  17C6  he  retnmed } 
and  by  his  animated  disoounes  nt  £dinbui^  against 
Popery  and  Arbiteary  power,  was  owned  to  have  con- 
.triboted  very  much  to  the  increase  of  comrage  uid 
loyaltjy  in  this  country.  Next  year  he  again  visited  the 
Scottish  capital  during  the  time  that  the  General  As- 
sembly sat,  and  his  sermons  were  attended  by  several 
«f  the  members.  At  Glasgow  he  made  a  large  col- 
lection &r4he  poor  of  that  city,  and  from  thence  Jtaok. 
,4 
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a  voyage  to  Ireland.  He  was  rooeiTCd  with  the  monlHeibadisi 
aflMCtoa  by  the  lower  glasses  of  Jhotcstantaj  botthe"*^''" 
Popish  rabUOf  exMpeiated  at  bis  snccess,  almost  mar^ 
deied  htm  wUh  stones.  After  passing  through  a  great 
part  of  Irdand,  visiting  England  and  Wales,  be  paid 
another  visit  to  Scotland,  where  four  clergymen  now 
lent  bim  dieir  poljuts.  His  last  visit  was  in  the  sum- 
mer of  1758,  when  his  congregations  were  as  large  as 
ever ;  and  it  is  to  his  endeavoun  principally  tfa^  we 
are  to  ascribe  the  great  number  of  Methodist  societies 
DOW  existing  in  Scotland. 

With  reptrd  to  the  reli^ous  principles  of  tbe  Me- 
thodists, we  cannot  enter  into  any  particnlw  detail ; 
neither  indeed  arc  there  any  doctrines  peculiar  to  all 
.  included  wider  that  name,  accept  the  ainsle  one  of 
universal  redemption.  In  Adbrdi  174X,  Mr  v^itefield^^[y 
being  retnmed  to  Enriand,  entirely  separated  from  Mr^^^^^ 
Wesley  and  his  friends,  because  he  did  not  hold  the 
decree9.*'»Here  was  the  first  breach,  which  warm  men. 
persuaded  Mr  Whitefield  to  make,  merely  for  a  dif- 
ference of  opinion.  Hiose  indeed  who  believed  iini- 
▼eisal  redemption,  had  no  desire  at  all  to  separate :  but 
those  who  held  pwticolar  redemption,  would  not  hear 
of  any  accommodation,  being  detennined  to  have  no 
fellowship  with  nusa  that  "  wore  in  such  dangerous 
errors.**  So  there  were  now  two  sorts  of  Methodists 
so  called  *f  those  for  particular,  and  those  for  general 
redemptimu 

Not  many  years  passed,  befiwe  William  Cndworth 
and  James  Belly  separated  from  Mr  lI^itefiebL— 
Theie  were  pn^eriy  AudnoHuans,  abstdnte  avowed 
•nenues  to  tbe  law  of  God,  uriiidi  tbey  never  preacb- 
cd  or  professed  to  preach,  but  termed  all  legalistt  who 
did.  With  them,  preaching  the  law  was  an  abomina- 
tion. Tbey  had  nothing  to  do  with  the  law.  Tbry 
woald  freach  Christ,  as  they  called  it ;  bnt  without 
one  word  either  of  holiness  or  good  works.  Yet 
these  were  still  denominated  MetiotHstSf  although  dif- 
fering firom  Mr  Whitefield  both  in  judgment  and 
]wactice,  abunduitly  more  than  Mr  Whitefield  did 
irom  Mr  Wesley. 

In  the  mean  time*  Mr  Venn  and  Mr  Romaine  be- 
gan to  be  spokep  of :  and  vxA  long  after  Mr  Madsa 
and  Mr  Benridge,  with  a  few  other  cUigymen,  1^ 
altfaoagb  they  bad  no  conneximi  with  each  other, 

fret  preaching  salvation  by  fiutb,  and  endeavonring  to 
ive  accordingly,  to  be  Bible  Christians,  were  soon  in- 
eluded  in  the  gracral  name  of  Methodists^  And  so  in- 
deed were  all  others  who  preached  salvation  by  faith,  ' 
and  appeared  more  serious  than  their  nei^bouis. 
Some  of  these  were  quite  regular  in  tiieir  manner  of 
preaching  :  some  were  quite  irregular,  (thwgh  not 
by  choice  ^  but  necessi^  was  laid  upon  them,  they 
must  preach  insularly,  or  not  at  all) :  and  others  wore 
between  both  j  regular  in  most,  thou^  not  in  all  pax^ 
ticulars. 

In  1762,  Oemrge  Bell  and  a  few  other  persoDS  be- 
gan to  speak  great  words.  In  the  latter  end  of  tbe 
year  tbey  feretoU  tbat  tbe  world  would  be  at  an  end 
on  tbe  98U1  of  February,  ftfr  Wesley,  with  whom 
they  were  then  connected,  withstood  th^  both  in 
public  and  private.  This  they  would  not  endure  : 
so,  in  January  and  Februaiy  1763,  they  separated  from 
him,  under  the  care  of  Mr  Maxfi^d,  one  of  Mr  Wes- 
hsy's  pitacherB.   Bnt  still  Mr  Ma»fieU  and  Jus.adbc- 
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Meiliodisis  itnti,  even  the  mlilest  enthuaiafts  ftmong  them, 


under  the  general  name  of  MvthodisU,  and  ao  bring 
m  scandal  upon  those  with  whom  they  have  no  con* 
nexMO. 

Ac  ^sent,  those  who  remun  with  Mr  AVeslej- 
ue  mostly  Cfaorch  of  England  men.  Tbey  tove  hw 
articles,  ber  homilies,  her  Uto^,  her  diBct^ine,  and 
unwiUinf^  vary  from  it  in  any  instance.  Mean  time,  nil 
who  preach  unong  them  declare,  uie  are  all  htf  nature 
childrenqf wrath  ^  but  by  grace  we  arc  saved  througkfaith  .* 
saved  from  both  the  guUt  and  from  the  power  of  sin. 
1.1iey  endeavour  to  live  according  to  what  they  preach, 
to  be  plain  Bible  Clu-istians}  and  they  meet  toge- 
ther at  convenient  times,  to  eacounige  one  another 
therein,  lliey  tenderly  love  many  that  are  Calvinists, 
thou^  they  do  not  love  their  opinioos.  Yea,  tliey 
love  the  Antinomians  themselves  ;  but  it  is  with  a  love 
of  cMnpassiwn  only,  for  they  hate  their  doctrines  with 
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go    circttmstances,  &c.  in  opposition  to  empirics  and  che-McUi«di(t» 
mists,  who  use  violent  medicines,  and  pretended  secrets 
or  nostmms. 

V 


METHUSELAH,  the  son  of  Enoch  and  fmther  of 
Lamech,  was  b(an  in  the  year  of  the  world  687,  begat 
Lamech  in  874,  and  died  in  i656,\being  the  yvry  yeair 
of  tk  deluge,  at  the  ^  of  969,  which  is  the  greatest 
age  that  has  been  attained  to  by  any  mortal  man  npon 
earth  (Gen.  v.  21,  22,  &c.).  Accwding  to  the  text 
of  the  Septuagint,  Methuselah  must  have  lived  14  years 
after  the  deluge ;  and  according  to  othet  copies,  he 
died  six  years  bci'oie  it :  but  it  is  generally  agreed  on, 
that  thetie  copies,  as  wejl  as  the  Septuagint,  are  cor^ 
rupted  in  this  place.  ' 

METHYMNA,  in  Ancient  Geograp  ly^  a  to  nn 
the  island  of  Lesbos.    It  was  the  second  city  of  the 

Its  teiT^ 


n 

I.       u  * 


island  In  greatncsa,  population,  and  opulence, 
tory  was  fruitiii),  and  the  wines  it  ^oduccd  excellent! 
a  perfect  hatred}  they  aUior  them  as  they  do  hcU  fire:    It  was  the  native  place  of  Unophrastna,  aulof .  Arum  . 
bnng  connnced  ooUunff  can  ao  eSecto^y  destroy  all    the  mnmcian.  When  the  whole  island  of  Leshos  levoUi* 


faith,  all  holiness,  and      good  works. 

We  shall  conclude  this  article  with  the  words  of  Mr 
fiampson,  which  must  certainly  be  accounted  just,  what- 
ever objections  may  be  made  to  some  parts  of  the  prin- 
ciples or  behaviour  of  the  Methodists.  If  they  pos- 
sess not  much  knowledge,  which,  however,  we  do  not 
know  to  be  the  case,  it  is  at  least  certain,  tbey  are  not 
deficient  in  z«al :  and  without  anv  passionate  desire  to 
imitate  their  exam^,  we  ma)r  at  least  commend .  their 
endeavours  for  the  general  good.  Every  good  man 
will  contemplate  with  pleasure  the  operation  of  the 
spirit  of  reformation,  whether  foreign  or  domestic ) 
and  will  rejmce  in  every  attempt  to  propagate  Chri- 
stianity in  the  bu-baroos  parts  of  the  warliL  An  at- 
tempt  iriiich,  if  in  any  toleraUe  degree  successful,  will 
do  infinitely  more  fw  their  civilization  and  happiness, 
than  all  the  united  energies  of  th(»e  boasted  benefac- 
tors of  mankind,  the  philosophic  infidels.^' 

The  minutes  of  the  conference  of  the  Atethodists 
held  at  Leeds  in  August,  1806,  represent  the  numbers 
of  that  society  to  be  as  followi : 

In  Great  Britain,  -  -  110,803 

In  Ireland,  -  -  -  23»773 

Gibraltar,  -  -  40 

Nova  Scotia,  New  Bmnswi<^,  and  New- 
foundland,      -         -  -  1418 
West  Indies,  whites  X775,  coloured- people 

"3»'fi5i         -  -  -  i4>940 

Umted  States,  whites  95,628,  c(doared  peopin 

24.3i6» 


"9.945 


Total,  270,919 

Methodists  (J/^Ao</ict'),  in.the  history  of  medi- 
cine, a  sect  of  ancient  physicians,  who  reduced  the 
whole  art  of  healing  to  a  few  common  principles  or  ap- 
pearances. The  Methodists  were  the  followers  of 
Xhessalua }  whence  they  were  also  called  Thesaaiki» 
Tbey  were. strenuously  opposed  by  Galen  in  several  of 
his  writings  ^  who  scrupled  not  to  assert,  that  the.  me- 
thodical Mresy.  mined  every  thior  that  was  good  in  the 
art.  According  to  Quiucy,  the  M^Aodirts  {Afet^odKt) 
mcc  tho^e  j^ysicians  who  adhere  to  the  doctrine  of 
Galen,  and  the  schools ;  and  who  cure  with  bleeding, 
jBugps,.fi5c.  duly  applied,  Hccording  to  thp  symptoms, 


ed  from  the  power  of  die  Athenians,  Mcthynma  alone 
remained  firm  to  its  ancient  allies. 

METOECI,  a  name  given  by  the  Athenians  to  such 
as  had  their  fixed  habitations,  in  Attica,  though  fo- 
reigners by  birth.  The  metccci  were  admitted  by  the 
council  of  Areopagiis,  and  entered  in  the  public  re«- 
gister.  They  differed  bolb  from  the  W4)ulm  and.  (imi  ; 
because  the  po/itte  or  "  cittzens^^  were  freemen,  of  A- 
theos,  and  the  jeem  Or  **  strangers**  had  lodgings  only 
for  a  short  time  ^  whereas  the  melaci  though  not  free- 
men of  Athens,  constantly  resided  upon  thie  spot  whi- 
ther th^  had  removed. 

METONYMY,  in  Jthetonc,  is  a  tnipe  in  which  one 
name  is  put  for  anodier,  on  account  of  the  near  rdatioo, . 
there  is  between  them.   See  Oratort,  N*^  5 1. 

METOPE,  in  Architecture^  is  the  interval  or  square 
space  between  the  triglyphs  of  the  Boric  frieze,  which 
among  the  ancients. used  to  be  painted  or  adorned  with 
carved  work,  representing  the  heads  of  oxen  or  utensils 
used  in  sacrifices. 

METOPOSCOPY,  the  pretended  art  of  knowing 
a  pcrvon^s  dispositions  and  manners  by.  viewing  th^ 
traces  and  lines  in  the.  face.    Ciro  Spontoni,  who  baa  . 
written  expressly  on.  metoposcopy,  says,  that  seven  linep 
are.  examined  m  the  forehead,  and  that  each,  lina  is 
considered  as  having  its  particular  ^anet :  the  first  it  . 
the  line  of  Saturn,  the  second  of  Jupiter,  the  third  of 
Mars,  &c   Aiktopoecopy  is  only  a  hnnch  oS  phy*  . 
siognomy,  yAuek  firaids  its  conjectnret  oi  all  the.  putt 
of  the  body. 

METRE,  /ur^w,  in  Poetrf,  a  syttem  of  feet  of  a 

just  length. 

The  different  metres  in  poetry,  are  the  different 
manners  of  ordering  and  conwioing  the  quantities,  or 
the  long  and  short  syllables  j  thus  hexameter,  p^twnw 
ter,  iambic,  sappbic  venet,  consist .  of  difi'ejcent  me- 
tres or  measures.    See  I|ZZA1IST£R, 

In  English  verges,  the  metres  are  extremely  Tariont 
and  arbitrary,  every  ppct  being  at  liberty  to  utroducv  ' 
any  new  fonp  that  he  pteaws.  The  most  usual  are  th^ 
heroic,  geaeraily  consisting  of  five  long  and  five  short 
syUables,  and  verses  of  four  feet,  and  of  three  feet,  and. 
a.  caesura  or  single  syllable. 

The  ancients,  by  variously  combining  and 
ing  their  ^uaqtities,  made  a'Y«&t  ^vus^^ 
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meunms,  by  fnnuing  spondees,  &c.  of  different  feet. 
See  PoXTRT. 

METRETES,  a  Gbwian  measure,  containiog  some- 
thing more  tban  nine  Englirii  ^lons.    Bee  Mea* 

SVRE. 

METRICAL  V£RSES,  are  those  coasisting  of  a  de- 
terminate number  of  long  and  short  syllables  j  as  those 
of  the  Greek  and  Latin  poets^-^Capellus  observes,  that 
the  genius  of  tbe  Hebrew  langoage  is  iocompatible  with 
metrical  poetry. 

METROCOMIA  (firam  finlnt,  mother,  and  Km/m, 
town  or  viitage),  a  term  in  tbe  ancient  chnrch-histny, 
signifying  **  a  borough  or  villure  tbftt  bad  other  vu- 
lages  under  its  jnriaoictuin."— wbat  %  metroptdis  was 
among  cities,  a  metrvcomia  was  among  coantry  towns. 
The  ancient  metrocomio'  had  each  its  choriepiscopns  or 
rural  dean,  and  here  was  his  see  or  residence.  See 
Metrofolis  and  Choriefiscopus. 

METRONOMII,  the  name  given  by  the  Athe- 
nians to  five  officers  in  the  city  and  ten  in  the  Pirteiis, 
whose  duty  it  was  to  inspect  all  sorts  of  measures  ex- 
cept those  of  com.  Tlw  Pmna  was  the  greatest  mart 
in  Attica. 

METROPOLIS  (from  /iwnf,  mother,  and  int^. 


at  the  cooAieiiee  of  die  riven  Moselle  and  Seille.  £. 
Long.  6.  i6i  N.  Lat.  49.  7. 

MEVANIA,  in  Ancient  Gtography^  a  town  of  tbe 
Cisapennine  Umbrta }  seated  at'  the  confluence  9S  tbe 
Tina  and  Oitanmus,  on  tbe  Via  Hiuniaia,  famous  for 
its  herds  ^ite  cattle  brotight  up  there  for  sacrifice  } 
tbe  white  coloar  said  to  be  owing  to  the  waters  of  tbe 
Clitumnus  (Virgil).  Mevuiia  was  the  country  of  Fro- 
pertius.  Mevcnates  the  people.  Now  said  to  be  Be^ 
'turno,  in  the  territory  of  the  Pope. 

MEUB81US,  John,  a  learned  and  laborious  writer^ 
was  born  irt  Losdnn,  near  tbe  Hague,  in  1579.  Ik 
eariy  discovered  a  fendneas  fra-  polite  liteiatwe  and 
the  HciencH  ;  and  went  to  stndy  law  at  Orleau  with 
the  son  of  Bamevetdt,  whom  m  accompaaied  in  bit 
travels.  In  itiio  he  'was  made  prefessw  of  bistory  at 
Leyden,  and  afterwards  Greek  protessw.  In  tbe  fol- 
lowing year,  the  magistrates  of  the  United  Province* 
proved  how  high  their  opinion  was  of  kis  abilities,  by 
fixing  on  him  to  write  the  history  «f  his  cMuttiy. 
Meursios  married  in  the  year  16 1 2.  His  wife,  Ansa. 
Catherina  Bilberbeccia,  detteended  from  a  very  ancient 
and  noble  family  in  Angennond  a  city  of  Pomerania, 
possessed  many  amiable  qualities,  and  rendered  his  do* 


ctty\  the  capital  of  a  country  or  province ;  or  tbe  prin-    mestic  lite  remarkably  baj^y,  wtwle  he  discAarged  the 


cipal  city,  and  as  it  were  mother  of  all  the  rest. 

Tbe  term  metropolis  is  also  applied  to  arcbiepu- 
aopal  diorchcy,  and  sometimes  to  the  principal  or  mo- 
tber-chnroh  of  a  city.  The  Roman  empire  having 
been  divided  into  13  dioceses  and  X20  provinces,  each 
diocese  and  each  province  had  its  metropolis  or  capi- 
tal city,  where  the  proconsul  had  his  residence.  To 
this  civil  division  the  ecclesiastical  was  afterwards 
adapted,  and  the  bishop  of  the  capital  city  liad  the  di- 


dutias  of  his  pirofessordiip  with  an  assidaity  equj  to  bit 
abilities.  At  tbe  same  time  the  repnUic  of  letters  did 
not  lose  tbe  advantages  to  be  derived  from  bis  laboon  \ 
for  daring  die  fourteen  years  cf  hk  reudence  at  L^* 
den,  the  works  which  he  published  were  more  aoner- 
ous  than  those  which  bad  been  presented  to  the  world 
by  the  whole  body  of  prof!essors  from  tbe  original  foun- 
dation of  the  university  in  1575. 

Meursins*s  writings  had  now  sivead  his  repata- 


recUon  of  afi'airs,  and  tbe  pre-eminence  over  all  tbe  tion  in  every  part  of  Euivpe ;  nor  was  tbe  fame  of 
bishops  of  the  province.    His  residence  in  tfae  metro-    his  dili^ee  and  Ulents  as  a  professor  less  known. 


polls  gave  him  the  title  of  metropolitan.  This  erection 
of  metropolitans  is  referred  to  the  end  of  the  third 
centory,  and  was  confirmed  by  the  conncil  of  Nice. 
A  metropolitan  has  the  privilege  of  ordaining  his  suf- 
fragans }  and  appeals  from  sentences  passed  by  the  suf- 
fragans are  preferred  to  the  metropolitan. 

MsTROPOLis,  in  Annent  Geography^  a  tovrn  of  Acar- 
nania,  a  little  to  the  south  of  Stratos. — Another,  of 
Lydia ;  aitnated  between  Colophon  and  Priene,  near  the 
Cayster. — A  third,  of  Phrygia }  sacred  to  the  mother 
of  the  gods,  1^0  was  here  worshipped. — A.  fourth  Me- 
tropolis of  Estiotis,  a  district  in  "nKssaly,  to  tbe  east  of 
Comphi,  and  ^e  last  tovrn  of  that  district.  Hetrr^ 
HUb,  the  people. 

METULUM,  in  Ancient  Geogn^Jfy,  a  conaderahle 
city  of  Libania,  at  tbe  siege  of  whidi  Octavlas  Caesar 
^was  wonnded.  Said  to  be  tfae  metropolis,  and  situated 
on  two  eminences,  intersected  by  a  valley  (Appian). 
Now  generally  tboogfat  to  be  MeUing  in  Caniiouu  £. 
Long.  16.  N.  Lat.  46.  j. 

METZ,  an  ancient,  large,  and  strong  to.wn  of 
France,  and  capital  of  the  territory  of  Messin,  with  a 
citadel  and  a  bisfaop^s  see,  whose  bishopused  to  bold 
the  title  of  a  prince  of  the  empire.  The  cathedral 
church  is  one  of  the  finest  in  Europe,  and  tbe  square 
called  CbsAn  and  the  house  of  the  governor  are  worth 
seeing.  The  Jews  live  in  a  part  of  tbe  town  by 
tbennelves,  where  they  have  a  synagogue.  The  sweet- 
meats tiiey  make  here  are  in  hi^  esteem.  It  is  seated 
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In  so  bi^  a  rank,  indeed,  did  fae  stand  among  his 
literary  cmtemponries,  that  Christian  IV.  king  of 
Denmark  conferred  on  him  the  place  of  historiegra- 
royal,  and  invited  bim  to  undertake  the  {vMes^ 
Borsbip  of  history  and  politics  in  the  academy  of  Soia, 
which  was  founded  by  King  Frederick  11.  although 
tbe  revival  of  its  honours  and  dignities  may  be  dated 
from  this  period,  when  it  seemed  to  be  agam  founded 
under  the  auspices  of  Christian  IV.  Aleurbius  and 
his  family  left  Leyden  in  the  year  1635.  On  his  ar- 
rival at  Sora,  be  was  received  with  the  most  friendly 
tokens  of  regard  by  his  majesty  and  the  Danish  nobi- 
lity, and  nnore  particularly  by  Chancellor  Roeenkrantz, 
on  whom  he  has  bestowed  very  ample  praises  in  one  of 
his  Utters.  Here  be  resided,  equally  beloved  and  ad- 
mired, finr  above  twelve  yeuv.  His  pupils  were  not 
very  nnmerons,  but  his  aertlons  never  relaxed.  Those 
hours  likewise  which  were  not  devoted  to  tbe  dntica  of 
his  professorship,  he  emidoyed  in  revising  tbe  works  of 
Uie  ancients  and  in  philological  disquisitions. 

His  health  did  not  suffer  by  the  intenseness  of  ap- 
plication, till  in  the  year  1638  he  bad  a  violnit  at- 
tack of  the  stone,  from  which  disorder  be  had  suffered 
severely.  In  a  letter  to  Vmsius  fae  thas  describes  bis 
melancholy  condition :  "  Tbe  state  of  my  health  do- 
ring  the  whole  of  the  last  winter  has  been  truly  de- 
plorable. My  sufierings  from  the  stone  have  been 
really  dreadfuL  I  have  voided  so  many,  that  tbe  »• 
peated  dttchazges  brong^  on  a  wound  irindi  emit-. 
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Klcurjiut.  ted  blood  for  above  four  inontbs.  I  wu  next  attacked 
*  '  V  -^by  a  terUan  fever,  which  increased  constantly,  and 
produced  an  universal  lassitude  of  body,  a  dejection 
of  spirits,  and  a  total  loss  of  appetite.  But,  tjiank 
heaven,  I  have  now  in  some  measure  recovered  my 
strength,  and  gotten  the  better  of  these  con^plaints.** 
He'  recovered  Irom  tlus  attack }  but  in  the  following 
year  the  disorder  returned  with  redoubled  violence, 
and  brought  on  a  consamption,  which  terminated  his 
existence  on  the  20th  day  of  Septemba 
left  behind  him  a  son  who  was  named  after  UaOf  and 
one  ■daughter. 

So  mild  were  the  dispositions  of  Meorsius,  that  in 
all  his  writings  he  constantly  avoided  literary  disputes. 
He  was  sometimes  uoavoidably  drawn  into  them ;  but 
GonaUtttly  endeavoured  to  promote  a  reconciliatioa 
rather  tlian  widen  any  breach,  by  his  replies  to  the 
attacks  of  his  adversaries.  In  his  fricnd^ps  he  waa 
firm  and  aflcctionate.  Of  his  domestic  li&,  whatever  is 
known  has  beun  gathered  from  his  Jettera. .  the  same 
easy  tranquillity  seems  to  have  attendcd  him  in  every 
situation.  In  his  family  he  was  particularly  fortunate. 
In  his  son,  to  whom  he  gave  hia  own  name,  iie  seemed 
to  behold  his  own  youth  renewed.  The  same  applica- 
tion, the  same  eagerness  in  the  pursuit  of  knowledge, 
marked  the  conduct  of  this  promising  young  man  j  wlio 
did  not  long  survive  his. father,  but  cued  soon  after  he 
had  recommended  himsdf. to  the  nutlce  of  the  learned 
world  by  his  publications.  They  were  only  three  in 
number  j  but  displayed  so  much  solid  learning  that  they 
have  been  assigned  to  the  father,  John  Meursius,  by 
PAblw  Beugfaem  and  others.  This  mistake  wns  occa- 
sioned as  .much  by  the  similitude  of  their  names,  as  by 
the  nature  of  their  works,  and  their  nuuiner  of  treating 
pbilolo^cal  subjects. 

His  works  nuy  be  diirided  into  fimr  classes,  of  which 
each  might  fonn  a  separate  volume  if  they  were  erer 
to  be  republished.  Menrsins  himself  indeed,  in  one  of 
Jiis  letters  to  Vossius,  {ooposes  such  a  division.  From 
that  epistle,  and  £rom  another  which  the  younger 
l^aniiH  sent  to  G.  I.  Ywaiiu,  .who  strongly  advised 
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him  to  republish  the  u-hole  of  his  father's  writings,  and  Mcuths^ 
from  the  collections  of  bis  posthumous  works  which       11  ^ 
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have  appeared  from  Struvius,  Groschupsius,  Moller,  ^ 
and  some  others,  a  catalog  of  his  worits  might  be 
formed.  Some  assistance  will  also  he  derived  firun  the 
indexes  pnbliAed  in  their  respective  wwks.  It  Ibnk* 
ins,  Desselius,  Wetteuius,  and  Bartholinus.  Vhc  plan 
which  Meursius  recommends  for  publishing  his  works, 
is  to  insert  in  the  first  volume  all  that  he  has  written 
relative  to  Athens in  the  second,  his  historical  pieces  \ 
in  the  third  his  miscellaneous  dissrrt^lions ;  and  in  the 
fourth,  the  various  authors  which  he  published,  with 
his  Jiotes  and  corrections,. 

A  scandalous  and  indecent  woik,  which  is  entitled 
Mcurm  elegatUia!  Latiai  termoms  ,and  has  Aloista  Si- 
gcx  Saiyra  Soladictr  annexed  to  it,  ia  very  falsely  atlri* 
bated  to  Meursius  ^  nor  indeed  are  the  Satires  with 
mom  reason  assigned  to  Aloisia  Sigea,  who  was  a 
Spanish  lady  eminent  for  her  picly  and  virtue.  The 
real  author  of  those  infamous  productions  was  Westre- 
niu%  an  advocate  at  Co|>enbagen,  >vho  probably  assum- 
ed the  name  of  Meursius,  in  order  to  shield  himself 
from  the  disgrace  which  would  naturally  have  attended 
the  writer  of  such  a  performance. 

MEW, Sea-mew,  or  Sta-mtdl,\^t  Larus,  Orni- 

Jf^inter  MsWf  or  Coddy-moddy.  y   thology  Index. 

MEWING,  the  falling  off  or  change  of  liair,  fea. 
thers,  skin,  horns,  or  other  parts  of  animals,  which 
Jiappens  in  some  annually,  in  others  only  at  certain  stages 
of  ..their  lives  but  the  generality  «f  beasts  mew  in  the 
spring.  An  old  hart  casts  his  horns  sooner  than  a  yonng 
oue,  which  is  commonly  in  the  montlis  of  February  and 
March  :  after  ii^ich  they  begin  to  button  ia  March  or 
April :  and  as  the  sun  grows  strong,  and  the  soMoa  of 
the  year  puts  forth  the  fndts  of  the  earth,  so  their  heads 
|;row,  and  are  summed  inll  tgr  the  middle  of  June.  '  It 
IS  to  be  observed,  that  if  a  hart  be  velt  before  be  has  a 
head,  he  will  never  fawe  any ;  and  if  he  be  gelt  after 
he  has  a  bead,  -be  will  never  cast  his  horns  ;  again,  if 
he  be  gelt  when  he  has  a  velvet  bead,  It  will  always  be 
sq,  -withont  frayiog  or  hnmishing. 


MEXICO, 


lUrior^  A  Provjmce  of  the  Spanidk  emjure  in  America, 
I II— ^-..^ QDce  a  celebrated  kingdom,  the  most  powerfol 
and  civilized  in  the  new  world;  lying  between  the  ]4tli 
and  2ist  dcgrecs-of  north  latUude,  and  between  91  and 
103  degrees  west  longitude  \  being  near  2000  miles  in 
length,  -and  in  some  places  tSoo  miles  in  breadth. 
'  The  Toltecans  are  the  most  ancient  Mexican  nation 

the  fitBt"^-**^  which  we  know  anv  thing.    Tbey  wm  expelled, 
hiiWttnti.  as  we  are  told,  from  their  own  xountry  (suppoeed  by 
Ctavigero  to  have  been  ToUan,  to  the  northward  of 
Mexico)  in  the  year  472 ;  and  Uxr  some  time  led  « 
wandering  life.    In  whatever  place  they  determined  to 
reside  for  any  conuderable  time,  they  erected  booses 
and  cultivated  the  ground.    Thus  their  migrations  fcre 
eztremelT  slow,  and  it  was  not  tlU  104  yean  after  they 
1      set  out  that  they  reached  a  place  about  50  mflea  to  the 
l^cit  U.  eastward  of  the  dty  of  Bfexko,  wboe  ^bey  s^ed  for  ao 
years,  pving  to  tlwir  new  nlaee  1^  leudeiKB  the  namt 
Voi.XIII.PartII.  f 


of  Tg^mtzince*  From  thenCo  tlicy  proceeded  ahout  40  n^^tory. 
milet  forther  to  the  west,  where  they  btult  a  city  called,  *  -y 
from  the  njune  of  their  cotmtry,  Tukm,  or  Tula. 

After  the  final  settlement  of  ttw  l^oltecans,  the  govern- 
ment was  cban^  into  a  monarchy.  Their  first  ung  be- 
gan bis  reign  in  667,  and  their  monarchy  lasted  384 
years,  during  which  time  they  reckon  just  eight  ]H-inces. 
We  are  nut,  however,  to  imagine  that  each  of  their 
kings  lived  long  enongh  to  make  up  this  space.  It 
was  a  custom  among  uem  that  the  name  of  the  king 
should  be  cootmned  for  52  years,  and  no  lon^,  from 
the  time  he  ascended  the  throne.  If  he  died  within 
that  period,  the  govemment  was  carried  on  in  his  nano 
b^  a  regency  \  if  be  survived,  he  was  obli^  to  reiin 
his  anthori^.  Dariof  the  four  centuries  that-  iSe 
Tolteean  moDudiy  conUnvcd,  tlin  had  Increased  vet^ 
consIdwaUy  in  nnmbv,  and  had  bnilt  many  ^^''^"^o. 
bnt  whea  m  the  he^t  of  pnaperity, 
5  B 
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wTiole  nation  tvas  destroyed  by  a  famine  occasioned  by 
drought ;  and  a  pestilence,  probably  the  consequence 
of  the  former.    "  According  to  Torqnemada  (says 
our  author),  at  a  certain  festival-ball  made  by  the  Toite- 
cans,  the  sad'tooking  devil  appeared  to  them  of  a  gigan- 
tic size,  with  immense  arms,  and  in  tbe  midst  of  the  en- 
tertainment he  embraced  and  suffocated  them  j  that  then 
be  appeared  in  tbe  form  of  a  child  with  a  putrid  head, 
and  brought  the  plague  *,  and,  finally,  at  the  persuasion 
3       of  the  same  devil,  they  abandoned  the  country  of  Tula.** 
Succeeded     They  were  sudfeeeded  by  the  Chichemecatf,  a  much 
bjr  the  Clu-.more  barbarous  people,  vrho  came  from  Ad  unknown 
chcmecas.  ^ounj^y  called  Amaquemccan,  where  they  had  for  a 
long  time  resided  j  but  of  which  no  traces  of  remem- 
brance can  be  found  among  any  of  tbe  American  na- 
tious  known  to  Europeans so  that  Clavigero  supposes 
it  must  Lave  heed  very  far  to  tbe  northward. 

The  motive  which  tbe  Cbicbcmecas  had  for  leaving 
their  own  country  is  not  known.  Tliey  were  eighteen 
months  on  tbeir  journey,  and  took  pos6es.«ion  of  tbe 
desolate  country  of  the  Toltecans  about  an  hundred 
years  after  tbe  former  had  left  it.  They  were  much 
more  uftciviUzed  than  the  Toltecans ;  but,  however, 
had  a  ifegnlar  form  of  monarchical  ^verument,  and 
in  other  respects  were  less  disgusting  in  their  manners 
than  some  of  the  neighbouring  nations.  The  last 
king  vho  reigned  in  Amaquemecan  before  the  depar- 
ture of  the  Cbicbemecas,  had  left  bis  dominions  between 
his  two  sons  Aucbcanbtli  and  Xolotl,  and  the  latter 
f^tnducted  the  new  colouy.  Having  proceeded  from 
the  ruins  of  Tula  towards  Chempoalla  and  Tepepolio, 
Xolotl  sent  his  (ton  to  survey  the  county.  The  prince 
crossed  the  borders  of  tbe  lakes  and  the  mountains 
which  surround  the  vale  of  Mexico }  then  ascending 
to  the  top  of  a  very  hig^h  one,  he  viewed  the  whole 
country,  and  took  possession  of  it  in  the  name  of  his 
^  father,  by  shooting  four  arrows  to  the  four  winds. 
XoloUthcir  Xolotl  being  informed  by  his  son  of  the  nature  of 
SrrtktBE*  tbe  country-,  chose  for  the  capital  of  his  kingdom  Te- 
naynca,  about  six  miles  to  the  northward  of  the  ci^ 
of  A&xico,  and  dtstiibnted  his  people  in  die  neigb* 
bouring  territory  j  but  as  most  of  them  went  to  tbe 
northward,  that  part  obtained  tbe  name  of  the  countiy 
of  tbe  Cbicbemecaa,  in  distinction  from  the  rest  Here 
a  review  of  the  people  was  taken,  and  their  number, 
according  to  Torqnemada,  was  more  than  a  million. 

Xolotl  finding  himself  peacefully  settled  in  bis  new 
dominion,  sent  one  of  bis  officers  to  exptore  the  sources 
of  some  of  tbe  ri^'crs  of  the  country.  While  perform- 
ing this  task  he  came  to  the  habitations  of  sottie  Tol- 
tecans, who  it  seems  bad  still  kept  together,  and  were 
Itkciy  once  more  to  become  it  nation.  As  tbe^te  peo- 
ple Were  not  inclined  to  war,  and  greatly  esteemed  for 
tbeir  knowledge  and  ^kitl  in  tbe  arts,  tbe  Cbicbe- 
Hii  wople  iiic^^  entered  Into  a  ^rtrict  alliance  with  them,  and 
ciTiliMdby  t*rince  Nopaltzite,  who  had  first  surveyed  the  coontry, 
UbK  Tolte-  narried  a  ToliDecan  princess.  The  consequence  of 
'Am  alliance  #a8  the  introduction  of  the  artu  and 
khowtedge  of  tbe  Tohcc&hs  among  tbe  Chicbemecas. 
TUl  notr  Ae  lattSer  had  bobsJeAled  entirely  by  bnnting, 
had  Bucb  fruits  ftnd  iroot^  to  Hie  earth  spontaneoubiy 
ilA^dAced.  IVy  were  clad  in  "the  skins  of  vrild  beasts, 
4Ad,  tike  tbese  bes&'ts,  th^ly  are  said  't6  have  sucked 
tbe  btood  V>T  ttfe  animals  Hitey  caught  but  after  ^ir 
Unoclcti^h  wttb  Vtm  TalteoaoB  ttiey  began  to  ^ow  cinin, 
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to  learn  the  art  of  digging  and  working  metaltt,  to  Hnteir- 
cut  stones,  manufacture  cotton,  and,  in  every  respect, '  "—^ 
to  make  great  improvements.  ^ 

When  Xolotl  bad  reigned  about  cigbt  years  in  his  Ketr  inha. 
new  territories,  an  embassy  of  six  persons  anived  from  bit*"** 
a  distant  country  not  far  from  Amaqvcmtranj  ex  pressing  ^^S^ 
a  desire  of  coming  with  their  people  to  reside  in  the  j^^^ 
Country  of  the  Chicbemecas.  Ibe  king  gave  them 
a  gracious  reception,  and  assigned  tbcm  a  district ; 
and,  in  a  few  years  after,  three  other  princes,  with  a 
great  army  of  Acolbnans,  who  were  likewise  neigh- 
bours of  Amaquemecan,  made  their  a]^arance.  ^e 
king  was  at  that  time  at  Tezcuco,  to  which  place  be 
bad  removed  bis  court :  and  here  be  was  accosted  by 
tbe  princes,  who,  in  a  submissive  and  flattering  man- 
ner, requested  him  to  allow  them  a  place  in  his  hap- 
py country,  where  the  people  enjoyed  such  an  excel- 
lent government.  Xolotl  not  only  gave  tbem  a  fa- 
vourable reception,  but  offei-cd  them  bis  two  daugh- 
ters in  marriage,  expressing  his  concern  that  he  bad 
no  more,  that  none  might  have  been  excluded  from 
tbe  royal  alliance.  On  tbe  third  prince,  however,  be 
bestowed  a  noble  virgin  of  Chaico,  in  whom  tbe  Tol- 
tecan  and  Cbicbemccan  blood  were  united.  The  nup- 
tials were  celebrated  with  extraordinary  pomp;  and 
tbe  two  nations,  after  the  example  of  the  sovereigiis, 
continued  to  intermaxry.  As  die  Aeolhuans  were  the 
more  civilized  nation  of  the  two,  tbe  name  of  Cbi- 
chemecas  began  to  be  appropriated  to  tbe  more  rode 
and  barbarous  part,  who  preferred  hunting  to  ^ricol- 
ture,  or  chase  a  life  of  savage  liberty  in  the  mountains 
to  tbe  restraints  of  social  laws.  These  barbarians  asso- 
ciated with  the  Otomles,  another  savage  nation  who 
lived  to  tbe  northward,  occupying  a  tract  of  more  than 
three  hundred  miles  in  extent  ^  and  by  their  descend- 
ants the  Spaniards  were  harassed  for  many  years  after 
tbe  conquest  of  Mexico.  ^ 

As  soon  as  the  nuptial  rejoicings  were  over,  Xolotl  Diiumo 
divided  his  territoiies  into  three  parts,  assigning  one  tbe  doni- 
to  each  of  tbie  princes.  Acolbnatzb,  who  had  taax-^^^ 
ried  hla  eMest  daughter,  had  Azcopaulco,  i8  miles 
to  the  westward  of  Tezcuco }  Chiconquanhtli,  who 
married  the  other,  had  a  territory  named  Xaltocan } 
and  Tzontecomatl,  who  married  the  lady  of  inferior 
rank,  had  one  named  Coatlichan.  Tbe  countij  con- 
tinued for  some  time  to  flourish,  population  increased 
greatly,  and  with  It  the  civilization  of  tbe  people } 
but  as  these  advanced,  the  vices  of  luxury  and  ambi- 
tion increased  in  proportion.  Xolotl  found  himself 
obliged  to  treat  his  subjects  with  more  severity  than 
formerly,  and  even  to  put  some  of  them  to  death.-* 
This  produced  a  conspiracy  against  him,  which,  how- 
ever, be  bad  tbe  good  fortune  to  escape  ;  but  while  be 
meditated  a  severe  revenge  on  tbe  consjurators,  be  was 
seized  with  tbe  distemper  of  which  he  died,  in  tbe 
fortieth  year  oT  bis  ftign,  and  in  a  verr  advanced  age, 

Xolotl  was  soceeeded  by  bis  son  Nopaltzin,  who  at  i,^. 
the  tiiite  of  his  accessioQ  is  supposed  to  have  been  the  McoBd 
kbout  8t!rty  years  of  a^.    In  his  time,  the  trabqtaitK-huc. 
ty  of  tbe  kingtlom,  which  bad  begun  to  snffet-  disturb- 
ance under  bis  father,  imdernent  mtich  more  violent 
shocks,  and  civH  wars  took  place.    Acolhuatzin,  tbe 
only  one  of  the  tblree  priiVces  wbo  remained  alive, 
thinking  die  territory  he  jmssessed  too  narrow,  made 
War  upon  tbe  lord  vf  «  neigbbonritig  province  named 
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niitorj.  Ta^iAUan,  and  4«|mv«(L  Un  of  hu  tcrritiny.  Huet- 
f  un,  sou  to  tW  late  Fnuco  Tumteconutl,  lord  of 
Co«tl!cl»n,  fcU  ID  lora  iriUi  the  grtnd-daughter  of 
the  qtwfiQ,  a  celebrated  be«a^,  bat  was  rivalled  by  a 
neighbooriDg  lord,  who  deterroiocd  to  suptwrc  hU 
pTcteiuioDS  by  fofce  of  arms.  Huetzio,  however,  got 
the  better^  defeated  and  killed  bis  adversary,  and  tbeo 
poasessed  him»clf  of  tlie  lady  and  his  estate,  lliis  was 
fcdlowed  by  a  rebellion  of  tli«  whole  provioce  of  Tul- 
laakuDoo,  no  that  the  king  biouelf  was  obliged  to  take 
the  field.  A»  tbe  rebels  were  very  numerous,  the 
rojfl  army  was  at  Arst  defeated }  bat  having  at  last 
received  a  strong  retnforcenmit,  the  rebels  were  over- 
GomSt  and  tbeir  ringleaders  severely  puoishcd.  The 
kinj^  did  not  long  survive  tlw  restorstion  of  tranquillity 
to  kis  doBUDMHii.  He  died  in  tbe  thirty<MCond  year  m 
Us  reipi,  tod  .  nincty'second  of  his  age,  leaving  tbe 
throne  to  bit  eldest  son  llotun,  who  was  as  excellent 
prince,  aad  reianed  thirty-six  yeai9> 
Oninatzm  Quinatzio,  t£e  SOD  and  successor  ofTlotzin,  proved  a 
a  lomrioat  "io  laxurious  prince.  His  accesnton  to  the  throne 
was  celebrated  with  much  greater  pomp  than  any  of  his 
predecessors.  Xolotl  bad  removed  hiB  court  from  Te- 
nayuca  to  Tezcuce;  but  being  disgusted  with  this  last 
pbce,  on  account  of  the  conspiracy  formed  against  him 
there,  he  had  returned  to  Tenayuca. — There  the  court 
continued  to  tbe  reign  of  Quinatzin,  who  removed  it 
back  to  Tczcuco. 

Tbe  reign  of  Quinatzin,  thou^  tranquil  at  firat, 
was  soon  disturbed  by  dangerous  revolts  and  rebellions. 
riMu  parts.  These  first  broke  vat  in  two  states,  named  MaztiUen 
and  T<^opec,  sitnaied  among  the  nortbon  nouotains. 
The  lung,  havii^t  o^lected  a  {^eat  army,  marebed 
witkont  delay  against  the  rebels,  and  obawnged  their 
leaders  to  come  down  and  fight  him  in  tbe  plain.^ 
This  "ohidknge  heiag  accepted,  a  furious  engagement 
ensued,  in  which,  tboug^i  great  numbers  fell  on  both 
wdes,  no  decisive  advantage  was  gained  by  cither 
party.  Frequent  engagements  took  |riace  for  tbe 
space  of  forty  days,  until  at  lart  tbe  rebels  perceiving 
that  their  own  numbers  were  daily  diminiabing,  with- 
out any  possibility  of  being  recruited  like  tbe  royal 
army,  made  a  final  surreoder  to  tbe  kiug,  who  pu- 
nished the  ringleaders  with  great  seventy.  IVanquil- 
Itty,  however,  was  not  yet  restored  :  tbe  rebellion 
Bfread  to  auch  a  d^rw,  that  the  king  was  obliged 
not  only  to  take  the  field  in  person,  but  to  employ  six 
other  anniea,  ondor  the  oonunand  of  fiuthfut  and  ex- 
periaaecd  genenils,  to  reduce  the  rebels.  These  proved 
80  success&l  in  their  enterprises,  that  in  a  diort  tiaw 
tbe  rehellioas  cities  were  reduced  to  obedience,  and 
the  kingdom  enjoyed  tbe  blessings  of  pmce  during  the 
long  reign  of  Quinatzin,  who  is  said  to  have  sat  on  the 
throne  for  no  less  than  sixty  years.  lie  was  succeeded 
by  his  son  Teehotlatla  ;  but  as  tbe  affairs  of  theAcolhu- 
aas  now  began  tobe  connected  wiUKthoseoftbeMexicaas, 
it  will  be  proper  to  give  some  account  of  tlwt  people. 
>Ii  'tioni  Mexicans,  called  also  the  Aztecas,  dwelt  tUl 

f^jil^the  year  1160  in  a  country  called  Jsf/oft,  situated  to 
cans.  tbe  north  of  the  gulf  of  Califimiia,  as  appears  by  the 
route  they  pursi^  in  Uwir  journey ;  but  bow  nr  to 
tbe  northward  we  tat  aot  ccrtawly  iufermed.  Betao- 
-oout  makes  it  no  leas  than  2^00  miles,  and  Boturini 
says  it  was  a  province  of  Asia.  The  cause  of  their 
m^ffUoB  is  said  to  kavc  beeo  as  fiiUows : 


I  c  o. 

Among  tbe  Aztccasi  waii  a  person  of  gre^t  autho- 
rity, named  //nifl(f//i'n,  to  whose  opinion  every  one  paid 
tlie  utmost  deference.  He  liad  conceived  a  design  to 
persuade  hiscounti^HKn  to  change  their  resideuce }  and 
to  efluct  this  he  fell  upon  tlw  following  stratagem.  Ha- 
ving beard,  while  meditating  ou  hU  scheme,  a  little 
bird  siogiog  on  the '  branches  of  a  tree,  tbe  notes  of 
which  resemblfd  the  word  Ti/sut\  wbicb  in  tbe  Azteca 
language  signified  '*  let  us  go,^*  be  took  that  opportu- 
nity to  work  upon  the  supei-stition  of  the  people.  With 
this  view,  be  took  along  with  him  a  respecLible  person, 
and  made  biro  attend  to  tbe  note  of  the  bird.  What 
can  it  mean  (says  be),  but  that  we  must  le^ve  this 
country,  and  find  our;>elvc£  another?  Without  doubt  it 
is  the  warning  of  some  secret  divinity  who  watches  over 
our  welfare  :  let  us  obey,  therefore,  his  voice,  and  not 
draw  hia  ai^er  npon  us  by  a  refiual.**  Tecpalt'^n,  for- 
that  was  the  name  of  his  friend,  readily  agreed  to  the 
interpretatioQ and  both  of  them  .being  persons  of 
great  influence,  their  united  persuasions  soon  gained 
over  to  their  project  the  bulk  of  the  nation,  and  they 
accordingly  set  out. 

The  Aztecas,  when  tbey  leti  their  original  habi^a- Sepuation 
tions,  were  divided  into  six  tribes }  but  at  Coliacan  the  of  the 
Mexicans  were  left  with  their  spd  *  by  five  of-them,  viz.  '"**V. 
the  Xocbimilcas,  Tepanecas,  Chalcese,  Tlahuicas,  and  f^^^' 
Tlasealans.  The  cause  of  this  separation  is  not  known, 
but  it  was  probably  ocouioned  by  some  disagreement 
among  themselves  j  for  tbe  remaining  tribe  was  divided 
into  two  violent  fiu:tioos,  which  peraccutcd  one  another : 
neitlicr  did  they  afterwards  construct  any  nm*  edifices.- 
However,  they  always  travelled  t<^tber,  in  mder  to 
enjoy  the  company  of  tbeir  imaginary  god.   At  every 
idace  where  they  stopped  an  dtar  was  erected  to  him ;  ^ 
and  at  their  departure  they  left  bdiind  them  all 
their  sick,  and  probably  also  some  others  to  take  care 
of  tJiera,  or  such  as  were  not  wiiliug  to  endure  die 
fatigue  of  farther  journeys.    Tbey  stopped  in  Tula 
nine  years,  and  eleven  more  in  the  aeighbouriog  parts. 
At  last,  in  1 216,  tbey  arrived  at  Zumpuoco,  a  consi- 
derable city  in  the  vale  of  Mexico,  where  they  ivere 
received  in  a  very  bootable  manner  by  tbe  lord  of 
that  district.    He  not  only  assigned  than  proper  ha- 
bitations, but  became  very  much  attached  to  them  \ 
and  even  demanded  from  amoi^  them  a  wife  for 
bis  son  lUiuicatl.   This  request  was  complied  with  \ 
and  from  this  marriage  all  the  Mexican  kings  descend-  • 
ed. 

Hie  Mexicans  oontinned  to  migrate  from  one  place 
to  another  along  tbe  lake  of  Tezcuco.   X<dotl,  who 
was  then  on  tbe  throne  <tf  the  Acolbuans  or  Chiche- 
mecas,  allowed  them  to  settle  in  whatever  places  of 
his  dominions  they  thought  proper bat  some  of  them 
finding  themselves  hara^ed  by  a  Dcig^ibouring  lord,  7^ 
were  obliged  in  1245,  to  retire  to  Chf^tepec,  acaoiMne- 
mountain  on  the  western  borders  of  the  lake,  scarcely  cuk^ 
two  eiiles  distant  from  the  site  of  Mexico.    This  took 
place  in  the  reigo  of  Nt^tzin,  when  distarbancet  be-  ' 
gan  to  take  phice  in  the  Acelbuan  dominions.  Th«. 
Mexicans,  howcwr,  did  not  find  tfaenselves  any  more 
secure  in  tiieir  new  place  of  reudencv  than  jbrmerly : 
they  w«ce  pcrsecuitcd  1^  the  net|^ibonrtag  lords,  and 
obliged  to  take  refii^  m  a  wmbur  of  sohiII  islaadi, 
nansed  Atoeoko,  at  the  wratbem  extremity  of  Ihe  hike 
•f  Mexk*.  Madb  for  53  years  tbey  liv^  ia  tba  most 
5B  a  ni^enUe 
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misenMe  manner,  subsitttDC  en  fish,  insecta,  rotts,  Sec. 
Mid  clothing  tbentselTcs  wiui  tbo  leaves  of  die  amaKtU, 
which  abonodB  in  that  lake. 

■  In  this  niueraUe  pli^t  the  Mexicans  eontlDoed  till 
the  year  J^i^t  when  they^  were  reduced  to  a  state  of 
the  moat  absolute  slaveiy.  This  was  done  by  the  king 
of  a  pet^  state  named  Colbuacan,  who,  it  is  said,  be- 
ing nnwilling  to  allow  the  Mexicans  to  maintain  them- 
selves in  his  territories  without  paying  tribute,  made 
war  upon  them,  subdued  and  enslaved  them.  Others 
affirm  that,  pretending  compassion  for  their  miserable 
situation,  b6  oBered  them  a  more  commodious  place  of 
residence.  The  Mexicans  readily  accepted  the  oSeT\ 
but  had  scarcely  set  out  to  take  possession  of  their  new 

Elaee  d  residence  when  they  were  attacked  by  the  C(d- 
nans,  made  prisonen,  and  carried  off  for  slaves. 
After  some  years  a  war  broke  out  betwixt  the  Col- 
huans  and  Xochimilcas,  in  whidi  the  latter  gained 
snch  advantages,  that  they  were  obliged  to  enpli^ 
their  slaves  to  assist  them.  The^  accordinj|;ly  ordered 
them  to  prepare  for  war,  but  without  fnrmshing  them 
with  arm!)  occessiry  for  a  military  enterprise ;  so  that 
the  Mexicans  were  obliged  to  content  themselves  with 
long  staves,  having  their  points  hardened  in  the  fire  *, 
they  also  made  knives  of  the  stone  itztli,  and  shields 
of  reeds  woven  together.  They  agreed  not  to  waste  tbeir 
time  in  making  prisoners,  but  to  content  themselves 
with  cutting  off  one  ear  of  tbeir  enemies,  and  then 
leaving  them  withont  farther  injury.  They  adhered 
pnnctaally  to  this  resolution  *,  and  rushing  furiously  up- 
on the  Xochimilcas,  cut  off  an  ear  from  as  many  as 
they  could,  killing  those  who  struggled  to  such  a  de- 
gree that  theycotdd  not  effect  their  purpose.  In  short, 
80  well  did  the  Mexicans  acquit  themselves  in  this  »- 
gagement,  that  the  Xochimilcas  fled,  and  took  refuge 
among  the  roomitains.  After  the  battle,  the  Colhoan 
soldiers  ]»esented  themselves  before  tbeir  general  with 
the  prisoners  they  had  taken,  by  the  number  of  which 
alone  they  judged  of  their  valour.  The  Mexicans  had 
taken  only  four,  and  these  they  kept  concealed  for  the 
abominaUe  purpose  of  sacrificing  them.  The  Colhuans, 
therefore,  seeing  no  tro^ies  of  their  valour,  began  to 
reproach  them  with  cowardice }  but  the  Mexicans,  pro- 
ducing their  baskets  of  ears,  desired  them  to  judge 
from  these  bow  many  prisoners  they  might  have  taken, 
had  they  not  been  unwilling  to  retard  their  victory  by 
taking  up  time  in  binding  them. 

Notwithstanding  the  vidonr  displayed  by  the  Mexi- 
cans in  this  engagement,  it  doth  not  appear  that  their 
haughty  masters  were  in  the  least  inclined  to  aflbrd  them 
easier  terms  than  before.  Having  erected  an  altar  to 
their  god,  tbe^  demanded  of  their  lord  something  pre- 
cious to  ofier  jn  sacrifice  to  him  j  but  he  in  disdain  sent 
them  a  dirty  cloth,  enclosing  the  filthy  urcass  of  a  vile 
Inrd.  This  was  carried  by  Colhuan  priests  ;  and  with- 
out any  ceremony  laid  upon  the  altar.  The  Mexicans, 
with  apparent  unconcern,  removed  this  filthy  offering, 
and  put  in  its  place  a  kntfe  made  of  itztii,  and  ao  odo- 
riferous herb.  On  the  day  of  consecration,  the  Col- 
hoan prince  attended  with  his  nobility}  not  with  a 
view  to  do  hooodr  to  the  festival,  but  to  make  a  moc- 
kery of  the  Mexicans.  Tbeir  derision,  however,  was 
soon  changed  into  horror,  what  the  Mexicans,  after  a 
solemn  dance,  broag^  finth  the  four  Xochimilcan  pri- 
soners they Juul taken;  and,  after  having  made  them 


dance  a  little,  cut  open  their  braasta  wiA  the  ku&  Bbttrnj- 
iriiidi  lay  on  Um  altar,  and  plncking  ont  th«r  hearts, 
offined  them,  while  yet  palpitating  with  life,  to  dieir 
diabolical  idol.  This  haid  radi  an  cfect  upon  the  spec- 
taton,  that  both  king  and  sahjecta  desjied  the  Mexicans 
immediately  to  quit  their  territories  and  go  where  they 
pleased.  This  order  was  instantly  obeyed  :  the  whole 
nation  took  their  rente  towards  the  north,  until  they 
came  to  a  place  named  Acat%k%intlanf  situated  betwixt 
two  lakes,  and  afterwards  named  ifexicaitxiiKO ;  but 
for  seme  reason  or  other,  being  discontented  with  tbis 
situation,  as  indeed  diey  seem  very  often  to  have  been, 
they  proceeded  to  I»tacaicOf  still  nearer  to  the  site  of 
Mexico.  Here  they  formed  the  image,  of  a  Irttle  monn~ 
tain  of  paper,  and  danced  round  it  a  whole  n^;fat, 
singing  Uieir  victmy  over  the  XochimilcaB,  and  reonit- 
iuff  thanks  to  thoir  god  ibr  having  freed  them  from  the 
yuo  of  the  Colhuans.  Clavigero  is  of  opinion,  that  by 
this  mountain  they  represented  Colhuaean^  as  in  their 
pictures  it  was  alwa^  lepresented  by  a  hnndi-baeked 
mountain  j  and  this  is  the  literal  signification  of  the 
name. 

The  city  of  Mexico  was  fbanded  in  the  year  i3a5,Ttw  cit?  of 
in  the  most  incommodious  situation  we  can  imagine, 
viz.  on  a  small  island  named  Teuochtitlan,  in  the  mid-^*"*^ 
die  of  a  great  lake,  withont  ^und  to  cultivate  for 
their  subsistence,  or  even  room  sufficient  to  build  their 
habitations.  Their  life  was  therefore  as  miserable  here 
for  some  time  as  it  had  been  when  they  were  on  the 
islands  at  the  end  of  the  lake,  and  they  were  reduced 
to  the  same  shift  to  maintain  themselves  To  enlarge 
the  boandaries  of  their  island,  they  drove  palisades  in- 
to those  parts  of  the  water  which  were  most  diallow, 
terracing  them  with  stones  ud  turf,  and  uniting  to 
their  fwincipal  island  several  other  smailer  ones  w&di 
lay  in  the  neighbourhood.  To  procure  to  themsdves 
aiterwards  stones,  wood,  &c.  for  constructing  their 
.habitstions,  as  well  as  clothing  and  other  necessaries, 
they  instituted  a  commcrf^  with  the  people  who  dwelt 
'  on  the  borders  of  the  lake,  sup^ying  them  with  fish, 
waterfowl,  and  other  more  minute  inhabitants  of  the 
lake  and  marshes,  which  they  contrived  to  render  eat- 
able ;  and  in  return  fin-  all  this  they  received  the  neees- 
.  series  above  mentioned.  The  greatest  effort  of  their 
industry,  hpwever,  was  the  construction  of  floating  gmr- 
dens,  by  means  of  bushes  and  the  mod  of  the  lake  }  and 
these  tiiey  brought  to  soth  perfection  that  they  prodneed 
maize,  pepper,'  chia,  French  beans,  and  gouras.  ii 
For  thirteen  yean  that  the  Mesicsnshad  to  struggle  Ac  tw» 
vrith  extreme  difficulty,  they  remained  at  peace;  bot''*^**"**' 
no  wonet  did  they  begin  to  prosper  and  live  comdHt- 
ably,  than  the  inveterate  enmity  betwixt  the  two  fiictioBS 
brt^e  out  in  all  its  Any.  This  produced  a  separation  ; 
and  one  of  the  parties  took  up  their  residence  on  a  small 
island  at  a  little  distance  to  the  northward,  which,  from 
a  heap  of  saod  fornid  there,  they  at  first  named  XaltiU- 
CO,  but  afterwards  Thtelalco^  from  a  terrace  constructed 
by  thcmselveo.  Hiis  island  was  afterwards  nited  to 
thatof  Tenochtitlan. 

Aboot  this  time  the  Mexwans  divided  their  city  into 
four  parts,  a  division  which  still  subsists ;  each  quarter 
having  now  its  tntelar  saint,  as  it  had  formerly  its  tute- 
lar god.  In  the  midst  of  their  city  was  the  sanctuary 
of  their  great  god  Mesitli^  whom  they  constantly  pre- 
ferred to  all  the  rest.   To  hint  they  daily  pemmMd 
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nittorf.  Acta  of  ailontion :  but  instead  of  making  any  pragrcM 
^  ■  w  "  '  in  hamanity,  (hey  seem  to  bavc  daily  improved  in  tbe 
'9  most  borrible  barbarities,  at  least  in  tbeir  peligioDr 
^^^^J^The  dreadfiil  sacrifices  made  of  Uieir  prisoners^  coold 
their  reU-  o°'7  ^  exceeded  by  tbat  Tdiich  we  are  now  about  to 
gioa.  relate.  Being  now  on  a  more  respectable  fboting  than 
formerly,  they  sent  an  embassy  to  the  petty  king  of 
Coibnacan,  requesting  him  to  send  them  one  of  bis 
daughters,  that  she  might  be  consecrated  the  mother 
of  tbeir  ^otecting  god.  Hie  unsuspecting  prince 
readily  complied  with  their  desire.*— The  untbrtunate 
frincesa  was  ctmdocted  in  great  triumph  to  Mexico  i 
but  no  sooner  was  she  airived,  than  she  was  saiaificed 
in  a  sfao&ing  manner ;  and,  to  add  to  the  faornr  of 
the  deed,  The  body  was  flayed,  and  one  of  the  bravest 
young  men  of  the  nation  dressed  in  her  skin.  Her  fa- 
ther, ignorant  of  this  dreadful  tnuisaction,  was  invited 
by  the  Mexicans  to  be  present  at  the  apotheosis  of  his 
daughter,  and  went  to  see  tbe  solemnity,'  and  to  wor- 
ship the  new  divinity.  He  was  led  into  the  sanctuary, 
where  the  young  man  stood  clothed  in  the  bloody  skin 
of  his  dau^tcr  j  but  tbe  darkness  of  the  place  prevent- 
ed him  from  seeing  what  was  before  him.  They  gave 
him  a  censer  in  his  hand,  and  some  copal  to  begin  bis 
worship;  but  having  discovered  by  tbe  flame  of  the  copal 
the  honible  ^ctacle,  he  ran  but  in  a  distracted  man- 
ner, calling  upon  his,  people  to  revenge  the  injury  }  but 
this  they  were  not  able  to  do  at  that  time  nor  ever  after. 

In  the  year  1352  ,the  Mexican  government  was 
changed  from  an  aristocracy  to  a  monarchy.   At  first 
they  were  governed  hy  20  kwds,  of  whonr  one  had 
an  authority  superiw  to  the  rest.    Hiis  naturally  sug- 
gested the  idea  of  monarchy  }  and  to  this  change  they 
were  also  induced  by  tbe  contemptible  state  in  which 
their  nation  still  continued,  thinking  that  the  royal 
dignity  wonld  oonier  upon  it  a  degree  of  splendour 
which  otherwise  it  could  not  enjoy  i   and  that  by 
so      having  one  leader,  they  would  be  better  Me  to  op- 
Aranu^U  pose  their  enemies,    noceeding,  therefore,  to  elect 
sin      bit  a  king,  the  choice  fell  upon  Afamapitzin,  a  man  of 
Meneob     ST^'  estimation  among  them,  uid  descended  from 
Opochtli,  a  ttoUe.Aztecan,  and  a  princess  of  the  royal 
mnily  of  Coihoscan.    As  he  was  yet  a  badielor,  they 
attempted  to  negociate  a  marriage,  first  with  the  daugh- 
ter of  the  lord  of  Tacuba,  and  Uen  of  the  king  of  Ax- 
capoxalco  :  but  these  proposala  beinff  rejected  with  dis- 
dain, they  applied  to  Acolmixtli  Iwdof  Coatlichan,  and 
a  descendant  of  one  of  the  three  Acothnao  princes  ;  who 
complied  with  tbeir  request,  and  the  nuptials  were  cele- 
2j       brated  wstb  i^at  rejoicings. 
The  natc-     In  the  mean  time,  tbe  TIatelolcos,  the  natural  rivab 
lolcM  alto  of  the  Mexicans,  resolved  not  to  be  behind  them  in 
"lll"^*    any  thing  which  had  the  least  appearance  of  aug- 
menting  the  glory  of  their  state.     They  Ukeirise, 
therefore,  chose  a  king }  but  not  thinking  proper  to 
choose  him  from  amm^  themselTCO,  they  applied  to 
the  king  of  the  Tepanccas,  who  readily  sent  them 
his  son }  and  he  was  crowned  first  king  of  Tlstelolco 
^  ^353'   1°  ^  the  Tlatcloloos  seem  to  have  had 
»  design  of  humbling  thnr  rivals,  as  well  as  render- 
ing themselvea  mm  respectable  {  and  therefore  it  m 
pf^hle  that  they  had  represented  the  Mcxiemu 
wanting  in  that  respect  due  to  the  Tepavcan  mo- 
narch,  as  having  elected  a  lung  without  his  leave, 
Ihongb  at  the  sane  time  they  wen  tributariei  to 
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hint.  The  consequence  of  tliis  was,  that  be  took  a  Butor^. 
resolution  to  double  their  tribute.  Hitherto  they '  » 
hail  paid  only  a  certain  number  of  fish  and  water- 
fowli  but  now  they  were  ordered  to  bring  also  sevc-^^"^^^ 
rat  thousands  of  fir  and  willow  plants  to  be  set  in  the 
roads  and  gardens  of  Azcapoulco,  and  to  transport 
to  the  court  a  great  floating  garden,  which  produced 
ve^tables  of  every  kind  known  in  Anafauac.  This 
being  accomplished  with  great  difllculty,  the  king  com- 
manded Uiem  next  year  to  bring  him  another  gaiden« 
with  a  duck  and  swan  in  it  both  sitting  upon  eggs ;  but 
so,  that  on  their  arrival  at  Azcapoulco  tbie  brood  might 
he  ready  to  hatch.  This  was  also  done  ^and  tbe  prinoA 
had  the  satisbetimi  of  seeing  tlie  young  bird*  cone  oat 
of  the  eggs,  "nie  third  year  they  were  ordered  to  Iving 
a  live  Bt^  along  with  a  garden.  This  was  more  diN 
ficnit  than  any  of  tbe  former  tasks  ;  because  they  were 
obliged,  in  order  to  bunt  tbe  stag,  to  go  to  the  moun- 
tains of  the  continent,  where  they  were  in  dangerof  fal- 
ling into  the  hands  of  tbeir  enemies :  however,  this  also 
was  accomplished,  and  tbe  desire  of  the  king  gratifiedi 

In  this  manner  the  Mexicans  were  oppressed  for  no 
less  than  50  years.  They  freed  themselves,  however, 
from  all  their  difficulties  by  vigorous  exertions,  absurdly 
ascribing  to  the  |wotection  of  that  malevolent  being 
whom  they  worshipped  the  glory  of  every  deliverance. 
Acamapitzin  governed  this  city,  which  at  that  tine 
comprdiended  the  whole  of  bis  dominions,  for  37  years 
in  peace.  His  qneen  being  bairm,  be  married  another 
win,  hat  without  abandoning  the  &rst }  and  these  two^ 
instead  of  being  rivals  to  one  another,  tiftd  together  iq 
the  utmost  hamony ;  the  first  wife  taking  upon  herself 
the  charge  of  educating  Huitmlihiitl^  the  son  of  the 
second.  He  bad,  besides,  several  children  by  other 
women,  and  one  named  /fsscoo//,  who  afterwards  proved 
one  of  the  best  and  most  renowned  kings  who  sat  on  the 
throne  of  Mexico.  He  is  said  also  to  have  conquered 
four  considerable  cities }  but  Clavigero  thinks  he  must 
in  this  only  have  been  an  auxiliary,  it  bfinp  very  im- 
^bable,  that  while  he  could  scarce  maintain  his  own 
territories,  he  should  think  of  foreign  conquests. 

Acamapitzin  died  in' 1389,  greatly  lamented  hf 
the  Mexicans,  and  his  death  was  followed  by  an  iiN 
terrcgnum  of  four  months.    As  tho  deceased  mo- 
narch bad  fimnerly  resigned  his  nnthuity  into  tb» 
bands     his  nobles,  it  was  necessary  that  a  new  elec- 
tim  should  take  place  *,  and  when  this  was  done,  the 
choice  fell  upon  Hoitzilihnitl,  the  son  of  Acama-  f 
ptzin.    As  be  was  still  unmarried,  it  was  ■^■>lvcd,  gg^^, 
if  possible,  to  procure  him  an  hononrable  and  advan-  huUl  ibc 
tageous  match.     With  this  view,  a  deputation  ofKcond 
nobility  was  sent  to  the  king  of  Azcapozalco,  re-^'^E* 
questing,  ia  very  hnmble  terms,  an  alliance  with  one 
of  bis  daughters.     The  expressions  made  use  of  by 
these  ambassadms  are  said  by  our  author  to  have 
been  particolaHy  elegant  in  tbe  Mexican  language  \ 
but  it  is  difficult  to  understand  how  a  speech  made 
among  a  people  ignorant  of  the  art  of  writing  could 
be  particularly  recorded  at  the  interval  of  some  hun- 
dreds of  years  after.   They  are  as  follow :  ■*  W«  be- 
seech you,  witb  the  most  profound  respect,  to  tako 
conpassion  on  our  master  and  your  servant  HnitziU- 
hnid*  confined  among  the  thick  msbet  of  tbe  lafce  — 
He  is  without  a  wiw,  and  we  withont  a  queen.— 
Voncbsnfin,  Sir,  to  part  with  one  of  your  jewels-  or 
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Histwy.  most  pm  iniis  fetitlier?'.  Give  iuodb  of  your  daa^htera, 
*"^'¥"'~'  who  may  como  to  reign  over  us  in  a  couatry< which  be- 

1^       longs  to  yoa." 
Munei  a      lliis  piece  of  oratory  had  such  an  effect  upon  the 
dMghtcrof|^-,gg^  that  be  granted  their  request,  and  a  Tepanecan 
tbeT^b^  P^i*^^^^  '^'^  conducted  in  great  triumph  to  Mexico, 
jTftmilf      where  the  marriage  was  solemnized  with  the  utmost  joy. 

Though  this  princess  brought  him  a  son  the  first  year 
of  their  marriage,  the  king,  in  order  to  strengthen 
Umself  1^  fresh  altiances,  married  also  the  daughter  of 
.  juMther  iffineci  hy  whom  he  had  Montezuma  Ilhttica- 
smtut,  the  most  celebrated  of  all  the  Mexican  kings. 

As  the  Mexicans  advanced  in  wealth  and  power, 
so  did  their  riv^  the  iobalHtants  of  TtateMco.— 
Their  first  king  died  iit  1399*  leaving  his  sohjects ' 
sreatlT  improved  in  civilizaticn,  and  the  city  mnch  en- 
Svged  and  beautified.   The  rivalihip  wUdi  suhaisted 
betweeo  dw  tm  cities  had  indeed  j^athr  contributed 
to  the  aggrandiiement  of  both.    The  Mexicans  had 
formed  so  many  alliances  by  marriage  with  the  neigli- 
bouring  nations,  had  so  mnch  improved  their  agricul- 
ture and  floating  gardens  on  the  lake,  and  had  built  so 
many  more  vessels  to  supply  their  extended  commerce 
and  fishings  that  they  were  enabled  to  celebrate  their 
secular  jear,  answering  to  A.  D.  140a,  with  greater 
ma^ificenee  than  they  had  ever  done  nnce  they  left 
1^      their  original  country  of  Atztlan. 
UniiKta-       M\  this  time  Techotlala,  the  son  of  QuiiiaUun,  con- 
nate reign  tiiiued  to  reign  in  Aoolhnacan,  and  for  30  years  enjoy- 
?aWs  Hul~  *^  uninterrupted  tranquillity  j  but  being  now  very  far 
'        advanced  in  years,  and  finding  his  end  approach,  be 
called  to  lum  his  son  IxtUlxochitl,  and  recommended 
to  him  to  beware  of  the  amhitions  di^osition  of  the  king 
of  Azcapozako,  as  he  was  apprdiensive  that  he  mi^t 
attempt  something  against  the  peace  of  the  empire. 
His  suspicions  were  verified  \  for  on  the  death  of  Te- 
chotlala, which  happened  in  1406,  the  king  of  Azca- 
pozalco,  without  making  the  usual  snWnissions  to  the 
new  king,  to  whom  he  was  a  feudatory,  set  out  for  his 
own  territories,  with  a  view  to  stir  up  the  ether  feu- 
datory princes  to  rebellion.    Having  called  to  him  the 
kings  of  Mexico  and  Tlateldco,  be  told  them,  that 
Techotlala,  who  had  long  tyrannized  over  that  country, 
being  dead,  he  designed  to  procure  £reedom  to  the 
princes,  so  that  each  might  rule  his  own  territory  en-, 
tirely  independent     the  king  of  Actdhnaean ;  but  for 
this  purpose  he  needed  Aeir  assistance^  and  trusted  to 
their  well  known  s^it  to  tidu  part  with  him  in  the 
enterprise.   He  informed  them  likewise,  that  in  «der 
to  ensure  success,  he  would  find  means  to  unite  other 
princes  io  tUe  confederacy. 

The  new  king  of  Acolhuacan,  in  the  mean  time, 
was  employed  in  settling  the  affairs  of  bis  kingdom, 
and  endeavouring  to  gain  the  good  will  of  his  subjects. 
The  combination  against  faim  wan  soon  discovered : 
hot  though  Ixtlilxochitl  wa*;  desirous  of  headhig  his 
army  in  person,  he  was  dissuaded  from  so  doing  by 
his  courtiers}  so  that  the  conduct  of  the  war  was 
committed  to  his  generals.  To  weaken  tlie  enemy, 
they  ravaged  the  territories  of  six  revolted  states  :  but, 
notwithstanding  this,  and  the  superior  discipline  of 
the  royal  army,  the  war  was  carried  on  hy  Uie  rebels 
with  great  obetinacy,  their  armies  being  constantly  re. 
pmitM  hy  fre^  troops  in  proportion  to  their  losses. 
At  last,  after  three  yeais  of  a  ruinons  war,  the  king 
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of  ^jccapozaleo,  finding  (Imt  his  rc-'^ources  would  at  HictotT 
last  fiiil  him,  sued  for  peace ;  but  with  a  design  of  ac^  ^— 
comptishing  hy  treacherv  what  he  had  not  yet  been 
able  to  do  by  force.  His  adverxary,  equally  reduced 
with  himself,  con-scnted  to  a  pcaci-,  thoagb  he  knew 
very  well  that  the  Tepanecan  prince  intended  to  ob- 
serve it  no  longer  than  suited  his  purpose. 

In  the  year  1409  died  Huitzllibuiti  king  of  Mexico,  Chinal^ 
who  likewise  left  the  right  of  electing  a  sucx^^essor  to  the  P?^^^ 
□obility.    They  made  choice  of  his  brother  Chimalpo- 
poca    and  from  tbence  it  became  an  est^idied  law 
to  choose  one  of  the  brothers  of  the  deceased  king,  or, 
if  he  had  no  brothers,  to  elect  one  of  his  grandsons. 
While  the  new  iwinee  was  endcaToaring  to  secure  him*- 
sdf  on  the  thnMM,  the  treacherous  Tezozomoc  used 
all  means  in  his  power  to  strengthen  the  party  he  had 
formed  against  the  king  of  Aeolhuacwi.   In  this  he 
was  attended  with  such  socccss,  that  the  onfortnnato 
prince  fonnd  himself  redaced  to  the  necessity  of  wan- 
dering among  the  neighbouring  moantains,  at  the  head 
of  a  small  army,  aixMHnpanied  by  the  lords  of  Huexotla 
and  Coatlicban,  who  remained  always  faithfid  to  him. 
The  Tepanecans  distresned  him  to  Mich  a  degree,  by 
intercepting  his  provisions, 'that  he  was  fwced  to  beg  t-j 
tTwm  of  bis  enemies.     One  of  bis  grandsons  wasDutrtH 
•ent  to  Otomi^,  a  rebel  state,  to  request  tbem  to^fll^ 
Stipply  their  king  with  tbe  provtnons  be  stood  in  need*^  AnJS 
of,  and  to  exhort  them  to  ^>andon  the  cause  of  tlwm. 
rebels,  which  they  had  espoused.    No  task  could  he 
more  dangerous ;  yet  such  was  the  magnanimity  of 
tbe  young  princess  disposition,  that  he  readily  set  out 
on  the  joamey  ;  nor  was  he  deterred  hj  the  informa- 
tion he  got  tint  there  were  in  tbe  place  certain  T«pft- 
necans  ^riio  bad  come  on  porpose  to  publish  a  proclama- 
tion firom  Tezozomoc.    He  went  boldly  to  the  most 
public  jrface  t>i  the  town,  and  in  presence  of  those  who 
published  the  proclamation  made  known  his  request. 
This  heroism,  however,  did  not  meet  with  the  success 
it  deserved.    His  propositions  were  derided  from  the 
moment  they  were  made  j  but  the  people  did  not  offer 
any  farther  insult,  until  one  of  the  meaner  sort  threw  a 
stone  at  bim,  exiting  others  of  tbe  same  stamp  to  pat 
him  to  death.    The'  Tepanecans,  who  bad  hithoto 
continued  silent,  perceiving  their  opportanity,  joined 
in  the  general  cry  to  kill  the  prince,  and  began  also  to 
throw  stones,    tha  ^ince  attempted  first  to  defond 
himself,  and  aAerwmnIs  to  escape  by  flight  \  bat,  hotb 
being  impossible,  be  foil  under  »  shower  of 

stones.  ThtfTqmnecanSjexnltediBthisaotoftreadieiy, 
and  soon  after  cut  off  Ixtlilxochitl  bin^elf,  aftmr  having 
treaeheroody  persuaded  ^  ^  conference  with  two 
of  their  captains.  Iliis  perfidious  act  was  committed 
in  sig^t  of  tbe  royal  army,  who  were  too  weak  to  re- 
veAge  it ;  the  royal  cwpse  was  saved  with  difficulty; 
and  Nevahmhq^lf  heir  apparent  to  the  crown,  was 
dbliged  to  shelter  himself  among  the  hnshcs  from  the 
fon[  of  his  enemies.  28 

Tezozomoc  having  *now  in  a  great  measure  gained 
lis  point,  prooeeded  to  pour  Aomt  his  troc^  upoo^^^^ 
those  cities  and  districts  which  had  remained  £iitbfol^^|g|^ 
to  the  late  unfortunate  monarch.    Tbe  pe^e  madei 
a  most  de^nite  defence,  and  killed  vast  nomben  v£ 
Hkcir  enemies }  hot  at  last  being  tbeotfebres  redoced  by 
tiie  ealamities  of  war,  «nd  in  danger  of  tot^  cxtermi 
natien,  they  were  oUiged  to  qoit  their  batiUntioqs  and 
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HHtscy.  fly  to  Other  cooatrics.  The  tyraat,  then,  bidiog  him- 
Belf  sapcrior  to  all  li  is  adversaries,  gave  Xezcpco  in  fief 
to  Chunalpopoca  king  of  Mexico,  Hoexolla  to  Tla- 
cacotl  king  of  Tlatclolco }  placing  fiutfafol  governors 
in  oUwr  (uces,  and  appointiog  Azcaposako,  thd  ca|u- 
tal  of  his  emi  territory,  the  n^al  residence  and  capital 
of  Acolhuacan. 

Prince  Nczahualcojot)  wss  present  in  disguise  at  this 
disposal  of  bis  donunimu,  along  tritb  several  other  per- 
sons of  dbtincttoo  who  were  enemies  of  the  tyrant  \ 
and  so  macb  wa<t  he -transported  witli  passion,  that  it 
wu  with  difficulty  he  could  be  restrained  from  killing 
Teaozomoc  on  the  spot,  though  this  ivoald  certainly 
have  been  done  at  the  expence  of  his  owa  life.  All 
the  rest  of  the  Acolhuacan  empire  submitted  $  aod 
Nezahoaltejotl  saw  himself  for  the  present  deprived  of 
all  hopes  of  obtaining  the  crown. 

Tezoaomoc  had  new  attained  the  summit  of  his  am- 
bition :  but  iHtaad  of  conciliating  the  minds  ai  his 
new  snbjectB,  oppressed  thnn  with  new  taxes ;  and  be- 
ing conscious  of  the  precarious  situation  in  whicli  he 
stood,  and  tormeoCed  with  remorse  on  account  of  his 
crimes,  fell  into  melancholy,  and  was  constantly  haunted 
with  frightful  dreams.  He  was  now  become  so  old, 
that  his  body  no  longer  retained  its  natural  heat.  He 
was  therefore  obliged  to  be  covered  up  with  cotton  in 
a  great  cradle,  not  being  able  to  sit  erect  in  a  chair. 
In  Uus  miserable  condition,  howcvcr,.hc  never  forgot 
his  tyranny  ta  cruelty.  From  his  cradle  he  issued  op- 
pressive laws  relating  to  die  Acolhnacans;  and  almost 
with  his  last  breath  renewed  his  conunaods  with  regard 
to  Nezahualcojetl.  At  last  he  expired  in  the  year  1422* 
leaving  the  crown  to  his  cm  Tajatzin. 
Tbe&oae  Teuiomoc  was  no  sooner  dead  than  Maxtlaton, 
■sacped  hj  withont  paying  tlie  least  regard  to  his  father's  will,  be- 
Haatlaton.  md  exercise  the  functions  of  a  sovereign.  Hwugh 
It  was  the  right  of  Tajatiin  to  invite  to  his  father** 
liiBcral  whom  he  pleased,  Maxtlaton  took  upon 
himself.  NezahualcojotI,  though  not  invited,  came 
among  tbe  rest bat  though  Teuctziutli,  brother  to 
Maxtlaton,  insisted  upon  bis  being  put  to  death,  the 
latter  opposed  it,  as  it  could  not  then  be  done  private- 
ly, and  he  hoped  to  find  another  opportunity.  No 
sooner  were  the  funeral  ceremouics  over,  however, 
than  Maxtlaton  behaved  in  such  a  manner  to  his  bro- 
ther Tajatitn,  that  the  prince  thought  proper  to  re- 
tire to  Chimil|iopoea  king  of  Mexico,  to  whom  he 
had  hem  particularly  recommended  by  his  father,  in 
order  to  luve  his  advice.  ThU  monarch,  agreeable  to 
tbe  cbanmter  of  that  age  and  ficople,  adriwd  him  to 
invite  his  hroAer  to  an  entertaioment,  and  then  mur- 
der him.  Unluduly  fw  them  bolh|  this  discourse  was 
overheard  by  a  servant,  who  in  expectatioo  of  a  reward 
informed  ^e  tyrant  of  Tibat  be  had  heard :  but  in- 
litead  of  this,  Maxtlaton,  prctt^nding  to  disbelieve  his 
story,  drove  the  informer  from  his  presence  with  igm^ 
Uiiny.  Notwithstanding  this  pretence,  the  tyrant  'had 
not  tbe  least  doubt  of  the  trirtb^if  what  \ns  told  him ; 
and  therefore  determined  to  rid  himself  of  his  brother 
without  delay.  This  he  soon  accomplidied  in  the  very 
same  way  that  had  been  pnjected  aj^iost  himself, 
lyjatkin^  along  with  the  kii^  ef  I^xico,  Tlateloloo, 
and  some  other  feudatory  princes,  were  invited  by 
Maxtlaton  to  an  entertainment.  The  king  of  Mexico 
prudentl;  excnsed  himself,  but  the  unsnspccting  Ta- 
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jatzin  fell  into  the  snare.    He  came  to  the  place  of  iJisionr. 


entertainment,  and  was  instantly  put  to  death.    The  '^'v 
company  were  greatly  alarmed  }  but  Maxtlaton,  hav-    .  3'. 
ing  exjuained  to  them  his  reasons  for  so  doing,  they  not^^^^ 
muy  excused  him,  hut  proclaimed  him  king  j  to  which 
it  is  not  to  be  doubted  that  their  fears  greatly  contri- 
buted. 32 

Though  the  king  of  Mexico  escaped  a  sudden  death  MisemUa 
by  his  absence  at  this  time,  it  was  only  to  perish  iu  a 
more  slow  and  ignominious  manner.  The  vengeance  Mnico. 
of  Maxtlaton  fimt  appeared  by  sending  him  a  woman^s 
dress  in  return  to  the  present  be  sent  him  as  a  feuda- 
tory ;  ivhlch  being  a  reflection  upon  his  courage,  was 
the  bluest  affront  that  could  be-  offered  him.  This 
insult,  however,  was  quickly  followed  by  one  of  a 
much  higher  nature.  Having  heard  that  one  of  the 
Mexican  prince's  wives  was  an  extraordinary  heanty, 
he  enjoined  some  Tepanecan  ladies  who  were  accn- 
stomed  to  visit  that  princess,  to  invite  her  to  spend 
some  days  with  them  at  Azcapoxdco.  This  being 
complied  with,  the  tyrant  easily  got  an  opportunity 
of  ravishing  her,  and  then  sent  her  back  to  her  hus- 
band. Chimilpopoca  was  so  much  affected  by  this 
misfortune,  that  he  resolved  to  offer  himself  up  a  sa- 
crifice to  his  god.  Maxtlaton,  however,  was  resolved 
that  he  should  not  have  even  this  satisfaction.  At 
the  very  time  of  the  ceremony,  therefore,  he  sent  a  bo- 
dy of  troops }  who  entering  Mexico  without  resistance, 
carried  off  the  king  alive,  to  the  astonishment  of  the 
multitnde  }  and  who  probably  were  so  much  confounded 
by  this  unexpected  adventure,  that  they  did  not  think 
of  making  any  lesiiitanoe. 

Chimilpopoca  being  carried  prisoner  to  Aacapozal- 
co,  wafl  confined  in  a  stronK  wooden  cage,  the  com- 
mon prison  for  criminals.  Maxtlaton  still  was  not  sa- 
tisfied: he  wished  to  f{et  into  h'n  hands  Nezahual- 
cojotI ;  and  with  this  view  sent  a  message  to  him,  pic- 
tendiag  that  be  was  willing  to  come  to  an  ^^eement 
with  him  respecting  tbe  kingdom  of  Acolhuacan. 
ThoU|^  the  prince  was  well  assured  of  the  tyrant's 
treacherous  intentions,  he  went  boldly  to  his  palace, 
preiiented  himself  before  him,  and  tolA  him  that  he 
had  beard  of  tbe  imprisonment  of  tbe  king  of  Mexico  i 
he  bad  beard  also  that  he  wished  to  take  away  his 
own  life  ',  he  desired  bim  to  do  so,  and  to  gratify  his  . . 
malice.  Maxtlaton  was  so  struck  with  this  »V^^t^£I^ 
that  he  assured  the  prince  he  had  not  Amned  any  de-iuiiij^^ 
sign  gainst  his  life,  and  that  he  neither  had  pot  tOaahialco- 
death  the  king  of  Mexico,  nor  would  do  so.  Hcj"*l* 
then  gave  orders  fiw  his  being  fn^edj  entertained, 
and  even  aUowed  him  to  pay  a  visit  to  the  king  of 
Alexico  in  prison.  Hie  unfortunate  Chimilpopoca, 
after  reciting  bis  misfortunes,  requested  the  prince  not 
to  return  to  court,  where  they  would  certainly  fall 
upon  some  project  for  taking  away  his  life and  ha- 
ving pathetically  recommended  to  him  the  care  of  his 
subjects,  made  him  a  present  of  a  gold  pendant  and 
seoK  other  jewels  he  wore  }  after  which  they  took  a 
hut  farewell.  3^ 

In  the  mean  time,  the  Mexicans  raised  to  tbe  throne  lucoatlni- 
IccoatI,  the  son  of  Acamapitzin  by  a  sUve,  and  who  ^ 
was  accounted  the  rooat  prudent,  jost,  and  Iwave,  of  all  Medco 
the  Mexican  nation.  His  electioi  was  no  less  jdeasiag  ^  udita 
to  NezahualcojotI  and  bis  party,  than  it  was  offensive  NesaboaU 
to  Maxtlaton.    An  alliance  was  ^nickly  condnded^jotL 
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liibt'irf.  between  tiie  «xilcd  priace  and  tbe  king  of  Mexico ; 
''  ■  ■ »  and  this  was  soon  followed  by  the  coinmeticcinent  of 
hostilities  on  the  part  of  tbe  former.  Hiu  first  enter- 
^ize  was  against  the  ci^  of  Tezcuco,  which  he  de* 
termined  to  take  b^  aamolt,  but  wu  premited  by  tbe 
submiwion  of  the  liibabitantii.  He  pat  to  death,  kow<' 
ever,  all  the  officers  estahlisbed  fay  tbe  tyrant ;  imd  all 
the  Tepanccnns  he  found  there.  Tbe  veiy  same  day 
anotber  lurgc  city  named  Acolmaa  -was  furiously  at- 
tacked by  a  deUchuwDt  of  bis  army;  great  numbers 
put  to  the  swoi-d,  and  among  tbe  Test  tbe  govcTDOT* 
-ivbo  uas  brother  to  Alaxtlaton  and  the  same  -day  abw 
jCoatlichan  was  taken  by  tbo  Cbalcf^e. 

The  .Mexican  monflrch,  hearing  of  the  successes  ofJiis 
aII^,  sent  an  embassy  to  congratulate  him  upon  thera. 
Hi^  ambassador  was  a  son  of  king  Huitzilibuitl,  named 
Montmuma,  mho  for  ha  invincible  courage  and  great 
qnalitics  -was  surnamed  tbe  man  of  great  heart  and  tie 
Ssnsenntt  archer  of  heaven,  '-The  joomey  was  extremely  danger- 
ctnbaRsy     ous ;  bat  Montezuma  vndertocdL  it  wiUiout  any  fear, 
b"  ><=c«np<»ied  by  ftBotkcr  nobleman.   They  got  ia  safe^ 

Jt^ft,  to  tbe  place  where  the  prince  was  j  bot  had  the  misfiirtuM 
to  be  taken  prisoners,  and  -vere  carried  to  Chaico ;  the 
lord  of  which  city,  named  Toteotzin,  was  «n  inveterate 
enemy  to  tbe  Mexicans.  By  hira  he  was  immediately  put 
in  close  confinement,  under  the  care  of  one  Quateozio, 
who  was  inviolably  attached  to  tbe  Mexican  interest 
Orders  were  given  to  tbe  latter  to  provide  no  suste- 
nance for  the  prisoners  but  what  was  presfu-tbed  by  his 
lord,  until  the  mode  of  death  which  they  were  to  suffer 
should  be  .determined.  Toteotzin  then  sent  bis  pri- 
soners to  them,  that  they  might  be  sacrificed  there  if 
they  thought  proper.  These  people,  however,  rejected 
the  proposal  with  disdain ;  on  which  Toteotzin,  thiidc- 
ing  to  regain  tbe  fiiTour  of  Maxtlaton,  inftmned  bim  of 
the  prisMiers  he  had  in  his  possession.  Bat  Maxtlaton 
called  him  a  donblc-minded  traitOTt  uid  commanded 
bim  lostaotly  to  set  tbe  prisoners  at  liberty.  Before 
this  answer  arrived,  however,  Qaateozin  had  instructed 
the'inisoners  how  to  make  their  escape,  aad  directed 
them  also  not  to  return  by  land  lest  they  should  again 
be  intercepted,  but  to  embark  at  a  certain  place,  and 
proceed  by  water  to  Mexico.  Thev  followed  his  ad- 
vice exact]? ;  and  having  got  to  the  place  to  which 
they  were  directed,  arrived  safely  at  their  City,  to  the 
great  surprise  and  joy  of  the  inhabitants. 

Toteotzin,  enraged  attbe-loss  of  his  prisoners,,  pot 
Quateozio  to  a  cruel  death,  destroying  also  all  bis  fa- 
mily  excepting  one  son  «nd  a  daughter  \  of  whom  the 
Maxtlaton  latter  fled  to  Mexico,  where  'she  was  highly  lionoured 
declares     on  her  father^s  account.   -MaxtlatoOf  too,  notwitli- 
warncainstgtanding'  hu  generosity  to  the  prisoners  (which  CUvi- 
gero  derives  lirom  mere  opposition  to  Totei^in),  pre> 
pared  to  wage  »  fbnuidable  war  with  the  Mexicans, 
who  had  agreed  to  nnite-their  troops>with  these  of  the 
prince.    The  Mexican  populace,  terrified  at  engaging 
so  powerful  an  enemy,  demamleitthat  their  king  should 
submit  and  beg  for  peace.    So  great  was  tbe  tumult, 
that  the  king  himself  was  obliged  to  consent }  and 
it  required  tbe  utmost  exertions  of  Mootezuma^s  elo- 
quence to  persuade  the. ,  people  lo  agree  to  a  cortk 
mencement  of  hostilities.  '-This  being  done  at  last,  tbe 
king  next  called  togetlier  the  chief  nobility,  and  asked 
which  of  them  would  have  the  courage  to  carry  an 
,  embassy  to  the  king  of  the  Tcpanecans  LThis  .aavea- 
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ture  appeared  so  bazardoos,  dmt  all  of  tSiem  kept  m 
deep  liilence,  until  IVIoDtezuma  declared  himself  ivilling ' 
ta  undertake  the  arduoiv  enterprise.  He  was  ordered 
to  propose  peace  to  Maxtlaton,  but  to .  nccept  of  no 
dishoijmirable  coaditions ;  to  which  he  ponctually 
heccd.  Maxtlatoa  lefosed  to  give  any  immediate  an- 
swer,  bnt  promised  to  give  one  next  day,  aJiter  he  had 
consulted  fats  nobility.  Montezama,  dreading  some 
treachery  if  he  staid  all  night,  promised  to  retum  next 
day;  wliich  be  did,  and  .was  told  that  Maxtlaton  bad 
detenuioed  upon  -war.  Montezuma  then  performed 
the  cenemony  of  cbatlct^ing  him,  by  presenting  Urn 
with  certain  defensive  weapons,  anointitig  liis  head, 
and  fiixing  fathers  upon  it,  as  was  customoiy  to  do 
with  dead  persons.  Lastly,  He  protested,  in  the  name 
of  bis  master,  that  as  Maxtlaton  would  not  accept  of 
the  ofiured  peace,  he  and  .  all  die  Tepanecans  would  in- 
fallibly be  ruined,  ftlaxtlaton  showed  not  the  least 
■igo  ofditpleBnire,  hot  gave  Montezuma  arms  in  like 
manner  to  present  to  Ibe  king  of  Mexico  \  and  direct 
«d  htm,  ibr  hi&  personal  <8ecurilyf  tn  «tum  ia  disgoise 
through  a  amoll  -ontlet  fiEMn  the  pahtee.  Monteuimn 
fMloind  his  advice  \  bnt  as  soon  ms-he  found  himself 
out.  of  danger,  began  to  insult  the  Tepanecan  guards  ; 
and  thoo^  they  rushed '  violently --iipon  faim,  he  not 
only  escaped  from  their  attack,  Imt  kiUed..otte  or  tvo 
of  them. 

-On  his  retum  to  Mexico,  tbe  pc^ulaee  wwe  again 
thrown  into  tbe  utmost  constematioD  by  tbe  news 
that  .war  nas  inevitable,  as  the  chiefs  of  tbe  two  na- 
tions bad  diallenged  one  another.  They  now  request- 
ed tbe  king  to  allow  them  to  retire  from  their  city, 
which  they  supposed  the  ruin -to  be  certain.  The  kiiw 
cncooraged  them  with  tbe  hopes  of  victory.  **  But  u 
we  are  conquered  (replied  they),  what  will  bectKue 
of  OB  ?  **  If  that  Ji^pens  (annrered  the  king),  we 
«re  that  moment  bound  *to -deliver  ourselves  into  jvbk 
hands,  to  be  made  sacrifices  at  your  pleasure.**  **  Be  it 
so  (replied  they),  if  we  am  conquoed  j  bot  if  we  ob- 
tain the  victory,  we  and  our  deseendwits.  are  bound  4a 
be  tributary  to-you }  to  cultivate  your  lands  and  those 
of  your  nobles }  to  build  your  houses}  rad  to  caziy 
Sax  yon,  when  you  go  to  war,  yoor  anna  and  bag- 

Matters  being  thus  settled,  intelligence  was  sent  ta  He  b  ^ 
Prince  Nezahualcojotl  to  repair. with  his  amy  to  Mexi- Abated  i 
CO,  which  he  did- without  delay }  Hd  the  day  after  bis'^"'*^ 
arrival  a  furious  engagement  took  place.  .Tlw  Tepa- 
necan  army-  was  commanded  1^  a  -general  named  J/o- 
ttatlf  Maxtlaton  himself  not  judgmg  it  proper  to  quit 
his  capital.  'The  soldiers  on  both  sides  fought  witk 
the  utmost  braveiy ;  bat  towards  nidit  -the  Mexiraai^ 
disheartened  by  seeing  the  army  of  their  enemies  ca»> 
tinualW  increasing  in  -number,  began  onoe  moro  to 
lose  tbeir  courage  and  talk  of  snnendering.  The 
king,  greatly  concerned,  asked  Montezuma  what  should 
be  done  to  dissipate  the  fears  of  the  peojde  ?  That 
brav6  prince  replied,  that  they  must  fi^t  till  death } 
that  if  they  died  with  their  arms  in  their  hands,  it 
would  be  Iwoourable ;  but  -to  survive  their  defeat, 
would  be  eternal  ignominy.  Nothing  -could  be  more 
salutary  than  this  advice  at  so 'Critical  a  junctare  :  for 
the  Mexicans  were  dready  hegun  to  im|dore  tbe  mer- 
cy of  their  enemies,  and  to  ]»onise  to  sacrifice  their 
caieb,  whose  ambition  Jiad  hcen^t  the  whole  natioa 
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into  sucli  ft  clUemaia>  On  hearing  tbUf  the  wbole  bstty 
of  nobility,  with  tlie  king  and  Montezuma^  at  thnt 
bead,  attainted  the  CDOuy  ao  furiouily,  that  tbe^  reu- 
sed th^  irom  a  ditch  of  which  they  luul  taken  ]ioMes* 
fion  j  after  vhich,  Montezuma,  happening  to  cnoenntci 
Mazatl  the  Tepanccan  general,  struck  hitn  sodi  a  hlow 
on  the  head  that  he  fcU  down  lifeless.  Hius  the  Mexi- 
cans tfcre  inspired  with  fresh  couragCi  and  tbeii  ene- 
mies proportionally  dispirited :  however,  they  retired 
for  that  uight  to  the  city,  in  some  hopes  of  being  ablo 
to  retrieve  their  fortune  next  day.  Maxtlaton  encou- 
raged them  by  every  method  in  his  power  j  but  fortune 
proved  still  more  unfavourable  than  the  dny  before. 
The  Tcpanecaas  were  now  entirely  deflated,  and  the 
city  of  Azeapozalco  taken.  MaxtlatMi,  who  seems 
not  to  have  had  the  courage  to  fight,  bad  not  now  tho 
presence  of  mind  to  fly.  He  attempted  indeed  to  hide 
bioMclf }  hot  being  quickly  ditcovoed,  he  was  beaten 
to  death  with  sticks  and  stones.  The  city  was  pluo* 
dercd,  the  inhabitants  butchered,  and  the  houses  de- 
stroycd     the  victors.  > 

This  Victory  proved  decisive  in  favour  of  the  confe- 
derates. Every  other  place  of  strength  in  the  country 
was  quickly  reduced,  until  the  Tepauecans,  finding 
themselves  on  the  ver^  of  destructioOf  sent  an  humble 
embassy  to  tlie  king  of  Mexico,  requesting  to  be  taken 
under  his  protection,  and  to  become  tributaries  to  hint. 
Itzcoatl  received  tbem  graciously }  but  threatened  then 
with  total  extirpation  if  they  violated  the  fidelity  duy 
bad  sworn  to  him. 

Itwoatl,  after  this  ctxtraotdinaxy  ancceas,  took  cam. 
to  have  the  sbovo-mentioned  contiact  ratified  between 
the  nobility  and  common  peole,  by  iriiicb  the  latter 
were  bound  to  perpetual  services.   Those  who  ha4 
dtsccoiraged  the  soldiers  in  tine  of  battle  were  banish* 
cd  for  ever  from  the  state  of  Mexico }  whilo  Monte- 
zuma and  others  who  had  distinguished  tbemsctvcs  by 
their  bravery,  were  rewarded  with  lands,  as  was  usual 
with  other  conquerors. 
Nennsal-     ItzcoaU,  now  finding  himself  firmly  seated  on  the. 
c-ojotl  made  throne  of  Mexico,  set  about  perSbranisg  his  engagements 
l^ltof  A-  to  the  Acolhuacaa  prince,  by  seating  him  on  the  throne 
coUuiaean.  ^£  ^  ancestors-    Having  again  joined  their  armies,. 

they  marched  against  Iluaxotla,  a  city  which  refused 
to  submit,  even  though  terms  of  pardon  were  offered 
them.  Instead  of  this,  they  r^ly  ventured  a  battle,  in 
which  they  ivcre  entirely  defeated  i  and  wm  then  fiun 
to  send  a  dcpnt^ion  of  their  old  men,  pregnant  women, 
Sec.  as  was  customary  in  cases  of  distress,  to.  move  the 
eo^my  to  compassion.  At  last  all  obstacles  being  re- 
moved, Nezabualcojotl  was  seated  on  ^e  throne  of 
Acolhuacan,  tbe  auxiliary  troops  were  dismisHcd,  and 
Itzcoatl  left  at  liberty  to  pureue  his  conquests,  in  which 
he  was  still  assisted  by  the  king  of  Acdiiuacan.  The 
first  expedition  was  against  Cojohuacui,  and  other  two> 
Tepanecan  cities,  who  had  not  only  refused  submission 
tberottelves^  but  excited  others  to  shake  off  the  ytikje  al- 
so. The  war  against  them  proved  bloody.  Three  bat- 
tles were  fought,  in  which  Itzcoatl  gained  no  other  ad- 
Moakaaa  vantage  than  making  the  enem^  retreat  a  little  i  but  in 
tbn  fotvtlt,  whUa  tlw  two  annies  were  hotly  engaged, 
MoDtcuina,  with  a  body  of  choaon  troops,  which  he 
had  placed  in  aaboipsdc,  attacked  tlie  rear-ga»d  of 
the  rebels  with  such  vigour^  that  they,  were  soon  disor- 
dered,, and  obliged  to  fly  to  the  city.  The  conquerors 
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paraned  them  thither ;  and  MontoftUM  peroeivii^  thU  BiOair- 
they  intended  to  fortify  thentaclvcs  in  the  greater  ten*  v 
fie,  fruattatad  their  dmgn  by  getting  poaaesaioa  itf  it  • 
sad  buroing  the  tntet.  Br  this  diawtcr  tb^  wan  at 
mnch  tecrified,  that  they  fled  to  tha  nottntains  sooth  «f 
Cojohuaaan ;  but  even  tfaete  die  royal  army  overtoak 
and  pursaed  them  mere  than  30  miles,  till  tbe^  cane 
to  another  mountain,  where,  quite  cxhMUted  wtth  ia- 
tigue,  and  seeing  no  means  of  escnpe,  they  won  Mi- 
g«d  to  surrender  at  discretion. 

Having  thus  happily  accomplished  the  eenqoost  of 
Cojoliuacu  and  thu  other  rebellioua  cities,  the  tw* 
kings  returned  to  Mexico.   Itzcoatl  gav«  gre^  farl 
of  the  Tepanecan  country,  with  tbe  tiUe  «  UMg  «€ 
Tact/ba,  to  TotajidkiraiKw,  a  gran^on  «f  TBMKiMno% 
but  who  doea  not  Kfffv  to  have  been  any  way  coi<* 
ccnied  in  his  ^jecta  againat  the  Meaicana.   Aa  ai-Aliuaoe 
Uance  was  then  formed  among  the  three  kinga  on  (bob«tweea 
foUowinp  terms :  The  kiti«  of  Tacufan  Md  kia 
on  condition  of  serviog  flie  king  of  Mexico  mik  aUj^^^ 
bis  troops,  at  any  time  wbea  required    for  wbicb  kaicsa.  «ai 
was  to  have  a  fifth  part  of  the  apoits  token  from  tboTqfMam.- 
cnemy.    The  kiw  of  Actdbuacan  was  Ukewaaa  to  aa^ 
ftist  the  king  of  Akxico  in  war  ^  and  for  this  be  was  to 
have  a  third  part  of  the  plunder,  aftcs  deducting  tho 
sliare  of  the  king  of  Tabuca }  and  the  remainder  waa 
to  belong  to  the  kipg  of  Mexico.    Tbe  kings'  of  Ta« 
Cuba  and  Acolhuacan,  were  both  declared  honwary 
electois  at  the  kings  of  Mexico  i  the  real  electors  bdng 
fiiur  noblca:  and  the  kii^  of  Mexico  was  Ulwwiss 
bound  to  ^Msist  in  tbe  wan  of  his  allies  whiaMver  it  waa 
demanded. 

After  having  thus  settled  matteis  among  theaadvvs* 
and  rewarded  their  seldiei*,  Itzcoatl  set  out  with  Ne- 
z«hualeaj«tl  Sor  Tezcoeo,  wfaeie  tbe  Acolhuacan  king 
was  croivned  vrith  all  possible  ceremony.  Here  tho 
new  king  took  ever^  method  which  prudence  could 
suggest  to  establidi  bis  antheri^on  a  permanent  basis  v 
hot  while  be  was  thns  enjoyed,  tbe  Xochimiicas^ 
fearing  lest  tbe  Meticans  mif^  eonqoer  their  country 
as  they  had  done  that  of  the  Tepanecans,  held  a  coun- 
cil on  what  ms  to  be  done  to  prevent  such  a  disgrace* 
In  tlus  council  it  was  determined  to  commence  bostiti*' 
tics  against  that  rising  state,  bdsae  it  should  tieconi* 
more  formidable  by  new  conquests.  Itzcoatl  was  no<oUereen« 
souer  informed  of  this  determinations  than  he  aentqiwsts. 
Montezuma  with  a  great  army  against  tbemb  l%c 
Xodiimilcas  met  him  with  one  stM  more  nnmaroua  i 
but  being  worse  ditjciplined,  tiwy  were  qnickly  de- 
feated., and  their  oity  taken  in  a  very  short  time  af- 
ter. This  coaqncst  was  fbUowcd  by  the  reduction  of 
Cuittahuac,  situated  on  a  smalL  island  in  the  Imko  of 
Chalco.  Their  insular  sttnation  gave-  tbem  ceoAdcnce 
to  aitack  the  fonnidable  power  of  the  Mexicans,  1^ 
king  was  so  sensible'  of  the  diffieolty  of  this  enberfnisc^ 
that  he  proposed  to  attack  tbem  with  tbe  wb^  force 
of  tlie  alliance :  Mbnteznma,  however,  with  only  » 
small  numb^  of  men  of  bis  own  training,  whom  be 
faraiabed  with  proper  vessels,  rednccd-  tbna  in  aeve* 
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Ilscoatl  died  tn  the  year  14,36,  at  a.  very  advanoed'Meotesn- 
age,  in  the  height  of  firosperity,  and  waa  anceeedcdna  I.  Uag 
by  Montezuma  I.  the  greatest  monarch  that  ever  sat^***^^ 
on  the  Akxican  throne.    Befiue  hia  coronation,  i» 
order  to  comply  wiUi  the  barbarous  rites  of  his  rcli- 
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gioa,  he  nade  mr  upoa  the  Chalceae,  in  order  to  pro- 
cure the  prisoner*  i*bo  wore  to  he  sacri^ed  nt  his 
tonmation ;  and  scarce  tras  this  ceremony  over,  when 
a  new  war  commenced,  which  teniunatea  in  Uie  de- 
struction of  that  city.  This  quarrel  hanpened  be- 
tween the  Chalcese  and  the  Tezcucans.  Two  of  the 
royal  princes  of  Tezcnco  having  gone  a-hunting  on 
the  mountains  which  overlook  tlie  plains  of  Chaico, 
while  employed  in  the  chase,  and  separated  frtm  their 
retinue,  with  only  three  Mexican  lords,  fell  iu  with 
m  troop  of  Chalcese  soldiers  ;  who,  to  gratify  tho 
cruelty  of  their  master,  carried  tbem  all  prisobers  to 
Cbalco.  The  cruel  and  inconsiderate  tyrant  who  com- 
manded there  instantly  put  them  all  to  death :  after 
vfaich  he  caused  their  bodies  to  be  sahed,  dried,  and 
placed  in  an  hall  Kii  his  palace,  where  they  served  as 
supporters  to  the  ptne  torches  bnrned  there  for  lights 
every  evening.  The  king  of  Tczcnco,  overwhelmed 
with  grief,  and  to  the  last  degree  exasperuted  at  such 
an  inhuman  act,  called  for  the  assistance  of  the  allied 
kings.  The  city  was  attacked  at  once  by  land  and  wa- 
ter. The  inhabitants,  knowing  that  they  had  no  mer- 
cy to  expect,  fought  like  men  in  despair.  Even  the 
aid  tyrant  who  commanded  them,  though  unable  to 
walk,  caused  himself  to'  be  carried  in  a  litter  among  the 
combatants ;  notwithstanding  which  they  were  totally 
defeated,  and  the  most  severe  vengeance  executed  upon 
them. 

Montezuma,  on  his  return,  found  himself  obliged 
to  encounter  an  enemy  men  fomldable  on  account 
of  his  vicinity,  than  more  powerful  ones  at  a  distance. 
This  was  the  king  of  TIateloIco,  who  had  formerly 
eonspiied  against  the  life  of  Itzcoatl }  and  finding  him- 
self disappointed  iu  this,  had  tried  to  reduce  his  power 
by  entering  into  a  confederacy  with  some  of  the 
■eighbouring  lords.  At  that  time  his  designs  proved 
abortive,  but  he  resumed  them  in  the  time  of  Monte- 
zoma  'j  the  consequence  of  which  was,  thzt  he  was 
defeated  and  kilted.  One  MoquOtttir  was  chosen  in 
•  his  room  ^  in  whose  election  it  is  probable  that  Moo- 
texuma  bad  a  considerable  share.  Hiis  was  follow- 
ed by  conquests  of  a  mnefa  more  important  nature. 
The  province  of  Cuihtxcatf  lying  to  the  southward, 
was  added  to  his  dominions,  comprehending  ■  tract 
of  country  mAre  than  150  niHes  in  hreadA;  then, 
taming  to  tb^  westward,  he  conquered  another  named 
Tssea^ahtacan.  This  success,  however,  was  for  a  short 
time  interrupted  by  a  war  with  Atonaltain,  lord  of  a 
territory  in  the  country  of  the  Mixtacas.  This  prince, 
puffed  up  00  account  of  the  great  wealth  be  pos!»es8ed, 
took  it  into  bis  head  that  be  would  allow  no  Mexican 
to  travel  through  bis  country.  Montezuma  sent  am- 
bassadors to  know  the  reason  of  such  strange  conduct  j 
hut  Aton^tzin  gave  them  no  other  answer  than  show- 
ing them  some  part  of  his  wealth,  making  a  present  to 
the  king,  and  desiring  them  from  thence  to  observe  how 
much  the  subjects  ef  Atonaltzin  loved  him  ;  and  that 
he  willingly  accepted  of  war,  which  was  to  determine 
whether  he  should  p»  tribute  to  the  Mexicans  or  the 
A&xicans  to  bim^  Montezuma  having  wformed  his  tX- 
Kes  of  this  insolent  answer,  sent  a  considerable  army 
against  Atonaltzin,  hat  had*  the  mortification  to  be  in- 
formed of  its  defeat  ^  in  consequence  of  which  the  pride 
^Atonaltzin  was  increased  to  a  great  degree  Moote- 
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znma,  greatly  chagrined  at  this  first  check,  determined  ^ 
to  head  his  next  army  in  person ;  hot  befitte  he  could 
call  together  another,  Atonaltzin  had  drawn  into  a 
confederacy  with  him  the  Hnexotzincas  and-Tlasca- 
lans,  who  were  glad  of  the  opportunity,  as  they  sup- 
posed, of  reducing  the  power  of  the  Mexicans.  Their 
numbers,  however,  availed  but  little  j  Montezuma  in 
the  very  first  engagement  totally  defeated  the  confe- 
derate army,    llie  allies  of  Atonaltzin  were  particu-  ^ 
larl^  unfortunate  }  for  such  of  them  as  were  not  kill-^ 
ed  in  the  field  of  battle,  were  destroyed  by  their  own  i 

a out  of  revenge  for  the  nnfutunate  eveut  of  thed 
t.  « 
By  this  victory  the  Mexican  mooarcb  became  mu- 
ter not  only  of  the  dominions  of  Atonaltzin,  hat  of 
many  other  neighbouring  princes,  against  whom  he 
made  war  on  account  of  their  having  pot  to  death 
some  Mexican  merchants  or  couriers  without  any  just 
cause.  The  conquest  of  Cvethcktkm  or  Ctfoste,  how- 
ever, which  he  attempted  in  1457,  proved  a  much  more 
difficult  task.  This  province  lies  on  the  coast  of  the 
Mexican  gulf,  and  had  been  formerly  inhabited  by  the 
Olmecans,  whom  the  Tlascalans  bad  driven  out.  The 
Inhabitants  were  very  numerous ;  but  dreading  the 
power  of  Montezuma,  called  in  those  of  Tlascala,  toge- 
ther with  tbe  Huexotzittcas,  to  their  assistance.  Along 
with  these  the  allies  drew  the  Cholulans  also  into  the 
confederacy  }  so  that  this  seems  to  have  been  the  most 
formidabte  combination  that  had  yet  been  formed 
against  dte  Mexican  power.  Montezuma  cdlected  an 
ttcellently  ^nij^ped  army ;  which,  however,  he  did 
not  on  this  occasion  commaiid  in  person.  It  contained 
±  great  number  of  persons  of  very  high  rank,  among 
i^om  were  three  princes  of  royal  Uood,  and  Mofut- 
kum  king  of  Tlatetolco  already  mentioned.  The  com- 
bination of  tbe  three  republics  against  Mexico  was  not 
known  at  court  when  the  army  set  out  j  but  Montezu- 
ma, being  informed  of  it  soon  after,  sent  an  order  to  his 
generals  to  return.  This  accorded  so  ill  with  the  ro- 
mantic notions  of  valour  entertained  by  the  Mexicans, 
that  a  consultatioQ  of  the  generals  was  held  whether 
they  should  obey-it  or  not.  At  last  it  was  determined 
that  tbe  king's  order  should  be  obeyed  ;  but  no  somier 
was  this  agreed  to  than  Moquihuix  accused  them  all  of 
cowardice,  and  threatened,  with  "his  own  troops,  naas- 
BUted,  to  CO  and  conquer  tbe  enemy.  His  speech  haif 
such  an  effect  upon  them  all,  that  they  went  to  meet 
the  confederates.  The  Cotastese  fought  witli  great  va- 
lour, but  were  unable  to  resist  the  royal  forces  ;  and 
their  allies  were  almost  totally  destroyed.  Six  thousand 
two  hundred  of  them  were  taken  prisoners,  and  soon  af- 
ter sacrificed  to  tbe  Mexican  god  of  war  in  the  barba- 
rous maiioer  already  described.  Tbe  victory  was  said 
to  have  been  owing  principally  to  tbe  vaJour  and  good 
conduct  of  Moquihuix,  insomuch  that  to  this  day  a  song 
made  in  his  praise  on  that  occasion  is  known  in  Mexico. 
Montezuma  was  so  weH  pleased  with  the  victory,  that 
be  not  only  forrave  the  disobedience  of  his  orders,  but 
bestowed  upon  Moquihuix  a  princess,  one  of  his  own- 
couslns,  to  wife. 

During  the  reign      this  ^reat  monarch  a  vloleirtl 
inundation  happened  In  Mexico.    The  lake,  swelled' 
by  tbe  excessive  rains  which  fell  in  the  year  I446,  pour- 
ed its  waters  into  the  city  with  so  much  violence  that 

many 
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WrtwT-.  mkny  hoaies  wen  deitr^red,  ud  tlw  itraeti  inimdated 
*  to  such  a  degree  Uiat  beets  were  ewrprhm  mede  use 

or.  The  iniuidetioD  wu  soqd  followed  bj  a  famine. 
Tbia  was  occasioned  by  the  stinting  of  tbe  crop  of 
maize  in  1448  ^  tbe  ears  wbile  youag  and  tender  being 
destroyed  bj  fnnt.  In  J450  the  crop  was  totally  lost 
for  want  of  water }  and  in  1451,  besides  tbe  onfaTour:- 
able  seasons,  there  was  a  scarcity  of  seed.  Hence,  in 
I452»  the  necessities  of  tbe  people  became  so  great,  that 
tfary  were  obliged  to  sell  tbemselves  for  slaves  in  (wder 
to  procure  sowislence.  Montezuma  permitted  them  to 
n  to  other  countries  for  support }  hut  being  informed 
that  many  sold  themselves  for  a  few  days  provision,  be 
ordered,  by  prodaroatioD,  that  no  woman  dMold  sell 
beraeif  for  luis  than  400  eats  of  wheat,  nw  any  nuw 
for  less  than  500.  He  opened  also  the  paUic  granaries 
for  tbe  relief  of  tbe  lower  dasses ;  hut  nothing  was  able 
48  to  stop  the  progress  of  the  fmoiine. 
A«»)«c»tl  Montezuma  was  succeeded  by  Axayacatl,  who  like 
^^^^^  bis  predecessor  instantly  commenced  a  war,  for  no 
other  reason  tlian  that  be  might  have  prisraers  to  sacri- 
fice at  his  coronation.  He  pursued  Mooteznroa*s  jdan 
of  conquest}  in  which,  however,  he  was  less  successful, 
many  of  the  provinces  reduced  b^  that  monarch  having 
revdted  after  his  death,  so  tbst  it  was  necessary  to  re- 
conqno:  them.  On  bis  returning  aoccessfiil  firom  one 
of  these  expeditions,  he  built  a  new  temple,  to  which 
be  gave  the  name  of  Coatlon  ;  but  the  TUtetolcos, 
whose  ancient  rivalship  seems  to  have  revived  on  the 
death  of  Montezuma,  built  another  in  opposition, 
which  they  called  Coasedotl,  Thm  the  forawr  ha- 
tred between  the  two  nations  was  renewed,  and  a  dis- 
cord took  place  which  ended  in  the  min  of  the  tUXt- 
lolcos. 

Derntti  of  "^^^  Mexicans  sustained  an  irreparable  loss  in  T469 
tbekiost  and  1470  by  tbe  death  of  their  allies  the  klngsof  Tacu- 
^  Acolnu-      and  Acolboacan. 

He  king  of  Taouba  was  succeeded  by  his  son  Chim- 
alpopoca,  and  the  Acolhuacan  mouarch  his  son  Neza- 
bualpilli.  A  short  time  after  the  accession  of  the  latter, 
the  war  broke  out  between  the  TIatelolcos  and  Mexi- 
cans, which  ended  in  the  destruction  of  the  former. 
King  Moquihuix  had  been  married  by  Montezuma  to 
a  sister  of  Axayacatl,  now  on  the  throne  of  Mexico  ; 
bnit  it  appears  that  this  mincess  never  was  greatly  the 
abject  of  his  affection.  On  tbe  contrary,  be  tow  all 
methods  of  expressing  his  dislike,  either  out  of  enmity 
to  herself,  or  envy  of  the  superior  greatnon  of  her  bro- 
ther. Not  content  with  this,  he  entered  into  an  alii' 
ance  with  a  great  number  of  die  neiglibonringstates,  in 
order  to  reduce  tbe  Mexican  greatness.  His  wife, 
however,  bc-Ing  informed  of  this  scheme,  comrounicated 
the  particulars  to  her  brother  *,  and  soon  after,  being 
impatient  of  tbe  ill  usage  she  received,  came  to  Mexico 
with  her  four  sons  to  claim  tbe  protection  of  her  brother. 
Utis  uncommon  accident  exasperated  the  Mexicans  and 
TIatelolcos  against  each  other  to  snch  a  degree,  that 
wherever  they  met,  tbey  fought,  abused,  and  murder- 
Tlateldcos  ^  other.  '  The  krag  of  Tlatelolco  prepared  for 
redoecd,  war  with  many  horrid  ceremonies,  of  wbich  the  driok- 
mnd  tlw  ing  of  human  blood  was  one.  A  day  was  appointed 
king  killed- for  attacking  Mexico.  Xiloman,  lord  of  Ctdcuacan, 
was  to  begin  the  attack,  afterwards  to  pretend  fliriit, 
in  order  to  induce  the  Mexicans  to  follow  him }  i^Ker 
which  the  TIatelolcos  were  to  fall  upon  their  rear. 
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For  some  reasoB,  hswevei,  wilk  wbidi  we  are  sot 
qoainted,  the  llatelolcos  b^an  tbe  attack  withoot 
waiting  for  Xikmian  \  the  consequence  of  which  was, 
that  he  retired  in  disgust,  leaving  tbem  to  finish  tbeir 
battle  the  best  way  they  could.  The  engagement  hut- 
ed  till  night,  when  the  llatelolcos  were  obliged  to 
retire.  Axayacatl,  during  tbe  night,  disposed  of  his 
troops  in  all  the  roads  which  led  to  Tlatelolco,  ap- 
pointing tbem  to  meet  in  tbe  market-place.  Tbe  TIa- 
telolcos, finding  themselves  attacked  on  all  sides,  retir- 
ed gradually  before  tbe  Mexicans,  tlntil  at  last  they 
were  forced  into  the  marfcet-plaoe,  where  they  fiwnd 
themselves  worse  than  ever  onaccoaotofitsiiarrowaess, 
which  did  not  allow  tbem  room  toa^  The  king  stood 
on  the  top  of  the  great  temple,  eneoorajring  his  men  to 
exeit  dmnsdves  i^nst  the  enemy.  His  words,  how- 
ever, bad  now  lost  their  osnal  influawe.  He  not  only 
was  not  obeyed,  but  was  r^roacbed  witb  cowardice 
because  be  did  not  come  down  and  fig^t  among  the  rest. 
At  last  the  Mexicans  arrived  at  tba  temple,  and  as- 
cended to  the  balcony  where  the'  king  was.  He  made 
a  desperate  defence  for  a  little;  but  by  a  violent  pnsh 
in  tlw  breast  was  thrown  backwards  upon  the  stMS 
of  tbe  temple,  and  stnimed  or  peifaapa  killed  by  the 
fidl. 

The  TIatelolcos  being  thus  redaced,  AzayacaU  next 
set  ont  on  an  expedition  against  tbe  Bklatlazincas,  a 
tribe  in  the  vale  of  Toluca,  who  still  refined  to  sab- 
nit  to  the  Mexican  yoke.  Having  proved  SDCcessfiil 
in  this  expedition,  he  undiTtotdc  to  sabdoe  abo  the 
nottliem  part  of  the  valley,  now  called  VaBe  d*  Le- 
thhucaitf  particularly  Xiquipilat,  a  coasiden^Je  city 
and  state  of  tbe  Otomies,  whose  chief  was  much  re- 
nowned for  stren^  and  bravery.  Axayacatl,  who 
likewue  valued  himself  on  these  qualites,  encounter- 
ed him  ia  single  combat.  In  this,  however,  be  was^TKstl 
overmatched,  and  received  a  riolent  wound  in  the"?*^^ 
tbidi  j  after  which  he  would  have  been  taken  ^isoner,greatdaft. 
bad  not  some  young  Mexicans  -made  a  desperate  effort  ijer. 
for  his  rescue.  Notwithstanding  this  disaster,  Axaya- 
catl^ am^  gained  a  complete  Tictory,  canying  (tf 
ii,c6o  pruMiers  amot^  whom  was  the  chief  ■of  the 
OtiHuies  himself,  and  two  of  his  (Ulcers  who  had  at- 
tacked the  king.  These  chiefs  wm  put  to  death  at 
an  entertainment' of  the  allied  kings,  Uie  si^^t  of  their 
agonies  not  intemptiog  in  the  least  the  mirth  of  the 
feast  J  so  much  weve  tby  &miliarized  to  the  shedding 
of  human  blood. 

He  was  snocecded  by  hu  elder  lirodier  Hzoc  !■  mceecd. 
He  intended  to  have  hnQt  a  larger  temple  thanany**^^^ 
that  bad  yet  been  seen^tn  Mexico,  though  that  orin-*"*'* 
nally  built  bad  been  greatly  enlarged  hi  some  of  bts 
predecessors.    For  this  purpose  be  collected  a  great 
quantity  of  materials ;  but  before  he  conld  bring  his 

Srojects  to  bear,  be  was  taken  off  by  a  conspiracy  of 
is  subjects.  During  the  reign  of  Ttzoe,  tbe  Acol- 
huacans  made  war  ^on  the  -Uuexotziikcas,  ruined 
tbeir  city,  and  cooquwcd  their  territoiy.  Nezabnal- 
pilli  also,  the  Acolhuacan  monarch,  uiough  be  had 
already  several  wives,  had  not  made  any  of  thedi  .' 
qneei),  having  wished  to  confer  that  faooour  upon  one 
OT  the  roy^  femily  of  BJiaxioo.  Tlxoo  readily  gave 
him, one. of  his  grand-daoglitets,  who  had  a  sister  of 
singtdar  beanty  nuoed  Xaeotvin,  The  friendship  ho» 
twist  these  two .  bdies  was  such,  diat  the  one  could  ' 
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Hiitory.  sot  diieic  ofbeti^  sepanted  from  tUe  otbcr>  for  whicli 
—  -  -  '  reason  the  new  queen  sought  and  obtained  psrmiaBion  to 
take  her  sister  akag  vith  her  to  Tezcuco.  Xecotzin 
had  not  been  long  tbere  before  the  king  fell  in  love 
vidi  ber,  and  married  ber  with  the  title  nf  queen  like- 
vise.  Soon  after  this  second  marriage,  the  first  qncen 
brought  forth  a  son  named  Cacamatzinf  who  succeeded 
him  in  the  throne,  and  was  afterwards  t^en  prisoner 
by  the  Spaniards. 

AhuitxotI,  tlie  brother  of  Tiroc,  succeeded  him  in 
the  kingdom  of  Mexico.    His  first  object  was  to  finish 
■  temple  great  temple  b^n  by  hu  predecessor  ^  and -such 

iiilid^of  number  of  workmen,  that  it  was  completed  in 

hamsn  vk-four  years.  During  the  time  that  it  \ras  buildinfr,  the 
kinp  wi^loyed  himself  in  making  war  with  different 
nations,  Eesenring  all  tlw  prisoners  he  totik  for  victims 
at  the  dedication  of  the  temple.  Tbt  number  of  pri- 
soners sacrificed  at  this  dedication  is  said  by  Torque- 
roads  to  have  been  72,324;  by  other  historians 64,060. 
The  miserable  victims  were  ranged  in  two  files,  each  a 
mile  and  a  half  in  length,  terminating  at  the  temple. 
The  asme  year  another  temjd&was  built  by  a  feuda- 
tory lord,  in  imitation  of  the  great  vot  bnilt  by  the 
king}  at  the  dedication  of  which  a  vast  number  of 
priaonerswere  also  sacrificed,  lliese  temples  were  de- 
dicated in  1486.  In  1487  happened  a  violent  earth- 
^ake;  and  Cbimalpopaoa  king  of  Acolhnacan  died, 
who  was  socoeeded  1^  Totoquihoatzin  IL 

Ahuitzotl  died  in  1502,  of  a  disorder  produced  by 
a  contusion  in  his  head.  At  the  time  of  his  dratb,  the 
Mexican  empire  was  bna^  to  its  utmost  ca^nt.  His 
successarh  Uonteznu.  J^cefotana  or  Monteznm  /tf- 
ffior,  was  a  person  of  great  brwery^  besidea  which  be 
was  likewise  a  iciest,  and  held  in  gnat  estiroatioa  on 
account  of  bis  grarity  and  Ae  dignity  of  bis  deport- 
meot.  His- ele^on  was  unanisaoM  ;  and  the  nobles 
coBgratolated  themselves  on  the  hap^nness  the  conn- 
ti-y  was  to  GUjoy  under' him,  litde  thinking  how  short 
vlra  duratiaa  a£  their  happineas  or  of  their  en^re  was 
to  be. 

The  BsBt.  cave  of  the  new  moaaich,  ss  nsnal,  was 
t«  pracure.victiaiB  for  the  baiiMvoDB  sacrifices  to  be 
made  at  his  conmation.  Th*  people  of  AtHxco,  who 
bad  again  shaken  off.  die  Mexican  yake,  were  the 
sttfiaren  am.  this  occasion,  being  once-  nxrrB  reduced, 
Ihongh  not  withsnt  great  loss  on  the  part  of  the  Mexi- 
e^ni^  Bom&of  whose  bravest  officers  perished  in  the 
w»r.  The  ceremony  of  coronation  was  perfonned 
With,  such  pomp  aa  bad  never  been  seen  bcfoio  in 
Mestoo}  but  no  sooner  was  this  cerenony  «nr  thin 
MimtfaKraa  begu :  to  disooveo  *m  pride  which  nobo^ 
b«d<  uispected.  before^  All  his  predecessors  had  been 
accnstomedi  to  confer  offices-  upon  poFsoas'  of  merits 
aad'.  those:  who  appeared  the  most  aUe  to  dischu-ge 
^Ksa,  wtthont  any  partiality  as  to  birth  ~er  wealth. 
Mtmlexuma,  hawever,  disapjavved  of  the  eoadoet  of 
his  predecesssEs,  undn-  preteacv  that'  the  plebeiaas 
sbouiicL  be  employed  as^^tag  to  their  nnk-;  fw  chat 
in  All  their,  actions.  tb»  baseness -of  tbeir  Inrth  and  the 
moanneeo.of.  Aeir  educatioo;  appeared:  and  in  cene»> 
qweoco  o£:tfaia  maxjm  be  deprived  all  the  comowneis  of 
the,  o£B«es  they-'beld  abovt  the  const,  declnring  them 
ineapoUe  ef>  holduig  any  for  tbe  ffalniVb  All  the 
njal ,  servants  now  were  people  of  rank.  Besides- 
mm  idtt  Und  in  the  pahu»,  6oo  feudatory  lords  and 
4    ■  . 
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nobles  came  to  pay  court  to  liim.  Tlicy  passed  the  jjj 
whole  day  in  the  antichaitiber,  where  none  of  Aeir  ser- 
vante  were  permitted  to  enter;  conversing  in  alow 
voice,  and  waiting  tbe  orders  of  thrir  sovereign.— 
The  servants  of  these  lords  were  so  numerous  that  tbey 
occupifd  three  small  courts  of  the  palace,  and  many 
waited  in  tbe  streets. 

In  every  respect  Montezuma  kept  up,  as  far  as  was  Msg 
possible,  an  extravagant  appearance  of  dignity.  His^"^ 
kitchen  ntensils  were  of  the  finest  earthen  wai*e,  and^!*^ 
bb  tablecloths  and  napkins  of  the  finest  cotton but  ^ 
none  of  these  ever  served  the  empCror  more  than  once, 
being  inimcdlately  made  a  present  of  to  some  noUc- 
man.  The  vessels  in  wbicb  bis  chocolate  and  other 
drinks  from  cocoa  were  prepued,  were  all  of  gold,  or 
some  beautiful  sea-shell,  or  naturally-formed  vessels, 
cmrionsly  varnished.  He  had  also  gold  plate,  but  it 
was  used  only  on  particular  occasions  *in  the  temple. 
The  number  and  variety  of  his  dishes  astonished  the 
Spaniards.  He  took  great  delight  in  the  cleanliness  of 
bis  own  person,  and  of  every  thing  about  him.  He 
bathed  regularij'  every  day,  and  had  hnths  in  all  his 
palaces.  Every  day  he  wore  four  dresses,  never  using 
again  those  which  he  bad  put  off,  hut  rceerring  them 
as  largesses  for  the  nobility,  or  those  who  had  distin- 
goisbed  themselves  in  war.  Tlie  cxpence  of  all  this 
rendered  him  very  disagreeable  to  a  great  number  of 
his  snbjects ;  thongh  others  were  pleased  with  the 
readineHji  be  f  bowcd  to  relieve  the  necessities  of  indivi- 
dnals,  aod  bts  generosity  in  rewarding  bis  generals  and 

'iinisters  who  deserved  it.  Am<m{^  other  actions 
WOrtln  of  imitBtion,  he  appmnted  the  city  of  Colhuacan 
m  sn  hospital  for  all  invalids,  wbo  after  having  faithful- 
ly served  the  crown  either  in  the  civil  or  military  line, 
ivquircd  a  provision  on  accoont  of  their  age  and  in- 
firmities. In  this  place  they  were  niaintaiDcd  and  at- 
tended at  the  expencc  of  the  king. 

"  The  reign  of  Montezuma,  even  before  the  arrival 
of  the  Spaniards,  was  far  from  being  so  trlorious  with 
regard  to  his  snrccsscs  in  war  as  those  of  his  prcdeccs- j^.^  ■ 
sort  had  been.    He  redaced  indeed  one  rebellious  pro-^^^jf, 
vince,  and  conquered  another  which  bad  never  before  uitlt' 
been  snhjugated }  hut  in  his  war  with  Tlascala  lie  wascls. 
by  no  means  soceessfol.    Tb'ia  was  but  a  small  repu- 
blic at  no  great  distance  from  the  ca^tal,  bat  the  in- 
habitants were  renrnricaUe  for  their  bravery  and  inde- 
pendent spirit.     The  neighboaring  states,  boivever». 
who  had  been  reduced  by  the  Mexicans,  envious  of 
their  liberty  and  prosperity,  exasperated  tlie  Mexicans 
against  them,  by  representing  that  tbe  Tlascalans  were 
d^irous  of  making  themselves  masters  of  the  maritime 
provinces  on  tbe  Mexican  gulf,  and  that  by  tfaeir  com- 
merce with  these  provinces  they  were  increasing  their 
wealth  and  power,  and  gaining  the  hearts  of  tbe  peo- 
ple with  whom  they  were  to  traffic.    In  consequence 
of  this  representation,  strong  garrisons  were  placed  on 
tbe  frontiers  of  TIascala,  to  obstruct  the  commerce  of 
the  inhabitants,  and  thos  to  deprive  them  of  the  means 
of  obeaining  some  of  the  oecessaries  of  liib.   The  Tla- 
scalans  com^ained ;  but  received  no  other  answer  than, 
that  the  king  of  Ifexico  was  lord  of  att  the  world,  and. 
that  the  Thuwiibuu  most  submit  and  pay  tr&tite  to  him. 
Tba  Tlascalans  retomed  a  spirited  ansirer  to  tbid  in- 
solent speecb,  and  began  to  fortify  tbeir  fironties^ 
They  ha^  ajrnd;  eaelooed  att  the  laodf  of  the  repv- 
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iliuiry.  1>liC  with  intrtndiinc-ut.'i  ^  and  to  these  thej  now  mdil- 
— cd  a  wall  of  tilx  iiiiles  in  length  on  the  wttit  side,  where 
an  invasion  was  nioit  to  l>c  apprehended  j  an(l  so  well 
did  they  defend  them'wlves,  that  thou^  the^  were  fre- 
ijucntly  attacked  by  the  netghbourmg  states  in  alliance 
with  Mexico,  or  subject  to  it,  not  one  of  them  was  abhs 
to  wre^t  a  foot  of  ground  from  them.  Thus  a  continual 
series  of  wars  and  cngagem(!nU!  took  place  between  the 
states  of  !^Iexico  and  this  republic,  wnicli  continued  till 
57  the  arrival  of  the  Spaniards. 
Appnhen.  During  the  remainder  of  Monteziima*s  reign  the 
empire  was  disturbed  by  various  i-ebeIlion»4,  of  which 
the  accounts  are  not  sufficiently  interesting  to  merit 
a  particular  detail^  but  in  the  year  1508,  Monte- 
zuma be^an  to  entertain  apprehcnsjous  of  that  fatal 
event  which  at  length  overtook  him.  An  expedition 
having  been  undertaken  against  a  very  distant  region 
named  Amatta,  the  army  in  marclung  over  a  lofty 
mountain  were  attacked  by  a  furious  north  wind,  ac- 
companied with  snow}  which  made  great  havock  in  tbo 
army,  many  of  them  perishing  with  cold,  and  others 
bcin^  killed  by  the  trees  routed  np  by  the  wind.  Tlie 
remaws  of  the  army  continued  their  march  to  Anut- 
fa,  where  they  were  almost  all  killed  in  battle.  By  tlus 
aiid  other  calamities,  together  {ritb  the  appeArance  of 
a  comet,  the  Mexicans  were  thrown  into  the  utmost 
consternation.  Montezuma  was  so  terrified  by  these 
omens,  that  having  in  vain  consulted  his  astrologers, 
he  applied  to  the  king  of  Acolhuacan,  who  was  re- 
ported to  be  very  skilful  In  divination.  NczahualpilU 
having  conferred  with  him  upon  the  subject,  told 
Montezuma  that  the  compt  presaged  some  calamity 
ithich  was  about  to  bcfal  their  kingdoms  by  the  arrival 
of  a  new  people  :  but  this  being  unsatisfactory  to  the 
emperor,  tbe  king  of  Acolhuacan  challenged  him  to  ^ 
n  game  at  foot-ball,  staking  the  truth  of  his  prediction 
on  the  isiue  of  the  game,  nlonteznnm  lost  the  game, 
hut  did  not  yet  acquiesce  in  the  truth  of  IiIa  prediction* 
}[c  therefore  applied  to  a  celebrated  astrologer,  whtmi 
it  seems  he  had  not  yet  consulted  j  but  be  confirmed 
the  interpretation  of  NczahualpilU  :  fur  which  the  em- 
peror caused  his  hoosu  to  he  pulled  down,  aiid  himself 
buried  in  the  ruins. 
Con^ueitof  Mexico  Itself  was  first  discovered,  thoogli  iraper- 
Afexico  im.fcctly,  by  a  Spam'ard  named  Nunez  dc  Balboa  ;  but  in 
dcrtakcn  i  jig  the  couijuest  of  it  was  undertaken  by  a  celebrntrd 
adventurer  named  FerdinaiKh  Cortes.  On  tlic  ictli 
of  February  15^9^  he  set  sail  from  the  Havannah  In 
Cuba  ;  and  soon  landed .  on  the  isla3id  of  Cuzumel,  on 
the  coast  of  Yucatan,  distcovered  the  preceding  year. 
Here  he  joined  one  of  his  officers  named  Pvdro  d^Al* 
wredOf  who  had  ariived  some  days  before,  and  collected 
some  booty  and*  taken  a  few  prisoners.  But  the  gene- 
ral severely  censured  his  conduct  ^  and  the  prisoners 
were  dismissed,  after  they  had  been  informed  by  an 
Indian  interpreter  named  Mclckwr^  that  such  iujuries 
were  entirety  disagreeable  to  the  intentions  and  wlsliea 
of  Cortes.  Here  he  mustered  his  army,  and  found 
that  it  amounted  to  ^08  soldiers,  16  horsemen,  and 
109  mechanics,  pilots,  and  mariners.  Having  encou- 
raged his  men  by  a  proper  speech,  and  released,  by 
means  of  some  Indian  ambassadors,  a  Spaniard  named 
.hrom  de  Aguiiar^  who  had  been  detained  a  priwHwr 
for  eight  years,  he  proceeded  to  the  river  Tabasco, 
where  he  hop«4  to  be  received  in  a  friendly  manner, 
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BS  one  Grijalva  bad  beta  a  abort  tiuic  before }  but, 
&om  some  unknown  cause,  he  was  violently  attacked 
by  them :  however,  the  superiority  of  the  Spaniih 
arms  soon  decided  tbe  victoiy,  and  the  inhabitants 
were  obliged  to  own  the  king  of  Castile  as  tlwir.  so*, 
vercign. 

The  Spaniard*  then  continned  their  course  wostr 
ward,  to  the  harbour  of  St  Juan  dc  Ullua  ^  where  they 
were  met  by  two  Mexican  canoes,  which  carried  two . 
ambassad(n«  from  tbe  emperor  of  tiiat  country,  and' 
showed  the  greatest  signs  of  peace  and  amity.  Their, 
language  was  unknown  to  Aguilar ;  bat  one  of  the 
female  prl^ioners  above  mentioned  understood  it,  U)d 
translated  it  into  the  Yucatan  tongue ;  after  which 
Aguilar  intrrpi-etcd  the  meaning  in  Spanish.  This 
slave  was,  afterwards  named  Donna  Marina^  and  proved 
very  useful  in  their  conferences  with  the  natives. 

At  this  time  the  Me^iiean  empire,  according  to  Dr  State  of  tbe 
Robertson,  was  arrived  at  a  pitch  of  grandeur  toT^P''?^ 
which  no  society  had  ever  attained  in  so  sliort  a'pe- 
rlod.    Though  it  had  subsisted  only  for  130  yean,, 
its  dominion  extended  from  the  north  to  the  tooth 
sea,  over  territOriea   retching  about  503  leagues  jrom 
east  to  west,  and  more  than  200  frna  north  to  sobth  ; . 
comprehending  provinces  not  inferior  in  fertility,  po- 

?uration,  and  opulence,  to  any  in  the  torrid  zone.— 
'bough  by  nature  Montezuma  possessed  a  good  deal 
of  courage  and  resolution  J  yet  from  the  first- moment 
that  tbe  Spaniards  appeared  on  his  coast,  he  discover^ 
ed  symptoms  of  timidity  acd  embarrassmeot^  and  all 
his  subjectc  were  embarrassed  as  well  as  hlnwelf.  Tlw 
general  disntay  which  took  place  on  this  occasion  was . 
partly  owing  to  the  strange  funre  the  Spaniards  made, 
and  the  prMloious  power  of  their  arais;  but  ]Mrdy 
alM>  to  tbe  foUowing  circomstance;  An  o^mon  pro* 
vailed  almost  uoivcrsally  among  tbe  AmrncaiM,  thai 
some  dreadful  calamity  impeadM  over  tbeir  heads,  froai- 
a  race  of  fcnmidahle  invaders  who  sbotdd  com«-£hmi 
regions  towards  the  rislag  sun,  to  overrun  and  desbUbe 
their  country. 

Jty  means  of  his  two  Interpreters,  Donna  Marina 
and  Aguilar,  Cortes  learned  that  the  chteft  of  the  - 
Mexican  embassy  were  deputies  frmn  Pilpatoe  and> 
Teulile  -y  tbe  one  governor  of  a  province  under  the 
emperor,  and  the  other  tbe  cooimander  of  all  bis  ^ces 
in  that  ^vlnce  :  Uie  porport  of  their  embassy  waa  to- 
inquire  what  his  intcutioos  were  in  visiting  their  coaits, . 
and  to  oflfer  him  what  assistance  he  might  need  in  order 
to  continue  his  ^vw^.    Cwtes,  in  his  tom,  also  pro- 
fessed the  greatest  fficndship }  rod  iafaiaed  tbe  wnhns- 
sadors,  that  he  came  to  propose  nuttsn  of  the  utmost 
consequence  to  the  welfive  of  the  prince  and  his  king> 
dom  -y  which  he  would  more  fully  unftild  in  person  to  the  (o 
jvovernor  and  the  general.  Next  morning,  wirbant  wait-  Cortes 
ing  for  any  answer,  he  landed  his  trw^,  his  horses,  and^^jl^  ' 
his  artillery  i  began  toereet  huts  for  his  men,  and  tb^fj^ 
fortify  his  camp. 

The  next  day  Uie  and>assadors  had  a  formal  audi- 
ence y  at  which  Cortes  acquainted  them,  that  he  came 
from  Dm  Carlos  of  Austria,  king  of  Castile,  tbe 
greatest  monarch  of  the  east,  and  was  intrusted  wiA 
propositions  of  audi  moment  that  he  would  impart 
them  to  jwnc  hot  the  emperor  himself,  and  there ftffu 
rsiifinired  to  be  condocted  immediately  to  the  capi- 
tal.  This  dcn)nnd~  produced  the  gxe^st  wicaainessj , 
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WMKf.  vaA  tbe  unlMssadors  did  all  in  their  power  to  dis- 
-'sokde  Cca^  from  his  design,  endeaTouring  to  con- 
ciliftte  hit  good  will  bjr  the  jwesents  sent  him  hy 
Monte xumk.   These  tbey  introduced  with  grett  pa> 
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Toartodb-nde,  and  coD^sted  of  .fin*  eotton  cloth,  of  plnmes  of 

■tude  bun  Tuiout  colonn,  ud  of  onuuDentB  of  «id  silrer 
'^^""^"^  to  A  considerable  value,  the  workmanship  of  which  ap- 
ul,  biit^''lf'''^^  to  be  as  carimu  as  the  materials  were  rich. 

-But  these  presents  served  only  to  excite  the  avidity  of 
the  Spaniards,  and  to  increase  their  desire  for  be- 
coming masters  of  a  country  which  abounded  with  so 
many  precions  commodities.  Cortes  indeed  coold 
scarcely  restrain  hiixbelf  so  -far  as  to  hear  the  argu* 
ments  made  use  of  by  the  ambassadors  to  dissuade 
him  from  going  to  the  capital'^  and,  in  a  haughty, 
detcnnined  tone,  insisted  on  his  fwmer  demand  of 
belnf  admitted  to  a  personal  interview  with  their  so- 
vereign. 

Do'iqg  this  convenation,  some  painters  In  the  re- 
tinue of  the  Mexican  chiefh  had  been  diligently  em- 
ployed in  delineating,  upon  white  cotton  clous,  figures 
of  the  ships,  horses,  artillery,  soldiers,  ud  whatever  else 
attracted  their  eyes  as  singnlar. 

Whilc'eocerting  their  utmost  efforts  in  representing 
all  these  wondarral  things,  messengers  were  immediate- 
hr  despatched  to  Montezuma  with  the  pictures,  and  a 
rail  accvuat  of  every  thing  that  had  passed  since  the 
arrival'of  the  Spaniards,  together  with  some  European 
cariosities  to  Montezuma which  Cortes  believed 
would  be  acceptable  on  accoant  of  their  novelty.  The 
Mexican  monarchs  had  couriers  posted  at  proper  sta- 
tions along  the  principal  roads  }  and  u  these  were 
trained  to  agility  by  a  regular  education,  they  conveir- 
ed  -intellwenca  wttn  snrprising  rapidity.  Though  the 
city  IB  which  AlmtezDma  resided  was  above  x8o  milra 
Innu  St  Jnan  de  Ulloa,  Cortcs*8  presents  were  carried 
thtthert  and  an  answer  returned  to  his  demands,  in  a 
few  days.  As  the  answer  was  anfiivonrable,  Montezu- 
ma had  endeavoured  to  mollify  the  Spanish  general  by 
the  richness  of  his  presents.  These  consisted  of  the 
manufactures  of  the  country ',  cotton  stoK  so  fine,  and 
of  such  delicate  texture,  as  to  resemble  silk }  pictures  of 
animals,  trees,  snd  other  natural  objects,  formed  with 
feathers  of  different  colour*,  disposed  and  mingled 
with  such  skill  and  elegance  as  to  rival  the  Wn-ks  of 
the  pencil  in  tmA  and'  heanty  of  imitation.  Bnt 
«diat  chiefly  attracted  their  attention,  were  two  large 
^atea  of  a  ciicular  form  j  -one  of  massive  gold  repre- 
saatHig  the  son,  the  other  of  stiver  representing  the 
moon.  Tliese  were  accompanied  with  bracelets,  col- 
lars, rings,  and  other  trinkets  of  gold  ;  and  that  no- 
thing might  be  wanting  which  could  give  the  Spaniards 
a  complete  idea  of  what  the  country  afforded,  some 
boxes  filled  with  pearls,  precions  stones,  and  grains  of 
'gold  nnwrou^t,  as  they  had  been  fotmd  in  the  mines 
or  rivers,  were  sent  along  with  the  rest.  Cortes  re- 
xeived  all  with  an  appearance  of  the  most  profound 
-respect  for  Montezuma  }  but  when  the  Mexicans, 
preraming  upon  this,  informed  him,  that  their  master, 
tbongb  he  de8ired.him  to  accept  of  what  he  had  sent 
as  a  ttdcen  of  his  regard  fw  the  prince  whom  be  re* 
-  ^-4  ...  presented,  would  not  jrive  his  couent  that  fw«ign 
innsu  OB  should  app*oach  nearer  to  hii  capital,  or  even 

his  de-      allow  them  to  continue  longer  in  his  dominions,  Cartes 
dcdyzed  in  a  manner  more  resolute  and  peremptory 
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than  formerly,  that  he  most  insist  on  his  firbt  demand}  B 
as  he  could  not,  without  dishonour,  return  to  his  own  ^ 
sovereign  nntil  he  was  admitted  into  the  presence  of 
the  prince  whom  he  was  appointed  to  visit  in  his  name. 

Tie  pttsillanlmity  of  the  Indian  monarch  afforded 
time  to  the  Spaniards  to  take  measures  which  would 
have  been  out  of  their  power  bad  tbey  been  vigorously 
attacked  on  their  first  refusal  to  obey  bis  orders. 
Cortes  used  every  method  of  secaring  the  aOections  of 
the  soldiers  which  indeed  was  very  necessary,  as 
many  of  them  began  to  exclaim  agsinfrt  tlie  ratthnes^ 
of  his  attempt  in  leading  them  against  tlie  whole  force 
of  the  Mexican  empire.  In  a  short  time  Teutilc  ar- 
rived with  another  present  from  Montezuma,  and  J*" 
together  with  it  delivered  the  ultimate  orders  of  that^ 
monarch  to  dcjtart  instantly  out  of  his  dominions  j  and,^ 
when  Cortes,  instead  of  complying  with  his  demands,  tak 
renewed  his  request  of  audience,  the  Mexican  imme-doa 
diately  left  the  camp  with  strong  marks  of  sarfnise  and 
resentment.  Next  momlag,  none  of  the  natives  ap- 
peared 'f  all  friendly  correspondence  seemed  to  be  at  an 
end,  and  hostilities  were  expected  to  commence  every 
moment.  A  sudden  consternation  ensued  among  the 
Spaniards,  and  a  party  was  formed  against  faim  by  the 
adherents  of  Vclasques }  who  took  advaotage  of  the  oo* 
casion,  and  deputed  one  of  their  number,  a  principal  of- 
ficer, to  remonstrate,  as  if  in  name  of  the  whole  army, 
against  his  rashness,  and  to  ur^  the  necessity  of  bis 
retoming  to  Cuba.  Cortes  received  the  messiige  with- 
ont  any  appearance  of  emotion  j  and  as  he  well  knew 
the  temper  and  wishes  of  his  soldiery,  with  mueli  com- 
placency be  pretended  to  comply  mth  the  request  now 
miade  turn,  and  issued  orders  that  the  army  dioold  be 
in  readiness  next  day  to  embark  for  Cuba.  Upon 
hearing  this,  the  troops,  as  C<n1es  had  expected,  were 
qnite  outrageous :  they  positively  refused  to  cmnply 
with  these  orders,  and  threatened  immediately  to  choose 
another  general  if  Cortes  continued  to  insist  on  their 
departure. 

Our  adventur(;r  was  highly  pleased  with  the  dispo- 
sition which  now  appeared  among  bis  troops  :  never- 
theless, dissembling  his  sentiments,  he  declared,  that 
his  orders  for  embarking  had  proceeded  firom  a  per- 
suasion that  it  was  agreeable  to  his  fellow-soldiers,  to 
whose  opinion  he  bad  sacrificed  hij  own  }  but  now  he , 
acknowledged  his  error,  and  was  ready  to  resnme  his 
original  pUn  of  operation.    This  speech  was  ht^ly 
applauded ;  and  Cortes,  withont  allowing  his  men 
time  to  cool,  set  about  carrying  his  designs  into  exe-  ^ 
cution.    In  order  to  give  a  beginning  to .  a  colony,  he.TiBi 
assembled  the  principal  persons  in  his  army,  and  byftaa 
their  suffrages  elected  a  council  and  magistrates,  la 
whom  the  government  was  to  be  vested.    The  persons 
chosen  were  most  firmly  attached  to  Cortes  }  and  the 
new  settlement  had  the  name  of  VH/a  Rica  de  la  Vera 
Cra»  J  that  is,  the  rich  town  of  the  true  cross. 

Before  this  court  of  his  own  making,  Cortes  didlV 
not  hesitate  at  resigning  all  his  aothority,  and  was "™ 
immediately  re-elected  cfaief-jnstice  of  the  colony,^!^^ 
and  captain-general  of  his  army,  with  an  ample  com-^;i 
mission,  in  rae  king's  name,  to  continue  In  force  tilltcb 
the  royal  pleasure  should  he  farther  known.  The 
wtdien  eageriy  rrtified  their  choice  by  loud  aoclama- 
tioni  i  and  dortes,  now  considerinB  himself  as  no 
longer  nocorataUe  to  any  subject,  to  assume  m 
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t^gtorji   nnidi  ^ater  degree  of  £gDity,  and  to  exercise  more 
I '»      extensive  ponen  than  be  had  done  before. 

Cortes  having  thas  strengthened  himself  as  well  aa 
he  coald,  resolved  to  advance  into  the  country  j  and 
to  this  he  was  encouraged  by  the  behaviour  of  the 
cacique  or  petty  prince  of  Zempoalla,  a  fxinsidcrable 
town  at  no  great  distance.  Here  he  was  received  in 
the  most  friendly  manner  tmaginablei'  and  had  a  re- 
spect paid  towai-ds  him  almost  cqtiivaleot  to  adora- 
tion. The  cacique  informed  him  of  many  particu- 
lars relating  to  the  character  of  Montezuma.— He 
nugiTCBtold  him  that  be  was  a  tyraut,  haughty,  cruel,  and 
rtheca-  mspicioos}  who  treated  bis  own  subjects  with  arro- 
^uwe,  ru^aed  the  conqaered  provinces  hy  his  extor- 
tions, and  often  tore  their  sons  and  daughters  from 
them  by  violence  }  the  former  to  he  offered  as  victims 
t«  his  godsf  the  latter  to  he  reserved  as  concubines 
far  himself  and  favonritcs.  Cortes,  in  reply,  artfully 
insinuated,  that  one  great  object  of  the  Spaniards  in 
visiting  a  country  so  remote  from  their  own  was,  to 
redress  grievances,  and  to  relieve  the  oppressed  ^  and 
having  encouraged  him  to  hope  for  this  Intcrpobitlon  in 
due  time,  continued  bis  march  to  Quiabislan,  the  terri- 
tory of  another  cacique,  and  where,  hy  the  friendly  aid 
of  the  Indians,  a  Spanish  colony  was  soon  formed. 
'  I>nring  the  residence  of  Cortes  in  these  parts,  lie  so 
fa  wrought  on  the  minds  of  the  caciques  of  Zem- 
poatla  and  Qaiahislan,  that  they  ventured  to  Insult 
the  Mexicao  power,  at  the  very  name  of  which  they 
liad  been  fbnnerW  accustomed '  to  tremble.  Some  of 
Montezama's  of&eis  having  appeared  to  levy  Uie 
mnal  tribnte,  and  to  demand  a  certain  number  of  hu- 
man victims,  as  an  expiation  of  their  guilt  in  pre- 
suming to  bold  intercourse  with  those  strangers  whom 
the  emperor  had  commanded  to  leave  his  dominions  ; 
instead  of  obeying  his  orders,  Ihcy  made  them  pri- 
mers, treated  them  with  great  indignity,  and,  as  their 
snpentition  was  no  less  barbarous  than  Montezuma's,, 
they  threatened  to  sacrifice  them  to  their  gods. 

Though  Cortes  had  now  taken  such  measures  as  in 
a  manner  ensured  his  success ;  yet  as  he  had  thrown 
itf  all  dependence  on  the  governor  of  Cuba,  who  was 
his  lawful  superior,  and  apprehended  his  interest  at. 
court,  lie  thon^t  proper,  before  he  set  out  on  his  in- 
tended expedition,  to  take  the  most  effectoal  measures 
against  the  impending  dangter.  With  this  view,  he 
persoaded  the  magistrates  of  his  colony  to  address  a 
letter  to  the  king,  containing  a  pompous  account  of 
their  own  services,  of  the  country  they  had  discovered, 
&c.  and  of  the  motives  which  had  induced  them  to 
throw  off  their  allegiance  to  the  governor  of  Cuba, 
and  to  settle  a  colony  dependent  on  the  crown  atone, 
in  which  the  supreme  power,  civil  aa  well  as  military, 
bad  been  Vested  in  Cortes }  humbly  n-qaestlng  their 
sovereign  to  ratify  what  had  been  done  by  his  loyal 
authority. 

Some  soldiers  and  sailon,  secretly  disaffected  to 
Cortes,  fbnned  a  deugn  of  seizing  one  of  ' the  brigan- 
tines,  and  making  tfaehr  escape  to  Cuba,,  in  order  to 
give  snch  intell^ence  to  the  governor  as  might  en- 
able him  to  intercept  the  vessel  which  was  to  carry 
the  treasure  and  despatches  to  Spain.  This  conspiracy 
was  conducted  with  profound  secrecy -,  but  at  the  mo- 
ment when  every  thing  was  ready  for  execution,  the. 
secret  ins  discoveml  hy-«w  of  the  usodatesi  Tito  lAi 
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tent  spirit  of  disaSectiim  which  Cortes  mu  bow  too  welt  Vutatj. 
convinced  had  not  been  extinguished  amonst  his  troops, '  "  .  ■  ^ 
gave  him  very  great  uneasiness.    The  only  method  ^^^^^ 
which  be  could  Uiink  of  to  prevent  such  conspiracies  j,,^  ^, 
for  the  future  was  to  destroy  his  fleet,  and  thus  deprive  leet. 
his  soldiers  of  every  resource  except  that  of  conquest, : 
and  with  this  proposal  he  persuaded  his  men  to  comply. 
With  universal  consent  therefore  the  ships  were  drawn 
ashore,  and,  after  being  stripped  of  their  sails,  rigging, 
iron  work,  and  whatever  else  mi^t  be  of  use,  they  were 
broke  In  pieces. 

Cortes  having  thus  rendered  it  necessary  for  his 
troops  to  follow  wherever  he  chose  to  lead,  began  his 
march  to  Zempoalhi  with  500  infontry,  1 5  horse,  and 
six  field  pieces.    The  rest  of  his  troops  bein^  less  fit 
for  active  service,  he  kfk  them  as  a  garrison  u  VilU 
Bica,  under  the  command  of  Escalante,  an  officer  of 
merit,  and  warmly  attached  to  bis  interest.    The  ca- 
cique of  Zempotdla  supplied'  him  with  provisions }  and 
with  200  of  those  Indians  called  Tamancs,  whose  of- 
fice, in  a  country  where  tame  animals  were  unknownf 
v^as  to  carrjr  burdens,  and  ^rfmrm  all  manner  of  servile 
labour.    He  offered  likewise  a  considerable  body  of 
troops)  but  Cortes  was  satisfied  with  400  ^  taking  care,, 
however,  to  choose  persons  of  such  note,  that  they  might, 
serve  as  hostages  for  the  fidelity  of  their  master. 

Nothing  memorable  happened  till  the  Spaniards- 
arrived  on  the  confines  of  the  repoUic  of  Tlascahu 
The  inhabitants  of  that  province  were  warlike,  fierce* 
and  revengeful,  and  bad  made  conaiderable  progress 
in  agriculture  and  some  other  arts.   They  vera  in- 
placable  enemies  to  Montezuma ;  and  therefore  Cortes 
hoped  that  it  would  be  an  easy  matter  for  him  to  pro-  w 
cure  their  friendship.     With  this  view,  four  Zem-S«>"™- 
poallans  of  high  rank  were  sent  ambassadors  to  Tlas-J?"'^^^ 
cala,  dressed  with  all  the  badges  of  that  office  usual  of  lUKala. 
among  the  Indians.   The  senate  were  divided  in  their. 
Opinions  with  regard  to  the.  proposals  of  Cortes :  but 
at  last  Mag^acatzin,  one  of  the  oldest  senators,  and  a 
person  of  great  authority,  mentioned  the  traditum  of. 
their  ancestors,  and  the  reveUuioos  of  iheir  priests 
that  a  race  of  invincible  men,  of  divine  origin,  who- 
Ittd  power  over  the  elements,  should  come  from  the 
east  to  subdue  their  cmmtry.   He  compared  the  re- 
semblance wluch  the-  strangcn  hore  to  the  persons, 
figured  in  the  traditions  of  Mexico,  their  donunion. 
over  the  elements  of  fire,  air,  and  water }  he  reminded 
the  senate  of  their  prodigies,  omens,   and  sij^als,. 
which  bad  lately  terrified  the  Mexicans,  and  indicated 
some  very  important  event  -,  and  then  declared  bis  ■ 
opinion,  that  It  would  be  rashness  to  oppose  a  force 
apparently  assisted  by  heaven,  and  men  who  had  al- 
ready jH^ved,  to  the  sad  experience  of  those  who  op- 
posed them,  that  they  were  invincible.    This  orator- 
was  opposed  b^  Xicoteocal,  who  endeavMired  to  prove 
that  the  Spamards  were  at  best  but  poweHul  magi- 
cians:  that  they  had  rendered  themselves  obnoxious, 
to  the  gods  by  pulling  down  their  images  and  altars 
(which  indeed  Cortes  had  very  imprudently  done  at 
Zempoalla)  j  and  of  consequence,  that  they  might  easily 
be  overcome^  as  the  gods  would  not  fail  to  resent  such 
an  ontrage.    He  therefore  voted  for  war,  and  advised 
tbe  crushing  of  these  invaders  at  one  blow. 

The  advice  of  Xicotencal  prevailed \  nj^ 
qnence  of  it,  the  MDbassadozi  vex«  ~ 
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History,  (filing  Corte']  the  ulami,  Le  drew  nearer  tbc  city  of 
'  ■  V  Tlascafa.  Tbcy  suffered  him  with  hia  army  drawn  up 
7'  in  good  order,  to  paas  a  strong  wmll  between  two  moun- 
nlaun!^  tains,  which  might  have  been  very  advantageously  de- 
■olveoa  fended  against  hini.  He  had  not  advanced  far  b<^ond 
war.  this  pass,  however,  before  a  party  of  Tlascalaiu  with 
pkiaws  were  discovered,  which  denoted  that  an  aroiy 
was  in  the  field.  These  he  drove  before  htm  by  a  de- 
tachment of  six  horse,  obliged  them  to  join  another 
party,  and  then  reinforcing  the  advanced  detachment, 
charged  the  enemy  with  such  vigour  that  they  began  to 
retire.  Five  thousand  Tlaacalans  ^hen  rushed  out  of 
their  hiding  places,  just  as  the  iofantiy  came  up. to 
assist  their  slender  body  of  cavalry.  The  enemy  at- 
tacked with  the  utmost  fury ;  but  were  so  much  dis- 
cooccrtcd  by  the  first  discharge  of  the  fire-arnu,  that 
they  retreated  in  confusion,  furnishing  the  Spaniards 
with  an  opportunity  of  pursuing  them  with  great 
slaughter.  Cortes,  however,  supposing  that  this  could 
not  be  their  whole  force,  advanced  with  the  utmost 
caution,  in  order  of  battle,  to  an  eminence,  fromii^nce 
he  had  a  view  of  the  main  body  of  the  TIascafan  army 
oommanded  by  Xicotencal,  consisting  of  do  fewer  than 
40,000  men.  By  these  the  small  army  of  Cortes  was 
entirely  surrounded  ;  which  Xicotencal  no  sooner  per- 
ceived, than  he  contracted  the  circle  with  incredible 
diligence,  while  the  Spaniards  were  almost  overwhelm- 
ed with  showers  of  arrows,  darts,  and  stones.  It  is  Im- 
possible but  in  this  case  many  of  the  Spaniards  must 
bave  perished,  had  it  not  been  for  the  insufficiency  of 
the  Indian  weapons.  This  circumstance  gave  the  Spa- 
tiiards  a  prodigious  advantage  over  them  and  thcre^ 
fore  the  Tlascalans,  notwithstanding  their  valour  and 
sapenority  in  number,  could  accomplish  00  more  In  the 
preseiit  instance,  than  to  kill  ooc  lunse  and  slightly 
wouiid  nine  soldiers. 

The  'Rascalans  being  taught  by  thb,  and  some  snb- 
5efiucnt  encounters,  how  much  they  were  inferior  to 
the  Spaniards,  began  to  conceive  them  to  he  rrally 
what  ftlaglscatzin  had  said }  a  superior  order  of  beings, 
against  mtom  human  power  could  not  prevail.  In  this 
extremity  they  had  recourse  to  their  priests,  requiring 
them  to  reveal  the  causes  of  such  extraordinary  events, 
and  to  declare  what  means  tbcy  should  take  to  repel 
,  such  formidable  invaders.    The  priests,  af^r  many  sa- 

crifices and  incantations,  delivered  their  respone.  That 
these  strangers  were  the  offspring  of  the  sun,  procreat- 
ed by  his  animating  energy  in  the  regions  of  the  east : 
that,  by  day,  while  chcriuicd  with  the  influence  of  his 
puental  beams,  they  were  invincible}  but  by  night, 
when  his  reviving  heat  was  withdrawn,  their  vigour 
declined  aujd  iadcd  like  herbs  In  the  field,  and  they 
dwindled  down  into  mortal  men.  In  con.se<|uence  of 
this,  the  Tlascalans  acted  in  contradiction  to  one  of 
their  most  established  maxims  in  war,  and  ventured  to 
attack  the  enemy  in  tbc  ni^t  time,  hoping  to  destroy 
them  when  enfeebled  and  surprised.  But  the  Spanish 
^2  centinels  having  observed  some  extraordinary  move- 
Batare  de-ments  among  the  Tlascalans,  gave  the  alarm.  Imme- 
fcftted  and  diately  the  troops  were  under  arms,  and  sallying  out, 
defeated  tlicir  antagonists  with  great  slan^tcr,  with- 
out allowing  them  to  approach  the  camp.  By  this  dis- 
aster the  ifasciilans  were  heartily  disposed  to  peace  ; 
but  they  were  at  a  loss  to  form  an  adequate  idea  of 
the  enemies  they  had  to  deal  with.   Hey  coidd  not 


ascertain  the  nature  of  these  sn^ri&ing  heines,  or  whe-  Hjctocj-. 
ther  they  were  really  of  a  benevolent  or  malignant  dis- '  ^  ^  1 
position.  There  were  circumstancea  in  their- behaviour 
which  seemed  to  favour  each  opinion.  On  the  oDe 
hand,  as  the  Spaniards  constantly  dismissed  the  pci* 
Eoners  whom  they  took,  not  only  without  injury,  but 
often  with  presents  of  European  toys,  And  renewed 
their  oficrs  of  peace  after  every  victory  j  this  lenity 
amazed  people  accustomed  to  the  exterminating  system 
of  war  known  in  J^meHca,  and  who  sacrificed  and  de- 
voured without  mercy  all  the  captives  taken  in  battle  j 
and  disposed  them  to  entertain  sentiments  favourable 
to  their  humanity.  But,  on  Uie  other  hand,  as  Cortes 
had  seized  50  of  their  countrymen  who  broui^t  pro* 
visions  to  their  camp,  and  cut  off  their  hca^ ;  this 
bloody  spectacle,  added  to  the  terror  occasioned  hf 
tbc  lire-arms  and  horses,  filled  them  with  dreadful  ideas 
of  their  ferocity.  Accordingly  they  addressed  them 
in  the  following  manner :  "  If  (said  they}  you  are 
divinities  of  a  cruel  and  savace  nature,  we  pgreaent  to 
you  five  slaves,  that  you  may  drink  their  blood  and  eat 
their  flesh,  tf  you  arc  mild  deities,  accept  an  oflcr- 
ing  of  incense  and  ^-arlcgated  plumes.  If  yon  arc  ^, 
men,  here  is  meat,  bread  and  fruit,  to  nourish  yoo."WUAii 
After  this  address,  the  peace  was  soon  concludeid,  toS***^ 
the  great  satisfaction  of  hotli  parties.  The  Tlascalans 
yielded  themselves  as  vassals  to  tbc  crown  of  Castiie, 
and  engaged  to  assist  Cortes  in  all  his  operations ;  while 
he  took  the  republic  under  his  protection,  and  pnniised 
to  defend  their  persons  and  posscssioos  from  injury  and 
violence. 

Cortes  left  no  method  untried  to  gain  the  favour  and 
confidence  of  the  Tlascalans}  which,  however,  he  had 
almost  entirely  lost,  by  his  uatlmcly  zeal  in  destroying 
their  idols  as  he  had  done  those  of  2«miKMlla.    But  he 
was  deterred  from  this  nuh  action  hy  liis  chaplain 
Father  Bartholomew  de  Olmedo and  left  the  Tlasca^ 
lans  in  tho  undisturbed  exercise  of  their  supeistition, 
requiring  only  that  they  should  desist  from  their  ^^^'^^^^^^^g^ 
practice  of  offering  human  victims.    As  soon  as  his^jj^y, 
troops  were  fit  for  service,  he  resolved  to  continue  hisaurck  ft 
march  towards  j^Iexico,  notwithstanding  the  remon-Mtnm 
Etrauccs  of  the  Tlascalans,  who  looked  upon  his  destmc- 
tiou  as  tmavoidable  if  lie  put  himself  into  the  pQwer  of 
such  a  faithless  prince  as  nlontezjima.    Bat  the  empe- 
ror, probably  intimidated  with  the  fiune  of  his  exploits, 
had  resolved  t-j  admit  his  visit }  and  Informed  Cortes  that 
he  had  given  orden  for  his  friendly  reception,  mt  Cholula, 
tlie  next  place  of  any  consequence  on  the  road  to  Mexico.  75 
Cortes  was  received  with  much  seeming  ^'^'^''^^'y^^S^^ 
but  6000  Tlascnlan  troops  who  accompanied  him  were^^ggg 
obliged  to  remain  without  the  town,  as  the  CholulanSthe  <^olt* 
refused  to  admit  their  ancient  enemies  within  their  pre-lsa^ 
cincLs.  Yet  two  of  tliese,  by  disguising  themselves,  got 
into  the  city,  and  acquainted  Cortes  that  they  observed 
the  women  and  children  belonging  to  the  principal  citi- 
zens retiring  eve.ry  night  in.  a  great  hurr)*,  and  that  six 
children  had  been  sacrificed  in,  the  gxeat  temple^  a  sign 
that  some  warlike  enterprise  was  at  hand.   At  the  same 
time  Donna  Marina,  the  interpreter,  received  infomuF 
tlon  from  an  Indian  woman  of  distinction,  whose  con- 
fidence she  had  gained,  that  the  destruction  of  the  Spa- 
niards  \ns  concerted  ;  that  a  body  of  l^Iexican  troops 
lay  concealed  ne^r  the  town ;  that  some  of  the  streets 
were  barricaded,,  in  others  actp  pits  o^trenchca  were 
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VIUMT.  ^1 slightly  coveivd  ever,  m  trmpa  iMo  whkih  the 
ti  \i  *  hone  imght  fall  4  lliNt  aWnea  and  nunla  weapons  were 
oaKeoted  m  tlie  top*  sf  tibe  teofiles,  with  tfliioli  to 
Of wf wUetoi the  iBfiwtry }  tbattbefttalbonrwumlready 
at  faaiKl,  and  their  rain  uiMT«idaUe.  Cortes,  alarmed 
at  this  news,  secretly  arrecited  three  of  the  chirC  prietAs, 
SeTei«  pu-  *hom  he  extorted  a  oesfessimi  that  confirmed  tlie 
iiiihmeatvfMOtellig^ce  he  had  already  reeeired.  As  not  a  mo- 
the  Cholu-  BMot  was  t«  be  lest,  be  iiutantly  resotved  to  ^ventfais 
enemies,  and  to  inflict  on  then  mHi  drendfid  vengeance 
M  might  stiike  Montezuma  and  his  mibjeota  mth  terror. 
Ob  a  signal  given,  the  troc^  rushed  oat,  and  fell 
npon  the  multitude,  destitute  «f  leaders,  and  so  much 
MtonMied,  that  the  weapons  dropped  from  their  bandsf 
and  they  stood  motionless,  and  incapable  of  defence. 
Why*  the  Spaniards  attacked  them  in  front,  the  "Has- 
oahuu  did  the  smm  in  the  rear ;  Ae  Greets  w«re  filled 
wkh  slMighler )  thetem^es,whichaflbrdedai«lfeatto 
the  piests  and  aome  leading  men,  weic  set  on  fire,  and 
Aej  pniiriwd  in  the  flames.  At  length  the  carnage 
ceased,  after  the  slaughter  of  6000  Cliolutans,  without 
the  less  of  a  single  Bpnuiavd.  Cortes  then  released  the 
magistrates }  and  reproaching  tfaem  bitterly  for  their 
intended  treachery,  declared,  that  as  justice  was  now 
iqipeased,  he  for^ve  the  oSraoe  }  but  required  than 
to  reeal  the  iBhabitaots  who  had  fled,  and  re-establiih 
order  in  the  town. 

From  Cholula,  Coites  advanced  directly  towards 
Mexico }  and  throughout  the  whole  of  his  journey  was 
entertained  with  accounts  of  the  oi^ressioos  and  cruel- 
ty of  MoDtenmm.  This  gave  him  the  greatest  hope 
«  accemplishiDg  his  des^  ;  as  he  now  perceived  ih»t 
the  empire  was  entirely  divided,  and  no  sort  of  unani- 
nily  prevmled  among  them.  No  enemy  appeared  to 
chMk  btt  progress.  Mimtezunta  was  quite  irrestJute; 
and  Owtes  was  almost  at  the  gates  of  the  capital  be- 
r«e  the  empenv  had  determined  whether  to  recei^'e 
him  as  a  friend  or  oppose  him  as  an  enemy.  But  as 
BO  sign  of  open  hostility  a}^>eared,  the  Spaniards,  with- 
out regarding  the  fluctuations  of  Montezuma's  senti- 
ments, continued  tbeir  march  to  Mexico,  with  great 
circumspe«^ion  and  the  strictest  discipline,  thongh  with- 
out seemuigto  sui^t  the  prince  fAmm  they  were  about 
to  visit.  • 
When  they  drew  near  the  city,  about  looo  perMHH 
Catt^^mni  appeared  to  be  of  distinction,  came  fiwdi  to  meet 
llMUesa-  them,  adorned  with  plumes,  and  clad  in  mantles  of  fine 
»a<  cotton.    Each  of  these,  in  his  order,  passed  hf  Cortes, 

and  sainted  him  according  to  the  mode  deemed  most 
respectful  and  submissive  in  their  country.  They  an- 
nounced the  approach  of  Montezoma  himself,  and  soon 
after  his  harbingers  came  in  sight.  Tberc  appeared 
first  200  persons  in  an  uniform  dress,  with  large  plumes 
of  feathers,  alike  in  fashion,  marching  two  and  two, 
in  deep  silence,  barefooted,  with  their  eyes  fixed  on  the 
ground.  These  were  ibllowed  by  a  company  of  higher 
rank,  in  their  most  showy  apparel :  in  uie  midst  of 
whom  was  Montezuma,  in  a  chair  or  litter  richly  or^ 
namented  with  gold  and  fratbera  of  various  colours. 
Four  of  his  principal  favourites  carried  him  on  their 
dumlders,  odien  supported  a  canopy  of  curioua  woik* 
manship  over  hu  head.  Before  faim  marched  three 
<^cer8  with  rods  of  gold  in  their  bands,  which  they 
lifted  up  on  hi^  at  certaid  intervals  >  and  at  that  sig- 
sal  all  the  people  bowed  their  heads,  and  hid  their 
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filoea,  as  tanworthy  to  look  on  so  grt-iit  a  monarch. 
When  he  drew  near,  Certes  dismounting,  advanced 
teiwards  him  with  officious  haste,  and  ui  a  respectM 
posture.  At  the  same  time  Montezuma  alighted  frwn 
his  chair,  and  leaning  on  the  anus  of  two  of  bis  near 
relatioas,  approached  with  a  Aovr  and  stately  pace,  his 
attendants  covering  die  streets  with  cotttm  cloths,  that 
he  might  not  touch  the  ground.  Cortes  accosted  him 
with  profotrad  reverence,  aftu*  the  European  fashion. 
He  returned  the  salutation,  acoording'  to  the  mode  of 
his  country,  by  touohiug  tlie  earth  with  bis  hand,  and 
then  kissing  it.  This  ceremony  appeared  such  amazing 
UHidescenftion  in  a  proud  monarch,  who  scarcely  dtagn- 
ed  to  consider  the  rest  of  mankind  as  of  the  same  species 
with  himseU^  that  all  his  subjects  firmly  believed  thosft 
persons,  bd^w  wh<mi  he  humbled  himself  in  this  dm- 
ner,  to  be  something  more  than  haman.  Accord- 
ingly, as  they  marched  tbrongh  the  crowd,  the  Bpa- 
aiards  frwiuently,  and  with  windi  satisfiwtion,  heard 
themselves  dennainated  tadetf  or  dwmitiet.  Nothing 
material  passed  in  this  first  interview.  Montezuma  con- 
diKAed  Cortes  to  tbe  quarters  which  he  had  prepared 
for  his  reception ;  and  immediately  took  leave  of  him 
with  a  politeness  not  unwordiy  of  a  court  more  refined : 
'*  You  are  now  (says  be),  with  yQur  brothers,  in  your 
own  house  ;  refresh  yourselves  after  your  fatigue,  and 
he  happy  until  I  return."  The  place  allotted  to  .the 
Spaniards  for  tbeir  lodnng  was  a  bouse  built  by  the  fin- 
tber  of  McDtezuma.  It  was  aonounded  by  a  stone 
wall,  witK  towers  .at  woper  distances,  whidi  served  for 
defence  as  well  as  va  ornament ;  and  its  apartments 
and  courts  wen  lo  Urge  •>  to  accommodate  both  the 
Spaniards  and  their  Indian  allies.  The  fint  care  of 
Cortes  was  to  take  precautions  fiir  his  Security,  by  plant- 
ing the  artillery  so  as  to  Cfmunand  tbe  diflerent  avenues 
which  led  to  it,  by  appointing  a  large  division  of  his 
troops  to  be  always  on  guard,  and  by  posting  centinels 
at  proper  stations,  with  injuoctioos  to  observe  tbe  same 
vigilant  discipline  as  if  they  w««  witliin  sight  v£  an 
encmy^s  camp. 

In  tbe  evening  Montezuma  returned  to  visit  his 
guerts  with  the  same  pomp  as  in  their  first  interview ; 
and  brought  presents  of  such  value,  not  only  to  Cortes 
and  to  his  officers,  but  even  to  tbe  private  men,  as 
proved  the  liberality  of  the  monarch  to  be  suitable  to 
^  faience  of  bis  kindom.  A  long  conference  en- 
sued, in  which  Cortes  learned  what  was  the  opinion  of 
Montezuma  with  respect  to  the  Spaniards.  It  was  a& 
establi^ed  tradition,  he  told  htm,  among  the  Mexicans, 
that  their  ancestors  came  originally  from  a  remote  re- 
gion, and  conquered  the  provinces  now  subject  to  his 
dominion  *,  that  after  they  were  settled  there,  the  great 
captain  who  conducted  this  colony  returned  to  his  oim 
country,  promising,  that  at  some  future  period  his  de- 
scendants should  visit  them,  assume  the  government, 
and  reform  their  conatitutions  and  laws  :  that,  from 
what  he  had  heard  and  seen  of  Cortes  and  his  followers, 
be  ms  convinced  that  they  were  the  very  persons 
whose  appearance  their  propbe<aes  taught  them  to  ex- 
pect *,  that  accordingly  be  had  received  them,  not  as 
strangers,  hot  as  relations  of  the  same  blood  and  pa- 
rentoge,  and  dented  that  they  mijriit  ooniider  them- 
selves as  masters  in  luadcmiinioiw}  nir  both  himself  and 
bis  stAjecta  sbonld  be  ready  to  ooinplT  with  their  ^U..^ 
and  even  to  pnvnnt  their  wishes.    ^xs^Mk^on^  ^ 
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UistDi7.  ply  in  Iu8  usiul  style  mth  respect  to  tbe  dignity  and 
'  V  power  of  bis  sovereign,  and  his  intention  in  sending 
him  into  that  country ;  artfully  endeavouring  so  to 
'  frame  his  discourse,  that  it  might  coincide  as  much  as 
possible  with  the  idea  which  Montezuma  had  formed 
concerning  tbe  origin  of  the  Spaniards.  Next  morn- 
ing, Cortes  and  some  of  his  pi-incipal  attendants  were 
admitted  to  a  public  audience  of  the  emperor.  Tbe 
three  subsequent  days  were  employed  in  viewing  the 
city ;  tbe  appearance  of  whicli,  so  fiir  superior  in  the 
order  of  its  buildings  and  the  number  of  its  inhabi- 
tants to  any  place  tbe  Spaniards  bad  beheld  in  Ame- 
rica, and  yet  so  little  resembling  tbe  structure  of  an 
European  city,  filled  them  with  surprise  and  admira- 
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Dctcnp*  Mexico  is  situated  in  a  large  plain,  environed  by 
tion  of  the  mountains  of  such  height,  that  though  within  the  torrid 
city  of  zone,  the  temperature  of  its  climate  is  mild  and  bealth- 
Menco.  ^^^^  moisture  which  descends  from  the  high 

grounds  is  collected  io  several  lakes,  tbe  two  largest  of 
which,  of  about  90  miles  in  circuit,  communicate  with 
each  other.  The  waters  of  the  one  are  fiesb,  those  of 
the  other  brackish.  On  the  banks  of  the  latter,  and 
on  some  small  islands  adjoining  to  them,  the  capital  of 
Montezuroa^s  empire  was  built.  The  access  to  the  city 
was  by  artificial  causeways  or  streets,  formed  of  stones 
an4  earth,  about  30  feet  in  breadth.  As  tbe  waters  of 
tbe  lake,  during  the  rainy  season,  overflowed  the  flat 
country,  these  causeways  were  of  considerable  length. 
That  of  Tacuba  on  the  west  a  mile  and  a  half*,  that  of 
Tezcuco  on  tbe  north-west  three  miles  *,  that  of  Cuoya- 
can  towards  the  south  six  miles.  On  the  east  there  was 
no  causeway,  and  tbe  city  could  be  approached  only  by 
canoes.  In  each  of  these  causeways  were  openings  at 
proper  intervals,  through  which  the  waters  flowed  ;  and 
over  these  beams  of  timber  were  laid,  which  being  co- 
vered with  eartb,  the  causeway  or  street  had  every  where 
an  uniform  appearance.  As  the  approaches  to  tbe  city 
were  singiriar,  its  constriction  was  remarkable.  Not 
only  tbe  temples  of  their  gods,  but  the  houses  belonging 
to  the  mooarcb,  uid  to  persooB  of  distinction,  were  of 
such  dimensions,  that  in  comparison  with  any  other 
buildings  which  bad  been  discovered  in  America,  they 
might  be  termed  m^nijiceni.  The  babitatioos  of  tbe 
common  peopLe  were  mean,  resembling  the  huts  of 
other  Indians.  But  tbev  were  all  placed  in  a  regular 
manner,  on  tbe  banks  c^the  canals  which  passed  through 
tbe  city,  in  some  of  its  districts,  or  on  the  sides  of  tbe 
streets  which  intersected  it  in  other  quarters.  In  seve- 
ral places  were  large  openings  or  squares,  one  of  which, 
allotted  for  tbe  great  market,  is  said  to  have  been  so 
spacious  that  40,000  or  50,000  persons  carried  on 
traffic  there.  In  this  city,  the  pride  of  the  New 
World,  uid  the  noblest  monument  of  tbe  industry  and 
art  of  man,  while  unacquainted  with  the  use  of  iron, 
the  Spaniards,  who  are  most  moderate  in  their  compu- 
tations, reckon  that  there  were  at  least  60,000  inhabi- 

UncuiacM  But  bow  mach  soever  the  novelty  of  those  objects 
of  the  Spa- might  amuse  or  astonish  the  Spaniards,  they  felt  the 
nurds.      utmost  solicitude  with  respect  to  their  own  situation. 

From  a  concurrence  of  circumstancss,  no  less  unexpect- 
ed than  favourable  to  tbeir  progress,  they  had  been 
allowed  to  penetrate  into  the  heart  of  a  powerful  king- 
dom, and  were  now  lodged  in  its  capital,  without  bav- 
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iag  once  met  with  open  oppotiuM  from  its  moBarcb. 
Tbe  Tlascalans,  however,  had  earneatly  dissuaded  them  ■< 
&om  placing  such  coafidenoe  in  Montezuma  as  to  en- 
ter a  city  of  such  a  peculiar  situation  as  Mexico,  where 
that  prince  would  have  them  at  mercy,  shut  up  as  it 
were  in  a  snare,  from  which  it  was  impossible  to  escape. 
They  assured  them  that  the  Mexican  priests  had,  io 
the  name  of  the  gods,  counselled  tbeir  sovereign  to  ad- 
mit the  strangers  into  the  capital,  that  he  might  cut 
them  off*  there  at  one  blow  with  perfect  security. 
The  Spaniards  now  perceived,  too  plainly,  that  the 
apprehensions  of  tbeir  allies  were  not  destitute  of  foun- 
dation 'y  that,  by  breaking  the  bridges  placed  at  certain 
intervals  on  the  causeways,  or  by  destroying  part  of 
the  causeways  themselves,  tbeir  retreat  would  be  ren- 
dered impracticable,  and  they  must  remain  cooped  up 
in  the  centre  of  a  hostile  city,  surrounded  by  multi- 
tudes sufficient  to  overwhelm  tbem,  and  without  a  pos- 
sibility of  receiving  aid  from  their  allies. 

Bei  fore  he  set  out  from  Cbolula,  Cortes  bad'  received  & 
advice  from  Villa  Rica,  that  Qualpopoca,  one  of  tbe^< 
Mexican  generals  on  the  frontiers,  having  assembled  an 
army  in  oi'der  to  attack  some  of  tbe  people  whom  tbe  ^ 
Spaniards  had  eofK)uraged  to  throw  ofi*  tbe  Mexicanci 
yoke,  Escalante  had  marched  out  with  part  of  the  gar- 
rison to  support  bis  allies ;  that  an  engagnucDt  had  en- 
sued, in  which,  though  the  Spaniards  were  victorious, 
Escalante,  with  seven  of  bis  men,  bad  been  mortally 
wounded,  bis  horse  killed,  and  one  Spaniard  bad  been 
surrounded  by  the  enemy  and  taken  alive ;  that  tbe 
head  of  this  unfortunate  captive,  after  being  carried  in 
triumph  to  difiVrent  cities,  in  order  to  convince  tbe 
people  that  tbeir  invaders  were  not  immortal,  had  been 
sent  to  Mexico.  Cortes,  tbongb  alarmed  with  this 
intelligence,  as  an  indication  of  Moutezuma*s  hostile 
iatentioDB,  had  continued  his  march.  But  as  soon  as  be 
entered  Mexico  he  became  sensible,  that,  firom  an  excess 
of  confidence  in  tbe  superior  valour  and  discipline  of 
bis  troops,  as  well  as  from  the  disadvantage  of  having 
nothing  to  guide  him  in  an  unknown  country  bat  the 
defective  intelligence  which  be  received  from  people 
with  whom  his  mode  of  communication  was  very  im- 
perfect, he  had  pushed  forward  iato  a  situation,  where 
it  was  difficult  to  continue,  and  from  which  it  was  dan- 
gerous to  retire.  Disgrace,,  and  perhaps  run,  was  the 
certain  consequence  of  attempting  tbe  latter.  Tbe  suc- 
cess of  bis  enterprise  depended  upon  supporting  the 
bigh  opinion  which  tbe  people  of  New  Spain  had  fortn.- 
ed  with  respect  to  tbe  irresistible  power  of  his  arms. 
Upon  the  first  symptom  of  timidity  on  his  part,  their 
veneration  would  cease,  and  Montezuma,  whom  fear 
alone  restrained  at  present,  would  let  loose  upon  him 
the  whole  force  of  bis  empire.  At  the  same  time,  be 
knew  that  the  countenance  of  his  own  sovereign  was  to 
be  obtained  only  by  a  series  of  victories  j  and  that  no- 
thing but  the  merit  of  extraordinary  success  could  screen 
his  conduct  from  the  censure  of  irregularity.  From  all 
these  considerations,  it  was  necessary  to  maintain  bis 
station,  and  to  extricate  himself  out  of  the  difficndties  in 
which  one  bold  step  had  involved  htm,  by  venturii^ 
upon  another  still  bolder.  The  situation  was  trying, 
but  his  mind  was  equal  to  It }  and  after  revolving  tbe(; 
matter  with  deep  attention,  he  fixed  upon  a  plan  uok 
less  extraordinary  than  daring.  He  determined  to  seize  ■< 
Montezuma  In  his  palace,  and  carry  bim  a  prisoner  to  J* 
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WfHtrrf.  the  SpanUh  qiutten.  From  the  mfperstitions  Teneralion 
of  the  Mexicans  Ujt  the  person  of  their  monarchf  at  well 
as  their  implicit  aubmisaion  to  his  will,  he  hoped,  by 
having  Montesuma  in  his  power,  to  acquire  the  snpreme 
direction  of  their  affairs ;  or  at  leaat,  with  such  a  sacred 
pledge  In  his  hands,  Ke  made  no  doubt  of  being  secure 
from  any  effort  of  their  violence. 

This  he  immediately  proposed  to  his  officers.  The 
timid  itartled  at  a  measure  so  audacious,  and  raised  ob- 
jections. The  more  intelligent  and  resolute,  conscious 
that  it  was  the  only  resource  in  whidi  there  appeared 
any  prospect  of  safety,  warmly  af^roved  of  it,  and 
hrought  over  their  companions  so  cwdwlly  to  the  same 
opinion,  that  it  was  i^reed  instantljr  to  m^e  the'  at- 
tempt. At  his  usual  boor  of  vIsitinK  Montezuma, 
Cortes  went  to  the  palace,  accompanied  by  Alvarado* 
Sandoval,  Lugo,  Velasquez  de  Leon,  and  Davila,  five 
of  his  principal  officers,  and  as  many  trusty  soldiers. 
Thirty  chosen  men  followed,  not  In  regular  order,  but 
sauntering  at  some  distance,  as  If  they  had  no  object 
but  curiosity ;  small  parties  were  posted  at  proper  in- 
tervals, in  all  the  streets  leading  from  the  Spanish  quar- 
ters to  the  court }  and  the  remainder  of  his  troops, 
vidi  the  Hascalan  allies,  were  under  arms,  ready  to 
sally  oat  oo  the  first  alarm*  Cortes  and  bis  attendants 
were  admitted  without  suspicion }  the  Mexicans  retir- 
-ing,  as  usnal  out  of  respect.  He  addressed  the  mo- 
narch in  a  tone  very  diflerent  from  that  which  be  had 
employed  in  former  confercnees  }  reproaching  bim  bit- 
tcriy  as  the  aatbor  of  dm  vii^nit  assault  made  npon  the 
Spaniards  hy  one  of  bis  officers,  and  demanding  public 
repar^ion  tar  the  loss  idiicb  be  had  sustained  by  tlie 
deadi  of  some  of  his  companions,  as  well  as  for  the  in- 
sult offered  to  the  great  prince  whose  servants  they 
were.  Montezuma,  confounded  at  this  unexpected  ac- 
cusation, and  changing  colour  either  from  the  consci- 
ousness of  gallt,  or  from  feeling  the  indignity  with 
which  he  was  treated,  asserted  his  own  innocence  with 
great  earnestness ;  and,  as  a  proof  of  it,  gave  orders  in- 
stantly to  bring  Qualpopoca  and  his  accomplices  pri- 
soners to  Alezico.  Cortes  relied,  with  seeming  com- 
plaisance, that  a  declaration  so  respectable  left  no  doubt 
remaining  in  his  own  mind  ;  but  that  something  more 
was  requisite  to  satisfy  his  fidbiwers.  Who  wonld  never 
be  convinced  that  l^mtezoma  did  not  harbour  bostilo 
intentions  gainst  tbem,  unless,  as  an  evidence  of  bis 
confidence  and  attachment,  he  removed  from  his  own 
palace  and  took  up  his  residence  in  die  Spanish  quar- 
ters, where  he  should  be  served  and  bononred  as  be^ 
came  a  great  monarch.  The  first  mention  of  so  strange 
a  propouJ  bereaved  Montezuma  of  speech,  and  almost 
of  motion.  At  length  he  hanghtily  answered,  Tliat 
persons  of  his  rank  were  not  accustomed  voltwtarily  to 
give  up  themselves  as  prisoners ;  and  were  he  mean 
coou^  to  do  so,  his  sobjects  would  not  permit  such  aH 
afiroot  to  be  ofl^red  to  their  sovereign."  Cortes,  un- 
willing to  employ  force,  endeavoored  alternately  to 
soothe  and  intimidate  him.  The  altercation  became 
warm :  and  having  oonUnned  above  three  hours,  Ve- 
lasquez de  Leon,  an  impetueni  and  gallant  young  nuln, 
exciaimed  with  innatienoe,  **  Whj  waste  more  time 
in  vain  ?  Let  us  eitbm-  seize  him  instantly,  or  stab  luro 
to  the  heart'**  The  threatening  voice  and  fierce  ges- 
tures with  which  tbeie  words  were  uttered,  struck  Mon- 
tezuma. Hie  Spaoianb,  be  wu  sensible,  bad  now  gn- 
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ceeded  so  fior,  as  left  him  no  hope  that  tbey  wonld  re-  sUttorj. 
cede.    His  own  danger  was  imminent,  the  nece^ity  v— -* 
unavoidable.    He  saw  botR  ^  and  abandoning  himself 
to  his  fate,  complied  with  their  request.  g  ) 

His  officers  were  called.    He  communicated  to  them  The  «npp- 
his  resolution.    Though  astonished  and  afilicted,  they  ™f  f*'^'* 
presumed  not  to  question  the  will  of  their  master,  but  ^^^ho^uj^* 
carried  him  in  silent  pomp,  all  bathed  in  tears,  to  the  xxn. 
Spanish  qnarterB.  ^ 

They  at  first  jvetended  to  treat  Montezuma  with 
great  respect  i  bat  soon  took  care  to  let  him  know 
that  be  was  entirely  in  their  power.    Cortes  wished 
that  the  diedduig  the  blood  of  a  Spaniard  should  ap- 
pear the  most  heinous  crime  that  could  htf  commit- 
ted }  and  therefore  not  only  took  a  roost  exemplarv 
vengeance  on  those  wbo  had -been  concerned  in  the  al^- 
bir  of  Villa  Rica,  but  even  put  the  emperor  himself  in 
chains  till  the  execution  of  the  Mexican  general  was  ^4 
over.    By  these,  and  other  insults,  he  at  last  gained  Cortex 
entirely  the  ascendant  ever  this  unhappy  monarch  '^"^ 
and  he  took  care  to  improve  his  opportunity  to  the'^P"*" 
utmost.    He  sent  his  emissaries  into  different  puts  of 
the  kingdom,  accompanied  with  Mexicans  of  disttnc- 
tiwi,  who  mi^t  serve  both  to  guide  and  to  {nvtect 
tbem.    Tbey  visited  most  df  uie  provinces,  viewed 
their  soil  and  productions,  surveyed  with  particular 
care  the  districts  which  yielded  gold  or  silver,  pitched 
upon  several  places  as  ^t^ier  for  future  colonies,  and 
endeavoored  to  prepare  the  minds  of  the  people  for 
submitting  to  the  Spanish  yoke :  and  while  tbev  were 
thus  employed,  Cortes,  in  the  name  and  by  the  au- 
thority of  Monteznma,  'degraded  some  of  the  ^incipal 
officers  in  tl>e  empire,  whose  abilities  or  independent 
spirit  excited  his  jealousy}  and  substituted  in  their 
place  persons  who  be  imagined  would  be  more  obse- 
quious. One  thing,  however,  was  still  wanting  to  com- 
plete his  security.  He  wished  to  have  such  a  command 
of  the  lake  as  might  ensure  a  retreat,  if,  either  from 
levity  ordisgust,  the  Mexicans  should  take  arms  against 
him,  and  break  down  the  bridges  or  caosewajs,  in  or-  85 
der  to  enclose  bim  in  the  city,    in  order  to  obtain  By  a  pre- 
this  without  jiving  disgust  to  the  emperor  or  bis  coort^ 
Cortes  artfiuly  inflamed  the  curiosity  of  the  Indians  j^^^^"'^ 
with  accounts  of  the  Spanish  shipping,  and  those  float-  innld  two  ■ 
ing  palaces  that  moved  with  sndi  vuocity  <m  the  wa-brigaotinrt 
ter,  without  the  assistance  of  oars  }  and  when  he  ibond  thekke. 
that  the  inonardi  himself  was  extremely  desirous  of 
seeing  such  a  novelty,  he  gave  him  to  understand, 
that  nothing  was  wanting  to  his  gratification  besides 
a  few  necessaries  from  Vera  Craz,  for  that  he  had 
vroriunen  in  his  army  capable  of  bnilding  such  vessels. 
The  bait  took  widi  Montezuma }  and  he  ^ve  imme- 
diate orders  that  all  bis  people  should  assist  C<Hrtes  in 
whatever  be  dwuld  direct  concerning  the  diiffing. 
By  this  means,  in  a  few  days,  two  brigantinea  were 
got  ready,  full  rigged  and  eqninied  ;  and  Monteznma 
was  invited  on  board,  to  make  the  first  trial  of  their 
sailing,  of  which  he  could  form  no  idea.  According- 
ly he  embarked  for  this  poipose,  and  gave  orders  rar 
a  great  hunting        the  water,  in  order  that  all  bis 
people  might  be  diverted  with  the  novelty  presented 
by  tbe  Spaniards.   On  the  day  appointed,  the  royal 
equip^e  was  ready  early  in  tbe  imwningj  and  tbe 
lake  was  covered  with  a  multitude  of  boats  and  canoes 
loaded  with  pc«^*   Tbe  Mexicans  bad  aagtnented 
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the  number  of  tbeir  nmen  on  board  the  royal  bargea^ 
with  aDintentioD  to  disgrace  the  Spanish  vessels,  which 
they  regarded  as  cluniGy,  unwieldy,  aad  heavy.  But 
they  were  soon  undeceived}  a  fresh  gale  started  np^ 
the  brigajitines  boisted  sail,  to  the  utter  astoBiidwiejU  of 
all  the  spectators,  and  soon  left  all  the  canoes  beliind  j 
while  the  monarch  exulted  is  the  victory  of  the  Spaai- 
ards,  without  once  considering  that  uow  be  had  efi'cctu- 
all  rivetted  his  own  chains. 

Cortes  having  ohtaincd  this  importait  point,  resolv^ 
ed  to  put  the  condescension  of  tbe  emperor  to  a  triftl 
still  more  severe.  He  urged  Montezuma  to  acknow- 
ledge himself  a  vassal  to  tbe  crown  of  Castile ;  to  heLd 
his  crown-of  bim  ns  superior,  and  to  nibjeet  his  domi- 
nions to  the  payment  of  an  annual  tribute.  ^Vith  this 
requisition,  humiliAtiog  as  it  was,  Montfizuma  com- 
plied. He  called  together  the  chief  men  of  bis  em- 
pire, and,  in  a  solemn  harangue,  reminded  tbem  of  the 
traditions  and  prophecies  which  led  them  to  expect  ths 
an'ival  of  a  people  sprung  from  the  ^anie  stock  with 
themselves,  in  order  to  take  possession  of  the  supremo 
power  'j  be  declared  his  belief  that  tbe  Spaniards  were 
this  promised  race  i  and  that  therefore  he  recognised 
tbe  right  of  their  monarch  to  govern  tbe  Mexican  em- 
pire, would  lay  his  crown  at  bis  feet,  and  obey  him  as 
a  tributary.  While  uttering  these  words,  Montezuma 
discovered  bow  deeply  he  was  affected  ia  making  such 
a  sacrifice.  Teani  and  groans  frequently  interrupted 
his  discourse.  The  first  mention  of  such  a  resolution 
struck  tbe  assembly  dumb  witli  astonishment.  This 
was  followed  by  a  sullen  murmur  of  sorrow  mingled 
with  indignation  *,  which  indicated  some  violent  erup- 
tion of  rage  to.  be  near  at  hand.  This  Cortes  foresaw, 
and  seasonably  interposed  to  jKevent  it,  by  declaring 
thiU  his  master  had  no  intention  to  deprive  Montezuma 
of  tbe  royal  dignity,  or  to  make  any  innovation  upon 
tbe  constitution  and  laws  of  tbe  Mexicauempire.  This 
assuraUce,  added  to  their  dread  of  the  Spanish  arms,  and 
the  authority  of  tlieir  monuvb's  example,  extorted  tlw 
consent  of  the  assembly  j  and  tbe  act  of  submission  and 
homage  was  executed  witii  all  the  formalities  which  the 
Spaniards  [deased  to  prescribe. 

Alontezuma,  at  tbe  request  of  Cortea,  accompa- 
nied this  protession  of  fealty  and  homage  with  a  mag> 
uificent  present  to  bis  new  sovereign  i  and,  after  bis 
example,  his  subjects  brought  in  very  liberal  contri- 
butions. The  Spaniards  then  collected  all  tbe  trea- 
sure which  had  been  either  voluntarily  bestowed  upon 
tbem  at  diflerent  times  by  Montezuma,  or  had  been 
extorted  from  bis  people  under  various  pretences  ^ 
and  having  melted  tbe  gold -and  silver,  the  value 
of  those  amounted  to.  600,000  pesos.  The  sotdaers 
wfre  impatient  to  have  it  divided  i  and  Cartes  com- 
plied with  tht^tr  desire.  A  feftb  of  the  whole  was 
flet  apart  sm  the  tAX  due  to  the  king.  Another  liiith  was 
arilowed  to  Cortes  as  commander.  The  sums  advao- 
ced  by  the  governor  of  Cuba,  who  bad  origioully  fit- 
tt:d  out  the  expedition,  were  then  deductedi.  Tbe  re- 
mainder was  then  divided  among  the  army,  including 
the  garj'ison  of  V^era  Cruz,  ia  proportion  to  tbeir  dtf- 
fcreut  ranks  j  and  after  so  many  deductions,  the  share 
of  a  prisate  man  did  not  exceed.  100  pesos.  This,  sum 
fell  so  far  below  their  sanguine  expoctationa,  that  it  re- 
quired all.  the  address,  and  no  small  exertioOM  of  die  li- 
berality of  Cortcfi,  to  prevent  an  open  mutiny.  How- 


ever, be  at  last  restored  tranqmlNly  }  but  had  no  soOMi  m 
escaped  this  danger,  than  be  involved  bioiBelf  by  hia  — 
imprudent  zeal  for  religion,  ia  one  much  woeae.  Mon- 
tezuma, though  (^en  importuned,  bad  obstiaa^ely  re- 
fused to  change  his  religion,  or  abolish  th«  supersti- 
tious rites  which  had  been  for  such  a  long  time  practi- 
sed throughout  bis  dominions.    This  at  last  tiaasport-  cort 
ed  tlie  Spaniards  with  such  rage,  that,  ia  a  sally  oftemr 
zeal,  he  led  out  his  soldiers  in  order  to  throw  down  the^^*^ 
idols  in  the  great  temple  by  finxe.    But  the  V"^^-^^ 
taking  arms  in  defence  of  their  altars,  and  the  people 
crowdiag  with  great  ardour  to  support  tbem,  Cortes^s 
pfudeuce  overruled  his  zeal,  and  induced  bim  to  desist 
from  bif  rash  attempt,  after  dislodging  the  idols  from  oae 
of  the  shrines,  and  placing  in  their  stead  an  image  of 
tbe  Virgin  Mary. 

From  this  moraeat  the  Mexicans  began  to  nwdit^ 
tbe  expulsion  or  the  destruction  of  the  Spaniards.  Thedoc^ 
priest!!  and  leading  men  held  frequent  meetings  with  »era 
Montezuma  for  this  purpose.    But  as  an^  violent  at-*^^ 
tempt  migltt  have  proved  fatal  to  the  captive  monarch, 
it  was  thought  proper  first  to  try  more  gentle  meaoa. 
Having  called  Cortes  into  his  presence,  he  observed, 
that  now,  as  all  tbe  purposes  of  his  embassy  were  fully 
accomplished,  tbe  gods  bad  declared  their  will,  and  the 
people  signified  their  desire,  that  be  mai  his  ft^owen 
should  instantly  depart  out,  of  tbe  empire.    With  thisTbc 
he  required  them  to  comply,  or  unavoidi^*  destmc-nian 
tion  would  fall  suddenly  on  their  heads.    This  unex-^ 
pected  requisition,  as  well  ae  tbe  maoner  in  which  it^^ 
was  delivered,  alarmed  Cortes.   However,  he  supposed 
that  more  might  be  gained  by  a  feigned  compliaace 
than  by  t^wn  resistance  ;  and  therefore  replied  with 
great  composure,  that  be  had  already  began  to  preparo 
for  bis  return  ^  but  as.  he  had  destroyed  the  vessels  in 
which  he  arrived,  some  time  was  requisite  for  bwlding 
other  ships.    This  aj^ared  reasonable  ^  and  a  uaaiher 
of  Mexicans  were  sent  to  Vera  Cruz  to  cut  down  tim- 
ber, aad  some  Spanish  caa^oters  were  appointed  to  su- 
perintend tbe  work.  < 
Cortes  flattered  himself,  that,  during  thi&interval,  heAjia 
might  either  find  means  to  avert  the  threatened  danger,^' 
or  receive  such  reiaforcements  as  weald  enable  bim  to,^ 
defend  himself.    Nine  months  had  now  dapsed  since  c«ni 
Portocarrero  and  Montcjo  had  sailed  with  bis  despatches 
to  Spain ;  and  he  daily  expected  a  retnm,  with  a  CMi- 
firmation  of  his  authority  from  the  king,  without  which 
all  that  he  had  done  served  only  to  mark  bioi  out  as  an 
object  of  puoisbnient.    While  be  remained  in  great 
anxiety  en  this  accoimt,  news  were  brought  tbat  some 
ships  had  appeared  on  the  coast.   These  were  imagined 
by  Cortes  to  be  a  reinforcement  sent  hnn  from  Spain  : 
but  his  joy  was  of  short  eonttnuance,  for  a  courier  very 
soon  arrived  from  Vera  Cruz,  with  certain  infematien 
tbat  tbe  armament  was  fitted  eat  by  Velasquez,  the  go- 
vernor of  Cuba}  and  instead  of  bringing  socconrs, 
threatened  tbem  with  immediate  destruction. 

Velasqaez  had  been  excited  to  this  hostile  measure 
clnefly  through  the  indiscretion,  or  rather  treachery, 
of  tbe  messengers  of  Cortes ;  who,  contrary  to  bis  ex- 
pfGSS  injunctiens,  had  landed  on  tbe  island  of  Cuba, 
and  given  iDtetligoiice  of  alt  that  bad  passed  :  and  Ve- 
lasquez, transported  with  rage  at  bearing  of  the  pro- 
ceedings of  Cortes,  had  now  sent  against  bim  this  ar- 
niamcnt  y  consisting  of  1 8  ships,  which  carried  So  borw- 
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HirtMT-  iMn,  8oci  nfi«Uy,  WhUk  Bo  wn  ttiHketecvH  ud 
I  »  ■  laoenss  bowea, ««■— ttdwt by  » bwwg officei nwied 
Peit^kUade  Nafvat%;  wHose  uubtteti«w  wcie,  ta  seiu 
Corte»  and  his  princi^  officafa,  toaettd  tbei»  priMwera 
to  hinv  and  fch«ft  t*  compete  tbe  discavery  aad  coMuest 
of  Uie  cooatry  ia  bia  aame.  Tbis  proved  a  nmt  amict* 
kw  piece  of  news  to  Cortes. 

Having  now  no  resource  but  u  war,  bt  left  ijO 
■lea  under  tke  commaad  of  Pedro  da  Alvwradb,  an 
officer  of  great  bravery,  aad  macfa  respected  by  the 
Mexicans,  to  gwurd  the  capital  and  the  captive  em- 
penw}  iriiile  be  himself  marched  nith  the  renuua> 
der,  to  meet  his  foraudahle  epponenk,  whe  had  u<- 
ken  possession  of  Zempoalla.  Even  after  beii^  ce- 
iniiHrced  by  Sandoval  his  gonranwr  of  Vera  Cnn,  the 
fime  of  Cartes  did  ooC  exceed  2^0  men.  He 
for  soccess  dbkBj  from  the  rapidity  of  his  matioaa 
and  the  possibility  of  surprinng  his  enemies }  and  as 
he  chiefly  dreaded  their  cavdry,  he  armed  his  soldiers 
with  loi^  spears^  accustoming  them  to  that  deep  aad 
compact  arrangement  which  the  use  of  this  formidable 
weafon  enabled  them  to  assume.  As  be  advanced, 
however,  he  repeated  his  pfopo»al»  of  accommoda- 
tion }  but  these  being  constantly  rejectedt  and  a  piice 
■at  npMt  bia  head,  he  at  last  attacked  Narvaez  i« 
dm-  night-time,  entirely  defeated  and  taok  him  pri» 
soner,  aUigmg  all  his  troops  to  own  allegtaoce  tc  hinw 
•elf. 

Notbng  cmdd  ie  more  seaaeaable  than  tbis  victory, 
by  wUcb  Cortes-  fernid  kin  arnny  very  considerably  in* 
exeaaad  ;  for  most  af  the  aoMters  of  Narvaez  chnse 
xathea  to  fallow  Cortes  than  to  return  to  Cuba,  whi* 
tfaer  the  conqueror  had  offered  to  send  them  if  they 
IHagcrMs  fdrasn.  His  affaia  at  Mexico,  in.  tbe  mean  time, 
rituatioo  of  were  in  the  utmost  danger  of  being  totally  ruined } 
^Lj^'kA  '"'^  '"^  decisive  victory  been  delayed  but  a  few 
at  Meiica  ^"^y*  ■"X"^  \nTe  come  too  late  to  save  his 

companians.  A  short  time  after  tbe  defeat  of  Nar- 
vaez, a  ceorier  arrived  fntn  Mexico  with  the  disagree- 
able intelligence  tb^  tbe  Mexicans  bad-  taken  arms  } 
and  having  seized  and  destroyed  the  two  bngaattues 
which  he  had  boilb  in  order  to  secnre  the  command 
of  the  Idte,  bad  attaeked  the  Spaniards  in  their  ^amr- 
ten,  killed  aame,  and  woandsd  maoy  more,  burnt 
their  magazine  of  provisinm^  and,  ia  swKt,  carried  on 
bostUitaea  i^b  snek  fury,  that  thoimfa.  Alvanidft  and 
hie  men  defended  theaasdves  with  oodamitcd  reso- 
lution, they  most  either  be  cut  off  by  fiunine,  or  sink 
onder  the  multitude  of  their  enemies.  This  revolt 
was  excited  by  motives  which  rendered  it  still  mere 
alarnuDg.  On  tke  departme  of  Cortes  for  Zempo- 
aUa,  the  Meaicans  flattered  themselves,  that  the  long- 
rxpccted  opportunity  of  Beetoring  their  soverei^  to 
tibarty,  and  driving  oat  tbe  Spuuards,  was  arrived  ; 
and  coBsuttatioas  were  accordingly  held  far  briiqpng 
about  both  these  eventa.  The  Spaniards  in  Mexico, 
conscioas  of  tkeir  own  weaknasa,  anspectcd  and  dread- 
ed these  macfaiaatkms )  fast  Alvarado,  w^o  had  nei* 
Iber  tbe  prodBaca  nor  Ae  addresa  ef  Cortes,  took  tbe 
wovsk  HMthod  imagiiiable  to  overcome  them.  Instnd 
of  attomptuig  tei  soalhe  m  cajole  tbe  Mcxicana,  be 
waked  the  return  of  one  of  their  solemn  festivals,  when 
tbe  prinoqral  peraoas  in  the  empire  were  dancing,  ac- 
cording to  custom,  in  tbe  court  of  the  great  teo^tle ) 
be  sei«d  all  tbe  arenoea  whieb  led  to  It  ^  and,  alln- 
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red  pertly  by  the  rich  ornaments  which  they  wore  in  '  History. 
bonoHr  of  their  gods,  mid  partly  by  the  facility  of  '  ■  ■* 
cutting  off  1^  once  tbe.  authors  of  diat  conspinicy 
which  he  dreaded,  be  fell  upon  them,  unarmed  and 
unsuspicious  of  danger,  and  massacred  a  great  mim- 
ber ;  none  eso^ing  but '  such  as  made  their  way 
over  the  battlements  of  the  Lemple.  An  action  so 
cruel  and  treacherous  filled  not  only  the  city,  but  the 
whole  empire,  with  indignation  and  rage  i  and  the 
Mexicans  immediately  proceeded  in  the  manner  above 
mentioned. 

Cortea  advanced  with  tbe  utmost  celerity  to  the  re- 
lief of  his  distressed  companions :  but  as  he  passed 
along,  had  the  mortification  to  find  that  tbe  Spa- 
niards were  generaUy  held  in  abboncace.  Hw  pcinci* 
pal  inhabitants  had  deserted  Ike  towna  tbmgh  which 
he  passed  j  no  person  of  note  i^^eared  to  meet  bim 
with  tbe  usual  respect ;  ner  were  provisieos  brought 
to  his  camp  as  usual.    Notwithstanding  these  signs  of  Cmics  aU 
aversion  and  horror,  however,  the  Mexicans  were  so 'owed  to 
ignorant  of  tbe  military  art,  tkat  they  again  permitted  IX*"?  ^° 
liim  to  enter  the  capital  without  opposition  j  though 
it  was  in  tlieir  power  to  have  easily  prevented  htm, 
by  breaking  down  tbe  bridges  and  causeway  which  led 
to  it. 

Cortes  was  received  by  bis  eompanieas  wiUi  tbe 
utmost  joy  ;  and  this  eatraordiimry  «uccess  so  far  in- 
toxicated the  geaeral  himself,  that  he  not  onlr  ae^ 
gleeted  to  visit  Montozuraa,  hut  expreiacd  himself  very 
contemptuously  concemiag  bina  These  exjaesaioai  bat  u  iii- 
being  reported  among  tbe  Mencarii,  tbey  all  at  onoeriaodjr  at- 
flew  to  arms,  aad  made  sncb.  a  violent  and  sadden  *fel(«A 
attack,  that  all  tbe  valour  aad  skill  of  Cortes  were^^j|*~ 
scarce  sufficient  to  repel  them.  This  produced  great 
uneasiness  among  the  stddiers  of  Narvaez,  who  had 
imagined  there  was  nothing  to  do  bat  to  gather  tlie 
spous  of  a  een^uered  country.  Discontent  and  mnic- 
murings,  however,  were  bow  of  no  avail ;  they  were 
enclosed  in  a  hostile  city,  and,  witfioat  some  extra- 
ordinary exertians,  were  inevitably  undone.  Cortes, 
tberefoee,  made  a  deaperate  sally  ;  but,  after  exerting 
his  utmost  eflwrts  for  a.  whole  day,  waa  obliged  to 
retire  with,  tbe  loas  of  iz  killed,  ud  upwards  of  60 
wounded.  Another  sally  was  attempted  with  tbe  like 
had  success,  and  in  it  Cottes  himself  was  wounded  ii^ 
the  hand. 

The  Spanish  general  was  now  therouf^ly  convinced 
of  his  error ;  and  therefore  betook  biuHelf  to  the  on- 
ly resource  which  waa  lefi ;  namely,  to  try  what  ef- 
fect the  interposition  of  Montezuma  would  have  to 
soothe  or  overawe  his  subjects.  When  the  Mexicans 
approached  tbe  next  morning  to  rmew  tbe  assault, 
that  unfortunate  prinee,  at  the  mercy  of  the  Spaniards, 
and  reduced  to  ^  sad  necessity  of  becoming  the  in- 
strument of  his  own  disgraoe,  and  of  the  slavery  of  his 
people,  advanced  to  tbe  battlements  in  bis  n^I  robes, 
and  with  all  tbe  pomp  in  which  he  used  to  appear  on 
solemn  occasions*  At  the  s^fat  tbeir  sovereign, 
whom  tbey  bad  been  lon^  accnstenied  to  reverertbe  al- 
naost  as  a  god,  tbe  Mexicans  instantly  forebere  tbeir 
liostilities,  and  many  prostrated  themselves  on  the 
fipwmd. :  but  when  he  addressed  them  in  lavoor  of  the 
.SpanianlR,  aad  made  use  of  dl  the  argomeats  he  could 
think  of  to  mitigate  their  rage,  tbey  testified  their  re-  MoDtrxu. 
sentBsent  witk  loud  morarorings  %  and  at  length  broke  ^"^ 
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forth  with  siicli  fury,  that  before  tlie  soldiers,  appoint- 
ed to  guard  Monttzuma,  had  time  tp  cover  him  with 
their  sbieldn,  he  iras  wounded  with  two  arrows,  and 
a  blow  on  his  temple  with  a  atone  struck  liim  to  the 
ground.  On  seeing  him  fall,  the  Mexicans  instantly 
fled  with  the  utmost  precipitation :  but  the  unhappy 
moirarch,  now  convinced  that  be  was  become  an  ob- 
ject cf  contempt  even  to  his  own  suhjertii,  obstinately 
refused  all  nourishment  j  and  thus  in  a  short  time  end- 
ed bis  day3. 

On  the  death  of  Montezuma,  Cortes  having  lost  all 
hope  of  bringing  the  Mexicaun  to  any  terms  of  peace, 
prepared  for  retreat.  But  his  antagonists,  having 
taken  possession  of  a  high  tower  in  the  great  terapio, 
which  overlooked  the  Spaninb  quarters,  and  placing 
there  a  garrison  of  their  principal  warriors,  the  Spa- 
niards were  eo  much  exposed  to  their  missile  weapons, 
that  none  could  stir  without  danger  of  being  killed  or 
wounded.  From  this  post,  thertfore,  it  was  necessary 
to  dislodge  them  at  auy  rate ;  and  Juan  de  Escobar, 
with  A  large  detachment  of  chosen  soldiers,  was  order- 
ed to  make  the  attack.  Bnt  Escobar,  though  a  valiant 
officer,  and  though  be  exerted  his  utmost  efforts,  was 
thrice  repulsed.  Cortes,  however,  sensible  that  not 
only  his  reputation,  but  the  safety  of  bis  army,  de- 
pended on  the  success  of  this  assault,  caused  a  buckler 
to  be  tied  to  bis  arm,  as  he  could  not  manage  it  with 
his  wounded  band,  and  rushed  with  hts  drawn  sword 
amongst  the  thickest  of  the  combatants.  Encouraged  ' 
by  the  presence  of  their  general,  the  Spaniards  re- 
turned to  the  charge  with  sucb  vigour,  that  they  gra- 
dually forced  their  way  up  the  steps,  and  drove  th« 
Mexicans  to  the  platform  at  the  top  of  the  tower. 
There  a  dreadful  carnage  began  )  when  two  young 
Mexicans  of  high  rank,  observing'  Cortes,  as  be  ani- 
mated his  soldiers,  resolved  to  sacrifice  their  own  lives 
in  order  to  cut  off  the  author  of  so  many  calamities 
which  desolated  their  country.  They  approached  bim 
in  a  suppliant  posture,  as  if  they  intended  to  laj  down 
their  arms  ^^nd  seizing  bim  in  a  moment,  faurried  him 
towards  the  battlements,  oTer  which  they  threw  them- 
selves headlong^  in  hopes  of  dragging  him  along  with 
them.  Bnt  Cortes,  by  bis  strength  and  agility,  disen- 
gaged himself  from  their  grasp  j  so  that  the  two  Mexi- 
cans perished  alone. 

As  soon  as  the  Spaniards  became  masters  of  the 
tower,  they  set  fire  to  it,  and  without  further  male- 
station  continued  the  preparations  Tor  their  retreat. 
This  became  -the  more  >  necessary^  as  their  enemies, 
astonished  at  this  last  effort  of  their  valour,  bad  now 
entirely  changed  their  system  of  hostility  -y  and,  instead 
of  incessant  attacks,  endeavoured,  by  barricading  the 
streets,  and  breaking  down  the  causeways,  to  cut  off 
the  communication  '  of  the  Spaniards-'  with  the  conti- 
nent,'and  thus  to  starve  an  enemy  . whom  they  could 
not  subdue.  .^The  first  point  to  be  determined,  wa» 
whether  they  should  -  march  out  openly  in  the  face  of 
day,  when  they  could  discern  every  danger,  or  whether 
they  should  endeavour  to  retire  secretly  in  the  night. 
The  latter  -  was  preferred,  partly  from  hopes  that  the 
fiU'^erstitioB  of  the  Mexicans  would  prevent  them  -  from 
attacking  them  in  the  night,  and  partly  from  their 
own  superstition  in  giving  credit  to  the  predictions  of 
a  private  soldier,  who'  pretended  to  astrology,  and 
,jL43ured  them  of  success  if  tbey  retreated  in  this  manner. 


Towards  midnight,  therefore,  they  began  their  marrb, 
in  three  divisions.  Sandoval  led  the  van  ^  Pedro  Al-^ 
varado  and  Velasquez  de  Leon  had  the  conduct  of  the 
rear  -,  and  Cortes  commanded  in  the  centre,  where  he 
placed  the  prisooers,  among  whom  were 'a  son  and 
two  daughters  of  Montezuma,  together  with  several 
Mexicans  of  distinction,  the  artiUery,  baggage,  and 
a  portable  bridge  of  timber  intended  to  be  laid  over 
the  breaches  in  the  causeway.  They  marched  id 
profound  silence  along  the  causeway  which  led  to 
Tacuba,  because  it  was  shorter  than  any  of  the' rest, 
and,  lying  more  remote  from  the  road  towards  Tlasca- 
la  and  the  sea  .coast,  had  been  left  moat  entire  by  the 
Mexicans. 

Tbey  reached  the  first  breach  in  the  caasewi^  with-  Ci 
out  molestation,  hoping  that  tbeir  retreat  was  undjs-ti' 
covered.  But  the  Mexicans  had  not  only  «ratcbed  alls' 
their  motions,  but  made  preparations  for  a  most  for- 
midable attack.  While  the  Spaniards  were  intent  up- 
on placing  their  bridges  in  the  breach,  and  occupied  in 
conducting  their  horses  and  artillery  along  it,  tbey 
were  suddenly  alarmed  with  the  sound  of  warlike  in- 
struments, and  found  themselves  assanUed  on  all  sides 
by  an  innumerable  multitude  of  enemies,  Unfortn- 
nately  the  wooden  bridge  was  wedged  so  fast  in  the 
mud  by  the  weight  of  the  artillery,  tbat  it  was  iropoft- 
sible  to  remove  it.  .Dismayed  at  this  accident,  the 
Spaniards  advanced  with  precipitation  to  the  second 
breach.  The  Mexicans  hemmed  them  in  on  every 
side  'y  and  though  they  defended  themselves  with  their 
-Qsual  courage,  yet,  crowded  as  they  were  in  a  narrow 
causeway,  their  discipline  and  military  skill  were  of 
little  avail  ^  nor  did -the  obscurity  of  the  night  allow 
them  to  derive' much  advantage  from  their  fire-arnM 
or  the  superiority  of  their  other  weapons.  At  last  the 
Spaniards,  overborne  with  the  numbers  of  their  ene- 
mies, began  to  give  way,  and  in  a  moment  the  confusion 
was  universal.  Cortes,  with  about  lOO  foot  soldiers, 
and  a  few  horse,  forced  his  way  over  the  two  remain- 
ing breaches  in  the  causeway,  the  bodies  of  the  dead 
serving  to  fill  up  the  chasms,  and  reached  the  main 
land.  Having  formed  them  as  soon  as  they  arrived,  be 
returned  with  sneh  as  vrere  yet  capable  of  service,  to 
assist  his  friends  in  their  retreat.  He  net  with  part  of 
his  soldiers  who  had  forced  their  way  through  the  ene- 
my, but  found  many  more  overwhelmed  by  the  multitude 
of  their  aggressors,  or  perishing  in  th«  lake  ^  and  beard 
the  grievous  lamentations  of  others  whom  the  Mexicans 
were  carrying  off  in  triumph  to  be  sacrificed  to  tbe  god 
of  war.  _ 

In  this  fatal  retreat  more  than  one  half  of  CortesV 
army  perished,  together  with  many  officers  of  distinc- 
tion. Alt  the  artillery,  ammunition,  and  baggage, 
were  lost ;  the  greater  part  of  the  btoves  and  above 
2000  Tiascalans  were  killed,  and  only  a  very  small  part 
of  their  treasure  saved.  The  first  care  of  the  Spanish 
general  was  to  find  some  shelter  for  his  wearied  troops ; 
for,  as  the  Mexicans  infested  them  on  every  side,  and 
the  people  of  Tacuba  began  to  take  aims,  be  could 
not  continue  in  his  present  station.  At  last  he  disco- 
vered m  temple  seated  on  an  eminence,  in  which  be 
found  not  only  the  shelter  he  wanted,  but  some  provi- 
sions ;  and  though  the  enemy  did  not  intermit  their 
attacks  throughout  the  day,  they  were  without  much 
difficulty  prevented  from  nuking  any  impression.  For 
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six  dmya  after,  they  continued  their  march  through  a 
barren,  ill  cultivated,  and  thinly  peopled  country,  where 
they  were  often  obliged  to  feed  on  berries,  roots,  and 
the  atallffi  of  green  maize  )  at  the  same  time  they  were 
haTHSBod  wiUwut  intemissioa  by  ItxfjB  parties  i^Msxi- 
cans,  who  attacked  them  on  all  sides.  Od  the  sixth 
day  they  reach  Otumba,  not  far  from  the  road  be- 
tween Mexico  and  TIascala.  Early  next  mfuning  tbey 
began  to  advance  towards  it,  flying  parties  of  tb«  ene* 
still  hanging  on  their  rear  j  and  amidst  the  insults' 
With  which  they  accompanied  their  hostilitiefl,  Donna 
Marina  remarked,  that  they  often  exclaimed  with  exol- 
tatien,  Go  on,  robbers  j  go  to  the  place  where  yon 
shall  quickly  meet  the  vengeantie  due  tOyyour  crimes.** 
The  meaninf^  of  this  threat  the  Spaniards  did  not  com- 
prehend, until  tbey  leacbed  the  summit  of  an  eminence 
bebre  then.  There  a  spacious  valley  opened  to  tbeir 
view,  covered  with  a  vast  army  as  far  as  the  eye  could 
reach.  Hie  Mexicans,  while  with  one  body  of  their 
troops  they  harassed  the  Spaniards  in  their  retreat,  had 
assamblcd  their  principal  force  on  the  other  side  of  the 
lake  i  and  raardiing  along  the  road  which  led  directly 
to  TIascala,  posted  it  in  the  plain  of  Otumba,  through 
which  they  knew  Cortes  must  pass.  At  the  si^t  of 
this  incredible  multitude,  which  they  could  survey  at 
once  from  the  rising  ground,  the  Spaoiards  were  asto- 
nished, and  even  the  boldest  began  to  despair.  But 
Cortes,  without  allowing  their  fears  time  to  operate, 
af^r  wanuog  thero  briefre  that  no  alternative  remained 
but  to  conquer  or  die,  led  them  instantly  to  the  charse. 
The  Mexicans  waited  their  approach  with  unusual  for- 
titude :  yet  such  was  the  superiority  of  the  Spanish  dis- 
ci|dine  and  arms,  diat  the  impression  of  this  small  bo^ 
was  irresistible  *,  and  whichever  way  its  force  was  di- 
rected, it  penetrated  and  dispersed  the  most  numerous 
battalions.  But  while  these  gave  way  in  one  quarter, 
new  combataota  advanced  from  another ;  and  the  Spa- 
niards, though  successful  in  every  attack,  were  ready 
to  sink  under  these  repeated  efibits,  without  seeing 
any  end  to  their  toll,  or  any  hope  of  victory.  At  that 
time  Cortes  observed  the  great  standard  of  the  empire, 
which  was  carried  before  the  Mexican  general,  advan- 
cing ;  and  fortunately  recollecting  to  have  heard,  that 
<m  the  fate  of  it  depended  the  event  of  every  battle, 
he  assembled  a  few  of  bis  bravest  officers,  iriioae  horses 
were  still  capable  of  service,  and  placing  himself  at 
tbeir  head,  pushed  towards  the  standard  with  such  im- 
petuowty  that  he  bore  down  .every  thing  before  him. 
A  chosen  body  of  nobles,  iriw  guarded  the  standard, 
made  some  resistance,  hut  were  soon  broken.  Cortas, 
wiUi  a  stroke  of  bis  hmcc,  wounded  the  Mexican  ge- 
neral, and  threw  him  to  the  ground.  One  of  his  to\- 
bwers  alighting,  put  an  end  to  his  life,  and  laid  bold 
of  the  imperii  standard.  The  moment  that  their  leader 
fell,  and  the  standard,  towards  which  all  directed  their 
eyes,  disappeared,  an  universal  panic  struck  the  Mexi- 
cans }  and,  as  if  the  bond  which  held  them  together 
had  ^  been  dissolved,  every  ensign  was  lowered,  each 
soldier  threw  away  bis  weapons,  and  fled  with  preci- 
pitation to  the  mountains.  Hie  Spaniards,  oadile  to 
pursue  them  far,  returned  to  collect  the  spoils  of  the 
6eld ;  and  these  were  so  valuable  as  to  be  some 
compensation  for  the  wealth  whidi  they  bad  lost  in 
Mexico  for  io  the  enemy^s  army  wck  most  of 
their  ^incipal  wairiora  dreased  oat  in  Uwir  richest 
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ornaments,  as  if  they  had  been  marching  to  assured 
victory. 

The  day  after  this  important  action  (being  Jul^ 
8.  1520),  the  Spaniards  entered  the  TIascalan  tern- 
tories,  where  they  wvre  received  witji  the  most  cwdial 
friendship.  Cortes  endeavonred  toavaU  himsdf  of  this 
disposition  as  much  as  possible }  fur  which  parptm  he 
distributed  among  them  the  ridi  spoib  taken  at  Otum- 
ba with  such  a  liberal  hand,  diat  he  made  himself  sure 
of  obtaining  from  tbe  republic  whatever  he  should  de- 
sire. He  drew  a  small  supply  of  ammunition,  and 
two  or  three  field-pieces,  from  his  stores  at  Vera  Cruzj 
He  despatched  an  officer  of  confidence  with  four  ships 
of  Narvae£*s  fleet  to  Hispaniola  and  Jamaica,  to  en- 
g^  adventurers,  and  to  purchase  horses,  gunpowder, 
and  otBer  military  stores.  And  as  he  knrw  that  it 
would  be  in  vain  to  attempt  the  reduction  of  Mexico, 
unless  be  could  secure  the  command  of  the  lake,  he 
gave  nders  to  prepare,  in  the  mountains  of  TIascala, 
materials  for  biulding  12  brigantines,  so  that  they 
might  be  canned  thither  in  pieces,  ready  to  be  pvt  to- 
gether, and  launched  when  he  stood  in  need  their 
service.  But,  in  tbe  mean  time,  his  soldiers,  alarmed 
at  the  thoughts  of  being  exposed  to  such  calamities  a 
second  time,  presented  a  remonstrance  to  their  general, 
in  which  tbey  represented  the  imprudence  of  attack-  - 
ing  a  powerful  empire  vrith  his  shattered  forces,  and 
formally  required  him  to  return  back  to  Cuba.  AH 
the  eloquence  of  Cortes  f»uld  now  only  prevail  witb  > 
tbem.to  delay  tbeir  departure  for  som«  time,  when  he 
promised  to  dismiss  such  as  should 'desire  it.  How- 
ever, this  was  wly  a  pretence;  for  Cortes,  io  fact, 
bad  the  conquest  of  Mexico  as  much  at  heart  as  ever. 
Without  giving  his  soldiers  an  opportunity  of  cabal* 
ling,  therefore,  he  dail^  empkt^ed  them  against  the 
peo^e  of  tbe  neighbouring  provmces,  who  ud  cut  off 
■ome  detachments  of  Spamuds  during  bis  misfertunea 
at  Mexico }  and  by  which,  as  be  was  constantly  at- 
tended witb  success,  his  men  soon  resumed  tbeir  wont*, 
ed  sense  of  superiority^  loi 

But  all  tbe  e£Ebrts  of  Cortes  could  have  been  of  little  Cwtes  re- 
avail,  bad  he  not  unexpectedly  obtained  a  reinflDrce-^  nnMme^d 
ment  of  Spanish  soldiers.    These  belonged  to  an  arma*  p^^^rn-^ 
ment  fitted  out  by  Francisco  de  Garay,  governor  of  J»»mtBaU 
maica,  who  had  long  aimed  at  dividing  with  Cortei 
the  glory  and  gain  of  annexing  the  empire  of  Mexico 
to  tbe  crown  of  Castile.    They  had,  however,  unad- 
visedly made  tbeir  attempt  on  the  ncrtheni  provinces, 
nhtn  the  country  was  poor  and  tbe  inhabitants  fierce 
and  wariike  }  so  tMt,  afW  a  snccesnon  of)lisaitm,the7 
were  now  obliged  to  ventnre  into  Vera  Cruz,  maA  cast 
themselves  upon  the  mercy  of  Uieir  countrymen }  and 
here  they  also  were  soon  persuaded  to  throw  off  their 
allegiance  to  their  master,  and  to  enlist  with  Cortea 
About  the  same  time  a  ship  arrived  from  Spain,  freight- 
ed by  some  jmvate  adventurers,  with  miUtaiy  stores  j 
and  the  cargo  was  eagerly  purchased  by  Cortes,  while 
the  crew,  following  tbe  exam^  of  the  rest,  joined  him 
atTlascahu 

From  these  various  quarters,  the  army  of  Cortes 
was  augmented  with  x8o  men  and  20  horses ;  by 
which  means  be  was  enabled  to  dismiss  such  of  tbe  loK 
diera  of  Narvaez  as  were  most  troublesome  and  discm^ 
tented;  af^  thedoparbire  of  whom  be  still  mnstnvd. 
550  infantry,  of  whom  80  were  •xmuk'^'i^'vseAi^ ' 
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Hifttw;.  cross  Imws,  40  iHunemen,  unA  nine  pieces  of  aititiecy, 
'  i^v— i'  At  tbe  head  of  these,  with  10,000  Tlascalans  and  other 
I03    inendly  TniMaas,  he  hegia  fail  narcb  temrds  ftkxsco, 
He  Ktsoat^^  28th  of  December,  US  nanthfl  «aer  hb  fiOal  re- 
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treat  from  tiut  city. 
As  sooa  as  Cortes  catered  tbe  enemy**  tenituries, 

be  discovered  various  preparatioas  to  obstruct  his  pro- 
gress. Bat  bis  troops  forced  their  way  with  little  dif- 
ficolty  }  and  took  posseasioD  of  Tezcuoo,  tlie  seooad 
.city  of  tbe  empire,  situated  on  the  l>iak8  of  the  farice, 
about  20  miles  from  Mexico.  Here  be  determined  to 
establish  his  head  quarters,  as  the  most  proper  statin 
fiv  lauKibing  his  Imgaatinfls,  as  well  as  for  making  his 
a^roBches  to  tbe  capital.  In  order  to  vender  bis  re- 
sidence there  mere  secure,  he  deposed  the  cacique  or 
chi^  who  was  at  the  bead  of  that  coamianity,  under 
preteiwe  of  some  defect  in  his  title,  and  sabstituted  in 
bn  place  n  person  whom  a  fiwtion  of  the  aobles  peintrd 
cat  as  tbe  right  beir  of  that  dignitf .  Attached  to  bim 
hy  this  benefit,  tbe  new  caciqae  and  his  wftetenta  acf- 
md  tbe  Spaniards  with  innolahle  fidelity. 

As  tbe  ooostmctioa  of  tbe  brigantiaes  advanced 
•lowly  under  die  nnskilfiil  bands  of  soldiers  and  lb- 
dimis,  whom  Cartes  was  obliged  to  employ  in  assisting 
three  or  Crar  carpenters  who  happened  fortunately  to 
be  in  his  service,  and  as  be  had  not  yet  received  tbe 
reinforoeawnt  which  be  expected  from  Hispaniola,  be 
was  not  in  a  condifioa  to  turn  his  arms  directly  against 
tbe  ca^al.  To  have  attacked  a  city  so  po|Hrioiis,  so 
weir  jvepaied  for  defence,  and  in  a  sitaation  of  sucfa 
peculiar  strength,  must  have  exposed  bis  troops  to  ine- 
Tttable  destmcdon.  Hone  months  elapsed  before  tbe 
materiali  fat  constmoting  the  brigantiaes  were  finish- 
ed, and  before  he  beard  any  tbii^  with  respect  to  the 
success  of  his  negociation  in  Hispaaiola.  Tlus,  how- 
ever, was  not  a  season  of  inaction  to  Cortes.  He  at- 
tacked BQcceasively  several  of  tbe  unvns  situated  arannd 
tbe  lake  *,  and  thou^  all  the  Mexican  power  was  ex- 
erted te  obstruct  his  operations,  he  either  coropeUed 
them  to  submit  to -the  Spanish  crown,  or  reduced 
them  to  rains.  Other  towns  ho  endeavonred  to  con- 
ciliate by  more  gentle  means*,  and  though  he  could 
not  hold  any  intercourse  with  the  inhabitants  but  by 
the  intervention  of  inteipreters,  yet,  under  all  the  dis' 
advanta^  of  that  tedious  and  imperfect  mode  of  com- 
munication, he  had  acqoired  sncb  a  diorou^  knovriedge 
of  tbe  state  of  tbe  eonntiy,  as  well  as  of  the  dispositions 
of  the  people,  that  be  conducted  his  negociatioos  and 
intrigues  witb  astonishing  dexterity  and  success.  Most 
of  the  cities  adjacent  to  Mexico  were  originally  tbe 
capitals  of  small  independent  states  ;  and  some  of  them 
having  been  but  lately  annexed  to  tbe  Mexican  empire, 
still  retained  the  remembrance  of  their  ancient  liberty, 
and  bore  with  impatience  the  rigorous  yoke  of  their 
new  masters.  Cortes  having  early  observed  symptoms 
1^  their  disaflfection,  availed  himself  of  this  knowledge 
to  gain  their  confidence  and  friendship.  By  o&ring 
with  ctofidence  to  deliver  Uiem  from  tbe  odioos  do- 
minion of  the  Mexicans,  and  by  liberal  promises  of 
more  indulgent  tceatmoit  if  tliey  would  unite  witb 
fiim  against  tbeir  oppressors,  he  jKcvniled  on  tbe  peo- 
]de  of  sevoral  oonstderable  districts,  not  only  to  ac- 
knowledge the  king  of  Castile  as  their  sovereign,  bat 
to  npply  the  ^rniub  camp  with  provisions,  and  to 
•lengthen  his  arnqrinth  auxiliary  troops.  Guatimo- 


xia,  on  the  first  ajiptiaiinJU  of  Mlsctioa  amnng  |m  9ht«r^ 
subjects,  exerted  bima^witfa  vigour  to  ff^^**^  erf  >  --^ 
foaiak  liieir  revolt ;  but,  ia  ^te  of  Ms  eaerts,  tbe  spi- 
rit ooatimied  to  ^aead.  Tbo  Spaniards  giadually  ac- 
•uoed  new  allies  }  and  with  deqi  ootxjem  be  belieUl 
Cortes  arntng  against  liis  caspire  those  very  bands 
whidt  ouglit  to  have  been  acdve  in  bis  ^fenoe,  and 
ready  to  advaoce  gainst  tbe  capital  at  tbe  bead  cf  a 
munereus  body  of  hts  own  subjects. 

While,  by  these  various  methods,  Cortes  vna  gra- 
duaUy  circomscribing  tbe  Mexican  power  witbin  sudi 
oanow  limits  that  bis  prospect  of  ovetturain^  it  seemed 
neitber  to  be  uncertain  nor  remote,,  all  bis  schemes 
were  wdl  nigh  defeated  by  a  eans^ncy  against  km 
own  pmw,  and  which  was  dbcovered  oulv  a  shmt  time 
be&re  it  wms  to  have  been  executed.  IImd^  man 
ifere  CMweamed,  Cartel  did  not  think  proper  to  punin 
uy  mwe  thnn  the  fiincipat  liugleader,  whom  be 
caused  immediately  to  be  bai^^ }  and  then,  tridwut 
allowing  them  leisure  to  mmmate  «n  what  had  hap- 
pened, and  as  Uie  most  effectual  means  ef  j^veotiiw 
the  return  of  a  natinons  spirit,  he  detemine^l  to  cafl 
fivtb  bis  tnMps  immediately  to  action.  Fwtanately 
a  proper  occasion  for  this  occurred,  wttbont  his  ooearing 
to  court  it.  He  received  intelligence,  that  tbe  mate- 
rials for  bnilding  the  brigaatines  were  at  length  com- 
pletely finished,  and  waited  only  for  a  body  oS  Spa- 
niards to  cuidnct  them  to  Texcnoo.  Hie  command 
of  this  convoy,  consisting  of  200  iiwt  addiers,  15 
borsemen,  and  two  field-piccca,  be  gave  to  Sandoval, 
who  by  the  vigilaace,  activity,  and  oenn^e,  wUch  be 
maniCMted  on  every  oocasion,  was  growing  daily  in  Ins 
.  confidenoe,  and  in  the  estimation  «f  bis  fMlow-eoMicrs. 
Tbe  Tlascahwis  fumbbed  8000  Tamaie*,  an  infsrier 
order  of  men  destined  f«>s«-vile  tasks,  to  carry  tbe  ma- 
teriiJs  en  their  thoulders,  and  appointed  15,000  war- 
riors to  accompany  and  defend  them.  Sandoval  made 
tbe  disposition  fw  tbeir  progress  with  great  ^npriety, 
placing  tbe  Tameees  in  the  centre,  one  body  of  wat^ 
riors  in  the  front,  another  in  Ibe  rear,  with  consider- 
able parties  te  cover  the  flanks.  To  each  of  these  be 
joined  some  Spaniards,  not  only  to  assist  diem  in  duk 
ger,  but  to  accustem  them  to  regularity  and  aubordi- 
nation.  Farties  of  Mexicans  fr^oently  speared  ho- 
vering aTBDiid  ^em  on  ^  Ingb  gromds :  but  peredv- 
ing  no  prospect  «f  snoceas  in  nttnclung  an  eneiny  coo- 
tinually  on  bis  guard,  and  pivpared  to  receive  them, 
dif^  did  not  venture  to  mcdest  him  ;  and  Sandoval  bad 
the  glory  of  conducting  safdy  to  Tezenco  n  canvay 
on  which  all  ^  fiitoie  operations  of  bis  oonatrymai 
dqiended. 

Cortes  determined  to  attack  tbe  city  frvm  three  dif-UeocaSt* 
ferent  quarters}  from  Texcuoo  on  the  east  side  of  thewpi 
lake,  firam  Tacnba  on  die  west,  and  from  Cnayocan  to- 
wards tbe  south.  These  towns  were  situeted  on  tbe 
priocip^  canseways  wfaich  led  to  the  capita),  imd  in- 
tended for  their  defence.  He  i^pointed  Sandoval  to 
command  in  the  first,  Pedro  de  Alvarado  in  tbe  second, 
and  Cbristoval  de  Olid  in  the  third  ;  allotting  to  each 
a  numerous  body  of  Indiaa  auxiliaries,  toother  with 
an  equal  division  of  Spaniards,  who,  by  the  jnnctioo 
of  tbe  troops  from  Hispaniofai,  ammmted  now  to  86 
horsemen,  and  818  foot  foot  soldiaa;  ojTwbom  xxSweie 
armed  widi  muskets  or  cross-bows,  llieir  train  of  ar- 
tillery caosisted  of  dm  battering  cannan,jBiid  fieM- 

jocces. 
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ll!>.tar]^  fiecM.  Ue  nservcd  for  hinuelfi  as  the  stetMU  «f 
«      est  inportaBce  end  duger,  the  oonduet  of  the  brigM- 
tines,  each  armed  with  one  of  bis  small  cauiwn,  ud 
nuinned  with  25  Spaniards. 

As  Alvarado  and  Olid  proceeded  tAwards  tbe  pest* 
assinwd  them,  they  br^e  down  tbe  aqueduots  wbic^ 
tbe  Mgemuty  of  the  Mexkaus  had  erected  for  convey- 
ing water  into  the  capital,  and,  by  tbe  dintresa  U 
wbicb  this  reduced  tbe  inbaUtnttts,  guvo  a  beginmnt 
to  the  caLamitiea  nhif^  tiiey  were  diostined  to  8U^> 
Alvarado  and  Olid  found  tbe  towns,  of  which  tbey 
were  ordered  to  take  possession,  deserted  by  their  in< 
habitants,  who  bad  fled  for  safety  to  tbe  capital,  where 
Guatimozin  had  collected  the  chief  force  of  his  em- 
fue,  as  there  .nlone  he  could  hope  to  make  a  auocessful 
stand  against  tbe  formidable  enemies  who  were  ap^ 
proacbir^  to  assault  btm. 

Tbe  first  cflbrt  of  the  Mexicans  was  to  destroy  tbe 
fleet  of  brigantues,  the  fatal  efiects  of  Fboae  opera- 
tions they  foresaw  and  dreaded.  Though  tbe  brigan- 
[encaiu,  tines,  after  all  tbe  labour  and  merit  of  Citftes  in  fonn- 
id  become  ing  them,  wu«  of  inconsideraUe  .bulk,  nidely  c0»- 
"^^^  Btructed,  and  manned  chiefly  witli  ludniM,  hanlly  pot- 
Msnd  of  skill  enodg^  to  conduct  them,  they  DHist  ban 
been  objects  of  tsnor  to  a  people  uiMcqiHuntcd  with 
any  navigation  but  that  of  their  lake,  and  possessed  of 
no  vessel  larger  than  a  canoe.  Necessity,  however,  ur- 
g^d  Guatimozin  to  hazard  tbe  attack  j  and  hiding  to 
supply  by  numbers  what  be  wanted  in  force,  be  assem- 
bled Mtob  a  multitude  of  canoes  as  covered  tbe  lace  of 
tbe  lake.  They  rowed  on  boldly  to  tbe  cbarget  while 
tbe  brigflntines,  retarded  by  a  dead  cairn,  could  siuucdy 
advance  to  meet  them.  But  as  the  enemy  drew  near, 
a  breeze  suddenly  sprung  up ;  ia  a  moment  the  sails 
were  spread,  and  tbe  brigaatioes  with  irresistible  in»- 
potmaily  bivke  their  feeble  oppoBcat^  overset  many 
canoes,  and  dissipated  tbe  iriiole  amaBoat  with  snch 
duster,  ao  canTiaeed  tbe  Mffliicnns,  that  the  pro- 
gress of  tbe  Europeans  in  knewle^;e  and  arts  rond* 
cred  their  superierity  greater  on  tfcis  new  olemiittt 
than  dwy  fand  hitherto  found  it  by  land. 

From  that  lime  Cortes  remainod  matt^  of  the  lake ; 
and  tbe  brigantines  hot  only  preserved  a  communica- 
tiw  between  the  ^mniwds  in  tbeir  different  stations, 
thongb  at  a  coasideraUe  distance  frops  each  other ;  btft 
were  employed  to  cover  tbe  causeways  en  each  udo, 
and  keep  off  tbe  canoes,  when  they  attempted  to  a»* 
noy  tbe  troops  as  tbey  ndvanoed  towards  tbe  cit^.  He 
fmntd  tbe  iHrigantines  in  ibne  divisiMis,  allottiag  one 
to  each  station,  with  orden  to  second  tbe  operations 
of  tbo  officer  who  comnlanded  there.  From  aU  tbt 
throe  Motions  be  posbed  Hw  attack  against  tbo  city 
with  cqoal  Tigow )  btit  ia  a  nmmor  co  very  diftnat 
iroia  that  by  wlMcb  Aeget  are  cobdoiJted  in  regular  trar, 
as  mij^t  appNit  ito  less  improper  than  magmimt  td  per- 
sona  maoqaaiatod  i^b  his  ^nation.  Ea^moming  his 
troftpo  aasaolted  the  bankaikt  wlmb  tbe  cneaiy  bad 
erected  on  tbe  oauseways,  forced  their  wi^  over  tbe 
treacbeo  which  tbey  had  dug,  aad  thnngb  the  cainls 
w^eie  the  bridges  broken  dewa,  aod  endeavonrcd 
to  peaotmtc  into  tbe  heart  of  the  city,  ia  hopes  of 
obtaining  some  dooisive  adrantage,  wbieb  might  force 
tbe  eoea^  to  surreader,  and  terminate  tbe  war  at  once ; 
but  when  tbe  ofaetiaate  valeor  of  tbe  Mexicans  rcadevod 
tbe  effi>rts  of  tbe  dinr  ineffectual,  the  Spaniirds  retired 
Vol.  XIII.  Part  II. 


I  c  a  769 

ill  the  eyenicc^io  their  ftii«flr  ^atttott.  Tbus  tbcirtoU  nitfwy. 
and  ^ger  trcn,  in  aomo  measure,  continually  i^6n4w-  ^"^'j' 
ed,  the  Mexicans  repairing  in  tbe  night  what  the  Spa- 
niards had  destroyed  through  tbe  day,  add  recovenog 
the  posts  from  which  tbey  had  driven  them.  But  ao- 
cessity  prosciUied  diis  slow  and  lutoirard  mode  (rf*  ope- 
ration. Tbe  Minber  of  ius  troopo  was  so  small,  that 
Cortes  diUBt  not,  with  a  bandAil  of  men,  attempt  to 
make  a  lodgement  in  a  city  *bei«  be  might  be  siw- 
nunded  and  annoyed  by  each  m  multitude  of  enemiet. 
Tbe  remembrance  of  wliat  be  bad  already  suffered  by 
the  ili-judged  confidence  ttitb  which  he  had  ventured 
into  such  a  dangeroos  sittuition,  was  still  fresh  in  his 
mind.  The  Spaniards,  exhausted  «rith  fatignet  were 
unable  to  guard  tbe  Tarious  posts  which  uiey  daily 
gained  -f  and  though  their  camp  waa  filled  with  ladiaa 
auxiliaries,  they  durst  not  devolve  this  charge  upon 
tbem,  because  tbey  wai-c  so  little  aocustonied  to  disci- 
pline, that  no  omifidence  could  be  ^aecd  in  their  vi- 
gilance. Besides  this,  Cortes  was  extranely  solicitons 
to  preserve  the  city  as  modi  as  possible  from  being  de- 
stroyed, both  as  he  destined  it  to  be  the  capital  of  bis 
Goti^uerts,  and  wished  that  it  might  rrmain  as  a  mo- 
nument of  bis  g^ry.  From  all  these  coasidecations, 
lie  adhered  obstmately,  for  a  month  after  the  siege  was 
opened,  to  tbe  system  which  he  had  adopted.  Tfa« 
Mexicans,  in  their  own  defence,  disjdayed  valour 
wbicb  was  hardly  inferior  to  that  with  which  tbe  Spa- 
niards attacked  tbem.  On  land,  on  water,  by  night 
and  by  day,  one  forioos  conflict  succeeded  to  another. 
Several  Spaniards  were  killed,  awre  wounded,  and  aU 
were  ready  to  sink  under  the  toils  of  uniotermitting 
service,  wbicb  Were  rendned  nwre  intolerable  by  the 
injuries  of  the  season,  Uk  periodical  rains  being  now 
set  in  witli  their  usual  violence. 

Astonished  aod  disconcerted  with  the  length  and  dif- 
ficulties of  the  siege,  Cortes  determined  to  make  one 
great  eflbrt  to  get  possession  of  the  ci^  befwc  be  re* 
Dnquisbed  the  pUn  which  he  had  hitherto  Mbwed, 
and  had  reeonne  tb  any  ethei'  mode  of  attack.  With 
tbia  view  he  ceal  instmetiona  to  Alvarado  and  Sando- 
val to  advance  irith  tbeir  divisions  to  a  geaeral  assatdt, 
aod  took  tbe  command  in  persdn  of  that  posted  on  the 
causeway  of  Cuyoean.    Aointatcd  by  his  presence,  and 
the  oxpectaiion  of  some  decisive  event,  the  Spaniards 
pushed  forward  with  irresistible  impetuosity.  Tbey 
broke  through  one  barricade  after  another,  foroed  tbeir 
w«y  o\'er  the  dttfJies  and  caaala,  aad  having  entered 
tbe  dty,  eained  groand  iocescantly^  id  sptto  of  the  mul- 
titude and  fiwocity  of  tlieir  o^onentc    Corteb,  tboi^ 
deUgbted  with  the  rapidity  of  his  progress,  did  net 
ieiwet  that  he  au|^t  atill  tod  it  necseasary  td  retreat  4 
ana  in  e«d^  to  Cecmre  it,  ^peidted  Julian  do  Alderetet 
a  eaptaia  of  ehief  note  in  the  tnops  wbieb  be  had  m* 
oeived  freid  Hb^aniida,  to  fiU  np  the  canalsaodgi^ 
in  the  causeway  as  ^  main -body  aAvaacid.  Tbato^ 
fiecr  deeming  it  iai^oriotu  to  be  tjkm  etiqiloyed,  whUa- 
fais  compamons  wen  ia  tbe  best  of  action  and  tbe  ca- 
reer of  victory,  neglected  tbe  important  charge  com- 
mitted to  him,  and  hurried  on  inconsiderately  to  mii^le 
with  the  combatants.    Tbe  Mexicans,  whose  military 
Bttcatioa  and  skill  were  daily  iraproviog,  no  sooner  ob- 
served this,  than  they  oarriod  an  accoant  of  it  to  their 
monarch* 

Goatimozio  instantly  discerned  the  c<»aK.«q^9£c«»%  «K 
■t  ^  jE 
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HiAoTT-  ^  ciMff  wUdi  the  ^uitT^  trmd  cmnmitte^,  »aA,  with 
*n  ■  y— admiraUe  pntenoc  of  miml,  prepared  to  take  advantage 

of  it.  He  comnuDded  the  troops  patted  in  the  front 
to  slacken  their  efforts^  in  order  to  allure  the  Spaniards 
to  push  forward,  while  be  d«spatched  a  large  body  of 
-chosen  warriors  through  diiferent  streets,  sonw  by  land, 
and  others  by  water,  towards  the  great  breach  in  the 
caoseway,  which  bad  been  lell  open.  On  a  signal 
which  he  gave,  the  priests  in  the  great  temple  struck 
-the  great  drum  consecrated  to  the  god  of  war<  No 
•Doner  did  the  Mexicans  bear  its  doleful  solemn  sound, 
calculated  to  inspire  them  with  contempt  of  death  and 
with  entbosiastic  ardour,  than  they  rushed  upon  the 
enemy  with  frantic  jage.  The  Spaniards,  uoable  to 
resist  men  urged  oa  do  Ten  by  religious  fury  than  hope 
of  success,  began  to  retire,  at  first  leburely,  and  with 
a  eood  countenance ;  but  as  the  enemj  pressed  on, 
and  their  own  impatience  to  escape  increased,  the 
terror  and  confusion  became  so  general,  that  when 
they  arrived  at  the  gap  in  the  causeway,  Spaniards 
and  Tlascalans,  horsemen  and  infantry,  plunged  in  pro- 
miscuously, while  the  Mexicans  ru^ed  upon  them 
fiereely  from  evei^  side,  their,  little  canoes  carrying 
them  through  sbous  which  the  brigantines  eonld  not 
Corture-  'Ppr***^^'^-    1°  Cortes  attempt  to  stop  and 

palfcdinuTally  bis  flying  troops  j  fear  rendered  them  regardless 
attack.  of  lus  entreaties  or  commands.  Finding  all  his  endea- 
vours to  renew  the  combat  frnitless,  his  next  care  was 
ta  save  some  of  these  who  had  thrown  themselves  into 
the  water bnt  while  thus  employed,  with  more  atten- 
tion to  their  situation  than  to  his  own,  six  Mexican 
captains  suddenly  laid  held  of  bim,  and  were  hurrying 
hiai  off  in  triumph  ;  and  though  two  of  his  officers  res- 
cued him  at  the  expence  of  theivown  lives,  be  received 
several  dangerous  wounds  before  be  t»uld  break  loose. 
Above  60  Spaniards  perished  in  the  reut ;  and  what 
rendered  the  disaster  more  afflicting,  40  these  fell 
alive  into  the  hands  of  an  enemy  never  known  to  show 
mercy  to  a  captive. 

The  ajiproacb  of  night,  though  it  delivered  the  de« 
jected  Spaniards  from  (he  attacks  of  the  enemy,  nsher>- 
cd  in,  what  was  hardly  less  grievous,  the  noise  of  their 
harbarous  triumph,  and  of  the  horrid  festival  with 
which  they  celebrated  their  victory.    £very  ifoarter 
of  the  city  was  illuminated ;  the  great  temple  shone 
with  such  peculiar  splendour,  that  the  Spaniards  could 
plainly  see  the  people  id  motion,  and  the  priests  busy 
i»  hastening  the  preparations  for  the  death  of  the  pri- 
soners.   Through  the  ^loom  they  fancied  that  they 
discerned  their  companions  by  the  whiteness  of  their 
■kins,  as  they  were  stripped  naked  and  compelled  to 
iLance  before  the  image  of  the  god  to  whom  they  were 
to  be  offered.   They  heard  the  shriijks  of  those  who 
were  sacrificed,  and  thought  they  could  distinguish  each 
unhappy  victim  by  the  well-known  sound  of  his  voice. 
Imagination  added  to  what  they  really  saw  or  heard, 
•nd  augmented  its  horror.    The  most  unfeeling  melt- 
ed into  tears  of  compassion,  and  the  stoutest  heart 
trembled  at  the  dreadful  spectacle  whieh  they  be- 
held. 

Cortes,  who,  besides  all  that  he  felt  in  common  with 
his  soldiers,  wan  oppressed  with  the  additional  load  of 
anxious  reflections  natural  to  a  general  on  such  an  un- 
■xpectcd  calamity,  could  not  like  them  relieve  his  mind 
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by  givbg  vent  to  its  aogoish.   He  was  obliged  to  as-  ; 
ssume  an  air  of  traDquillity  in  order  to  revive  the  spirits  ^ 
and  hopes  of  his  followers.    The  juncture,  indeed,  re- 
quired an  extraordinary  exertionof  fortitude.  TheMexi-  T 
cans,  elated  with  their  victory,  sallied  out  next  morning 
to  attack  him  in  his  quarters.    But  tbey  did  not  rely  ^ 
on  the  efforts  of  their  own  arms  alone  :  tbey  sent  the  ^ 
heads  of  the  Spaniards  whom  they  had  sacrificed  to  the 
leading  men  in  the  adjacent  provinces,  and  assured  them 
that  the  ^oA  of  war,  appeased  by  the  blood  ef  their  inva- 
ders, winch  bad  been  shed  so  plentifully  on  his  altars,  had 
declared  with  an  andible  voice,  that  in  eight  days  time 
those  bated  enemies  should  be  finally  destroyed,  and 
peace  and  prosperity  re-established  in  the  empire. 

A  prediction,  uttered  with  such  confidence,  and  ia 
terms  so  void  of  ambiguity,  gained  universal  credit 
among  a  people  prone  to  superstition.  The  zeal  of 
the  provinces  which  had  already  declared  against  the 
Spaniards  augmented,  and  several-  which  had  hitherto- 
remained  inactive  took  arms  with  enthusiastic  ardour  to 
execute  the  decrees  of  the  gods.  The  Indian  auxiliaries 
who  had  joined  Cortes,  accustomed  to  venerate  the 
same  deities  with  the  Mexicuis,  and  to  receive  the  re- 
sponses of  their  ^iests  with  the  same  implicit  faith,  ahan- 
doned  the  Spaniards  as  a  race  of  men  devoted  to  certain 
destruction.  £ven  the  fidelity  of  the  Tlascalans  was 
shaken,  and  the  Spanish  troops-were  left  almost  alrae  ia 
their  stations.  Cortes,  finding  that  he  attempted  in 
vain  to  dispd  the  superstitioas  fears  of  his  confederates 
by  argument,  took  advantage,  from  the  imprudence  of 
those  who  bad  framed  the  prophecy  in  fixing  its  accom- 
plisbraeut  so  near  at  band^  to  give  them  a  striking  de- 
monstration of  its  falsity.  He  suspended  all  military 
operations  during  the  period  marked  out  by  the  oracle. 
Under  cover  of  the  brigaotines,  which  kept  the  enemy 
at  a  distance,  bis  troops  lay  in  safety,  and  the  fatal  term 
expired  wiUiout  any  disaster. 

His  allies,  ashamed  af  their  own  credulity,  returned' 
t»  their  station.  Other  tribes.  Judging  that  the  gods, 
who  bad  new  deceived  the  IVfcxifrans,  had  decreed 
finally  to  withdraw  their  protection  from  them,  joined 
hie  standard;  and  such  was  the  levity  of  a  simple 
people,  moved  by  every  slight  impression,  that,  in  a 
short  time  after  such  a  general  defection  of  his  confe- 
derates, Cortes  saw  himself,  if  we  ma^  believe  his  own 
account,  at  the  head  of  1 50,000  Indians.  Even  with  ^ 
such  a  numerous  army,  he  found  it  necessary  to  adopt 
a  new  and  more  wary  system  of  oper^ion.  Instead  ofm 
renewing  his  attempts  to  become  master  of  the  city  at"* 
once,  by  such  bold  but  dangerous  efforts  of.  valour  as^ 
he  had  already  tried,  be  made  his  advances  gradually, 
and  with  every  possible  precaotion  against  exposing  hts 
men  to  any  ealamity  similar  to  that  whidi  they  still  be- 
wailed. As  the  Spaniards  pushed  forward^  the  Indians 
regularly  repaired  the  causeways  behind  them.  As  soon 
as  tbey  got  possession  of  any  purt  of  the  town,  the  houses 
were  instantly  levelled  with  the  ground.  Day  by  day, 
the  Mexicans,  forced  to  retire  as  their  enemies  gained 
ground,  were  hemmed  in  within  more  narrow  limits. 
Guatimozin,  though  unable  to  stop  the  caner  of  the 
enemy,  continued  to  defend  bis  capital  with  obstinate 
resolution,  and  disputed  every  inch  of  ground.  Bnt  the 
Spaniards,  having  not  only  varied  their  mode  of  attadc, 
Intf  bj  order  of  Cortes,  having  changed  the  weapons 
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fii^My.  indi  vdudt  tli^  fin^t,  mn  again  armed  vrith  the 
■■^M  kw  ChiiiaiitlBn  spean,  vludi  they  bad  enjoyed  with 
•«£  saccesa  against  Narvaez :  and,  hj  the  firm  amy 
in  wliick  this  enaUed  tbem  to  range  tkemselTes,  tbey 
rolled,  with  little  danger,  the  loose  assault  of  the 
Mexicans  J  incredible  numbers  of  whom  fell  in  the  con- 
flicts, which  they  renewed  every  day.  While  war 
wasted  without,  famine  be^;an  to  consume  tbem  within 
the  city.  The  Spanish  bngantioefl,  having  the  entire 
command  of  the  lake,  rendered  it  impossible  to  receive 
any  supply  of  provisions  fay  water.  The  vast  number 
•f  nis  incUan  auxiliaries  enabled  Cortes  to  shut  op  the 
nvenues  to  the  city  by  land.  The  stores  which  Goati- 
aKoin  had  laid  up  were  exhausted  by  the  multitudes 
which  crowded  into  the  i»pital  to  defend  their  sovereign 
and  the  temples  of  their  gods.  Not  only  the  people, 
hut  persons  of  the  highest  rank,  felt  the  utmost  distresses 
of  want.  What  they  snSered  brought  on  infecUoos  and 
nntal  distonpers,  the  last  calamity  that  vints  be- 
sieged cities,  and  which  filled  up  the  nwasoie  of  their 
109  woes. 

itttuKM      But,  under  the  pressure  of  so  many  and  such  various 
l^J^^!^  evils,  the  spirit  of  Guatioiozin  remained  firm  and  un- 
subdued.    He  rejected  with  scorn  every  overturs  of 
peace  from  Cortes  j  and,  disdaining  the  idea  of  submit- 
ting to  the  oppressors  of  bis  country,  determined  not 
to  survive  its  ruio.    The  Spaniards  continued  their 
|irogres3.    At  length  all  the  three  divisions  penetrated 
into  the  great  square  in  the  centre  of  the  city,  and 
made  a  secure  lodgment  there.    Hiree-fourths  of  the 
city  were  now  reduced,  and  laid  in  ruins.    The  rc- 
mainii^  quarter  was  so  closely  pressed,  that  it  could 
Hot  long  withstand  sssulants  who  attacked  it  from  their 
new  station  with  superior  advantue,  and  more  assured 
expectation  of  success.   Hie  lU^tcan  nobles,  soli- 
citous to  save  the  life  of  a  monardi  whom  they  rever- 
ed, prevailed  on  GnaUmozin  to  retire  from  a  place 
where  resistance  was  now  vain,  that  he  nught  rouse  the 
more  distant  provinces  of  the  empire  to  arms,  and 
maiutain  there  a  more  successful  struggle  with  the  pub- 
lic enemy.    In  order  to  facilitate  the  execution  of  this 
measure,  they  endeavoured  to  amuse  Cortes  frith  over- 
tures of  submission,  that,  while  his  attentioa  was  cm- 
ployed  in  adjusting  the  articles  of  pacification,  Gaa- 
timoztu  might  escape  unperceived.  But  they  made  tbis 
attempt  upon  a  leader  of  greater  sagacity  and  discern-  . 
ment  than  to  be  deceived  by  their  arts.  Cortes  suspect- 
ing tbvir  intention,  and  aware  of  what  moment  it  was 
to  defeat  it,  appointed  Sandoval,  the  ofBcer  on  whose 
vigilance  be  cwild  most  perfectly  rely,  to  take  the 
command  of  the  brlganttnes,  with  strict  injunctions  to 
watch  every  motion  of  the  enemy.    Sandoval,  atten- 
tive to  the  cbai^  observing  some  large  canoes  crowd- 
ed with  people  rowing  along  the  lake  with  extraordi- 
nmrj  rapidity,  instantly  gave  the  signal  to  chase. 
Gracia  Holguin,  who  commanded  the  fleetest  brigan- 
line,  soon  overtook  tbem,  and  was  preparing-  to  fire 
on  the  foremost  canoe,  which  seemed  to  carry  some 
person  whom  all  the  rest  followed  and  obeyed.  At 
«nce  the  rowna  dn^  their  oars,  and  all  on  hoard, 
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throwing  down  their  anna,  ccmjured  him  with  eriea  w^tMj. 
and  tears  to  fortwar,  as  the  emperor  was  there.    Hoi-  *     t  ^ 
gain  eagerly  seized  his  prize  j  and  Guatunozin,  with  a  ."° 
dignified  composure,  gave  himself  up  into  his  bands, 


requesting  only  that  no  insult  mig^t  be  offitrcd  to  the 
empress  or  his  children.   When  conducted  to  Cortes, 
he  appeared  neither  with  the  sullen  fietceness  of  a  bar- 
baHan,  nor  with  the  dejection  of  a  supplicant.    **  I 
have  done,*^  said  he,  addressing  himself  to  the  Spanish 
general,  "  what  became  a  monarch.    I  have  defended 
my  people  to  the  last  extremity.    Nothing  now  re- 
mains but  to  die.    Take  this  dagger,"  laying  his 
hand  on  one  whitdi  Cortes  wore,  **  plant  it  in  my 
breast,  and  put  An  end  to  a  life  which  can  no  longer  be 
of  use."  Ill 
As  soon  as  the  fate  of  their  sovereign  was  known,  Mcdeo 
the  resistance  of  the  Mexicans  ceased }  and  Cortes  took***^"^ 
possession  of  that  small  part  of  the  capital  iriiich  yet 
remained  nndestroyed.   Tbua  terminated  the  siege  of 
Mexico,  the  most  memorable  event  in  the  conquest  of 
America.   It  continued  75  days,  hardly  one  of  whicli 
passed  without  some  extraordinary  efibrt  of  one  par^ 
in  the  attack,  or  of  the  other  in  the  defence  of  a  city, 
on  the  fate  of  which  botk  knew  that  the  forttme  of 
the  empire  depended.    As  the  strog^e  here  was  more 
obstinate,  it  was  likewise  more  equal,  than  any  be- 
tween the  inhabitants  of  the  Old  and  New  Worlds. 
The  great  abilities  of  Guatimozin,  the  number  of  his 
troops,  the  peculiar  situation  of  his  capital,  so  far 
counterbalanced  the  superiority  of  the  Spaniards  in 
arms  and  dtsciplioe,  that  they  must  have  reUognisfaed 
the  enterprise,  If  they  had  trusted  for  success  to  them- 
selves alone.   But  Mexico  was  overturned  hy  Uie  je»< 
lousy  of  neighbours  who  dreaded  its  power,  and  by 
the  revfdt  of  snhjects  impatient  to  shake  off  its  yoke. 
By  their  effectual  aid,  Cortey  waa  enabled  to  accom- 
plish what,  without  such  sUpport,  he  would  hardly 
have  ventured  to  attempt.    How  ranch  soever  this 
account  of  the  reduction  of  Mexico  may  detract,  on 
the  one  hand,  from  the  marvellous  relations  of  some 
Spanish  writers,  by  ascribing  that  ta  simple  and  ob- 
vious causes  wblcb  they  attribute  to  the  romantic  va- 
lour of  their  countrymen.  It  adds,  on  the  other,  to  tho 
ment  and  abilities  of  Cortes,  who,  under  every  disad- 
vantage, acquired  such  an  ascendant  over  unknown  Jia- 
tions,  as  to  render  tbem  instruments  towards  carrying 
his  scheme  Into  execution. 

The  exultation  of  the  Spaniards,  00  accompludiing 
this  arduous  enterprise,  was  at  first  excessive.  But  this 
was  quickly  damped  b^  tlie  cruel  disappointment  of 
those  sangmne  hopes  which  had  animated  them  amidst 
so  many  hardships  and  danger?.    Instead  of  the  inex- 
haustible weath  which  they  expected  from  becoming 
masters  of  Montezuma*s  treasures,  anil  tlie  ornaments 
of  so  many  temples,  their  rapaciousncss  could  colltMrt 
only  an  inconsiderable  booty  amidst  ruins  and  desola- 
tion (a).    Guatimozin,  aware  of  bis  inipcndlag  fate, 
had  ordered  what  remained  of  the  riches  amasst  d  by 
his  ancestors  to  be  thrown  into  the  lake.    Tbe  Indian 
auxiliaries,  while  the  Spaniards  were  engaged  In  con- 
5  E  2  flict 


(a)  The  gold  and  silver,  according  to  Cortes,  amonnted  only  to  1 30,000 ,peso4,  (Relat.'.28c^  A.)  a  sum  £ir 
inferior  to  that  which  the  Spaniards  had  formerly  divided  in  Mexico. 
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ftict  wtlti  the  cnem^,  hid  cftrried  oDT  the  moat  valuable 
partof  the  spoil.  The  sum  to  be  divided  among  the 
conqueron  was  so  Bmal],  that  manyoftbem  disdained 
to  accept  of  the  pittance  which  fell  to  their  share,  and 
all  murmured  and  exclaimed  :  some  against  Cortes  and 
Ilia  confidants,  whom  they  suspected  of  having  secretly 
M  ppropriated  to  their  own  ui>e  a  large  portion  of  the 
riches  which  should  have  been  brought  into  the  commoa 
stock  }  others  against  Guatimozin,  whom  they  accused 
of  obstinacy,  in  refusing  to  discover  the  place  where  be 
had  hidden  bis  treasure. 

ATguments,  entreaties,  and  promiues,  were  employ- 
ed in  order  to  soothe  tbem ;  but  with  so  little  efltct, 
that  Cortes,  firom  solicitude  tt*  check,  this  growing 
spirit  of  discontent,  gave  way  to  a  deed  which  stained 
the  glory  of  all  his  great  actions.  Without  regarding 
the  former  dignity  of  Guatimozin,  or  feeling  any  re- 
verence for  those  virtues  which  he  had  displayea,  he 
subjected  the  unhappy  monarch,  together  with  bia 
chief  favourite,  to  torture,  in  order  to  force  from  them 
a  discovery  of  the  royal  treasures,  which  it  was  sup- 
posed they  had  concealed.  Guatimozin  bore  what- 
ever the  reBoed  cruelty  of  his  tormentors  could  inflict, 
with  the  invincible  fortitude  of  an  American  warrior. 
His  fellow-sufferer,  overcome  by  the  violence  of  the 
an^ish,  turned  a  dejected  eye  towaiils  his  master, 
which  seemed  to  implore  his  perniishion  to  reveal  all 
that  he  knew.  But  the  bigh-spirited  prince,  darling 
on  him  a  look  of  authority  mingled  with  scorn,  check- 
ed his  weakness,  by  asking,  "  Am  I  now  reposing  on 
a  iicd  of  flowers  ?'*  Overawed  by  the  reproach,  he  per- 
severed in  his  dutiful  silence,  aiid  expired.  Cortes, 
ashamed  of  a  sceue  bo  horrid,  rescued  the  royal  victim 
fram  the  hands  of  his  torturers,  and  prolonged  a  life  re- 
served for  new  indignities  and  sufferings. 

The  fate  of  the  capital,  as  both  parties  bad  fore- 
seen, decided  that  of  the  empire.    The  provinces  sub- 
mitted one  after  another  to  the  conquerors.  Small 
wl'olc*^'''*  of  Spaniards  marching  through  them  with- 

out interruption,  penetrated,  in  diflerent  quarteis,  to  the 
great  Southern  ocean,  which,  according  to  the  ideas  of 
Columbus,  they  imagined  would  open  a  short  as  well 
as  easy  passage  to  the  East  Indies,  and  secure  to  the 
crown  of  Castile  all  the  envied  wealth  of  those  fertile 
regions ;  and  the  active  mind  of  Cortes  began  already 
to  lorm  schemes  for  attempting  this  important  discovery. 
In  bis  after- schemes,  however,  he  was  disappointed ; 
but  Mexico  hath  ever  since  remained  in  the  handd  of 
the  Spaniards. 

Till  Humboldt^s  work  aj^ared,  the  internal  situation 
of  Mexico  was  very  imperfectly  known.  This  cele- 
brated traveller,  who  spent  a  considerable  time  in  visit- 
ing the  most  remarkable  objects,  and  had  access  to  the 
best  sources  oF  information,  ha3  furnished  us  with  a  very 
interesting  account  of  ibe  colony. 

One  of  the  most  remarkable  peculiarities  of  New 
Spain  is  the  great  elevation  of  the  soil.  Three  fifths  of 
the  viceroyalty  consist  of  table  land,  elevated  from 
6000  to  8000  feet  above  the  sea.  It  presents  a  conti- 
nuous and  hardly  broken  plain  between  18°  and  40°  of 
north  latitude.  The  slight  ridges  that  interrupt  it  eel- 
dum  rise  more  than  600  or  600  feet  above  the  valleys 
they  separate.  Some  of  the  mountains,  however,  arc 
of  colossal  magnitude.  The  tops  of  four  only  are  co- 
veted with  perpetual  snow,  the  highest  of  which  has  an 
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ahitude  of  17,700  feet.  The  table  laid  gradually  de. 
clines  towards  the  north.  The  more  elevated  plains^ 
are  arid,  destitute  of  trees,  and  covered  with  a  saline  ^ 
efflorescence.  But  the  greater  part  of  it  is  extremely 
fertile,  and  tlie  whole  exceedingly  healthy.  It  enjoys  a 
diy  and  atmosphere,  and  a  mild  and  temperate 
climate.  X'he  medium  temperature  of  winter  is  from 
55**  to  57°  of  Fahrenheit's  thermometer,  and  in  the 
greatest  heat  of  suouner  it  never  rises  above  7j°.  On 
the  coast,  however,  the  air  is  moiat,  hot,  and  unwhole- 
some, and  the  medium  temperature  of  the  whole  year  Is 
about  78**  or  79°.  The  settlers  divide  the  cultivated 
part  into  three  zones,  i.  The  tierras  calicntes,  or 
warm  grounds,  which  never  rising  looo  feet  above  the 
sea,  have  a  heat  of  about  80*,  and  yield  abundantly 
sugar,  indigo,  cotton,  plantains,  or  bananas.  2.  The 
tierras  Umpladas^  or  temperate  grounds,  which  lying 
on  the  declivity  of  the  great  ridge,  at  an  altitude  from 
4000  to  5000  feet,  enjoy  a  mild  vernal  temperature  of 
68°  or  70%  that  seldom  varies  10°  through  the  whole 
year.  3.  The  tierras  frias,  or  cold  grounds,  having  an 
elevation  of  8000  feet,  and  comprehending  tbe  high, 
plains  or  table  land,  of  which  the  temperature  is  gene- 
rally under  63',  and  never  exceeds  73*. 

The  great  chain  of  mountains  called  the  Andes  is 
continued  tlirough  the  isthmus  of  Panama  and  through 
all  Mexico,  until  tbey  are  lost  in  the  unknown  moun- 
tains of  the  north.  Tlie  most  considerable  of  that 
chain  is  knoivn  in  Mexico  by  the  name  of  Sinrra 
Mar/tx: 

Mexico,  like  Old  Spain,  suffers  from  the  want  of 
water  and  navigable  rivers.  The  Rio  Bravo  del  Norte, 
and  tbe  Rio  Colorado  are  the  moat  considerable,  the 
former  having  a  course  of  j  1 2  leagues,  and  the  latter  of 
2jc.  Those  rivers,  however,  are  situated  in  the  most 
uncultivated  part  of  the  country.  In  the  southern  part 
of  Mexico  there  are  only  small  rivers,  the  Alvai'ado, 
Guasacualco,  Morlezuma,  and  Zacatula  ;  but  the  San- 
tiago which  flows  westward,  and  falls  into  the  Pacif.c 
ocean  in  latitude  si|°,  is  a  large  river. 

There  are  likewise  in  this  country  several  lakes  of 
very  considerable  magnitude  )  but  thobe  of  Nicaragua, 
Chapalla,  and  Pazquaro,  'wliich  are  of  tlie  greatest 
extent,  did  not  belong  to  the  ancient  Mexican  em- 
pire. The  mout  remarkable  were  those  in  the  vale  of 
Mexico,  upon  which  tbe  capital  of  the  empire  was 
founded.  Of  these,  the  fresh  water  one,  called  the 
lake  of  C/iaUo,  extended  in  length  from  cast  to  west 
12  miles,  as  far  as  the  city  of  Xocbimiico ;  from 
thence,  taking  a  northerly  direction,  it  incorporated 
itself  by  means  of  a  canal  with  the  lake  of  Tezcucoj 
but  its  breadth  did  not  excted  six  miles.  The  other, 
named  the  take  ofTiTEcuco^  extended  15,  or  rather  17 
mili's  from  east  lowest,  and  something  more  from  soutli 
to  north  ;  but  its  extent  is  now  much  less,  by  reason  of 
the  Spaniards  having  di%-erted  the  course  of  many  of  tbe 
streams  which  run  into  it.  This  lake  is  salt,  which 
Clavigero  supposes  to  arise  from  tbe  nature  of  the  soil 
which  fonns  its  bed. 

Besides  these,  there  are  a  number  of  smaller  takes, 
some  of  which  are  very  delightful.  There  is  a  vast 
variety  of  mineral  waters,  of  the  nitrous,  snlpfanreons, 
and  aluminous  kinds,  some  af  tbem  so  hot  that  meat 
may  be  boiled  in  them.  At  Tetuhuacao  is  a  kind 
of  petrifying  water,  as  well  u  in  Kveral  other  parts 
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▼ef«etaUc  of  the  e(Dp!re>  One  of  Iheia  forms  a  kind  of  emooth 
'i^iic-  white  stones,  not  displeasing  to  the  taste  j  the  scrap* 
.  ings  of  ii4)ich  taken  in  broth  are  celebrated  as  a  ilia* 
^mretio,  probid>ly  withont  any  good  reason.  The 
rfoae  for  a  person  not  diffienlt  to  be  sireated  is  one 
dram  of  the  scrapings.  Many  of  the  rivers  of  Mexico 
af&rd  snrpriaing  and  beautiful  cascades}  particularly 
the  river  Guadalaxara,  at  a  ^ace  called  TtwwpiiBnwg, 
X  5  miles  to  the  sonAward  of  Uiat  atf .  Along  a  deep 
river  called  Atmmptc  n  a  natural  bridge,  consisting  of 
a  vast  mound  of  earth,  along  Trhtcb  carriages  paw  con- 
veniently. Oavi^jero  supposes  it  to  have  been  tho  firag- 
ment  of  a  moontain  thrown  down  by  an  eardwiuake,  and 
then  penetrated  by  the  river. 

The  agricultore  of  Mexico,  with  all  other  brancbea 
of  industry,  hare  been  mwA  improved  within  the  last 
30  or  40  years  -y  and  so  far  from  the  mines  operating 
against  it,  the  euttivation  df  the  soil  is  generally  carried 
on  widi  the  greatest  spirit  in  the  mining  districts.  The 
plantain  or  oaasna  tree,  which  is  cultivateil  over  an 
extent  of  conntry  containing  a  million  lind  a  half  of  in- 
habitants, yields  so  great  a  produce,  that  an  arpeni  of 
|[ronnd  covered  with  it  will  muntain  50  permiu,  thmrii 
if  sown  with  wheat  it  would  not  sn^rt  two.  Tnt 
fruit  is  fiwinaceons,  and  contains  much  saccharine  xmt- 
ter.  The  tree  does  not  thrive  where  the  medium  tem- 
perature is  below  75*  F.  The  cassava  root,  which 
grows  also  in  the  warm  region,  at  a  height  froth  2000 
to  2700  fitet,  affords  9  flo\ir,  called  mantoe,  which  has 
the  inesfimable  advantage,  that  when  dried  and  toasted 
it  is  secure  from  the  depredations  of  worms  and  other 
insects.  But  maize  is  the  chief  food  of  the  inlmbitants. 
It  is  cnltivated  from  the  coast  to  the  height  of  poco 
feet  above  the  sea.  On  very  fertile  lands,  and  in  good 
years,  It  yields  800  for  1  ;  but  the  average  return  for 
the  intratropical  part  of  the  conntry  is  not  more  than 
1*50  for  I,  and  in  New  CaHfomia  70  or  80.  The  crop 
is  very  uncertain,  and  as  it  b  seldom  equally  good  in 
every  part  of  the  conntry,  tlie  transport  of  maize  comes 
to  be  the  principal  branch  of  internal  commerce.-  A 

feneral  failure  is  followed  by  scarcity,  or  even  janiine. 
ts  price  raries  from  2?  to  Uvres  the  fanega  (equal 
to  It  English  bushels).  Hie  annual  produce  of  New 
Spain  in  maize  is  estimated  at  17  millions  of  fanegas. 
The  Mexican  wheat  is  of  ejccellunt  quality,  and  the 
medium  return  is  from  22  to  25  for  i.  Much  wheat 
is  exported  to  Cu'ba.  Barley  and  rye  thrive  well ; 
oats  are  very  little  cultivated.  The  potato  is  raised 
abundantly  in  the  high  and  cold  parts  of  the  country. 
Rice  is  but  tittle  attended  to,  though  well  adapted  for 
the  marshy  lands  on  the  coast.  The  ccreatia  are  not 
cultivated  in  the  intratropical  part  of  Mexico,  at  a 
(bwer  elevation  than  about  2700  feet  above  the  sea,  and 
in  very  small  quantity  at  a  Iras  bnght  than  4000.  Nei- 
ther wheat  nor  rye  come  to  maturity  at  a  greater  height 
Hum  12000  feet. 

The  BDgar  cane  has  been  successfiiHy  introdnoed  into 
some  of  the  interior  provinces  of  the  continent.  Sugar 
plantations  are  spreading  rapidly  in  the  plain  of  Mexi- 
co, and  supply  not  only  the  home  consumption,  but  af- 
ford an  export  of  half  a  million  of  arnbas  (equal  to  about 
25  lbs.  avoirdupois  each).  The  sugar  cane  is  not  cul- 
tivated hy  slaves. 

The  Spanish  government  has  always  discouraged  the 
cnhlTation  of  the  viae,  the  olive,  the  mnlberry-trce, ' 
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and  the  ^ants  produoing  uemp  and  flax.,  When  Hum-  VegctaUe 
beldt  was  in  the  country,  an  order  came  firora  Madrid 
to  grub  up  all  the  vinos  in  the  northern  parts  of  the 
kingdom,  where  they  had  been  cnltivated  with  se  mndi 
success  as  to  give  afarm  to  the  merchants  of  Cadiz,  by 
the  diminished  oonsenpbon  of  wine  from  the  mother 
CO  on  try.  'Riere  is  but  one  olive  plantation  in  the  conn- 
try, iriiich  belongs  to  the  archbishop  of  Mexico.  Since 
1764,  iriien  the  royal  monopoly  was  established,  no  to- 
bacco can  be  planted,  exo^  in  particular  districts, 
and  none  tan  be  sold  except  te  the  king's  officers. . 
Parties  of  soldiers  are  en^ioy^  to  go  about  the  conn- 
try in  search  of  tobacco  fields  \  and  where  they  find . 
one  on  forbidden  gronnd,  they  impose  a  fine  on  the 
owner,  and  direct  the  plantation  to  be  destroyed.  Thu 
monopoly  produces  a  revenue  of  nwn  than  20  naUiani 
of  livrcs  annually. 

From  maixe  tiie  Indians  obtain  several  kinds  of  beer 
or  cyder  by  fermentation.  A  spiritooos  liquor  named 
pui^  is  alse  procured  frwn  thw  plant.  But  the  in- 
toxicating liqnor  most  in  use,  and  which  is  aUo  called- 
fukfue,  h '  made  from  the  agttt?e  Aijurieana.  A  v^or- 
ens  plant  will  afford  four  gallons  of  sap  per  day  during , 
Jbor  or  five  months }  and  diia  when  fermented  three  er 
four  days  forms  pulmie.  It  tastes  like  tj^,  but  has 
an  offensive  smdt  of  meat  in  a  state  ef  putrefaction. 
The  ardent  spirit  from  it  is  stri^fy.  prohibited  by  law, 
lest  It  should  interfere  with  the  sale  of  Spanish  brandyj 
but  great  quantities  of  it  are  made  cUndtstiuely. 

Cotton,  indigo,  coffee,  and  cacao,  arc  not  cultivated 
to  a  great  extent  in  New  Spain.  But  the  whole  of  die 
vanilla  consumed  in  Europe  comes  from  the  provinces 
of  Oaxaea  and  Vera  Cruz,  amonnting  to  900,000  pods, 
the  value  of  irhiefa,  at  Veiv  Crax,  is  about  30,000  or 
40,000  piastres  or  dollars.  Tho  province  of  Oazaoa 
also  furnishes  32,000  arobas  of  cochineal,  vaioed  at 
2,400,000  dollars. 

The  whole  annual  produce  of  the  af^ricultnre  of  Now 
Spain  is  valued  by  Humboldt  at  29  millions  of  dollars  ; 
and  as  this  amount  is  founded  en  accorate  rebms  of 
tho  amonntof  the  tithes,  and  was  revised  aad  enrrected 
hy  well  infimned  persons,,  it  may  he  consideRd  as  a 
near  approximation  to  the  tmdi. 

The  vrages  of  labour  in  New  Spam  are  2^  ivals  de 
plata  a-day  on  the  coast,  and  2  reals  de  plata,  or 
i  dollar,  on  the  table  land.  The  average  price  of 
maize  on  the  table  land  is  estunated  by  Hiunboldt  at 
5  Hvres  the  fiinega  *,  and  consequently  a  labourer  on 
the  table  land,  earns  about  pecks  of  Indian  com 
a-day.  Wheat  is  dearer  in  the  city  of  Mexico  than 
in  Paris,  chiefly  in  consequence  of  the  cost  of  transpoK- 
ation. 

The  tree  producing  liquid  amber,  the  liquid  storaz 
of  the  Mexicans,  u  of  a  large  size,  the  leave*  similar 
to  those  of  the  ma^e,  indented,  white  in  one  part 
and  dark  in  the  other,  disposed  in  threes ;  the  fruit 
is  thorny  and  round,  but  polygomnu,  with  the  surfiwe 
and  the  an^es  yellow;  the  bark  of  the  tree  partly 
green  and  partly  tawney.  By  incisions  in  the  trunk 
they  extract  that  valuable  substance  named  Hqutd  am- 
ber^  and  Uie  oil  of  the  same  name,  which  is  still  more 
valuable.  Liquid  amber  is  likewise  obtained  from  a 
decoction  of  the  branches,  hot  it  is  inferior  to  that 
obtained  from  the  trunk. 

The  name  cvpdH  in  MwoD%itT^?W5fv9^  ^"^^ 
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mon  to  all  the  renins  j  but  especially  Bignifiea  thwe 
made  use  of  for  iiiceose.  There  are  tea  species  of 
these  trees  yitddiog  resins  of  this  kind }  the  principal 
of  which  is  that  from  vrhich  the  Cofal  is  got,  so 
well  known  in  medicine  and  varnishes.  A  great  quan- 
tity of  this  was  made  use  of  by  the  ancient  Mexicans, 
and  is  still  used  for  similar  purposes  by  the  Spaniards. 
The  tecopalii  or  tepect^aUi  is  a  resin  similar  to  the  in- 
cense of  Arabia ;  which  distils  from  a  tree  of  mode- 
rate size  that  grows  in  the  mountains,  having  a  fruit 
like  an  acom,^  and  containing  the  nut  enveloped  in  a 
mucilage,  within  which  there  is  a  small  kernel  useful  in 
medicine. 

The  mttzquiU,  6t  mczquite,  is  a  species  of  true  acar 
cia,  and  the  gum  distilled  from  it  is  said  to  be  the  true 
gum  anU>ic.  It  is  a  thorny  shrub,  with  branches  ir- 
regularly disposed,  the  leaves  small,  thin,  and  pinnat- 
ed -f  the  flowers  hein^  like  those  of  the  birch-tree. 
Of  the  elastic  gum,  which  is  found  in  plenty  in  Mexi- 
co, the  natives  were  in  use  to  make  foot-balls,  which, 
though  heavy,  have  a  better  spring  than  those  filled 
with  air.  With  this  they  varnish  their  hats,  cloaks, 
boots,  and  great  coats,  in  a  manner  similar  to  wliat  is 
done  in  Europe  with  wax  j  and  by  which  means  they 
are  rendered  all  water  proof. 

The  quadrupeds  found  in  Mexico  at  the  arrival  of 
the  Spaniards,  were  Uoih,  tygers,  wild  cats,  bcara, 
wolves,  foxes,  the  common  stags,  white  stags,  bucks, 
wild  goats,  badgers,  polecats,  weasels,  martina,  squir- 
reb,  polatucas,  rabbits,  bares,  otters,  and  rats.  All 
these  animals  are  supposed  to  be  common  to  both  con- 
tinents. The  white  stag,  whether  it  be  the  same  species 
of  the  other  or  not,  is  undoubtedly  common  to  both, 
and  was  known  to  the  Greeks  and  Romans.  The 
Mexicans  call  it  the  king  of  the  stags.  M.  Buffon 
imagines  the  white  colour  of  this  creature  to  be  the 
effect  of  captivity  ;  but  Clavigero  says,  (hat  it  is  found 
wild,  and  of  the  same  white,  colour,  on  the  mountains 
of  -New  Spain.  In  many  other  points,  he  also  contro- 
vertS'the  opinions  of  this  celebrated  naturalist,  who  will 
not  allow  the  lion,  tyger,  or  rabbit,  to  be  natives  of 
America. 

Clavigero  enumerates  tlie  quadrupeds  common  to 
New  Spaia  with  the  rest  of  the  continent  of  America. 
Among  these  he  will  not  allow  a  place  to  the  Peru- 
vian sheep,  the  Auanaco,  and  sloth ;  all  of  which  are 
peculiar  to  South  America.  Hernandez  indeed  makes 
mention  of  the  Peruvian  sheep,  and  gives  a  drawing  of 
it  i  but  this  was  only  on  account  of  a  few  individuals 
brought  thence  from  Peru,  which  the  Mexicans  called 
by  that  name,  in  the  same  manner  as  be  describes  se- 
veral animals  of  the  Philippine  inles ;  not  that  they 
had  ever  been  bred  in  Mexico,  or  found  in  any  country 
of  North  America,  unless  it  was  some  individual  carried 
there,  as  they  are  carried  as  a  curiosity  from  Europe. 
The  animals  which  he  allows  to  be  common  to  both 
countries,  are,  tlic  Mexican  hog,  the  moufete,  the 
opossum,  the  armadillo,  the  techichi\  a  small  animal  re- 
sembling a  dog}  which  being  perfectly  dumb,  gave 
occasion  to  a  report  that  the  Slexican  dogs  could  not 
hark.  The  flesh  of  this  animal  was  eaten  by  them,  and 
was  esteemed  agreeable  and  nourishing  food.  After 
the  conquest  of  &Iexico,  the  Spaniards  having  neither 
large  cattle  nor  sheep,  provided  their  markets  with 
^3  quadruped  i   by  which  means,  the  species  soon 


came  to  be  extinct,  though  it  had  been  reiy  nuinrr- 
ous.  The  land-squixrel  is  very  numerous  in  the  king- 
dom  of  Michuacan,  has  great  elegance  of  form,  and 
is  extremely  graceful  io  its  movements ;  but  it  cannot 
be  tamed,  and  bites  most  furiously  every  person  who 

^iHk^these,  there  are  sea  lions,  ratoons,  and  that 
voracious  animal  named  the  tt^r.  Ovicdo  informs 
us,  that  he  has  seen  it  at  one  bite  tear  off"  two  or  three 
hand-breadths  of  skin  from  a  hound,  and  at  another 
a  whole  leg  and  thig^.  The  flesh  is  eatable,  and  its 
skin  is  valued  on  account  of  its  being  sufficiently  strong 
to  resist  musket-balls.  There  are  likewise  great  num- 
bers of  monkeys  of  many  different  kinds }  some  of 
which  have  heads  resembling  those  of  dogs.  Some  of 
them  are  strong  and  fierce,  equalling  a  man  in  stature 
when  they  stand  upright. 

Among  the  animals  peculiar  to  Mexico,  is  one  na- 
med coyotOf  which  appears  to  have  been  inaccurately 
described  by  natural  historians ;  some  making  it  one 
species  and  some  another.  It  is  about  the  size  of  a 
mastifl*,  but  moi-e  slender.  The  eyes  are  yellow  and 
sparkling,  ears  small,  pointed,  and  erect  j  the  snont 
blackish,  strong  limbs,  and  the  feet  armed  with  lar^ 
crooked  nails.  The  tail  is  thick  and  hairy,  the  skm 
a  mixture  of  black,  brown,  and  white  \  and  the  voice  is 
compounded  of  the  howl  of  the  wolf  and  the  bark  of 
the  dog.  It  pursues  the  deer,  and  will  sometimes  even 
attack  men.  Its  usual  pace  is  a  trot,  but  so  quick  that 
a  horse  at  the  gallop  can  scarcely  overtake  it.  The 
tlalcojoti  or  flaicoyoto  is  about  the  size  of  a  middling 
dog,  and  the  largest  animal  that  lives  under  the  eaxtb. 
Its  head  has  some  resemblance  to  that  of  a  cat ;  hut 
in  colour  and  length  of  hair  it  resembles  the  lion.— 
It  has  a  long  thick  tail,  and  feeds  upon  poultry  and 
smalt  animals,  which  it  catches  in  the  nlf^ht-time. 
The  tepazuiftth',  or  mountain-dog,  though  it  is  but  of 
the  size  of  a  small  dog.  Is  so  bold  that  it  attacks  deer, 
and  sometimes  kills  them.  Its  hair  aud  tail  are  long, 
the  body  black,  but  the  head,  neck,  and  breast,  white. 
M.  Buflbn  reckons  this  animal  the  same  with  the 
glutton,  but  Clavigero  denies  it.  Another  animal, 
larger  than  the  two  foregoing,  is  called  the  xolottzctiwt- 
li.  Some  of  these  are  no  less  than  four  feet  in  length. 
It  has  a  face  like  the  dog,  but  tusks  like  the  wolf, 
with  erect  ears,  the  neck  grov,  and  the  tail  long.— 
It  is  entirely  destitute  of  hair,  excepting  only  the 
snout,  where  there  are  some  thick  crooked  bristlefi. 
The  whole  body  is  covered  with  a  smooth,  soft  a>>h- 
coloured  skin,  spotted  partly  with  black  and  tawncr. 
Tliis  species  of  animals,  as  well  as  the  two  former, 
are  almost  totally  extinct.  A  Lyncean  academician 
named  Gwvannt  Febri^  has  endeavoured  to  prove  that 
the  xoloitzcuintli  is  the  same  with  the  wolf  of  Mexico  *, 
but  this  is  denied  by  Clavigero. 

A  curious  animal  of  the  mole  kind  is  called  tczan 
or  tv%a.  It  is  about  the  size  of  a  European  mole, 
but  very  diflerent  otherwise.  The  body  is  about  sevt-n 
or  eight  inches  long,  and  welt  made  y  the  i^nout  like 
that  of  a  mouse,  the  ears  small  and  round,  with  ibe  tail 
short.  The  mouth  is  armed  with  very  strong  teeth, 
and  its  paws  are  furnibfaed  with  strong  crocked  nails, 
with  which  it  digs  its  habitation  in  the  earth.  It  is 
extremely  destructive  to  the  com  fields  by  the  quantity 
of  grain  it  steals,  and  to  the  highways  by  the  nam- 
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te^m^.  l>er-  of  holes  it  makes  in  them  ;  for  when,  on  Meooot 
*-   V       of  the  itimness  of  its  sight,  it  canoot  Bad  its  first  hole, 
it  makes  mnoUier,  mml  so  on.    It  ii^  the  earth  with  its 
elaws  ami  two  canine  teeth,  vAich  it  has  in  the  a^iper 

lie  J**' 

Menus  birds  are  so  namerotis,  and  of  such  vanons  ap- 

budi.  pearances  and  qualities,  that  Mexico  has  been  called 
the  country  of  birds,  m»  Africa  is  of  quadropeda.  Her- 
nandez describes  above  200  peculiar  to  the  country. 
He  allows  to  the  eagles  and  hawks  of  Mexico  a 
superiority  over  those  of  Europe  >  and  the  falcons 
of  this  country  were  fonnerlj  esteemed  so  excelleot,  that, 
■  hj  the  desire  of  Philip  II.' a  hundred  of  them  were 
sent  every  year  over  to  Spain.  The  largest,  the  most 
beautiful,  and  the  most  valaabte  kind  of  eagles,  is 
called  by  the  Mexicans  tUBouaaAtti,  and  will  pursoe  not 
•nly  the  larger  kinds  of  birds,  but  quadrapeds,  and  even 
men. 

The  ravens  of  Mexico,  do  not,  like  those  of  other 
eonntries,  feed  noon  curion,  but  sabsiat  entirely  by 
stealing  cwn.  The  carrion  is  devoured  by  the  biru 
called  jn  Soatb  America  gaUinaxmi,  in  Mexico  ssepi- 
ht»  and  aure.  By  Hernandez  they  are  said  to  be  a 
species  of  ravens ;  but,  according  to  Clavigero,  they 
are  very  dillereot,  not  only  in  their  size,  bat  in  the 
shape  of  their  head,  their  flight,  and  their  voice. 

The  aquatic  birds  are  very  numerous,  and  of  great 
variety.— There  are  at  least  20  species  of  ducks,  a 
vast  number  of  geese,  with  several  kinds  oi  herons, 
great  numbers  of  swans,  quails,  water  rails,  divers, 
lung*s  fishers,  pelicans,  Sec.  The  multitude  of  ducks 
is  somctinies  so  great,  that  they  cover  the  fields,  and 
appear  at  a  distance  like  flocks  of  sheep.  Some  of  the 
herons  and  egrets  are  perfectly  white,  some  ash-coloiir- 
ed }  otben  uve  Uie  plumage  of  the  body,  wliite,  while 
the  neck,  with  the  tops  and  upper  part  of  the  wings, 
and  part  of  liie  tul,  are  oiUvened  with  »  brifj^t  scarlet, 
or  beautiful  blue.. 

Numbers  of  the.  other  classes  of  birds  are  valu^le 
for  their  flesh,  pluoiage,  w  song,  while  some  are  re- 
markable for  their  extraordinary  instinct  or  other  pro- 
^  perties.    Clavigero  enumerates  more  than  70  species 

of  those  which  .luSbrd^  an  agreeable  and  wholesome  food. 
Besides  the  common  fowls  which  were  brought  from 
tlie  Canaries  to  the  Antilles,  and  from  these  to  Mexico, 
there  were,  and  stilt  are,  fovris  peculiar  to  the  countzy 
itself.  These  partly  resemble  the  common  fowl  and 
partly  the  peacock,  whence  they  had  the  name  of  gaiU-, 
^vos  from^  the  Spaniards.  From  Mexico  they  were 
imported  into  Europe,  where  they  have  muhiplied  very 
fast,  especially  in  Ital^,  though  ue  commoo  xowla  have 
multii^ied  much,  more  in  Bitexico. 

There  are  great  numben  of  'birds  valuable  on  ac 
count  of  their,  plumage,  which  was  made  use  of  by 
the  Mexicans  in  tbeir  excellent  mosaic  works  j  an  art 
which  seems  now  t»  be  totalty  lost.  Peacocks  have 
been  carried  from  the  old  continent  to  Mexico  ;  but, 
not  being .  attended  to,  have  propagated' very  slowly. 
Tile  birds  remarkable  for  their  song  are  likewise  very 
numerous  \  among  which  that  called  the  cenUconttl^  by 
Europeans  tlie  mockihg-hird,  is  the  most  remarkable, 
•n  account  of  its  counterfeiting  naturally  the  notes  of  all 
other*  it  hears.  There  are  great  numbers  of  beantifnl 
faxrots^  and  thne  is  a  binl  which  oonntcrfeitB  the 
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human  voice,  but  in  a  kind  of  bnricsque  tone,  and  wtU  Atr^'n-li 

follow  travellers  a  great  way.  The  tsaacua  is  remark-  *  ■  w 
able  for  its  instinct.  Birds  of  this  kind  Uve  an  socie^, 
every  tree  being  a  village  or  city  to  them,  having  great 
numbers  of  nests  in  the  neighbourhood  of  eadt  other, 
all  hanging  from  the  boughs.  One  of  them,  whose 
office  it  is  to  be  the  head  <w  giurd  of  the  village,  re- 
sides in  the  middle  of  the  tree ;  fnnn  which  it  fliea 
about  from  one  nest  to  another,  visiting  them  aU,  and 
after  singing  a  little,  returns  to  its  place,  while  the  rest 
continue  perfectly  sil^it.  If  any  bird  of  a  diflersnt 
species  approaches  the  tree,  he  flies  to  it,  and  with 
his  bill  and  wings  endeavouia  to  drive  it  but  if 
a  man  or  any  large  animal  comes  near,  be  flies  scream- 
ing to  another  tree  j  and  if  at  that  time  any  of  his 
feUows  happen  to  be  rebiming  to  their  nests,  he  meets 
them,  and,  changing  bis  note,  obliges  them  ta  retire 
-  ngaia :  as  soon  as  be  perceives  the  uoger  over,  be  re- 
turns to  his  wonted  round  of  visiting  t^e  nests. 

Mexioo,  like  all  other  American  conntiies,  abonndascpUhai- 
with  reptiles,  many  of  them  of  an  enormous  size.  ' 
The  orooodiles  are  not  less  to  be  dreaded  than  those  of 
A&ka  or  Asia,  and  there  are  likewise  some  of  those 
monstrous  serpents  met  with  in  the  East  Indies  and  in 
South  America :  though  hiqtpily  the  species,  of  those 
terrible  creatures  seems  to  be  nearly  extinct,  as  they 
are  seldom  to  be  found  but  in  some  solitary  wood,  or 
other  remote  place.  There  are  great  numbers  of  liz- 
ards, some  of  which  the  people  suppose  to  be  poisonous  j 
but  Clavigero  thinks  this  (pinion  ill-founded.  There 
are  several  kinds  of  poisonous  serpents,  of  which  the 
rattlesnake  is  one*  u.. 

The  aquatic  animals  are  innnmerable.  Clavigero  A^natio 
mentions  a  species  of  bo  large  that  a  single  ooe*™"*^" 

will  weigh  a  pound,  and  which  are  excellent  food.— 
Offish  proper  finr  food,  he  says  diat  he  has  counted  up- 
wards of  100  sprciea,  without  taking  in  the  turtle, 
crab,  lobster,  or  any  other  cmstaceoos  aninud.  The 
sharks  are  well  known  for  their  voracity.  A  whole 
sheep*s,8kin,'and  even  a  lai^  butcher's  knife,  has  been 
found  in  the  belly  of  one  of  them.  They  are  accustom- 
ed to-  follow  vessels,  to  devour  any  filth  that  is  thrown 
overboard  :  and,  according  to  Oviedo,  they  have  been 
known  to  keep  up  with  ships  sailing  before  a  &ir  wind 
for  no  Itiss  than  500  miles.  Hie  bettetto  is  a  fish  about 
ei^t  inches  ia  jength,  but  excessively  thick.  While 
this  fish  lies  alive  Upon  the  beach,  it  swells  whenever  it 
is  touched  to  an  enormous  uze,  and  boys  often  take 
pleasure  in  making  it  burst  with  a  kick.  Hie  liver  is 
so  poisonous  as  to  kill  with  stnmg  eoavnlaioi»  in  half 
im  hour  after  it  is  eaten. 

Of  flying  and  Other  minute  inse^  the  number  isluects. 
prodigiously  great.  There  are  a  variety  of  beetles : 
some  of  a  gieen  eoloor  make  a  neat  noise  in  flying  j  on 
which  account  clrildren  are  fond  of  them.  Inere  are 
great  numben  of  shining  beetles,  which  make  a  de- 
n^tfol  appearance  at  ugh^  as  well  as  the  luminous 
flies  which  abound  in  the  country.  There  are  six  kinds 
of  bees  and  four  kinds  of  wasps ;  of  which  last,  me 
collects  wax  and  honey  of  a  very  sweet  taste }  another 
is  called  the  wandering  vmtp  from  its  frequent  chan^ 
of  abode }  and  in  consequence  of  these  changes,  it  is 
constantly  ei^Ioyed  in  cdlecting  materials  &  its  ha- 
bttationa.   The  nke  of  Mexico  abounds  wiUi  a  kinA 
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Aaiaudi.  «f  fly,  tlx  tgg»  of  whicli  are  dopottted  upon  the  fiag4 
and  rushes  in  such  quantities  as  to  fonn  large  maaaes. 
These  are  collected  by  th«  fisbcrineD,  and  carried  to 
market  for  eale.  They  axe  eaten  by  both  Mexicans 
and  Spaniards,  and  have  much  the  same  taste  as  tho 

-  caviare  of  fish.  There  arv  abundance  of  gnats  in  the 
nxAst  jlac&i  and  lakes ;  but  the  capital,  though  situat- 
ed upon  a  lake,  ia  entirely  free  from  them.  The  but- 
terflies are  in  vast  nnmben,  and  their  wings  riow  with 
colours  far  sopcrior  to  those  of  Europe  }  the  figures  of 
some  of  them  ai«  given  by  Hernandez.  But  notwith- 
standing its  beauties  and  advutages,  Mexico  is  svbject 
to  the  dreadful  devastations  of  locusts,  which  sometinxa 
occasitm  the  most  destmctire  famines. 

There  are  some  of  the  vorms  of  Mexico  made  usa 
of  by  the  inhabitants  as  food  ;  others  are  poisonous. 
There  are  great  numbers  of  scoiopendne  and  scor- 
pions, some  of  the  former  growing  to  an  immense 
size.  Hemandei  says,  that  be  has  seen  some  of  them 
two  feet  long  and  two  inches  thick.  The  acorpions 
are  very  numerous ;  and  in  the  hot  parts  of  the  coun* 
tiy  their  poison  is  so  strong  as  to  kill  children,  and 
give  terrible  pain  to  adults.  Their  sting  is  most  dan* 
l^ereM  dannjR  those  hours  of  the  day  in  whiofa  the  ma 
IS  hottest.  There  ia  a  nuscUerona  kind  tiek,  mlavh 
ia  the  hot  coontries  abounds  among  the  gnw.  Fran 
dieaee  it  eanly  gets  among  the  cl^bes,  and  from  them 
upon  the  ^m,  There  it  fixes  with  snch  fivce,  from 
the  particolar  figure  of  its  fiset,  that  it  can  scarcely  be 
got  off.  At  first  it  seems  nothiog  hot  a  small  black 
speck,  hot  in  a  short  time  enlarges  to  such  a  degree, 

-^om  the  blood  which  it  sucks,  that  it  equals  the  size  of 
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*a  bean,  and  then  asBunus  a  leaden  cc^ow.  If  it  is 
not  speedily  removed,  a.  wound  is  made  .similar  to  that 
which  the  oigera  or  chegoe  makes. 

Mexico  produces  silk-worms :  and  the  manniactnre 
of  silk  might  be  carried  on  to  great  advantage,  were 
it  not  prohibited  for  some  political  reasons.  Besides 
the  common  silk,  there  is  another  found  in  the  woods, 
very  white,  soft,  and  strong.  It  gntws  on  the  trees  aqt 
several  maritime  places,  partlculajly  in  dry  seasons. 
Unless  by  poor  people,  however,  this  silk  is.not  turned 
to  any  use,  partly  from  inattention  to  their  interests, 
Imt  tdiiefly  (says  our  author)  from  the  obstructions 
whidi  would  be  thrown  in  the  way  of  auy  one  whs 
should  attempt  a  trade  of  that  kind.  We  know  from 
Cortes's  letteis  to  Charles  V.  that  silk  used  to  he  sold 
in  the  Mexican  markets  j  and  some  pictures  are  stiU 
preserved,  dooe  by  the  ancient  Mexicans  ypon  a  paper 
made  of  silk.^^ 

Tbe  Diincs  of  Mexico  have  greatty  increased  in  pro- 
ductiveness within  the  last  ufty  years.  Tbe^  are 
chiefly  of  silver  i  and  the  ore  is  remarkable  for  its  po- 
verty 'f  but,  to  balance  this  disadvwitage,  it  occora  ia 
great  abundance.  The  whole  number  of  persms  cnk> 
ployed  under  gronnd  dees  not  exceed  |0,ooo,  and  all 
woe  are  free  labooms,  who  have  bij^  Wages }  the 
mita  tonda,  or  fbtced  labour  of  the  Indians,  having 
been  aboli^ied  more  than  forty  yean  ago.  Tbe  sat>> 
joined  table  gives  the  average  aaaual  coinages  of  Mexi- 
co during  successive  periods  ^  and,  as  very  little  buUioa 
is  exported  from  Mexico,  the  amount  of  the  coinage 
expresses  very  nearly  the  produce  of  the  mines. 


From  1733  to  1742,  ten  years, 
J743  — '752.  — 
>753— 17".    .  — 
1763—1771,  nme  years, 
1772— 1782,  eleven  years, 
1783  —  1792,  ten  years, 
In  1793,  - 

From  1795  to  1804,  ten  years. 

Silver  DoIIan. 

Gold  Dollan. 

ToUl  DoIUn. 

8,998,209 
11,566,030 
".97i»835 

I ». 777.909 
i7»55i»9o6 

i9»49'»309 
23428,680 
21,084.787 

434.0JO 

455»»09 
462*773 

835.586 
644,040 
884,362 

9.432,259 
12,021,139 
".434.<5o3 
1 2,539,463 
18,387,492 

20,135,340 
24,3  ".94a 

More  than  thicC'^Hirths  of  the  silver  obtained  from 
America  is  extracted  from  the  ore  by  means  of  Quick- 
silver ;  and  such  is  the  abundance  of  the  ore  in  Mexi- 
co, that  the  only  limit  to  the  quantity  of  silver  obtain- 
ed, ia  the  want  of  mercury  for  amalgamation.  The 
sale  of  mercury  is  a  royal  monopoly :  The  quantity 
coosumed  annuuly  is  16,000  quintals. 

Hie  chief  manufacUiKs  of  New  Spun  arc  wooITenat 
cottons,  goM  and  silver-lace,  hats,  leather,  soap,  and 
«utlieft-vaw  >  but  the  total  value  of  the  gsodlB  they 
jndnced,  vbm  Mr  Humboldt  was  ia  the  country,  did 
not  exceed  seven  or  mgbt  millions  of  dollars  annuaUy. 
Some  maBufutnres  of  silk  have  ance  been  introduced  ^ 
and,  in  general,  aU  the  mannlactnrea,  the  finer  sorts 
efHjRciaUj,  had  incmsed  considerably,  in  consequence 
'«(  the  artvnrnftiaa  sf  iBnign  conHuetcc  by  the  war* 

4 


Tobacco  and  gunpowder  are  royal  manufiKfutes  \ni 
monopolies  >  and  the  former  brings  in  to  the  crown  a 
clear  revenue  of  four  millions  of  dollars  amiiuilly.  The 
Mexican  tradesmen  are  remarkably  skilful  in  works  of 
plate  and  jewellery  *,  and,  like  some  of  the  eastern  na- 
tions, tbe^  have  h  singular  turn  for  imitation.  Very 
good  carnages  are  made  in  Mexico,  though  the  bAt 
coaches  come  from  £ngland. 

Hie  commerce  of  New  Spain  has  increased  greatly 
since  1765,  and  especially  since  1778.  From  the  first 
of  these  periods  to.  1789,  various  new  edicts  were  is- 
sued, all  tending  to  bre^  down  the  monopoly  which  a 
frw  opuleiit  merchants  of  Cadiz  and  Mexico  had  pre* 
Wiousfy  enjoyed.  The  avei  age  exportation  from  Vera 
Cruz,  before  the  year  1778,  when  the  old  system  sub- 
sistedf  was  about  617,000  piastres  anooaOy  j  bat  from 
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lamcrco,  1787  to  1790,  under  tlic  new  system,  it  amoanted  to 
evcDue,  ^840,000  pitstras  annually.  Tbe  commerce  of  Mexi- 
.  .  CO  wiUi  tbe  motker  countiy*  i*  almost  entirely  carried 
'  OB  throng  Vera  Cruz.  In  time  of  peace,  Mr  Hom- 
boldt  estimates  tbe  anndal  value  of  the  exports  in  tbat 
commeroe  at  23,000,000  piastres,  and  tlie  iinpoTts  at 
15,000,000.  Of  tho  fbmm,  about  17,000,000  con* 
Btsts  of  gold  and  silver,  in  coin,  bullion,  and  plate ;  the 
otber  articles  are  cocbineal,  sugar,  flour,  indigo,  salted 
nroTuions^  unned  hides,  sarsaparilia,  vanilla,  jalap, 
&C.  Of  tbe  inpovta,  9,000,000  consists  of  bale  goods, 
including  woolIeDs,  cottoAs,  liaen,  and  silk.  Tbe  odier 
octides  are,  pnper,  brandy,  cacao,  ^nickulver,  iron, 
stael,  mne,  and  bees-wax.  Tliis  estimate  does  not  in- 
clude the  imports  in  tbe  contraband  trade,  which,  in 
time  of  peace,  are  supposed  to  be  about  a  foarth  of  tbe 
whole*  The  temptations  to  engage  in  tbis  trade  are  > 
very  great,  as  tbe  valne  of  commodities  imported  in 
Spanish  vessels  is  increased  35  or  40  per  cent,  by  the 
duties.  Mexico  also  carries  on  a  considerable  trade  with 
Cuba,  Porto-Rico,  Florida,  and  Manilla.  Tbe  whole 
^^orts  are  estimated  at  3 1,500,000  piastres,  including 
specie,  and  tbe  imports  at  22,000,000.  The  demand 
nr  Jbreign  merchandise  in  Nvw  Spain  and  Goatcinala» 
■monnta  nearly  to  seven  millions  sterling. 

The  revenue  of  New  Spain  bas  augmented  with  tbe 
progress  of  indtutry.  In  171ft  tte  grass  revenue 
Mttonnted  to  3,068,400  piastres;  in  1765  to  6,141,981 ; 
in  178010  15,010,974}  and  in  1802  to  30,200,000. 
It  is  derived  chiefly  from  the  folhimng  sources.  From 
the  produce  of  the  mines,  consisting  of  duties,  profits 
on  coinage,  and  on  the  sale  of  mercury,  about  5,500,000 
piastres.  From  the  manufacture  of  tobacco,  4,000,000 
to  4,500,000.  From  the  alcavala,  or  duty  00  every  sale 
of  goods,  nearly  3,000,000.  From  the  Indian  capitation, 
1,300,000.  From  the  doty  on /m/fiif,  800,000.  From 
the  net  produce  of  the  dnty  on  imports  and  exports, 
500,000.  From  the  sale  of  papal  indnl^tices,  270,000. 
From  the  post,  net  produce  250,000.  From  tbe  sale  of 
powder,  150,000.  Fnmi  clerical  benefices,  100,000. 
From  tbe  sale  of  cards,  1 20,000.  Stamp  duties,  80,000. 
From  the  farm  of  cock-fiditing,  45/X}0.  From  tbe 
ftxm  of  snow,  30,000.  Tne  expence  of  collectioo  is 
estimated  fay  Humboldt,  on  an  aven^^  at  16  or  18 
per  cenL  of  the  gross  remipts.  Of  tUs  revenue  of 
20,000^000  piastres,  10,500,000  are  consumed  by  the 
internal  expenses  of  the  government;  3,500,000  are 
remitted  to  other  colonies  to  supply  deficiences  in  their 
revenues;  and  tbe  remainder  consisting  of  about 
6,000,000,  is  the  clear  revenue  derived  by  the  mother 
country  from  the  colony.  Tbe  value  of  the  specie  cir- 
culating in  Mexico  is  estimated  at  fifty-five  or  sixty 
millions  of  piastres,  wbicb  is  nearly  ten  piastres  a  head 
tot  the  whole  population.  Hie  national  wealth  of 
Mexico  is  9Vppmed  to  be  equal  to  two  fifths  of  tbe 
whole  Spanish  continental  colonies. 

The  military  force  of  the  colony  in  1 804  consisted 
of  9,919  regular  troops,  and  22,277  militia,  one  half 
of  hou  being  cavalry.  Tbe  military  spirit  in  the  mili- 
tia service  is  partly  kept  up  by  tbe  vanity  of  some  fiu 
milies,  whn  as^re  to  the  titlra  of  colonels  and  brigadiers. 
And  the  distribution  of  these  titles  has  become  a  source 
of  revenue  to  those  individuals  who  have  influence  with 
the  ministry.  Here,  as  in  the  United  States,  mer- 
chants in  provincial  towns  are  tniNfonnf  d  into  celonelB 
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require  a  considerable  expence.  The  state  of  the  eastern 
coast,  and  tbe  nature  of  tlie  country,  facilitate  its  de- 
fence against  any  attempt  by  a  maritime  power. 

In  the  year  1776,  the  old  provincial  divisions  were 
laid  aside,  and  the  country  wan  dii-ided  anew  into 
twelve  intendancies,  to  which  must  be  added  three  dis- 
tricts, very  remote  &om  the  capital,  which  have  pre- 
served the  simple  denomination  of  provinces.  Tlie 
whole  of  New  Spain,  in  1803,  contained  1.1 8,478  square 
lei^nes,  and  5,837,100  inubitants.  Tbe  population 
of  the  twelve  intendancies  was  as  follows : 


Mexico, 
Puebla, 
Vera  Cruz,  - 
Oaxaca, 
Merida, 
VaJladolid, 
Guadalaxara, 
Zacatccas, 
Guanaxuato, 
San  Luis  Potosi, 
Old  California, 
New  California,  - 
Add  the  population  of 
ProvtHcioi  Intemas, 


the  I 


1,511,000 
813,300 
156,000 
534,800 

467,40c 
630,500 

Ji7»3oo 
230,000 
9,000 
15,600 

423,000 


5,837,100 

Hiis  popolation  is  distinguished  into  diflerent  classes : 


'Whitcsy— -of  whom  70,0007, 


are  European  Spaniards, 
Indians,  ... 
Mestizoes,  or  mixed  race, 
Negroes,    -       -  - 


100,000 


2,500,000 
2,231,000 
6,100 

5,837,100 


Of  all  the  circumstances  in  tbe  state  of  Spanish 
America,  this  divirion  of  its  inhabitants  into  casts, 
marked  by  nature  with  difiisrences  of  Colour,  and  dis- 
tinguished in  law  or  o^ion  by  differences  of  rank  or 
privilege,  is  the  most  adverse  to  its  happiness  and  ' 
wosperity.  Tbe  first  class  is  divided  within  itself. 
Though  die  Gachtpirtest  or  European  Spaniards,  and 
tbe  Creoles,  or  American  Spaniards,  have  in  law  equal 
title  to  preferment,  tbe  former  enjoy  almost  all  places 
of  trust  or  emolument.  One  cause  of  this  partiality  is, 
tbat  tbe  need^  court  of  Madrid,  which  has  been  in  the 
practice  of  raising  money  by  the  sale  of  colonial  offices, 
fills*  up  even  the  most  inferior  situations.  A  keen 
spirit  of  jealousy  is  thus  kept  up  between  the  parties, 
and  tbe  government,  by  showing  favour  to  tbe  one,  has 
made  enemies  of  tbe  other. 

The  Mestizoes,  or  descendants  of  Spaniards  and 
Indians,  form  die  class  next  in  rank  after  tbe  whites. 
In  colour  they  hardly  differ  from  the  Creoles  y  hot  tbe 
scantiness  of  tlirir  beards,  tbe  smallnesa  of  their  hands 
and  feet,  and  a  particukr  cast  of  dieir  eyes,  betray 
their  In£an  origimd.  Some  consider  them  as  a 
superior  race  of  men  to  the  Creoks  both  in  bodily  con- 
stitution and  mental  endowments.  In  rank  they  fol- 
low the  conditioD  of  their  fathers.  ^»wa«.  «^ 
jF 
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Condkion  Mestizoes  form  by  tbeir  union,  their  numbers,  and  tbeir 
"^ct'oT  P"'P*'^»       priocipal  force,  and  the  moat  respeetable 
the  lodiuu.  P*^^  Spanish  colonists.    As  they  have  the  same 

■  interests  to  maintain,  and  the  same  grievances  to  re- 

dress, it  is  probable  that  in  the  event  of  any  civil  di»- 
sensicms,  they  vould  act  together,  ivhether  against  In- 
dians or  Europeans. 

The  fate  of  the  Indians  living  under  the  Spanish 
government,  is  a  striking  proof  of  the  inefficacy  of  law 
to  afford  protection,  vrhere  those  who  are  the  objects  of 
its  care  have  no  controul  over  the  persons  charged  with 
its  execution.  The  Indians  are  fenced  by  the  strictest 
provisions  against  the  tyranny  and  injustice  of  their 
rulers,  and  yet  no  people  have  suffered  more  from  ra- 
pacity and  oppression.  They  are  born  free,  and  ex- 
empt irem  all  scffts  of  personal  service  j  they  are  ad- 
missible into  all  incorporated  trades,  in  the  same  man- 
ner as  Spaniards ;  and  their  caciques  have  the  privileges 
of  Spanish  nobles.  Those  who  live  in  separate  villages 
are  governed  by  alcaldes  and  regidors  of  their  own  na- 
tion, and  no  Spaniards  or  mixed  races  are  permitted  to 
settle  among  them,  or  encroach  on  their  lands.  To 
prevent  their  facility  from  being  abused  by  the 
fraudulent  and  designing,  they  cannot  dispose  of  their 
real  property  without  the  intervention  of  a  magistrate, 
Dor  enter  into  contracts,  nor  conctnde  bargains  for  a 
greater  sum  than  three  dollars.  They  are  exempt 
from  the  alcavala,  and  pay  only  a  moderate  tribute,— 
not  exceeding  two  dollars  for  every  person  from  lo  to 
50  years  of  age.  These  anxious  provisions  for  their 
protection  have  undoubtedly  operated  against  their 
progress  in  civilization.  Their  living  in  separate  com- 
munities deprives  them  of  the  means  of  instruction. 
The  state  of  pupilage  in  which  they  are  kept  destroys 
the  energy  of  their  characters,  and  detains  them  in  per- 
petual childhood.  The  multiplicity  of  laws  in  their 
favour,  enables  the  priest  or  magistrate  to  interfere 
when  he  pleases  in  their  concerns,  and,  on  pretext  of 
serving  them,  to  become  their  worst  oppressor.  The 
produce  of  the  common  lands  of  their  villages,  which 
they  are  bound  to  cultivate,  is  withheld  from  the  bene- 
ficial purposes  to  which  it  is  applicable  by  law,  and 
openly  diverted  to  other  uses  in  which  they  have  no  in- 
terest or  concern.  The  privileges  of  their  caciques  are 
almost  illusory. 

Climate  has  little  effect  on  the  complexion  of  the  In- 
dians. Those  who  live  on  the  Rio  NegrO  are  darker 
than  those  who  inhabit  the  banks  of  the  Lower  Ori- 
noko,  tboagb  tbey  enjoy  a  much  cooler  temperature. 
Tlieir  children^  contrary  to  the  testimony  of  some  au- 
thors, have  a  copper  colour  at  birtb.  The  Indians  are 
a  lon^  lived  race,  when  tbeir  days  are  not  shortened  by 
intoxication.  Pulque^  a  fermented  liquor  from  the 
juice  of  the  agave  americana,  which  is  their  native 
liquor,  is  less  prejudicial  to  their  health  than  rum  or 
brandy,  the  use  of  which  they  have  learned  from  Euro- 
peans. They  have  tittle  sensibility  of  body,  and  suffer 
less  from  wounds  and  injuries  than  other  casts,  and  they 
arc  also  less  subject  to  personal  deformities.  A  crook- 
ed spine  is  never  seen  among  them,  and  very  few  of 
them  are  squint-eyed  or  lame.  Id  the  provinces  afflict- 
ed with  the  goitre,  the  Indians  are  totally  exempt,  and 
even  the  Mestizoes  rarely  suffer  from  that  malady.  Of 
all  the  races  in  the  old  world  they  have  the  greatest  re- 
semblance to  the  Moguls,  hut  they  have  a  smaller  facial 
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angle,  though  greater  than  the  negro.  Their  skull  is 
thicker  than  that  of  the  European,  the  frontal  bone 
more  depressed,  the  occiput  less  protuberant,  and  the 
brain  smaller.  The  Mexican  Indian  is  grave,  melan-  ^ 
cboly,  and  silent,  unless  when  under  'the  influence  of 
spirituous  liquors.  He  affects  an  air  of  mystery  in  the 
most  unimportant  transactions,  and  no  expression  is  to 
be  seen  in  bis  countenance  of  the  most  violent  passions 
that  agitate  him.  He  is  obstinately  attached  to  aoctent 
customs,  manners,  and  opinions.  He  seems  to  be  des- 
titute of  imagination,  and  to  have  little  feeling  but 
when  properly  educated,  has  a  clear  bead,  an  acute  ' 
and  logical  understanding.  The  Indians  are  generally 
excessively  poor,  but  some  of  them  under  an  appear- 
ance of  wretchedness  conceal  considerable  wealth.  In 
every  village  there  are  eight  or  ten  individuals  who 
live  in  idleness  at  the  expence  of  the  others,  on  pre- 
tence of  the  nobility  of  their  birtb. 

The  Toltecas,  who  first  inhabited  Mexico,  were  ac-O 
counted  much  more  polished  than  those  who  came  aftcrtf 
them,  insomuch  that  in  after  ages,  it  was  customary  to  , 
distinguish  people  of  ingenuity  and  teaming  by  the  name 
of  Toltecas.    They  always  Uved  in  society,  collected 
into  cities,  under  the  government  of  kings,  and  had 
regular  laws.    They  were  more  addicted  to  the  arts  of 
peace  than  of  war;  and  it  was  to  them  that  the  succeed- 
ing nations  owed  themselves  indebted  for  tbeir  know- 
ledge of  the  culture  of  grain,  cotton,  pepper,  &c. 
They  understood  the  art  of  casting  gold  and  silver,  and 
melting  them  in  whatever  forms  tbey  pleased,  acquiring 
also  great  reputation  from  tbeir  skill  in  cutting  gems  of 
all  kinds ;  and  they  were  besides  well  versed  in  tha 
sciences  of  astronomy  and  chronology. 

According  to  the  ancient  histories  of  these  people, 
tbey  obsen'ed,  about  a  hundred  years  before  the 
Christian  era,  bow  far  the  solar  year  exceeded  the  ci- 
vil one  ;  supplying  the  defect,  as  we  do,  by  the  addi- 
tion of  a  cUy  once  in  four  years.  In  the  yi^  660, 
while  their  monarchy  cootiuued  iu  Tula,  a  celebrated 
astronomer  namrd  Huematzin,  assembled  with  the 
king^s  consent  all  the  wise  men  of  the  nation ;  and 
with  their  assistance  painted  a  famous  book  named 
TeoamoxiUy  or  "  divine  book,"  in  which  were  repre- 
sented, in  very  plain  figures,  the  origin  nf  the  Indians, 
tlieir  dispersion  a^er  the  confiision  of  tongues  at  Ba- 
bel, their  journey  in  Asia,  their  first  settlements  in 
America,  the  founding  of  the  kingdom  of  Tula,  and 
their  progress  till  that  time  :  but  these,  and  other  ac- 
counts of  tbeir  great  knowledge  and  accuracy,  savour 
too  much  of  exaggeration,  or  perhaps  invention,  from 
both  which  it  is  impossible  to  clear  the  Spaniards  when 
speaking  of  American  affiairs. 

The  Chichemecas  derived  thair  knowledge  o£  agri-i 
culture  from  the  Toltecas,  and  of  consequence  the  Alex-g 
icans  also.    Being  destitute  of  ploughs  or  animals  ofS 
sufficient  strength  to  assist  them  in  their  labour,  they 
made  use  of  an  instrument  of  bard  copper,  which  they 
called  coatt  or  con,  but  differing  in  shape  either  from 
a  spade  or  mattock.    Tbey  used  copper  axes  to  cnt 
trees,  the  figure  of  which  was  the  same  with  ours*, 
only  that  tbey  put  the  axe  into  the  eye  of  the  handle, 
instead  of  putting  the  handle  into  the  eye  of  tho  axe 
as  we  do.    They  had  several  otiier  instruments  of  agri- 
culture, but  tlie  forms  of  them  are  not  mentioned  by 
historians.    Tbey  watered  their  fields  by  means  of  the 
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rivers  and  small  torreats  i^hich  came  from  the  mouo- 
taiaa ;  raising  dams  to  collect  them,  aad  forming  ca- 
,  nals  to  conduct  them  properly  to  the  places  which  re- 
quired mointure.  The?  used  enclosures  of  stone,  as 
veil  as  hedges  for  the  J&elds,  using  for  their  badges  the 
aloe  plant,  which  is  well  calculated  for  the  purpose ; 
and  what  reparations  were  necessary  thej  gare  in  De- 
^mber.  They  dibbled  their  maize  :  a  method 
sowing  more  slow  indeed  than  the  ordinary  one,  but 
-which  certainly  repays  the  trouble  bj  a  vastly  ku;^ 
crop,  as  well  as  Uy  saving  a  very  considerable  quanbty 
of  seed.  Close  to  the  newly  sown  fields  tb^  com- 
monly erected  a  small  tower  ef  irood,  where  a  man 
kept  watch,  in  order  to  drive  avay  the  birds- that  came 
to  feed  upon  the  grain  j  a  custom  still  preserved  among 
the  Sjianiards. 

In  the  cultivation  <^  their  gardens,  the  Mexicaod 
were  extremely  skilful  and  magnificent  j  planting  in 
them  not  only  kitchen  herbs,  but  fruit  trees,  medici- 
nal herbs,  and  ilowers,  with  great  taste  and  regularity. 
Some  of  the  royal  gardens  excited  the  admiration  of 
■  ttie  Spaniards  so  much,  that  Cortes,  in  a  letter  to 
Charles  V.  informed  him  that  the  garden  at  Huax- 
tepee  was  the  most  extensive,  the  most  beautiful,  and 
most  delightful,  that  bad  ever  been  beheld.  It  was 
for  many  yean  preserved  by  tfae  Spaniards.— —He 
pbints  most  cultivated,  next  to  maize,  were  cotton, 
cocoa,  and  alee  ^  which  last  served  a  great  many  me- 
fulpurposts.   See  Aloe. 

Tbou^  they  had  not  the  advantage  of  the  larger 
qnadrapeds,  as  Jurses,  oxen,  or  sheep,  they  bred  up 
an  immense  number  of  quadrupeds  unluiown  in  Europe. 
Private  persons  brought  up  the  small  quadruitcda  al- 
ready mentioned,  resembling  little  dogs  j  as  well  as 
turkeys,  quails,  geeae,  ducks,  and  other  kindfi  of  fowl. 
In  the  houses  of  the  great  men  were  bred  fish,  deer, 
rabbits,  and  a  variety  of  birds  }  and  in  the  royal  pa- 
laces, almost  all  the  species  of  quadrupeds  and  winged 
animals  to  be  found  in  these  kingdoms  were  kept,  as 
well  as  a  great  number  of  aquatic  animals  and  reptiles. 
According  to  Clavigero,  Montezuma  II.  surpassed  all. 
the  kings  in  the  world  in  this  kind  of  magnificence  ; 
and  there  never  was  a  nation  equal  to  the  Mexicans  ■ 
in  the  care  they  took  in  taming  animals. 
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Cbarles  V.  Cortes  aays,  that  having  made  inquiries  if  A.ncit:iit 
there  was  any  secure  harbour  for  vessels  on  the  Mcxt-  Inlmbi- 
can  coast,  Montezuma  presented  him  with  a  painting .  , , 

of  the  whole  coast,  from  the  port  of  Vera  Cruz,  at  that  ' 
time  called  Chalchiuhuecati^  to  the  river  Coatzacualce. 
Another  author  ioforms  us  also,  that  Cortes,  in  a  long 
and  difficult  voyage  which  be  made  to  the  bay  of  Hon- 
duras, made  use  of  a  chart  presented  to  him  by  the 
lords  of  Coatxacualco,  in  which  all  the  places  and  ri- 
vers were  marked  firam  the  coast  of  Coafzacualcp  to 
Huejacallan. 

The  cloth  on  which  paintings  were  done  was  made 
of  the  tluttid  of  the  aloe  or  a  kind  of  palm  j  or  they 
painted  on  sheep**  skins  or  upon  {uiper.  Iliis  la»t 
was  made  of  the  leaves  ttf  a  ccrtun  kind  of  aloe,  steep- 
ed like  honp,  and  afterwards  washed,  stretched,  and 
smootbed.  'i*hey  used  also  the  bark  of  other  trees, 
prepared  with  gum  :  but<we  are  ignorant  of  the  mc- 
tliod  they  used  in  the  manufacture.  This  paper  is  si- 
milar in  thickness  to  the  European  pasteboard,  but 
soAer,  emoother,  and  more  easy  for  writing.  la  ge- 
netal  it  was  made  up  in  very  long  sheets,  which  they 
preserved  in  rolls,  or  folded  like  bed-skreens.  The 
volume  of  Mexican  pauitings,  preserved  in  the  library 
of  Hologna,  is  a  thick  skin,  iU  dressed,  composed  of 
difiereot  pieces  painted  all  over,  and  folded  up  in  that 
manner.  The  beautifiil  colours  which  tbcy  employed 
both  in  their  puntings  and  in  their  dyes,  were  obtain- 
ed from  wood,  leaves,  and  the  flovcrs  of  difiereot 
slants,  as  well  as  from  various  animal  substances. 
Their  white  was  made  from  a  kind  of  stone  which  burns 
into  a  fine  plaster ;  or  from  a  mioeral,  which  after  being 
made  into  a  paste  worked  like  clay,  and  formed  in- 
to small  balls,  tunis  white  in  tbe  fire  like  Spanish 
white.  Their  black  was  got  from  another  mineral,  ' 
which  has  a  disagreeable  smell,  or  from  the  soot 
of  a  kind  of  pine  collected  in  small  earthen  vessels. 
They  obtain  blue  and  axure  colours  from  indigo  j  but 
their  mode  of  obtaining  these  was  very  different  from 
that  used  by  the  modems.  Tbcy  put  the  branches  of 
tbe  plant  into  hot,  or  rather  lukewarm,  water  i  and 
after  having  stirred  them  about  for  a  sufficient  time 
with  a  stick  or  ladle,  they  passed  the  water,  .when 
injpregnated  with  the  dye,  into  certain  pots  or  cups. 


Painting  was  an  art  in  great  request  among  the  in  which  they  let  it  remain  until  the  solid  part  of  tbe 
Mexicans,  and  one  of  very  great  nse ;  as  it  was  only    dye  was  deposited  $  after  which  thej  pound  off  the 


bv  means  of  paintings  that  they  recorded  their  histories. 
Thlf  ark  tbey  derived,  like  others,  from  the  Toltecas. 
Some  of  these  paintings  were  mere  images  of  their 
gods,  kings,  heroes,  or  terrestrial  objects.  Others 
were  historical,  containing  an  account  of  particular 
events ;  others  mythological,  of  which  a  volume  is 
preserved  in  the  great  library  of  the  order  of  Bologna : 
others  were  codes  of  law,  civil  and  religious ;  while 
some  were  chronological,  astroownical,  or  astrological } 
in  which  were  represented  their  calendar,  tbe  positi<m 
of  tbe  stars,  changes  of  the  moon,  eclipses,  and  preg- 
noBtications  and  variations  of  the  weather.  Great 
numbers  of  these  were  burned  by  the  superstitious 
Spaniards,  who  unagined  that  they  cMitained  soma 
emblems  of  hcadien  worship.  They  had  likewise  geo- 
gn^ical  paintings,  which  served  not  wily  to  show  the 
extent  ana  boundaries  of  their  posseanitms,  but  likewise 
the  situatiott  of  places,  the  direction  of  the  coasts, 
and  tbe  course  of  Uie  rivers.   In  Jiii  firrt  letter  to 


water.  Tfais  sediment  was  first  dried  in  tbe  sun,  and 
afterwards  put  between  two  plates  before  a  fire  imtU 
it  grew  hard.  They  had  another  plant  which  likewise 
afforded  a  blue  colour,  but  inferior  to  the  indigo. 
Red  was  obtained  from  tfae  seeds  of  the  achiot  or  rocou, 
and  purple  from  cochineal.  Their  yellows  were  ochre, 
and  a  colour  extracted  from  tbe  beautifid  flower  of  a 
plant  resembling  artemisia.  With  nitre  tbese  flowers  * 
afforded  a  fine  orange  colour  j  and  by  means  of  alum 
tbey  extracted  other  colours. 

The  Mexican  painters  were,  by  no  means  arrived  at 
much  perfection  in  the  knowledge  of  light  and  shade, 
or  of  desi^  ;  neveitbeless,  in  some  of  the  ancient  paint- 
ings, particolarly  in  the  poitnuts  of  their  kii^  the 
proportions  were  exactly  observed.    Besides  pamtii^^^  ^ 
Mwever,  tbe  Mexicans  are  said  to  have  employed  hiero-  not  me  hie- 
glyphics  and  characters;  hut  this  is  absolutely  denied nglTphiiB*' 
by  Oavigeroi  who  tells  as,  that  "  tbey  represented J*«"**^ 
material  things  by  thur  proper  figures ;  but,  in  ardac 
5  F  i 
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MEXICO, 


AncMnt  io  gave  laboor,  pKfer,  and  colours,  tliejr  contented 
themselves  with  reinresenting  part  of  an  object,  which 
•  was  anfluient  to  nuke  it  nnderstood.    Bnt  as  we  can- 

not nndeiBtand  the  wiitiu^  of  odicntill  we  have  learn- 
ed to  read  thcmj  in  like  DUuiDcr  those  Ameiieaa 
authors,  who  saj  tlmt  the  Mexicans  OMule  use  of  charac- 
ten,  raqaired  to  hare  beenfirst  instnicted  in  theMexican 
manner  of  representing  (Ejects,  in  order  to  hive  been 
able  to  understand  die  paintings  wfakh  served  them  in 
place  of  writing.    When  they  would  represent  any  per- 
son, tbey  painted  a  man  or  human  bead,  and  over  it 
a  ^pre  ei^nssing  the  meaning  of  his  name,  as  appears 
,in  the  fifpures  of  the  Mexican  kings.    To  express  a 
citj  or  village,  tbey  paiuted  io  like  manner  a  figure 
which  si^ficd  tlie  same  thing  with  iu  name.  To 
/onn  their  histories  or  annals,  they  painted  on  the 
margin  of  the  doth  or  paper  the  figures  of  tbe  years 
in  so  many  squares,  and  at  the  side  of  each  squaic  the 
event  or  events  whidi  happened  that  year :  and  if,  on 
account  of  the  number  of  years,  tbe  bistofy  of  whidi 
tbey  meant  to  relate,. they  could  not  all  be  contained 
in  one  canvas,  thej  were  continut.'d  on  another.  With 
respect  to  the  oi^er  of  representing  the  yean  and 
events,  !t  was  at  the  liberty  of  the  historian  to  begin 
at  whichever  angle  of  the  piece  he  pleased  j  but  at  the 
same  time  Constantly  observing,  that  if  the  pointing 
began  at  the  upper  angle  of  the  right-hand,  he  pro- 
ceeded towards  the  left }  but  if  it  began,  as  it  most 
commonly  did,  at  the  upper  angle  of  the  led  band, 
he  proceeded  straight  downwards.    If  he  paiuted  the 
fiftt  year  at  the  lower  angle  of  the  led,  he  continued 
towards  tbe  right  *,  but  if  he  began  at  the  lower  an^e 
of  the  right,  he  painted  strai^t  upwards  j  so  that  on 
tbe  upper  part  of  bis  canvas  be  nerer  painted  from  left 
to  ri^t,  nor  ever  on  the  lower  part  from  right  to  left  ^ 
nevm  advanced  upwards  from  the  left,  nor  downwards 
from  the  right.    \Vhen  this  method  of  the  Mexicans  is 
understood,  it  is  easy  to  discover  at  first  sight  which  is 
the  beginning  and  which  the  ending  of  any  historical 
painting.    Their  puntings,  however,  ought  not  to  be 
coiisidered  as  a  regular  full  history,  but  only  as  monu-^ 
ments  and  aids  of  tradition.    We  cannot  express  too 
strongly  the  care  which  parents  and  masters  took  to  in- 
stract  their  children  and  pupils  in  the  history  of  the  na- 
11 1;     tion.    They  made  tbea  leani  speeches  and  discourses 
Cartfai  to  ^hich  they  could  not  express  by  the  pencil  j  they  put 
iK^^"^     tbe  events  of  tlieir  ancestors  into  verse,  and  tau^ttbeni 
isS^    to  sing  them.    This  tradition  dispdleil  the  doubts  and 
undid  the  ambiguity  whi^  Ratings  alone  night  have 
occasioned}  and,by  the  assistanoe  of  tbosemonnments, 
perpetuated  the  memory  of  iJieir  heroes  and  of  virtuous 
examples,  their  mythology,  rites,  laws,  and  custmiis. 
**  Nor  did  that  people  only  make  nse  of  tradition, 
T  '  iwed  P*'"'^''*?'*  ""^  songs,  to  preserve  tbe  memory  of  events, 
tt^memorr  bnt  also  of  threads  of  different  colours  aad  differently 
of  events    knotted.    This  curious  metliod  of  tbe  representation 
knotted     of  things,  however  mue4i  used  in  Peru,  does  not  appear 
to  have  been  employed  in  the  province  of  Anahuac,  if 
net  in  the  most  early  ages  ;  for  no  traces  of  such  mor 
miraents '  are  row  to  'be  found.    Botarini  says,  that 
after  the  me»t  diltfrefit  search,  he  vrith  difficulty  ibund 
«ne-in  a  place  iii  Tloscala,  the  threads  of  which  were 
alrenly  wasted  and  consumed  by  time.    If  those  who 
peopled. South  Amerioa  over  pawed  the  conMfy  of  A- 
BiAttac, -they- possibly  mieht  have  left  thm  this  Kt, 


whicli  was  afterwards  abandraicd  Cmt  tlurt  of  ^nntit^,  ^^"^t 

introduced  by  the  Tdtecans  or  some  other  patioos  still 

more  aacienL**  ^  ,,• 

Tbe  Mexicans  arrived  at  greater  perlectioa  in  fcolp- 
tuir,  cisting  of  metabi,  and  mosaic  works,  tluui  in  pMOt-  tUt^ 
ing.  Sculpture  was  lUcewise  one  of  the  arts  exercised fcaowMg* 
by  the  ancient  Toltecans ;  but  the  ftlexicans  had  Bculp-i"  *«^> 
tors  among  them  when  tbey  left  their  native  country 
of  AtZitlao.  Several  of  the  Toltecon  statues,  however, 
vrere  preserved  till  the  time  of  (he  conquest,  particolariy 
that  of  the  idol  Tlaloc,  placed  upon  the  mountain  of 
tbe  same  name,  and  some  gigantic  statues  in  one  of  their 
temples.  Stooe  and  wood  were  tbe  osual  materials  of 
their  statues :  the  former  was  worked  with  a  chissel 
made  of  flint ;  and,  in  spite  of  tbe  unfitness  of  the  instru- 
ment, such  was  the  phlegmatic  nature  of  the  people, 
'  tbat  they  surmounted  every  difficulty  arising  from  tbe 
tediousnrssof  the  work.  In  theirstatoes  theyteamed  to 
express  all  tbe  attitudes  uid  postures  of  which  tbe  hunan 
body  is  capable.  They  observed  the  proportions  exactly, 
and  could  when  necessary  execute  the  most  delicate 
strokes  with  the  cbissel.  Tbey  not  only  made  entire 
statues,  but  cut  out  in  wood  and  in  stone  figures  in  basso 
relievo  ^  of  which  kind  are  ^ose  of  Montezuma  XL 
and  one  oi  bis  sons,  recorded  with  praises  by  Acosta. 
They  also  made  statues  of  clay  ukI  wood,  onploying 
fiu*  these  a  chissel  of  copper.  Tbe  number  of  their  sta- 
tues was  in  proportion  to  tbat  of  their  idols ;  but  so 
active  were  tbe  Spanish  priests  in  destroying  these,  Aat 
there  is  now  scarce  any  vestige  of  them  remaining. 
The  foundation  of  tbe  first  church  in  Mexico  was  laid 
with  idols  )  on  which  occasion  many  thousand  stMves  of 
their  gods  were  necessarily  hnike  in  pieces.  .Incastiag 
of  meuls,  however,  the  Mexicuisgrntly  exodled  Aeir  „| 
works  either  of  paiatinK  «r  aculpture.   **  The  nsimdesKKcflrf  is 


they  produced  n  this  kind  (says  Clavigero),  would  oatAeaitrf 
be  credible,  if,  brides  the  testimony  of  those  who  saw^j*"^'*' 
them,  a  great  number  of  curiosities  of  this  kind  had 
not  been  sent  from  Mexico  to  Europe.  The  vrorks  of 
gold  and  silver  sent  in  presents  from  the  conqueror 
Cortes  to  Charles  V.  filled  tbe  gddsmiths  of  £nrope 
vrith  astoni^ment ;  wbo,  as  several  authors  of  that  pe- 
riod attest,  declared  that  they  were  altogethn  immi- 
table.  Tbe  Mexican  founders  made  both  of  gold  and 
silver  the  most  perfect  images  of  natural  bodies.  Hiey 
made  a  fish  in  this  manner,*  which  bad  its  scales  alter> 
nately  one  of  silver  and  the  other  of  gold }  a  parrot 
with  a  moveable  head,  tongue,  and  wings }  and  an 
vrith  a  moveable  head  and  fert,  bnvinx  a  spindle"  in  its 
band  in  the  attitude  of  spinning.  They  set  gems  in 
gold  and  silver,  and  made  most  cnrkns  jevrellery  of 
great  value.  In  short,  these  sorts  of  works  were  so  ad- 
mirably finished,  that  even  the  Spanish  soldteTa,all  stung 
with  the  same  wretched  thirst  for  gold,  valued  the  work- 
manship above  &e  materials.  This  wonderful  art,  for- 
meriy  practised  by  tbe  Teltecas,  ihc  invention  of  which 
tbey  ascribed  to  one  of  their  gods,  bos  been  entirely 
lost  hy  the  debasement  of  the  Indians,  and  tbe  indolent 
neglect  of  tbe  Spuniards.  We  ore  doubtful  if  there  arc 
any  remains  of  those  cursous  works ;  at  least  ire  appre- 
hend that  it  would  lie  more  easy  to  find  them  ia  some 
of  the  «ahinets  of  Europe  than  in  all  New  Spain.  Co- 
votousnesB  to  profit  by  the  dtateriols  mnst  nnqueationaUj 
have  conquered  all  wsire  to  preserve  them  as  curiosi- 
ties.*'  Tlie  wtn-ks  of  Uw  Mexicans  in  g(M  and  silver, 
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Ancient  nteMl^A  with  ttie  baitpwrt  wen  mncli  inferior  to  those 
Inhaba-    of  the  Europeans. 

.    But  of  all  the  works  executed  by  die  ancient  Mexi< 
'  '  "    cans,  those  of  mosaic  were  the  most  curious,  as  well 
SeastiAd    n****  highly  valued  by  thenwcWes.    These  were  made 
noiue.     of  tbe  featfaen  of  birds ;  and  for  procuring  them  they 
reared  »  great  animber  of  those  birda  of  fine  plumage, 
with  which  the  ooontry  abounded,  not  only  in  the  royal 
palaces,  but  also  in  private  hoMses  ;  and  at  certain  sea- 
sons they  earned  oA'  the  -feathers  for  these  purposes,  or 
to  sell  them  at  market.    They  valued  particulariy  the 
feathers  of  the  trammiag  birds,  on  account  of  their 
Sfualltiess,  fineness,  and  various  colours ;  and  in  these, 
as  well  as  other  birds  of  6ne  plumage,  nature  supplied 
thtm  not  only  with  all  the  colours  proflucible  by  art, 
'  but  likewise  with   many  which  art  cannot  imitate. 
Their  mosaic  works,  as  well  as  indeed  all  others  of  the 
MexicanSf  required  infinite  patience.    At  the  under- 
taking of  every  workof  tJiiH  kind  several  artists  assem- 
bled ;  and  having  agreed  upon  a  design,  and  fixcil  their 
measure  and  proportions,  each  artistcharged  blmself  with 
the  execution  of  acertun  part  of  the  ina^,  and  exert- 
ed himself  so  diligently  in  it,  liiat  he  frequently  apent 
a  whole  day  in  adjusting  a  feather ;  first  trying  one  aad 
then  anethor,  viewing  it  sometimes  one  way,  then  aa- 
ethnr,  until  he  found  «ae  which  gave  faia  part  that  ideal 
perfection  proposed  to  be  attained.    M'hen  the  part 
whidi  each  arUst  nodertook  was  done,  they  assembled 
again  tb  form  the  entire  image  from  them.    If  any 
part  happened  to  be  in  the  least  deranged,  it  was 
wroaght  again  until  it  was  perCectiy  fini«iied.  Hiey 
laid  hold  of  tbe  fearers  with  small  pincers,  that  tbej 
might  not  do  them  tlie  least  injury,  and  pasted  them 
en  the  doth  with  some  ^utinoas  matter ;  then  tbey 
united  all  tbe  parts  upon  a  little  table  or  a  plate  «f  cop- 
per, and  flattened  them  nftly  until  they  left;  the  saiiaoe 
«f  the  image  ao  eqnal  and  smootfa,  that  it  a^ared  to 
he  tiiewvric  of  a  peacil.  These  woriu  weie  pmdigieaBfy 
130     admired  by  tbe  Spaniards, 
h^rw-      The  Mexicana  were  ikiUed  in  architectnre  even  be- 
fine  they  lefl  tbeir  native  coontry ;  and  many  edifices 
•till  remain  which  were  ooostmcted  hy  them  daring 
tbeir  freqneat  journeys  from  one  place  to  ano^r. 
At  their  first  urival  00  tbe  lake,  they  had  no  other 
materials  to  build  their  faoases  xrith  bst  reeds  and  mud, 
Vntil  tbe  success  of  their  commerce  allowed  tbem  to 
purchase  better  materials.    When  the  city  came  to 
its  perfection,  the  houses  of  the  principal  people  were 
censtracted  of  stone  and  lime :  they  consisted  of  two 
Itoore,  having  halls,  large  ooort-yaxw,  and  chambers 
fitly  disposed :  the  rools  were  fiat  and  terraced }  the 
-walU  BO  wdl  whitened,  polished,  and  shiniog,  that  they 
appeared  to  tbe  Spaniuds  when  at  a  distance  to  have 
been  constmeled  of  nlver.   Tbe  fleer  waa  paved  with 
flaiter,  peHecdy  level,  plain,  aad  smootii.   Mamy  of 
their  heuKS  wm  enwaed  with  battlements  and  tur- 
rets }  Mid  tbeir  gardens  bad  fish  ponds,  and  the  walks 
of  tbnn  symmetrically  laid  oot.    The  large  booses 
had  in  general  two  entrances,  the  principal  one  to  the 
fltrcet,  the  other  to  the  canal :  tbey  bad  no  wooden 
dooFS  to  their  beuseii,  but  covered  the  entrance  with 
small  reeds,  from  whence  tfaey  so^wnded  a  string  of 
cocoa  shells,  or  some  other  nnaterials  which  would  make 
a  nmse,  so  as  to  awake  the  attention  of  the  family 
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when  any  person  lifted  up  the  reeds  to  enter  tbe  boaie.  Aaeioit 
— Tlie  houses  of  the  poorer  sort  wen  constructed  of  lohaM- 
reeds,  uiibumt  bricks,  stone,  or  mud ;  and  the  roofs .  . 
made  of  a  kind  of  a  long  hay  which  frroita  plentifnlly 
in  the  fields,  particularly  in  the  warm  parts-  of  the 
country.    For  this  purpose  they  used  also  .tht^  leaves 
of  tbe  aloe  placed  in  the  manner  of  tiles,  to  which 
they  bear  some  resemUaoce  both  in  thidmess  and 
shape.     One  of  the  columns  or  supports  of  these 
houses  was  generally  a  tree  in  the  vigour  of  it*  , 
growth  }  by  which  means,  besides  the  pleasure  derived 
from  its  foliage  and  shade,  tbey  saved  themselves  some 
labour  and  expence.    These  booses  bad  one  or  moru 
apartments  according  to  the  cireumstances  of  the  fa- 
mily. 

llie  ancient  Mexicans  nndcrstood  tbe  method  of 
constructing  arches  or  vaults,  as  appears  from  some  re- 
malos  of  their  buildings  as  well  u  from  their  paintings* 
They  had  likewise  coi-ntces  and  other  ornaments  of 
architecture.  Tbey  had  also  square  or  cytiodrical  co- 
Itimas  bat  it  is  not  known  whether  tbey  had  any  capi- 
tals or  not.  Tbey  frequently  adorned  them  witb  figures 
in  iassa  relievo  i  but  their  great  ambitioa  was  to  luve 
them  all  made  oot  of  one  stone.  The  finmdatioaa  of 
tbe  large  houses  in  the  capital  were  laid  open  beaois  of 
cedar  driven  into  tbe  ground,  on  account  of  its  want  of 
solidity  ;  aad  the  same  method  is  still  practised  by  the 
Spaaiarde.  The  roofs  of  these  were  made  of  cedar,  fir, 
cypress,  pine,  &c.  In  the  royal  palaces  tbe  columns 
were  of  marble  or  even  of  alabaster,  which  the  Spaniurds 
mistook  for  jasper.  In  the  reign  of  Ahuizotl  a  new  kind 
of  stone,  named  t^onth\  was  discovered  ta  the  Mexi>' 
can  lake,  which  waa  ever  afterwards  made  use  of  for 
building.  It  is  hard,  light,  and  porous  like  a  spoi^ ; 
by  whiui  means  the  lime  adheres  very  firmly  to  iL  It 
is  valued  likewise  on  account  of  its  colour,  which  is  a 
blood  red.  Some  of  tbe  pavementa  were  chequered 
with  marUe  and  other  v^uable  stooea.  , 

Hw  moat  rraurfcable  pieces  of  Mexican  ardiitectnue  Bfimrk-  . 
wero  their  aqnedncta.  Here  were  two  which  con-  able  aqac- 
veyod  die  water  to  the  capital  firom  the  distance  of  two^**^ 
miles.  These  were  constructed  of  stone  and  cement, 
five  feet '  high,  and  two  paces  broad,  npon  a  read  for 
that  purpose  upon  the  lake  j  by  which  the  water  was 
brought  to  the  entrance  of  the  city,  from  itheace  it 
was  sent  &rtb  in  smaller  channels  to  supply  the  difier- 
cDt  fountains.  The  famous  aqueduct  of  Chen^oallan, 
which  was  done  in  the  16th  centiuy,  is  worthy  of  be- 
ing ranked  among  tbe  greatest  in  Europe,  llic  con- 
ductM-  of  this  w^  was  a  Franciscan  missionary  named 
Tcmh/e^ue  s  and  it  was  txeoktiei  with  great  skill  by 
the  Chempeallese.  The  water  was  bnui^t  from  a 
peat  distance,  and  the  country  through  which  it  a»st 
pass  was  Bwustainoos  and  rocky  *,  but  every  diificulty 
was  overtime  by  the  indnstry  of  the  Mexicans,  llie 
aqueduct,  including  all  tbe  turnings  and  winding^, 
exceeded  30  miles  m  length.  The  principal  diffienfty 
oensisted  in  crossing  three  great  precipices,  over  which 
they  were  obliged  to  construct  three  bridges,  tbe  first 
of  47,  the  aecond  of  1 3,  and  the  'third  of  67  ardies. 
The  largest  arch  was  100  feet  high,  and  61  broad  j 
so  that  a  large  vessel  conld  have  passed  under  it.  It 
must,  however,  be  observed,  that,  in  executing  this  un- 
dertaking, the  Mexicans  were  ondouhtediy  assisted  by 
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Cur6pciui  tools,  and  the  directions  of  European  work- 
men ;  80  that  we  cannot  with  strict  propriety  call  it  one 
^  of  their  works. 

The^  were  expert  jewellers,  and  understood  tbe  art 
of  cuttnig  and  polishing  the  stones^  as  veil  as  of  setting 
>  them.  Tlie  gems  most  common  in  their  cotintry  were 
"the  emeralds,  amethysts,'  camelians,  turquoises,  and 
'  some  others.  Emeralds  were  so-  common,  that  no 
'  lord  or  noble  wanted  them )  and  none  of  them  died 
-without  having  one  6ted  to  his  Hp,  that  it  might  serve 
bim,  as  they  im^ned,  in  the  other  WM-ld,  instead  of 
a  heart.  When  Cmtea  returned  the  first  time  to  Spain, 
he  brongfat  witb  him  five  emeralds,  valued,  Jiy  the 
jewellers  there,  at  100,000  ducats.  The  first  was  in 
the  form  of  a  rose  ^  tbe  second  of  .1  horn  j  the  third 
of  a  little  fish  with  eyes  of  gold  *,  the  fourth  in  the 
form  of  a  bell,  with  a  fine  pearl  for  a  clapper.  The 
fifth  was  a  small  cup  with  a  foot  of  gold,  and  four  little 
golden  chains  which  united  in  a  pearl  in  the  form  of  a 
button.  For  this  alone  tbe  Genoese  mercbonts  offered 
40,000  ducats,  in  order  to  sell  it  again  to  tbe  graod 
signior.  Besides  these,  he  had  two  emerald  vases  va- 
lued at  300,000  ducats  j  but  these  last  were  lost  by  tiliip- 
wreck  in  the  unfortunate  expeditian  of  Chanca  V., 
against  Algiers.  There  are  no  sudi  gems  wrought  at 
present,  nor  is  it  even  known  where  tbe  enmald  mines 
-  arc  situated }  thoa^  it  is  said  there  are  still  some  large 
pieces  of  this  precioos  stone  in  some  of  the  churches ; 
but  tlie  priests  take  care  to  secure  them  witb  iron  chains, 
lest  they  should  be  carried  ofT. 

In  other  more  common  manufactures  the  Mexicans 
were  by  no  means  deficient.  The  earthen  ware  ef 
Cbolula  was  much  praised  by  the  Spaniards }  and  they 
had  the  art  of  omameotiag  this  kind  of  ware  with  va- 
rious colours,  though- they  did  not  understand  the 
-making  of  glass.  Tlieir  carpenters  wrought  with  in- 
struments of  copper}  and  there  are  stilt  .remains  of' 
their  labours  which  display  a  tolerable  skill.  Almost 
every  one  was  acquainted  with  the  method  of  making 
cloth.  Being  destitute  of  wool,  common  silk,  linfi,. 
or  hemp,  they  were  oUiged  to  supply  the  deficiency 
by  other  nrntf  rials.  For  mxrf  tbey  snbstituted  cotton, 
for  silk  they  used  feathers,  tlie'  wool  of  tbe  bare  dr 
rabbit ;  and  instead  of  lint  and  b«n^,  they  used  the  fi- 
brous part  of  the  leaves  of  the  aloe.  From  these  last 
they  obtained  a  thread  as  fine  as  from  lint ;  and  from 
some  species  tbey  had  a  coarser  sort  resembling  hemp. 
To  obtain  this  thread  they  soaked  the  leaves  in  watu*, 
cleaned  them,  exposed  them  to  tbe  sun,  and  then  beat 
them  till  they  were  fit  to  be  spun.  Sometimes  tbey  in- 
■  terwove  with  their  cotton  the  finest  down  on  the  belly 
of  the  rabbits  or  hares,  after  having^pun  itinto  tbread} 
-and  of  these  they  made  most  beautiful  cloths,  which 
were  particularly  used  for -winter rwatstcoata  fi>r  tbe 
lords.  Tbeir  cotton  manufactures -weze  equal  to  any 
produced  in  Europe  ;  tbey. wove  >tbem  -witb  difl^rent 
figures  and  colours,  representing  different  animals  and 
•flowers.  Of  feathers  interwoven  with  cotton  they  made 
mHuitles  and  bed-curtains,  carpets^  gowns,  &e.  -These 
were  exceedingly  beautiful }  but  tliis  kind  of  -manufac- 
•tnre  is  now  lest,  though  there  are  still  some  of  these 
^rmentb  in  the  possession  of  tbe  principal  lords,  who 
-wear  them  upon  solemn  occasions. 

All  these  advances  towards  civilization,  bawever,  in 
ftueient  Mexicans,  were  much  more  than  comiter- 
Z 


balanced  by  tbe  horrible  barbarities  tbey  committed  in  Aarivit 
their  religious  ceremonies,  and  in  which  tbey  exceeded  labuH- 
every  nation  on  earth.  Human  sacrifices  were  indeed 
in  use  among  ati  tbe  ancient  heathens  j  but  sncJi  pro- 
digious massacres  at  the  dedication  of  their  tenipln  aie 
ttf&eard  of  in  history.  Whether  tbey  used  these  bar- 
barons  sacrifices  ia  their  own  country,  or  whether  tbe 
practice  began  with  that  of  the  four  Xochimiica  pri- 
soners, is  not  known }  but  as  tbey  only  used  tbelr  pri- 
smers  or  slaves  whom  they  bought  in.  this  way,  it  is  im- 
possible that,  during  tbe  infiini^  of  .  their  state,  tbenom- 
ber  of  human  victims  could  bave  been  very  great. 
'Most  of  -those  unhappy  creatures  .periidied  by  having 
their  breasts  opened,  and  their  hearts  pulled  out ;  some 
were  drowned,  others  starved  to  death  with  -biuiger} 
and  sometimes  they  were  burnt.  Prisoners  of  high 
rank  were  allowed  to  die  by  what  Ciavigero -calls  tbe  *3S 
gladiatorian  sacrifice,  which  was  performed' in  the  fol-  ^^^[|^ 
lowing  manner :  Near  to  tbe  greater  temple  of  lar^ 
cities,  in  an  open  space  of  ground  sufficient  to  contasa 
an  immense  number  of  people,  was  a  round  terrace 
eight  feet  high,  upon  which  was  placed  a  large  roond 
stone  resembling  a  millstone  in  shape,  but  much  larger, 
almost  three  foet  bigh,  well  polished,  and  having  figures 
cut  upon  it.  On  uis  stone,  vbich  was  called  ttmai- 
catl,  the  prisoner  was  placed,  anned-with  a  shield  and 
short  swcffd,  and  .tied  by  on  loot.  Hen  be  was  at- 
countered  by  a  Mexican  officer  or  strfdier  better  aimed 
-than  himself.  If  the-prisoner  was  vanquished,  he  was 
•  carried,  dead  or  alive*  to  the  temple,  where  his  heart 
'Was  taken  out  and  offered  in  tbe  usual  manner  ;  but  if 
he  conquered  six  combatants,  he  gained  his  life  and  li- 
berty. An  instaacc,  however,  is  given  in  which  this 
custom  was  infringed  4  for  the  Jliietzotzanca»«  having 
-takea  the  principal  lord  of  Cholnla,  a  man  of  -singular 
-bravery,  he  overcame  seven  combatants ;  notwithstand- 
ing which  he  was  put  to  death  but  on  this  acoottnt  the 
-JFluetzotzineas  were  rendered  for  ever  infiunous  among 
these  nations. 

Historians  di&r  cencenung  Uie  number  of  victims  NvAcrtf 
who  perished  annnrily  in  these  sacrifioeai  Clavigero  If***  ^ 
inclines,  to  think  it  was  20,000,  but  others  make  it|!^^^ 
much  more.  Zomarraga,  the-  first  bishop  ef  Mexico, 
says  in  a  letter  of  the  12th  of  June  iS3^>  addressed  to 
the  general  chapter  of  his  order,  that  in  that  capi- 
tal alone  there  were  above  20,000  victims  annually  sa- 
crificed-. Some  authors,  qooted  by  Comara,  say  that 
50,000  were  annually  sacrificed  in  the  various  parts  of 
the  empire.  Acosta  says,  that  there  was.a  certain  day 
of  tbe  year-on  which  they. sacrificed  5000  victims,  and 
another  on  which  20,000  were  sacrificed.  According  to 
others  tbey  sacrificed,  an  tbe  mountain  Tep^acac  on- 
ly, 20,000  annually  to  <me  of  their  female  duties.  On 
the  other  hand,  Bartholomew  de  las  Casas  reduces  tbe 
number  of  human  victims  to  50  or  at  most  to  ipOh 
**  We  are  strongly  of  opinion  (says  Clavigero),  that  all 
these  anifadcs-have  erred  in  the  number  }  Xas  Caaas  by 
diminution,  and  the  rest  by  exaggerating  the  troth.**  ,37 

Besides  tbe  cmeltiea  which  tbey  practised  up-  Tkcir  h» 
on  others,  the  Mexicans  were  accostmned  to  treat '^^.^ 
themselves  with  the  most  inhuman  austerities,  think- ^ 
ing  that  the  diabolical  rage  of  their  deities  would 
be  appeased  by  human  blood.    **  It  makes  one  shud- 
der (says  ClavigNo),  to  read  tbe  austerities  which 
tbey  practised  upm' thonselves,  either  in  atonement 
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Aodent  ftn'  their  traiwigresuoiu,  -or  in  preparatwa  of  their 
InhabU  festivals.  Tfaej  man^leil  their  fiesb  as  if  it  had  been 
.  insensible,  and  let  their  blood  ran  in  such  profiisi<m  as 
'  •  ■  if  it  ha4  been  a  mperfluous  fluid  ia  the  body.  The 
eflfasion  of  blood  was  frequent  and  daily  with  tome 
of  their  priests.  They  pierced  themselves  with  the 
sharpest  spines  of  the  aloe*  and  bored  several  parts  of 
their  bodies,  particalarly  Oteir  eus,  lips,  tongue,  and  . 
the  fat  of  their  arms  and  legs.  Through  the  holes 
which  they  made  with  these  spines  they  introduced 
pieces  of  cane,  the  first  of  which  were  smsJl ;  but  every 
time  this  penitential  suffering  was  renewed,  a  thicker 
piece  was  made  use  of.  The  blood  which  flowed  from 
them  was  carefully  collected  tn  the  leaves  of  the  plant 
'  aczqjatl.  Theyuced  the  bloody  ^ines  in  little  balls  of 
hay,  which  they  exposed  upon  the  battlements  of  the 
trails  of  the  temple,  to  testify  the  penance  which  they 
did  for  the  people.  Those  who  exercised  such  severities 
apoD  themselves  within  the  mclosure  of  the  greater 
tem^  of  Mexico,  bathed  in  a  pond  that  was  formed 
there,  and  which,  from  being  always  tinged  with  blood, 
was  udled  m^pms.*' 
Z3S  -  The  dress  of  the  Mexicans  -was  very  simple  }  that 
%(ardren.of  the  men  consisted  only  of  a  large  belt  or  girdle,  the 
two  ends  of  which  hung  down  before  and  behind  ;  the 
women  wore  a  square  mantle,  about  four  feet  long*, 
the  two  ends  were  tied  upon  the  breast  or  upon  one 
shoulder.  The  Mexican  gown  was  also  a  piece  of 
square  cloth,  in  winch  the  women  wrapped  themselves 
from  the  waist  down  to  the  middle  of  the  leg.  They 
wore  also  a  small  under  vest  or  waistcoat  without  sleeves, 
named  Auepillt. 
■  The  dress  of  the  poorer  sort  was  made  of  the  thread 
<^  the  mountain  palm,  or  of  couse  cotton  :  but  those 
of  better  station  wm  the  finest  cotton,  Mnbcllished 
with  varions  colours,  and  figures  of  animals  or  flowers } 
or  woven  with  feathers,  or  the  fine  hair  of  the  rab- 
bit, &C.  The  men  wwe  two  or  three  mantles,  and 
the  women  three  or  four  vests,  and  aa  nui^  gomiB, 
puttiDg  the  longest  undermost,  so  that  a  part  of  each 
of  them  might  be  seen.  Their  shoes  were  only  soles 
of  leather,  or  coarse  cloth  of  the  mountain  palm  tied 
with  strings  -,  but  those  of  the  great  people  were  adorn- 
ed with  ribbands  of  gold  and  jewels.  They  all  wore 
long  hair,  and  thought  tbeuuselves  dishonoured  by  be- 
ing shaved,  or  having  their  hair  cUjroed,  except  the  con- 
secrated virgins  In  the  temfde.  jHie  women  wore  it 
loose  \  but  the  men  tied  it  up  in  different  forms,  and 
adorned  their  heads  with  fine  feathers,  both  when  they 
danced  and  went  to  war.  With  this  simplicity,  however, 
they  mixed  no  small  quantity  of  extravagance.  Besides 
feathers  and  jewels,  with  which  they  used  to  adorn  their 
heads,  they  wore  ear-rings,  pendants  at  their  upper  Up, 
as  well  as  many  at  their  noses,  necklacts,  bracelets  for 
the  hands  and  arms,  as  well  as  certain  rings  like  col- 
lars which  they  wore  about  their  legs.  The  ear-rings 
of  the  poor  were  shells,  pieces  of  crystal,  amber,  &c.  j 
but  the  rich  wore  pearls,  emeralds,  amethysts,  at  other 
gems  set  in  gold. 

Instead  of  soap  the  ]^fexicans  used  a  kind  of  fruit 
called  copalxocotl  i  the  pulp  of  which  is  white,  viscous,  . 
and  very  bitter,  makes  water  white,  rai^ies  a  froth,  and 
will  clean  linen  like  soap.    They  used  also  a  kind  of 
nut  named  amoHtf  vrh'ch  is  not  unlike  the  9aponaria  of 
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the  old  continent.  It  is  now  more  used  for  washing  the 
body,  especially  the  head  than  fw  clothes.  Clavigero 
says,  that  there  is  a  kind  of  this  root  which  dyes  the 
hair  of  a  goldm  colour,  and  that  he  has  been  wkness  to* 
this  e0cet  on  the  hair  of  an  <^d  man. 
.  It  is  generally  believed,  that  the  &8t  conquerors  mas-  BCencani 
sacred  &e  Indians  out  of  wantonness,  and  that  even  thecnielly 
priests  incited  them  to  these  acts  of  ferocity.  Undoobt-  ^7 
edly  these  Inhuman  soldiers  frequently  shed  blood  with-^^'*'"' 
out  even  an  apparent  motive  *,  and  certainly  their  fana- 
tic missionaries  did  not  oppose  these  barbarities  as  they 
ought  to  have  done.    The  crvelties  exercised  upon  140 
them,  however,  at  length  raised  up  a  protector  fi»  them  Baithoto- 
in  the  person  of  Bartholomew  de  las  Casas.  c^wSuim 

This  man,  so  famous  In  the  annals  of  the  newtkdrput. 
world,  had  accompanied  his  father  in  the  first  voyage 
made  by  Columbus.  The  mildness  and  simplicity  of 
the  .Indians  affected  him  so  strongly,  that  he  made 
himself  an  eccleuastic,  in  order  to  Mvote  bis  labonis 
to  their  conversioo.  But  this  soon  became  the  least 
of  his  •  attentim.  As  he  was  more  a  mM  than  a 
pritstf  he  felt  more  for  the  cruelties  exercised  against 
them  than  for  their  superstitions.  He  was  continnally 
hurrying  from  one  hemisphere  to  the  other,  in  order 
to  comfort  the  people  for  whom  be  had  conceived  an 
attachment,  or  to  soften  tbeir  tyrants.  This  con- 
duf^t,  \thlcb  made  bim  be  idolized  by  the  one  and 
dreaded  by  the  other,  had  not  the  success  he  expected. 
The  hope  of  striking  awe,  by  a  character  revered 
among  the  Spaniards,  determined  him  to  accept  the 
bishoprick  of  Chiapa  in  Mexico.  When  he  was  cour 
vinced  that  this  dignity  was  an  insufficient  barrier 

Tinst  that  avarice  and  cinelty  which  he  endeavour-  - 
to  check,  he  abdicated  It.    It  was  then  that  thist 
courageous,  firm,  disinterested  man,  acoised  his  oonn-  - 
try  hnbre  the  tribunal  of  the  whole  universe.   In  his 
account  of  the  tyranny  of  the  Spaniards  in  America, 
he  accuses  them  of  having  destroyed-  1^,000,000  of> 
Indians.   They  ventured  to  find  nult  with  the  acri- 
mony of  his  style  j  but  no  one-  convicted  him  of* 
exaggeration.    His  writings,  which  indicate  the  ami-' 
able  turn  of  bis  disposition,  and  the  sublimity  of  his* 
sentiments,  have  stamped  a  dlsgiacc  upon  his  barba-. 
rous  countrymen,  which  time  hath  not,  and  never  will»'- 
effkce.  ,^ 

The  court  of  Madrid,  awakened  by  the  representa-Tlcir  con- 
ttons  of  the  virtuous  Las  Casas,  and  by  the  indigna-  dition  ren- 
tion  of  the  whole  world,  became  sensible  at  last,  that 
the  tyranny  It  permitted  was  repugnant  to  religion,^  ***** 
to  humanity,  and  to  policy }  and  resMved  to  break  the 
chains  of  the  Mexicans,    Their  liberty  was  now  only 
constrained  by  the  sole  conditiim,  that  they  should 
not  quit  the  territory  where  they  were  settled.  This 
precaution  owed  its  origin  to  the  fear  that  was  enter- 
tained of  tbeir  going  to  join  the  wandering  savages  to 
the  north  and  south  of  the  empire. 

The  city  of  Mexico  Is  situated  in  a  valley  of  the 
same  name,  which  is  of  an  oval  form,  about  67  leagues 
in  circumference,  and  bounded  by ■  mountains.  ihv 
lakes,  five  In  number,  occupy  about  one  tenth  of  the 
surface  of  the  valley.  The  city  is  now  about  a  mile 
distant  from  the  west  side  of  the  lake  Tezcuco,  which  ■ 
summnded  it  in  the  time  of  Cortes.  Hie  soil  on  which 
it  stands  is  about  7200  feet  abore  the  sea,  a^height  ex— 
^  cecdiuf^ 
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ccediog  tliat  of  the  pass  of  St  Goihartt.  Mexico  is  oae 
of  the  fiiK-bt  cities  ei'cr  Lmilt  hj  Kuropeana  in  either 
hemisphert-.  '  The  ground  very  level,  the  streets 
broad  amd  regular,  the  style  of  tlie  architecture'  is  ge- 
nerally pure,  and  some  of  the  buildings  truly  beautiful. 
The  streets  have  foot  pavements,  and  are  kept  clean 
and  -well  lighted  by  an  excellent  police.  Among  tbe 
objects  Trortby  of  notice  are  the  cathedi-al,  the  treasury, 
the  convent  of  St  Francis,  the  hospital,  the  school  of 
mines  with  its  fine  fiollections  in  physics,  mechanics, 
and  mineralogy,  the  botanic  garden,  the  university, 
and  academy  of  fine  arts,  the  equestrian  statue  of 
Ckarlea  IV,  of  great  beauty  and  colossal  size,  weigh- 
ing 450  quintals,  and  made  by  a  native  artist.  The 
most  considerable  numnments  of  ancient  Mexican  art 
remaining  are  two  pyramids  on  the  nortb-east  side  of  the 
lake  Tezcuco,  the  larger  of  which  has  at  present  a  base  ■ 
of  682  feet  in  length,  with  an  elevation  of  180.  I'fae 
faces  of  these  pyramids  correspond  with  cunsiderable 
cxsotness  to  the  cardinal  points  of  the  compass.  The 
popnlatioD  of  the  city  in  1803  was-  about  137,000,  of 
ifhicfa  2COO  were  Europeans,  65,000  white  Creoles, 
33,000  Lidians,  26,500  Mestizoes,  and  10,000  Mu- 
lattoes.  The  convents  contain  ab«ut  1 200  men,  and 
2100  wooKD.  The  clergy  of  the  city  exceed  2000, 
exclusive  of  lay  brothers  and  novices.  The  whole  in- 
tendaacy  of  Mexico  contains  5927  square  leagues. 
The  oaly  considerable  towns  in  it  beside  the  capital, 
are  Qneretaro  containing  35,000  inhabitants,  and  the 
port  of  Aeapulco,  on  the  South  sea,  containing  9000. 

Tlie  most  considerable  cities  in  the  oilier  parts  of 
New  Spain  are,  La  Puebla,  containing  67,000  inha- 
bitants ;  Guanaxuato,  which  contains,  including  the  rich 
mines  in  its  neighbourhood,  70,000  inhabitants  ;  Zaca- 
tecai,  also  situated  in  a  ridi  mining  district,  contains 
33,000 ;  Oaxaca,  24,000  i  Vera  Cruz,  the  principal 
port  in  the  colony,  but  unliealthy  in  its  situation,  has 
only  a  population  of  1 6,000. 

The  population  of  New  Spain  is  in  a  state  of  rapid 
increase,  as  appears  from  the  registers  of  births  and 
burials,  which  are  kept  in  many  piaces  with  great  ac- 
i;urac^.  The  proportion  of  births  to  deaths  tlirougliout 
the  kugdom,  is  as  170  to  100.  In  some  part  of  the 
table  land  the  proportion  is  as  high  as  253  to  100  >  but 
at  Panuco  on  the  coast  of  the  North  sea,  it  was  as  low  as 
123  to  100. 

A  very  great  incqnality  of  fortune  prevails  in  Mexi- 
co. The  count  of  Valenciana  enjoys  an  income  of 
about  ioo,ocol.  sterling  per  annum,  of  which  three 
fourths  are  derived  from  his  mine.  The  marquis  of 
Fagoaga  drew  83,000!.  sterling,  from  a  single  mine 
in  HIS.  months.  The  count  of  Regia  built  two  fuiit- 
rate  men  of  war,  at  his  own  expence,  and  made  a  pre- 
sent of  them  to  his  sovereign.  Close  to  this  wealth  is 
to  be  seen  the  ntost  wretphed  poverty.  In  the  city  of 
Mexico  alone,  there  are  from  20,000  to  30,000  Saro- 
gates  and  Guachinangoes,  who  can  be  compared  only  to 
the  Lazaroni  of  Naples.  Quiet,  sober,  and  indolent, 
they  give  occasion  to  no  alarm,  though  they  are  half 
naked,  and  pass  the  night  in  the  street,  under  the  cano- 
py of  heaven.  This  inequality  of  condition  exists 
equally  among  the  clergy.  The  archbiijhop  of  Mexico 
has  a  revenue  of  130,000  dollars^  there  are  four 
bishops  whose  rEvenucH  are  from  8o,OQO  to  iio,oco 
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each,  wliile  many  of  tho  parish  cler^  haw  not  aftore 
100  dollan  a  year.  The  whole  Mcxicun  clergy  in- 
cluding lay  brother!*  and  sistei-s,du(.-s  not  exceed  1 3,000 
or  14,000.  Tlie  revenues  arise  chicSr  from  titbej, 
the  church  land^i  lieing  inoonDidrmble. 

There  are  five  bunting  volcanM'S  in  New  Spain, 
Orizaba,  Popecatepetl,  Tustia,  JoiiiUo,  and  Coiima. 
The  second  of  these  is  1 7,700  fott  in  height,,  which  is 
2000  feet  higher  than  Mount  Blanc.  It  is  situated  at 
the  south-east  extremity  of  the  valley  of  ftlexioo,  and- 
is  visitde  from  the  capital.  The  Pic  d*  Orizaba  has 
nearly  the  same  elevation.  The  mountata  Jorullo, 
which  rises  1690  feet  above  the  sm-rouDding  plains, 
was  thrown  up  by  a  vokamc  eruption  in  1 759.  Several 
of  these  mountains,  and  some  others  that  seem  to  be 
extinguished  volcanies,  ascend  beyond  the  inferior  li- 
mit of  perpetnal  snow,  which  has  htrv  an  elevation  of 
8360  feet.  The  snow  is  carried  to  M^ico  and  otiin- 
cities,  where  it  is  sold,  and  pays  doty  as  an  article  of 
luxury.  Vera  Cruz  is  supplied  Irom  the  volcano  of 
Orizaba,  at  the  distance  of  28  leagues,  over  which  space 
the  snow  is  carried  on  the  backs  of  moles. 

Hie  extraardinary  events  in  Old  Spain,  which  pro- ' 
duced  revolutions  in  some  the  other  Anicricm  oliIo- 
nies,  also  led  to  an  insurrection  in  Mexico.  An  exten- 
sive conspiracy  was  formed,  at  the  bead  of  which  were 
some  ecclesiastics  and  militai^  officers ;  but  the  secret 
was  betrayed,  and  the  conspirators  were  prematurely 
driven<  to  take  up  arms  in  September  iSiO*  Tbey 
were  under  the  command  of  Uidalga  a.  jn-iest;  and  bav-' 
ing  been -joined  b^  some  parties  of  cavalry  and  infantry,' 
they  got  possession  of  Guanaxuato,  a.  large  town. 
Great  numbers  declared  for  tliem  in  all  parts  of  the 
country.  After  defeating  sonoe  divisions  of  military.  Hi- 
dalgo advanced  to  the  neighbourhood  of  the  capital ; 
but  discouraged  by  the  means  of  defence  which  the  new 
viceroy  had  collected,  and  hearing  of  the  defeat  of 
seme  of  his  adherents  in  other  quarters,  he  retired. 
He  was  followed  by  a  considerable  military  force, 
routed  in  several  engagements,  great  part  of  his  troops, 
who  consisted  chiefly  of  Indians  without  firelocks, 
were  dispersed,  and  himself  taken  and  shot  in  July  1 81 1. 
His  partizans,  however,  under  Morctos  continued  the 
war,  and  gained  occasional  successes.  Zitaquaro,  a 
city  containing  10,000  inhabitants,  in  which  they  had 
established  themselves,  v/a*  taken  by  the  royalists,  and 
utterly  ra.sed  in  the  beginning  of  1812.  In  the  same 
year  the  insurgents  were  joined  by  Toledo,  who  bad 
been  a  member  of  the  cortes  for  Spanish  America, 
and  brought  with  him  a  few  troops  from  the  United 
States;  but  he  was  sotm  compelled  to  seek  safety  in 
flight.  In  1814  the  insurgents  called  a  congress, 
which  issued  a  democratic  constitution  in  October. 
In  1815  Morelos  when  marching  to  the  coast  to  join 
Toledo  and  General  Humbert,  who  had  brought  a  sup- 
ply of  arms,  was  surprised,  taken  prisoner,  and  shortly 
after  executed.  His  death  broke  the  strength  of  the 
insurgents,  though  guerilla  parties  still  traversed  the 
country.  In  1816  a  new  attempt  was  made  by  Colo- 
nel Miaa,  who  bad  distinguished  himself  in  the  wars  in 
the  peninsula.  He  landed  at  Matagorda,  and  appears  ' 
to  have  made  some  progress  at  iirsi ;  but  was  finally 
surrounded  and  taken  by  the  royal  tro^ips  in  Novem- 
ber 1817.    The  new  viceroy  Apodaca,  by  following 
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Insame-  ft  lenient  and  cracilutoty  system,  lias  restored  soow    and  interrupt  die  commonications  between  tlie  ea-  inRnm- 
tittn.    degree  of  order  and  quiet  to  the  colony  j  bat  bands    jitaH  and  the  sea  coast.   See  article  Mexico,  Sup-  ^ 
'    '  of  gnerillas  still  maintain  themselves  in  difiercnt  parts,    PLEMEirr.  ' 
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MEXICO,  New,  so  called  because  it  ivas  dis- 
I  covered  later  than  Old  Mexico,  a  country  of  North 
America,  Jying  on  the  eastern  side  of  Uie  nortbero 
Andes,  or  Stony  mountains,  and  extending  from  the 
3iat  to  Uie  38th  degree  of  latitude.  Its  length  from 
north  to  south  is  1 75  leagues,  and  its  breadth  from 
east  to  west  from  30  to  50.  Its  surftce  covets  5700 
square  leagues,  and  it  contained  in  1803  40,200  inha- 
bitants according  to  Humboldt.  It  is  fertile,  but  is. 
believed  to  be  destitute  of  metallic  wealth.  It  is  wa- 
tered through  its  whole  extent  by  the  Rio  del  Norte, 
'  the  banks  ot  wbicb  are  picturesque,  and  are  adorned 
with  beautiful  poplars,  and  other  trees  peculiar  to  the 
temperate  zone. 

Tboufffa  under  ^e  same  latitude  with  Syria  and 
central  Persia,  this  country  has  a  remarkably  cold  cli- 
mate. Near  Santa  Fe,  and  a  little  further  north,  the 
Rio  del  Norte  is  atmietimes  covered  for  a  succession  of 
several  yean  with  ice  thick  enoudi  to  admit  the  pas- 
sage of  hoim  and  carriages.  Toe  mountains  i^ch 
bound  tbe  valley  of  the  Rio  del  Nwte,  lose  their  snow 
towards  the  bennning  of  the  mcmth  of  June. 

Hie  Rio  delNorte  has  a  periodical  swell  like  the 
Mississippi.  Its  waters,  which  are  always  muddy, 
begin  to  rise  in  April,  are  at  their  height  in  May/  and 
fall  towards  the  end  of  June.  The  inhabitants  can 
only  ford  the  river  on  horses  of  an  extraordinary  size, 
during  the  drought  of  summer.  -  Humboldt  informs  ns' 
that  in  1752,  the  whole  bed  of  this  river,  for  more  than 
ao  leagues  above  and  20  leagues  below  Fasso  del 
Norte,  became  dry  of  a  sudden,  the  water  having  pre- 
cipitated itself  into  a  newly  formed  chasm,  and  only 
made  its  re-appearance  near  the  Presidio  de  San  £lea- 
zario;  at  length,  after  the  kpee  of  several  weeks,  the 
water  resumed  its  andent  course,  no  doubt  because  the 
chasm  and  the  snbtemneons  conductors  had  been  filled 
np.  In  the  nortbera  part  of  New  Mexico,  riven  take 
their  rise  which  run  into  the  Misassippi. 

The  colonists  of  this  jffovince,  known  for  their  great 
energy  of  character,  live  in  a  state  of  perpetual 
warfare  with  the  neigbbonring  Indians.  It  is  on  ac- 
count of  this  insecurity  of  the  country  life,  that  we  find 
the  towns  more  populous  than  we  sbonid  expect  in  so 
desert  a  countiy.  Some  commercial  intercourse  exists 
however,  between  the  whites  and  the  Indians,  and  it  is 
carried  on  in  a  singular  manner.  The  savwes  plant 
upon  the  road  from  Cbihuahua  to  Santa  Fe,  small 
crosses,  to  which  they  suspend  a  leathern  pocket,  with 
a  piece  of  stag's  flesb ;  and  below  a  buffiUo*s  hide  is 
stretched.  Hie  Indian  indicates  by  these  nigns  that 
be  wishes  to  exchange  hides  fqr  provisions  with  the 
men  who  adore  the  cross.  The  soldiers  of  the  Presi- 
dios, who  ondentand  Aese  signs,  take  away  thebnffido 
hide  and  leave  some  salted  flesh  at  the  foot  of  the  cross. 
This  system  of  commerce  indicates  at  once  an  extra-  - 
ordinary  mixtnre  of  good  &ith  and  dtitnist. 
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The  Indians  to  the  west  of  tlie  Kio  del  Norte  arc  in  New 
a  mnch  less  barbarous  sUte  than  the  wandering  tribes 
on  the  east.  Father  Garoes  who  visited  the  country 
of  the  Moqni  in  1773,  was  sorprised  to  find  an  Indian 
town  with  two  great  aquarw,  houses  of  several  stories, 
ud  streets  well  laid  out  and  parall^  to  one  another. 
Here,  and  in  other  points  on  the  west  coast,  every  thing 
appears  to  announce  traces  of  tbe  cultivation  of  the  an- 
cicut  Mexicans. 

The  province  of  New  Mexico  contains  3  tonus, 
26  villages,  4  parishes,  19  missions,  and  no  solitary 
farm.  Santa  Fe  the  capital,  has  a  population  of  3600; 
Albuquerque  6000,  and  Taos  8900. 

MEZEKAY,  Francis  Eudes  de,  an  eminent 
French  historian,  the  son  of  Isaac  Eudes  a  surgeon,  was 
bom  at  Rye,  in  Lower  Normandy,  in  1610 ;  and  tQ<^ 
the  surname  of  Mezeray,  from  a  hamlet  near  Rye. 
Having  performed  bis  studies  at  Caen,  he  discovered  a 
strong  inclination  to  poetry  but  going  to  Paris,  he, 
by  the  advice  of  one  of  his  finends,  ap^ed  himself  to 
the  study  of  politics  and  history,  aiw  procured  the 
^ace  of  commissary  at  war,  which  he  held  for  two  cam- 

Signs,  He  then  shut  himself  op  in  the  college  of  St 
arbe,  in  the  midst  of  books  and  manuscripts  and,  in 
1643,  published  the  first  volume  of  the  History  of 
France,  in  folio  }  and  some  years  after,  the  other  two 
v<dume8.  Mezeray  in  that  work  aui^paseed  alt  who  had 
written  the  history  of  France  before  him,  and  was  re- 
warded by  the  king  with  a  pension  of  4000  livres.  In 
1668,  be  poblished  an  Abridgement  of  his  History  of 
France,  in  three  volumes  410,  wbicb  was  well  received 
by  the  public  }  bat  as  be  inserted  in  that  work  the  ori- 
nn  of  most  of  the  taxes,  with  veir  free  rejections,  M. 
Colbert  complained  of  it,  iriien  Mekera^  promised  to 
cerrect  what  he  had  done  in  a  second  edition;  hot  tfaose 
corrections  beiu]^  only  palliations,  the  minister  caused 
half  of  bis  ^ensmn  to  be  siq^uTSsed.  Meteray  com- 
plained of  dus  in  very  severe  terms  ;  when  ^e  obtained 
BO  other  answer  than  the  suppression  of  tbe-  other  half. 
Vexed  at  this  treatment,  be  resolved  to  write-on  sub- 
jects that  could  not  expose  him  to  such  disappoint- 
ments *,  and  composed  bis  treatise  on  tbe  ori^n  of  the 
French,  which  did  him  much  honour.  He  was  elect-, 
ed  perpetual  secretary  to  tbe  Frendi  academy  ;  and 
died  in  1683.  He  is  said  to  have  been  a  man  extreme* 
W  negligent  in  his  person,  and  so  careless  in  his  dressy 
that  be  mi{^  have  passed  fmr  a  bej^ger  rather  than 
for  what  he  was.  He  was  actually  seized  one  mominr 
by  the  anafars  de»  pauvre*t  or  parish  officers ;  wJiicii- 
mistake  was  an  fiir  from  provoking  him,  that.be  was 
highly  diverted  -with  it,  and  told  tlwni,  that  **  he  waa; 
not  able  to  wal^  on  foot,  but  diat  as  soon-  as  a  new- 
wheel  was  put  to  his  ohariiot,  be  would  attend  them 
wherever  tbe^  thoy^t  pn^.^*  He  used  to  study 
and  write  by  candle  li^t,  even  »A  noon-day  in  sum-* 
mer ;  and,  as  if  jtharsMid  been  no  sua  in  tbe  ^msU^ 
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Uczcni;  always  i*-ailcil  upon  Iiis  company  to  tbe  door  vnUi  a 
II  candle  in  his  hand.  With  regard  to  religion,  he  affect- 
McTMoth.  Pyrrhonism  ;  which  honever  was  not,  it  seems,  so 
DiQch  in  his  heart  as  in  bis  mouth.  This  appeared 
from  his  last  sickness  for  having  sent  for  those  friends 
who  had  been  the  most  usual  witnesses  of  bis  licentious 
talk  about  religion,  be  made  a  sort  of  recantation, 
which  he  concluded  with  desiring  them  "  to  forget 
what  he  might  formerly  have  said  upon  tbe  subject  of 
religion,  and  to  remember,  that  Alezeray  dying  was  a 
better  believer  than  Mezeray  in  health."  Resides  his 
history,  he  also  wrote,  I.  A  continuation  of  tlie  history 
of  the  Turks.  2.  A  French  translation  of  John  de  Sa- 
lisbury's Latin  treatise  on  the  vanities  of,  the  court, 
3.  There  are  attributed  to  him  several  satires  against 
tlic  government ;  and  in  particular,  those  that  bear  the 
name  of  Sandricourt. 

MEZIKRS,  a  strong  town  of  France,  in  tbe  depart- 
ment of  ^Vrdenues,  with  a  citadel.  It  was  besieged 
with  a  powerful  army  by  Charles  V.  who  was  obliged  to 
laise  the  siege  in  1521.  It  is  seated  on  the  river  Maese, 
partly  upon  a  hill,  and  partly  in  a  valley,  in  £.  Long. 
4. 4&  N.  Lat.  49.  46. 

MEZLRIAC,  Claude  Gaspaii  Backct  Sieurde, 
one  of  tbe  most  ingenious  men  of  the  1 7tb  century,  was 
horn  at  Bresse,  of  an  ancient  and  noble  family.  He 
was  a  good  poet  in  French^  Italian,  and  Latin  *,  an  ex- 
cellent grammarian,  a  great  Greek  scholar,  and  an  ad- 
mirable critic.  He  was  well  versed  in  tbe  controversies, 
both  in  philosophy  and  religion  \  and  was  deeply  skill- 
ed in  algebra  and  geometry,  of  the  former  of  wbicb  he 
gave  proof  by  publishing  the  six  books  of  Diopbantus, 
viiricbed  with  a  very  able  commentary  and  notes.  In 
bis  yoath  he  spent  a  considerable  time  at  Paris  and  at 
Rome  at  which  last  place  he  wrote  a  small  collection 
of  Italian  poems,  in  competition  with  Vaugelas,  who 
was  there  at  tbe  same  time ;  among  which  there  are 
rmitntions  of  the  most  beautifal  Bimites  contained  in 
the  first  eight  books  of  the  ^neid.  He  also  tranMat- 
«d  Ovid^s  Ilpistles  j  a  great  part  of  which  he  illustrat- 
ed with  very  curious  commentaries  of  his  own.  Whilst 
lie  nas  at  Paris,  they  talked  of  making  him  preceptor 
of  Louis  XIII.  upon  wbicb  be  left  the  court  in  great 
kaste,  and  afterwards  declared  that  he  had  never  felt  so 
much  pain  upon  any  occasion  of  bis  life  j  for  he  seemed 
to  have  already  upon  his  shoulders  the  important 
weight  of  tbe  whole  -kingdom.  He  undertook  the 
O^nslation  of  all  Phitarch's  works,  with  notes ;  which 
he  bad  brought  nearly  to  a  conclnsinn,  when  he  died 
at  Bourg,  in  Brease,  anne  1638,  at  45  years  of  «ge. 
He  left  behind  him  several  liolilied  works,  that  were 
not  printed. 

MEZUZOTH,  in  the  Jewish  costoms,  certain 
pieces  of  parchment,  which  tbe  Jews  fix  to  the  door- 
posts of  their  bouses,  taking  that  literally  wbicb  Moses 
oommandfl  them,,  saying,  "  Thou  shalt  never  forget 
die  laws  of  thy  God^  but  thou  sbalt  write  them  upon 
the  posts  of  thy  bouse,  and  on  iby  gates.'*  This 
expression  means  nothing  else,  but  that  thou  shall 
always  remember  tbem,  whether  thou  comest  into 
tby  house  or  goest  out.  But  the  Hebrew  doctors 
imagined,  that  tbe  lawgiver  meant  something  more 
than  this.  Tbey  pretended  that,  to  avoid  making 
tiiemselves  ridiculous,  by  writing  tbe  commandments 
•f  God  witluwt  tboii  doors,  or  ratber  to  avoid  exposing- 


themselves  to  the  profanation  of  the  wicked,  they  K 
ought  at  least  to  write  them  on  a  parchment,  and  to  ^ 
enclose  it  in  sometlilng.  Therefore  tbey  wrote  these  ^ 
words  upon  a  square  piece  of  parchment  prepared  on 
purpose,  with  a  "particular  ink,  and  in  a  square  kind  of 
character.  Deut.  vi,  4,  5,  6,  7,  8,  9.  "  Hear,  O 
Israel,  tbe  Lord  our  God  Is  one  Lord,^*  &c. — ^Thea 
they  left  a  little  space,  and  aftertvards  went  on.  Dent, 
xi.  13.  "  And  It  shall  come  to  pass  if  thou  sbalt 
hearken  diligently  to  my  commandments,"  &.c.  as  far 
as,  "  Thou  shalt  write  them  upon  the  door-posts  of  thy 
house,"  &c.  After  this  they  rolled  up  the  parchment, 
and  put  it  into  a  case  of  reeds  or  other  matter  }  they 
wrote  on  tbe  end  of  the  case  tbe  word  Shad(iat\  wbicb 
is  one  of  the  names  of  Giod  -y  and  they  put  it  at  the  doors 
of  their  houses,  chambers,  and  all  places  most  fi-equcnt- 
cd  J  tbey  fixed  it  to  the  knocken  of  the  door,  on  the 
right  side  ;  and  as  often  as  tbey  entered  In  or  went  out 
tbey  touched  it  in  this  place,  with  the  end  of  tbeir 
finger,  winch  they  afterwards  kissed  out  of  devotion. 
The  Hebrew  word  mrtsr/sio  properly  signifies  the  door- 
posts of  a  house  j  but  It  Is  also  given  to  this  roll  of 
parchment  now  mentioned. 

MEZZOTINTO,  a  particular  manner  of  represent- 
ing figures  on  copper,  so  as  to  form  prints  in  imitation 
of  painting  In  Indian  Ink.    See  Engraving. 

The  Invention  of  this  art  bas  been  usually  attiibut- 
ed  to  Prince  Rupert.  But  Baron  Heiniklo,  a  very 
judicious  and  accurate  wiiter  upon  the  subject  of  en- 
graving, asserts,  with  great  appearance  of  truth,  that 
It  was  a  lieutenant-colonel  de  Siegan,  an  officer  In  tbe 
service  of  the  landgrave  of  Hesse,  who  first  engraved 
in  this  manner :  and  that  the  print  which  be  produ- 
ced was  a  portrait  of  tbe  princess  Amelia  Elizabeth 
of  Hesse,  engraved  in  the  year  1643.  Prince  Rupert 
learned  the  secret  from  this  gentleman,  and  brought 
it  into  England  when  he  came  over  tbe  second  time 
with  Charles  II.  Prince  Rupert's  print  of  An  Exc" 
cutioner  holding  a  Sword  in  one  Hand  and  a  Head, 
in  tbe  other,  a  half  length,  from  Spagnoletto,  Is  da- 
ted 1658.  This  art  has  never  been  cultivated  with 
success  in  any  country  but  England. 

The  prince  laid  bis  grounds  on  the  plate  with  a 
channelled  roller:  but  one  Sherwin,  about  the  same 
time>  laid  his  grounds  with  a  half-round  file,  which 
was  pressed  down  with  a  heavy  piece  of  lead.  Both 
these  grounding  tools  have  been  laid  aside  for  many 
years ;  and  a  hand  tool,  resembling  a  shoe-maker's  cut- 
ting board  knife,  with  a  fine  crenelling  on  the  edge, 
was  Introduced  by  one  Edial,  a  smltfa  by  trade,  wno 
afterwards  became  a  mezzotlnto  painter. 

It  is  very  different  from  tbe  common  way  of  en- 
graving. To  perform  it,  they  rake,  hatch,  or  pnncb,, 
the  surface  of  the  plate  all  over  with  a  knife,  or  in- 
strument made  for  the  purpose,  first  one  iray,  then  the 
other,  across,  &c.  till  the  surface  of  tlie  plate  be  thus 
entirely  furrowed  with  lines  or  furrows,  close  and  as 
it  were  contiguous  to  each  other*,  so  that,  if  an  im- 
pression was  then  taken  from  it,  It  would  be  one  uni- 
form blot  or  smut.  T^s  done,  the  design  is  drawn 
or  marked  on  the  same  face  after  which,  tbey  proceed' 
with  burnishers,  scrapers,  &C.  to  expunge  and  take 
out  the  dents  or  furrows,  in  all  parts  where  tbe. 
lights  of  the  piece  are  to  be  j  and  that  more  or  less  as 
the  lights  are  to  be  stronger  or  fainter  ;  Itaving  those 
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'  As  it  18  much  easier  to  scrape  or  bmnish  away  parts 
of  a  daric  arooDd  cenrespondlng  mth  the  oauine  of 
any  design  sketched  upon  it,  than  to  form  shades  upon 
B  light  ground  hj  an  infinite  number  of  faatohea, 
strokes,  and  points,  which  must  all  terminate  with  ex- 
actness on  the  outline,  as  well  as  differ  in  their  farce 
and  manner  j  the  method  of  scraping,  as  it  is  called, 
in  mezzotinto,  consequently  becomes  much  more  easy 
and  expeditious  than  any  other  method  of  en^aving. 
The  instramcnis  used  in  this  kind  of  engraving  are 
cradles,  scrapers  and  burnishers. 

In  this  engraving,  the  plate  must  be  prepared  and 
polished  in  the  same  manner  as  for  other  engraving  ; 
and  afterwards  divided  equal^  by.  lines  pitfaUel  to 
each  i^er,  and  traced  out  with  very  soft  chalk.— 
Tlie  distance  of  Uiese  lines  should  be  about  one-third 
«f  the  length  of  tbe  face  of  the  cradle  which  is  to 
he  used,  and  these  lines  should  be  marked  with  capi- 
tal letters,  or  strokes  of  the  chalk.  Tbe  cradle  is 
then  to  be  placed  exactly  betwixt  the  two  first  lines, 
and  passed  forwards  In  the  same  direction  i  being  kept 
as  steadj  as  possible,  and  pressed  upon  with  a  moderate 
force.  Tbe  same  operation  must  be  repeated  with  re- 
spect to  all  other  lines ;  till  the  instrument  has  thus 
passed  over  tbe  whole  sivfacc  of  the  plate.— Other  lines 
must  be  then  drawn  from  the  extremities  of  the  other 
two  udes,  in  the  same  manner ;  which,  intersecting  the 
first  at  right  angles,  will  with  them  form  squares  j  and 
the  same  operation  must  be  r^eated  with  the  cradle  as 
m  the  case  of  the  first.  New  lines  most  then  he  drawn 
diagonally,  and  the  cradle  passed  betwixt  them  as  be- 
fore t  and  when  the  first  diagonal  operation  is  perionif 
ed,  the  lines  mnst  be  crossed  at  ri^fat  angles  as  tbe  for- 
mer, and  the  cradles  passed  betwixt  them  In  tbe  same 
manner.— The  plate  having  nndergone  the  action  of  the 
cradle,  according  to  the  disposition  of  the  first  order  of 
lines,  a  second  set  must  be  formed,  having  the  same  di- 
stances from  each  other  as  the  first.  But  they  must  be 
so  placed  as  to  divide  those  already  made  Into  spaces 
one-third  less  than  their  whole  extent }  i.  e.  every  one 
after  the  first  on  each  side  will  take  in  one-third  of  that 
before  it,  e.  g.  beginning  .at  A,  of  which  the  first  third 
most  be  left  out ;  a  third  (tf  B  will  consequently  be 
taken  in,  and  so  of  the  rest.  These  lines  of  the  second 
order  mnst  be  marked wkh  small  letters,  or  lesserstrokes, 
to  (fistingnish  them  from  the  first :  and  the  same  treat- 
ment  of  uw  plate  mnst  be  pursued  with  respect  to  them 
as  was  practised  for  the  others.  When  this  second 
operation  is  finished,  a  third  order  of  lines  must  be 
made  ,  the  first  of  which,  e.  g.  in  A,  must  omit  two- 
thirds  of  It,  and  consequently  take  in  two-thirds  of 
B,  Sec.  By  these  means,  the  origin^  spaces  will  be 
exactly  divided  into  equal  thirds  ;  and  the  cradle  must 
be  ^ain  employed  betwixt  these  lines  as  before.— 
When  the  whole  of  this  operation  is  fimshed,  it  is 
called  one  turn  y  but  In  order  to  produce  a  very  dark 
and  onifiirm  nonnd,  tbe  plate  most  undergo  the  re- 
petition of  aU  these  several  operations  for  above 
twenty  times ;  beginning  to  pass  the  cradle  again  be- 
twixt the  first  lines,  and  nroeeeding  in  the  same  man- 
ner through  all  the  rest.  When  tbe  plate  is  prepared 
with  a  pro^r  ground,  the  sketch  must  be  chalked  on 
it,  -by  rubbing  tbe  paper  on  the  backside  with  chalk. 
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It  is  also  proper  to  oveitrace  it  afterwards  with  Uack 
lead  or  Indian  ink.  The  scraping  i»  then  perfbroml, 
by  paring  or  cutting  away  ue  grain  of  the  ground 
in  Tarious  degrees  ^  so  that  nona  of  it  is  kft  lA  the 
original  state  exicept  ia  the  touches  of  the  stnwgest 
shade.  The  general  manner  of  proceeding  is  tbe  same 
as  drawing  with  white  upon  black  paper.  Th.e  masses 
of  light  are  first  begun  with  >  and  thiue  parts  which 
off  into  light  in  their  upper  part,  but  are  brown  below : 
the  reflections  are  then  entered  upon  \  after  which  the 
plate  is  blackened  with  a  printer^s  blacking  ball  made 
of  fuU,  in  order  to  discover  tlie  cffirct :  and  then  the 
work  is  proceeded  with}  observing  always  to  begik 
every  part  in  the  places  where  the  strongest  lights  mtt 
to  be. 

Tbe  art  of  scraping  mezzotintos  has  been  applieil 
to  the  printing  with  a  varie^  of  coloors,  in  order  t» 
prodoee  the  resemblance  of  pamtius.  The  inventor 
of  tbe  method  of  doing  this  was  J.  C.  Le  Bloo,  a  na- 
tive of  Frankfort,  and  pupil  of  Carlo  Marata,  betweete 
the  years  1720  and  17^0.  It  was  established  by  the 
inventor  on  this  principle,  that  there  are  three  primi- 
tive colours,  of  iriiich  all  the  rest  may  be  composed 
by  mixing  them  in  various  proportions ;  that  any  tw» 
of  these  colours  being  mixed  together, -prcserre  their 
original  power,  and  only  produce  a  tldrd  colour  such 
as  their  compound  must  necessarily  give  j  but  if  trans- 
parent  colours  be  mixed,  and  three  primitive  kinds  coni'- 
pounded  together,  they  destroy  each  other,  and  produce 
black,  or  a  tendency  to  it,  an  jvoportion  to  die  equa- 
lity or  .ineqnali^  «  the  mixture  ^  and  that  if,  then- 
tan,  these  three  eolours  be  lud,  either  separately  or 
upon  each  other,  by  three  plates,  engraved  cotrespond- 
ently  on  these  pnuciples  to  the  cotouring  of  the  de- 
sign, tbe  whole  variety  of  teints  necessary  may  be  pro- 
duced. The  requisites,  therefore,  to  the  execution  of 
any  design  in  this  method  of  printing  aie  as  follows  : 
I.  To  settle  a  plan  of  tbe  coloaring  to  he  imitated  } 
showing  where  the  presence  of  each  of  the  three 
simple  colours  is  necessary,  either  in  its  pure  state  or 
combined  with  some  f>ther,  to  produce  the  effect  re- 
quired i  and  to  reduce  this  plan  to  a  painted  sketch  of 
each,  in  which  not  only  the  proper  outlines,  bnt  the 
degree  of  strength  should  be  expressed.  3*  To  en- 
grave three  plates  accwding  to  Uiis  plan,  which  may 
print  each  of  the  colours  exactly  in  the  ^ces  where, 
and  proportion  in  which,  they  are  wanted.  ^.  To 
find  Uiree  transparmit  substances  proper  for  printing 
with  these  three  primitive  ccdours.  Hie  manner  in 
which  M.  le  Bloo  prepared  the  plates  was  as  fol- 
lows :  Tbe  three  plates  of  copper  were  first  well  fitted 
with  respect  to  size  and  figure  to  each  other,  and 
grounded  in  tbe  same  manner  as  those  designed  for 
mezzotinto  prints :  and  the  exact  place  and  boundary 
of  each  of  the  three  primitive  colours,  conformably 
to  the  design,  were'  sketched  out  on  three  papers, 
answering  in  dimeiuioiis  to  tbe  pUte.  These  sketches 
wm  then  chalked  on  the  ^ates  j  and  all  die- parts  of 
each  plate  that  were  not  to  convey  ihe  colour  to  idiieb 
it  was  appn^ated  to  the  print,  nrere  entirely  scraped 
away,  as  in  forming  the  -of  mezzotinto  prints, 
^lie  pacts  that'wete  to  conv^  the  colours  were  then 
woiked  upon ;  and  where  the  most  light  or  diluted 
teints  of  the  colour  were  to  be,  the  grain  in  tbe 
ground  was  propoitionably  taken  off}  but  whece  t.^ 
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full  colour  was  required,  it  was  left  entire*  In  this 
regard  mas  bad,  not  only  to  the  effects  of  the  colour 
in  its  simple  state,  but  to  its  combined  operation,  ei- 
J  ther  in  producing  orange-colour,  green,  or  purple,  by 
its  admixture  with  one  alone  \  and  likewise  to  its 
forming  brown,  gray,  and  shades  of  different  degrees, 
by  its  co-operation  with  both  the  others.  But  though 
the  greatest  part  of  the  engraving  was  performed  in 
the  roezzotinto  manner,  yet  the  graver  was-  employed 
occasionally  for  strengthening  the  shades,  and  for  cor- 
recting the  oQtltne  where  it  required  great  accuracy 
and  steadiness.  It  was  found  necessary  Gometimes  to 
have  two  separate  plates  for  printing  the  same  colour, 
in  order  to  produce  a  stronger  effect :  but  the  second 
plate,  which  was  used  to  print  upon  the  first,  was  in- 
tended only  to  glaze  and  soften  the  colours  in  parti- 
cular parts  that  might  require  it.  With  respect  to  the 
black  and  brown  teintn,  which  could  not  be  so  conve- 
niently produced  in  a  due  degree  by  tfie  mixture  of  the 
colours,  umber  and  black  were  likewise  used. 

With  respect  to  the  order  In  which  the  plates  are  to 
be  applied,  it  may  be  proper  to  observe,  that  the  colour 
which  Is  least  apparent  in  the  picture  should  be  laid  on 
first that  which  is  betwixt  the  most  and  least  apparent 
next;  and  that  which  predominates  last;  except  where 
there  may  be  occasion  for  two  plates  for  the  same  co- 
lour, as  was  before  mentioned  ;  or  where  there  is  apy 
required  for  adding  browns  and  shades. 

M.  le  Bton  applied  this  art  to  portraits,  and  show- 
ed, by  the  specimens  he  produced,  the  possibility  of  its 
being  brought,  by  farther  improvements,  to  afford  imi- 
tations of  painting  which  might  have  some  value.  It  is 
nevertheless  much  better  adapted  to  the  simpler  subjects, 
where  there  are  fewer  intermixtures  of  colours }  and 
where  the  accuracy  of  the  reflections,  and  demi-teints, 
are  not  so  essentially  necessary  to  the  truth  of  the  de- 
sign-, from  the  greater  latitude  of  form,  and  disposition 
of  the  colour,  as  in  plants,  anatomical  figures,  and. 
some  subjects  of  architecture.  But  perhaps  plates  en- 
graved or  rather  finished  with  the  tool,  particularly 
with  respect  to  the  outltae,  would  be  better  aceommo- 
dated  in  some  of  these  cases  than  those  prepared  only 
by  scraping. 

M.  Cochin  remarks  at  the  end  of  an  aiecount  he 
liB3  given  of  M.  le  Blon*8  manner,  that  though  this, 
ingenious  artist  confined  his  method  principally  to  the> 
use  of  three  colours  ;  yet,  should  this  invention  be  agaiu 
taken  up  and  cultivated,  there  would  be  more  probabi. 
lity  of  success  in  using  a  greater  variety  \  and  that  seve- 
ral difierent  kinds  might  be  printed  by  one  plate,  pro- 
vided they  were  laid  on  in  their  respectively  proper 
places  hy  printing-halls,  which  should  be  used  for  that 
colour  only.  Hisbint  mi^t  however  be  very  greatly  im- 
proved, by  the  further  assistance  of  pencils,  accommo- 
dated to  the  plates,,  for  laying  on  the  colours  in  the 
proper  parts. — For  the  method  of  taking  off  mezzotin- 
to  prints  on  glass,  see  BjCK-pat'nting. 

MIASMA,  among  physicians,  a  particular  kind  of 
effluvia,  by  which  certain  fevers,  particularly  intermit- 
tents,  are  produced. 

MICA,  Muscovy  glass,  or  Glimmer^  a  species  of 
vineral  substance.    See-MiNERALOGY  Index.^ 

MICAH,  or  The  Book  of  MicdHf  a  canonical  book 
«f  the  Old  TcBtaipent,  writted  by  the  prophet  Micah, 
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who  is  the  sixth  of  the  twelve  lesser  prophets.  H« 
is  cited  by  Jeremiah,  and -prophesied  in  the  dayi  of 
Jotham,  Ahaz,  and  Hezekiah.  He  censures  the 
reigning  vices  of  Jerusalem  and  Samaria,  and  denounces 
the  judgments  of  God  against  both  kingdoms.  He 
likewise  foretels  the  conioslon  of  the  encjmeH  of  the 
Jews,  the  coming  of  the  Messiah,  and  the  glorious  suc- 
cess of  his  church. 

MICHAEL,  or  Michel,  (I.  e.  wAotshketo  God?) 
The  scripture  account  of  Michael  is,  that  he  was  an 
archangel,  who  presided  over  the  Jewish  nation,  as  other 
angels  did  over  the  Gentile  world,  as  is  evident  of  the 
kingdoms  of  Persia  and  Greece,  (Dan.  x.  13.):  that 
he  had  an  army  of  angels  under  hJs  command  (Rev. 
xil.  7.)  't  that  he  fought  with  the  Dra^u,  or  Satan 
and  his  angels  }  and  that,  contending  with  the  Devil, 
he  disputed  about  the  body  of  Moses,  (Judc  9.)*  As 
to  the  combat  between  Michael  and  the  Dragon,  some 
authors  understand  it  literally,  and  think  it  means  the 
expulsion  of  certain  rebellious  angels,  with  their  head 
or  leader,  from  the  presence  of  God.  Others  take  it 
in  a  figurative  sense  ;  and  refer  it,  either  to  the  contest 
that  happened  at  Rome  between  St  Peter  and  Simon 
Magus,  in  which  the  apostle  prevailed  over  the  magi- 
clan,  or  to  those  violent  persecutions  under  which  the 
church  laboured  for  three  hundred  years,  and  which 
happily  ceased  when  the  powers  of  the  world  became 
Christian.  Amon^  the  commentators  who  main- 
tain the  former  opiaion  is  Grotius  y  and  among  those 
who  take  it  in  a  figurative  sense  are  Hammond  and 
Mede. 

The  contest  about  the  body  of  Moses  is  likewise  ta- 
ken both  literally  and  fiffuratively.  Those  who  under- 
stand it  literally  are  vf  opinion,  that  Michael  by  the 
order  of  God  hid  the.  body  of  Moses  after  his  death ; 
and  that  the  Devil  endeavoured  to  disf»>ver  it,  as  a  fit 
means  to  entice  the  people  to  idolatry,  by  a  supersti- 
tions worship  of  his  relics.  But  this  dispute  is  figura- 
tively undenteod  to  be  a  controversy  about  rebuUding 
the  temple,  and  restoring  the  service  of  God  amoi^f 
the  Jews  at  Jerusalem  }  the  Jewish  church  being  fitly 
enough  sfyled  the  body  of  Moses.  It  is  tboarat  by 
some,  that  this  story  of  the  contest  between  Michael 
and  the  Devil  was  taken  by  St  Jude  out  of  an  apocry- 
phal hook  called  T/ie  Assumption  of  Mote*. 

The  Romish  church  celebrates  three  appearances  of 
Michael,  of  which  no  mention  is  made  in  scriptnre, 
and  which  have  happened,  they  say,  «  long  time  after 
the  age  of  the  apostles.  The  first  appearance  of  this 
arehangel  was.  at  Cotoesse  In  Phrygia,  but  at  what  time 
is  uncertain.  The  second  is  that  of  Mount  Garganna, 
ia  the  kingdom  of  Naples,  about  the  end  of  the  fifth 
century,  xhe  third  u  his  appearance  to  Aubert  bi- 
shop of  Avrancbes,  upon  a  rock  called  the  Tomby 
whrn  at  this  day  is  the  abbey  of  St  MichaeL  This 
was  about  the  year  706.  The  first  of  these  festivals  i& 
observed  on  the  6th  of  September,  the  second  on  the 
6th  of  May,  and  the  last  on  the  16th  of  October.  It 
has  been  supposed,  that  It  was  Michael  the  archangel 
who  conducted  the  Israelites  in  their  journey  through 
the  wilderness,  (sec  Exod.  xxxil.  20,  23,  and  xxxlii. 
2.)  -f  tbat  .it  was  he  who  appeared  to  Moses  in  the  burn- 
ing bush  who  appeared  to  Joshua  in  the  fields  of  Jeri* 
cho,  and  to  Gideon  and  Manoah  the  fiither  of  Samson ; . 

and,. 
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[icWi.  and,  in  a  word,  to  him  fa&ve  hem  imputed  the  greatest 
"^v-^  p^rt  of  the  most  remarkable  appearances  either  in  the 
OM  or  Nevr  Testament. 
Michael  Angelo.   See  Angelo. 
Mount  MrcMdSLt  formerly  one  of  the  most  celebra- 
ted state  prisons  d  France,  lies  about  20  miles  from 
Granville.    It  is  a  rock  situated  in  the  middle  of  the 
bay  of  Avranches  }  and  is  only  accessible  ai  law  water. 
Natare  has  completely  fortified  one  side,  by  its  cra^ 
and  almost  perpendicular  descent,  which  Tenders  it  im- 
practicable to  mount  it  b^  anj  address  or  coon^Qe, 
however  consoromate.   The  other  parts  are  Bnrooiided 
by  walls  fenced  trith  senilaDKr  towers  after  the  Gothic 
manner  j  but  sufficiently  atrong,  together  with  the  ad- 
vantage of  its  situation,  to  render  it  impregnable  to 
any  atUck.    At  the  foot  of  the  mouotaio  begins  h 
street  or  town,  which  winds  round  its  base  to  a  consi- 
derable height.    Above  are  chambers  where  state  pri- 
soners are  kept,  and  where  there  are  other  buildings 
intended  for  reudence.   On  the  summit  is  erected  the 
abbey  itself,  occapyiI^;  a  prodiglons  space  of  ground, 
and  of  a  streogth  and  solidity  equal  to  itk  enonuoDii 
Btu',  since  it  has  for  many  centuries*  withstood  all  the 
injuries  of  the  WMtiier,  to  which  it  is  so  much  expo- 
sed.  In  an  apartment,  called  the  SaJe  de  Chavaierig, 
the  knights  of  St  Hiicbad  used  to  meet  in  solemn  con- 
vocation on  important  occasions.    Hiey  were  the  de- 
fenders and  ffUiu>dians  of  this  mountain  and  abbey,  as 
those  of  the  Temple,  and  of  St  John  of  Jerusalem,  were 
of  the  boly  sepulchre.    The  hall  in  which  they  met  is 
Very  spacious,  but  rude  and  barbarous.    At  one  end 
is  a  painting  of  the  arduuigel,  the  patron  of  their  or- 
dor  y  and  in  th!»  hall  Louis  XI.  first  instituted  and  in- 
vested ivitb  the  insi^ia  of  knighthood  the  chevaliers 
of  the  crow  of  St  Michael.   There  ia  a  miserdile  dark 
apartment,  or  nther  dongcon,  in  which  many  eminent 
|Krsons  were  formerly  confined.    In  the  middle  of  it 
IS  a  cage,  composed  of  prodi^ns  ban^  of  wdod ;  and 
the  widiet  which  ^ves  entrance  into  it  is  xo  or  la 
inches  in  thickness.   The  inside  of  it  comprises  about 
1 2  or  14  Ceet  nquare,  and  it  is  neariy  20  in  height.  To- 
wards the  latter  end  of  the  17th  century,  a  newswriter 
in  Holland,  who  bad  presumed  to  print  some  very  se- 
vere and  sarcastic  reflections  on  Madame  de  Maintenon, 
was  confioed  in  this  place.   Some  months  after  his  pub- 
lication, he  was  induced,  by  a  person  sent  expressly  for 
that  purpose,  to  make  a  tQur  into  French  flandets. 
The  moment  be  had  quitted  the  Dutch  territories,  he 
was  put  under  arrest }  and  immediately,  by  his  maje- 
sty*8  express  command,  randucted  to  Mount  Michael, 
where  ha  was  shut  up  in  this  can.   Here  he  lived  up- 
wards of  23  years }  and  here  Iw  at  length  exiured. 
During  the  long  nights  of  winter,  no  candle  mr  fire  was 
allowed  him.    He  was  not  permitted  to  have  any  hoA, 
He  saw  00  human  face,  except  the  gaoler,  who  came  - 
once  every  day  to  present  him,  through  a  hole  in  the 
wicket,  with  his  little  portion  of  bread  and  wine.    No  - 
instrument  was  given  him  with  which  he  could  destroy 
himself :  but  he  found  nneans  at  length  to  draw  out  a 
nail  from  the  wood,  with  which  he  engraved,  or  cut  on 
the  ban  of  his  cage,  certain  fleurs  de  lis  and  armorial 
bcaringit,  which  formed  his  only  employment  and  re- 
creation.  They  are  very  curiously  performed  consider- 
ing the  rudeness  of  bis  instrument. 
The  subtemuKoua  duunbexi  in  this  nott&taia  uc  ■ 
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said  to  be  so  numerooB,  that  the  gaolers  thensclvea  do  Micliticl- 
not  know  them.  There  are  certain  dungeons  called y——^ 
oubliettes,  into  which  they  were  accustomed  anciently  to 
letdown  malefiictorsguiltyof  very  heinous  crimes  :  they 
provided  them  with  a  loaf  of  bread  and  a  bottle  of  wine, 
and  then  tbey  were  totally  forgotten,  and  left  to  peri^ 
by  hunger  in  the  dark  vaults  of  tbe  rock.  This  punish- 
ment, however,  has  not  been  inflicted  by  any  king  in 
tbe  last  or  present  century. 

Here  also  is  a  remarkable  chamber,  in  one  coiner 
of  which  is  a  kind  of  window :  between  this  and  the 
wall  of  the  building  is  a  very  deep  space,  of  near  200 
feet  perpendicular,  at  tfie  bottom  of  ^ich  is  another 
window  opening  to  tlie  sea.    It  is  called  the  Ho/r  of 
Montgoaieri ;  and  tbe  history  of  it  is  as  follows :  la 
the  year  r^59,  Heury  II.  kiog  of  France  was  unfor- 
tunately killed  at  a  tournament  by  the  count  de  Mont- 
gomeri  *.    He  was  a  Hngoenot ;  and  having  escaped  •  See 
the  massacre  of  Paris,  made  bead  gainst  the  royal  fV«tM; 
forces  in  Normandy,  supported  by  i^ieen  Elizabeth^* 
with  arms  and  money.  Being  driven  &om  his  fortresses 
in  these  parts,  he  retired  to  a  rock  called  the  Timber 
im'ne.    This  is  another  similar  to  Bfonnt  Michael  j  only 
three  quarters  of  a  Ica^  from  it,  and  of  neariy  equal 
dimensions.   At  that  tuie  dwra  was  a  castle  upon  it, 
which  has  since  been  demoiiriied,  and  of  wUeh  scarce 
any  vestiges  now  remain.    From  this  fortress,  acces- 
sible only  at  low-water,  be  continnally  made  excnrsionB, 
and  annoyed  the  enemy,  who  never  dared  tp  attack 
him.    He  coined  money,  laid  all  the  adjacent  ceiintry 
under  oontribntion,  and  rendered  himself  universally 
dreaded.    Desirous,  hovrever,  to  surprise  Mount  Mt-  . 
ehael,  he  found  means  to  engage  one  of  tbe  monks  i«- 
sident  in  the  abbey ;  who  promised  to  give  htm  the 
signal  for  bis  enterprise  by  di^fdaying  a  handkerchief, 
rtne  monk  having  made  the  signal,,  betrayed  bim,  and 
armed  alt  his  associates,  who  waited  Montgomeri*s  ar^ 
rival.    The  diieftan  came,  attended  by  50  chosen 
soldiers,  all  despente,  and  capidile  of  any  attempt. 
Hiey  crossed  dw  woA ;  and  having  |daced  their  scal- 
ing-ladders, mounted  one  by  one.   As  they  came  \o 
the  top,  they  were  despatcfaed,  each  in  turn,  without 
noise.    Montgomeri,  who  followed  last,  discovered  the 
perfidy,  and  escaped  with  only  two  of  hia  men,  with 
whom  he  regained  the-  Tombelaine.    They  preserve 
with  great  care  the  ladders  and  grappling  irons  used  on 
this  occasion.    The  count  was  at  last  besieged  and  ta- 
ken prisoner,  by  the  maresdial  de  Matignon,  in  1J74, 
at  DomfroQ^  in  Normandy  j  and  Catharine  de  Medi- 
cis,  who  hated  him  for  having  been,  though  innocent- 
ly, the  cense  of  her  husband**  death,  cuued  him  to  he 
immediately  executed.* 

Tbe  church  of  Mount  Michael  is  a  great  curiosity. 
It  stands  on  nine  pilars  of  most  OMrmons  dimensions, 
buih  on  the  solid  rock.  Each  of  them  appears  to  be 
about  2j  feet  in  circumference :  besides  these,  there  are 
two  others  much  inferior  in  size,  on  which  the  centre 
of  the  church  rests,  and  over  which  is  the  tower,  llie 
following  is  the  legendary  account  of  the  ori^n  of  this 
eburch  :  In  tbe  reign  of  Childibert  II.  there  was  a 
bishop  of  Avranches  named  8t  Aubert,  To  this  holy 
man  the  archangel  Michael  was  pleased  to  appear  one 
night,  and  ordered  him  to  go  to  this  rock  to  bnild  a 
churdi.  St  Anbert  treated  this  as  a  dream }  upon 
irhich  the  angel  appeared  a  second  time  s  vuLV^^^-iK 
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UichacI  disobeyed,  be  returned  a  third  time,  when,  bj  vzy  of 
'Micliiclis  ^^P^''>''i'S       command  upon  th»  saint's  memory,  he 


made  a  bole  in  his  skull  hj  touching  it  with  bis  thumb. 
The  skull  is  still  preserved  in  the  treasury  of  the  charch. 
It  is  enclosed  in  a  little  shrine  of  gold,  and  a  ciystal, 
which  opens  over  tbe  orifice,  admits  the  gratification 
of  curiosity  by  the  minutest  examination  of  it.  The 
hole  is  of  a  size  and  shape  proportionable  to  the  thumb 
said  to  have  produced  it  ^  but  it  is  impossible  to  deter- 
mine whether  it  has  been  really  made  by  a  knife  or 
any  -other  way.  It  is  not  to  be  supposed  that  the  saint 
would  forget  such  a  sensible  mark  of  the  aogel's  dis- 
pleasure ;  he  therefore  immediately  repaired  to  tho  rock, 
and  constructed  a  small  church,  as  he  had  been  com- 
jnaoded.  Here,  however,  true  history  supplies  the 
jilace  of  fable ;  and  informs  us,  that  it  "-vas  in  966 
when  Richard  the  second  duke  of  Normandy  began  to 
build  the  abbey.  It  was  completed  about  the  year  1070, 
under  William  the  Conqueror,  though  many  other  ad- 
ditions were  made  by  succeeding  abbots. 

In  the  treasury  of  the  church  are  innumerable  other 
relics :  among  which  1*0 roe  few  have  a  real  and  intrin- 
sic value.  There  is  a  fine  bead  of  Charles  VI.  of  France, 
«ut  ip  a  crystal,  and  the  representation  of  a  cockle- 
Bhell  in  gold,  weighing  many  pounds,  given  by  Rich- 
ard II.  duke  of  Nonnandy,  when  he  founded  the  ab- 
bey. There  is  an  arm  said  to  belong  to  St  Richard 
king  of  England  *,  but  who  this  saint  was  it  must  be 
Teiy  difficult  to  dctenniae.  Such  is  the  history  of  the 
prison,  abbey,  and  tJiurch  of  Mount  Michael  previous 
to  the  revolution  j  they  have  probably  undergone  some 
changes  since  tbat  penod. 

St  MICHAEL'S,  a  borough  town  of  Cornwall, 
between  St  Columb  and  Truro,  247  miles  from  lion- 
don.  Thou^  one  of  the  oldest  borou^s  in  tbe  coun- 
ty by  prescription,  and  of  great  note  in  the  Saxon 
times,  it  is  a  mean  hamlet  in  the  parishes  of  Newlaud 
and  St  Enidore  j  yet  it  is  governed  by  a  portreeve, 
chosen  yearly  by  a  jury  of  the  chief  inhabitants,  out 
of  the  six  chief  tenants,  called  deputy  lords  of  the 
manor,  because  they  bold  lands  in  the  borough.  Here 
is  no  market,  but  two  fairs.  A  court-Ieet  is  held  here 
twice  a-year.  This  place  was  formerly  called  Modis- 
hole,  and  afterwards  MichaeL  Its  list  of  members 
begins  in  the  6th  of  Edward  VI. 

St  Michael's  Mount,  in  the  county  of  Cornwall, 
in  the  corpcr  of  Mount's  Ray,  is  a  very  high  rock, 
only  divided  by  the  tide  from  the  main  land,  so  that  it 
is  land  and  i^and  twice  a-day.  The  town  here  was 
bomt  by  the  French  in  the  reign  of  King  Henry  VUI. 
At  the  bottom  of  this  mount,  in  digging  for  tin,  there 
have  been  found  spear  heads,  battle  axes,  and  sworda, 
of  brass,  all  wrapt  up  in  linen.  Tbe  county  is  con- 
tracted here  into  a  sort  of  isthmus,  so  that  it  is  scarcely 
four  miles  between  the  Channel  and  the  Severn  sea.— 
Xarge  trees  have  been  driven  in  by  the  sea  between  this 
mount  and  Penzance. 

MICILlELIS,  John  David,  a  celebrated  biblical 
critic,  and  author  of  many  esteemed  works,  was  the 
eldest  son  of  Dr  Christian  Benedict  Michaelis,  professor 
in  the  university  of  Halle  in  Lower  Saxony,  and  was 
bom  at  that  place,  Feb.  27.  1717.  His  father  devoted 
him  at  an  early  age  to  an  academical  life ;  and  with 
that  view  he  received  the  first  part  of  his  education  in 
acelebrated  Prussian  seminary,  called  the  Orphan  houxy 
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at  Glancbe,  in  the  ntighbouibood  of  his  native  place. 
He  commenced  his  academical  career  at  Halle  in  1 7^3, 


and  took  his  master^s  degree  in  the  faculty  of  phHo-  ^ 
sophy  in  1739-  In  '74'  he  made  on  excursion  to  thii 
country,  where  his  superior  knowledge  of  the  oriental 
languages,  which  was  considei-ably  increased  by  his  11^- 
defatigable  researches  in  tbe  Bodleian  library  at  Ox- 
ford, introduced  him  to  the  acquaintance,  and  gained 
him  the  esteem,  of  our  firat  literary  characters  ;  with 
several  of  whom,  and  particularly  Bishop  LowUi,  he 
was  in  correspondence  for  many  years.  On  his  return 
to  Halle,  after  an  absence  of  nftcen  months,  be  began 
to  read  lectures  on  the  historical  books  of  the  Old  Tes- 
tament, which  he  continued  after  bis  removal  to  Got: 
tingen  in  1 745.  In  1 746  he  was  appointed  professof 
extraordinary,  and  soon  after  professor  of  philosophy, 
in  that  university.  Tlie  next  year  he  obtained  a  place 
of  secretary  to  the  Ro^al  Society  there,  of  which  fafr 
was  director  in  1761,  and  was  soon  afterwards  made 
aulic  counsellor  by  tlie  court  of  Hanover.  In  1764 
his  diatin^ished  talents,  but  chiefly  a  publication  illa- 
tive to  a  joi;^roey  to  Arabia,  which  was  undertaken  by 
several  literary.. men,  at  the  expence  of  the  king  of 
Denmark,  in  consequence  of  his  application  by  means 
of  Count  Bemsdorf,  procured  him  the  faooour  of  be- 
ing chosen  a  correspondent,  and  afterwards  foreign 
member  of  the  Academy  of  Inscriptions  at  Paris,  of 
whom  the  institution  admitted  only  eight  ^  and  in  tbe 
Home  yearhe  became  a  member  of  the  society  of  Haer- 
lem.  In  1775,  Count  Hopkin,  who  eighteen  years 
before  had  prohibited  the  use  of  hts  writings  at  Upsal, 
when  he  was  chancellor  of  that  aniversity,  prevailed 
on  the  king  of  Sweden  to  confer  on  him  the  order  of 
the  Polar  Star,  as  a  national  compensation.  In  1786 
he  was  raised  to  the  distinguished  rank  of  privy  coun- 
sellor of  justice  by  tbe  court  of  Hanover;  and  in  1788 
received  bis  last  literary  honour,  by  being  unanimous- 
ly elected  a  fellow  of  tbe  Royal  Society  of  London.^ 
His  great  critical  knowledge  of  the  Hebrew  language, 
which  he  displayed  in  a  new  translation  of  tbe  Bible, 
and  in  other  works,  raised  him  to  a  degree  of  eminence 
almost  unknown  before  in  Germany ;  and  his  indefii- 
tigable  labours  were  only  equalled  by  his  desire  of  com- 
municating tbe  knowledge  be  acquired  to  the  numerons 
students  of  all  countries  who  frequented  his  admirable 
lectures,  which  he  continued  to  deliver  on  various  parts 
of  the  sacred  writings  in  half-yearly  courses,  and  on  the 
Hebrew,  Arabic,  and  Syriac  languages,  to  the  last 
year  of  his  life.  He  was  professor  in  the  university 
of  Gottingeu  ^5  years,  and,  during  that  long  period,  be 
filled  the  chair  with  dignity,  credit,  and  usefulness. 
He  died  October  22.  1791,  aged  74.  He  is  said  to 
have  lefl  behind  him  several  Suable  MSS.  Of  the 
works  that  were  published  during  his  life-time,  and 
which  are  very  numerous,  a  catalogue.  In  tbe  order  of 
their  publication,  is  given  in  the  Gentleman'*  MagassifK 
for  March  1792- 

MICHAELMAS,  or  Feast  of  St  Micbael  and  a/i 
AngelSy  a  festival  of  the  Christian  church,  observed  on 
the  2Qth  of  September.    See  Michael. 

MICKLE,  t\  'ILLIAM  Julius,  the  celebrated  trans- 
lator of  the  Lusiad,  was  the  son  of  tbe  reverend  Alex- 
ander Mickte  a  Scotisb  clergyman,  who  had  formerly 
been  a  dissenting  minister  in  London,  an  assistant  to  tlv 
reverend  Dr  Watts,  and  one  of  the  translators  of  Bayle's 
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Dictionary.  This  gentleman  having  resided  a  few- 
years  in  London,  was  presented  to  the  church  of  Lang- 
holm to  Scotland,  where  he  married  ;  and  oaf  au- 
thor waa  one  of  the  younger  sons.  He  was  bom  abont 
the  year  17351  and  was  edacated  by  his  father.  In 
his  early  years  his  passion  for  poetry  frequently  dis- 
coTcred  itself;  though  till  the  age  of  23  he  did  not 
show  any  particular  attachment  to  books.  At  that  time' 
having  accidentally  met  with  Spenser^  Faw^  Queen, 
he  became  enamoured  of  his  manner  of  writing,  and 
instantly  began  to  imitate  bim.-  After  the  death  o£  bis 
father,  be  came  to  Edlnburdi  to  reside  with  his  uncle 
■nrbo  was  a  brewer  there,  and  who  admitted  him  into  % 
share  of  his  business not  being  qualified  to  succeed  in 
this  line,  he  went  to  London  about  the  time  of  the 
conclusion  of  the  war  which  began  in  1755,  with  a 
view  to  procure  a  commission  in  the  maiine  service. 
Here  he  was  disappointed ;  bat  introduced  himself 
to  the  first  Lord  Lyttelton,  to  whom  he  sent  one 
of  his  poems.  From  his  Lordship,  however,  he  receiv- 
ed no  other  &voar  than  being  a^itted  to  several  in- 
terrlevs,  and  encouraged  to  persevere  in  his  poetical 
plans. 

80  closely  did  our  author  cultivate  the  study  of  the 
muses,  that  before  he  was  18  years  of  age  he  had  writ- 
ten two  tngedies  and  half  an  epic  poem }  but  all  these 
were  committed  to  the  flames.  The  first  of  his  poems 
which  appeared  in  print  was  publi^ed  in  one  of  the 
Edinburgh  magazines,  and  entitled,  "  On  passing 
through  the  Parliament  Close  of  Edinburgh  at  Mid* 
night.^  This  was  afterwards  inserted  in  A  Collection 
of  Original  Foems  by  a  Scotch  gentleman,  vol.  ii. 
^  '37- 

From  the  time  of  Mr  Mickle*s  arrival  in  I^ondoD 
till  the  year  1765,  it  is  not  known  bow  he  employed 
his  time,  thoagh  it  is  probable  that  he  was  employed 
in  some  branch  of  the  printing  bosinesa  ;  and  in  1765  he 
en^iged  himself  as  ctnrector  to  tlie  Clarendon  press. 
This  ytar  he  published  the  Poem  which  first  bnmrikt 
him  into  notice,  entitled,  **  Pollio,  an  Elegiac  Ode, 

written  in  the  Wood  near  B          (RosHo)  Ca&tle," 

4tQ.  This  was  an  elegy  written  on  the  death  of  hi» 
brother,  which,  {vevious  to  its  publication,  had  been 
shown  to  Lord  Lyttelton,  and  received  some  correc- 
tiouB  from  him.  The  latter,  in  an  epistle  to  the  an- 
thor,  spoke  of  it  as  equal  to  any  thing  of  the  kind  in 
OUT  language.  In  1 767  he  published  a  poem  called 
**  The  Concubine,  in  two  cantoa,  after  the  manner  of 
Spencer,**  4(0  ;  and  in  1769  he  published,  A  Letter 
to  Mr  Harwood,  wherein  some  of  his  evasive  glosses, 
false  translations,  and  Uunderio^  criticisms,  in  support 
of  the  Arian  Heresy^  contained  m  his  literal  translation 
of  the  New  l^etament,  are  pointed  out  and  confuted,** 
8vo :  and  next  year  he  published  **  Mary  Queen  of 
Seots,  an  Elegy  }**  **  Hengist  and  Mary,  a  ballad 
and  **  Knowledge,  an  Ode  ;**  in  BeMvh*9  CoHection  of 
Poems.  In  1770  he  published  "  Volture  in  the 
Shades,  or  Dialogues  on  the  Deistical  Controversy,** 
fivo.  The  Elegy  on  Mary  had  been  submitted  to  the 
jadgment  of  Lord  Lyttelton,  who  declined  to  criticise 
it^  not  for  its  deficiency  in  poetical  merit,  but  from 
thinking  differently  from  the  author  concerning  that 
nnfortunate  princess. 

About  this  time  Mr  Mickle  -was  a  frequent  writer  in 
4^  Whitehi^  Evsnin;  Tim%y  hot  a  more  impratant 
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work  now  engaged  lua  attention.   When  no  more  than  Miri,!.'. 
17  years  of  un  be  had  read  CaBtara*s  translation  of 
the  Lusiad  of  Camoens  into  French,  and  then  projected 
the  design  of  giving  an  English  translatimi  of  it.  Fran 
this,  however,  he  was  prevented  by  various  avocations 
till  the  year  1771,  when  he  published  the  first  book  as- 
a  specimen :  and  having  prepared  himself  by  acquiring  ■ 
some  knolrledge  of  the  Portuguese  lan^^uage,  he  deter- 
mined to  apply  himself  eotk-ely  to  ^is  work.  With 
this  view  he  quitted  bis  residence  at  Oxford,  and  went 
to  a  fkna  house  at  Foresfe-hUl,  whero  be  pursued  his- 
design  with  uiiECmtttinji  assiduity  till  the  year  X775». 
when  the  work  was  entirely  finished^ 

During  the  time  that  Mr  Mickle  was  engaged- 
in  this  work,  he  subsisted  entirely  by  his  employ- 
ment as  corrector  of  the  press ;  and  on  his  quit- 
ting that  employment  lie  had  only  the  subscriptions- 
he  received  for  bis  translation  to  support  hioi.  Not- 
withstanding these  difficulties  be  adhered  steadily  to 
the  plan  he  laid  down,,  and  completed  it  in.  about 
fiveyears. 

When  his  work  was  finished,  Mr  Mickle  applied  to  ■ 
a  person  of  great  rank,  with  whom  his  fiunily  had  beeik 
connected}  ror  pennissim  to  dedicate  it  to  him.  Fei^ 
mission  was  granted,  and  his  patnm  honoured  him  with 
a  very  polite  letter }  but  after  receiving  a  copy,  faa 
iriiicb  an  extraordinary  price  was  paid  for  the  bindings . 
he  did  not  think  proper  to  take  any  notice  of  the  an^ 
tbor.  At  last  »  gentleman  of  high  rank<  in  the  poli- 
tical world,  a  firm  friend  to  the  author,  and  who  af-. 
terwards  took  bim  under  hia^  ]nx>tectioD,,  waited  on  the: 
patron,  and  heard  him  declwe  that  he  had  not  read, 
the  work,  but  that  it  had  been  represented  not  to  havfr 
the  merit  it  was  at  first  said  to  possess.  The  appUnse 
with  which  the  work  was  received,  however,  soon  ba- 
nished from  the  anthw**  mind  those  disagreeable  aen- 
aations  which  bad  been  mcarioned  by  the  eontemptn- 
ous  n^lect  of  his  patron,  as  well  as  imne  severe  cri- 
ticisms which  had  been  circulated  concerning  it..  A. 
second  edition  was  prepared  in  1 778,  with-,  a-  plate, 
prefixed  to  it,  executed  by  the  celebrated  artist  Mor- 
timer j  on  whom  Mr  Mickle  wrote  an  epitaj^  in  1779^ 
This  year  also  he  poUished  a  pamphlet,  entitled,  "  A 
Candid  Examination  of.  the  Reasons  for  depriving  thn 
East  India  Company  of  its  Charter,  cmitained  in  Tha 
History  and  Management  ot  the  East  India  Company 
from  its  Commencement  to  the  Present  Time }  telethon 
with  some  Strictures  on  the  Self-Ctrntradictions  and 
Historical  Errors  of  Dr  Adam  Smith,  iti  his  Beasons . 
£»  the  Abolition  of  the  said  Company,**  4to.  About-' 
^  time  some  ^  Ins  friends  thou^  of  tecomraend- 
in^  him  to  the  king  as  deserving  of  a  pension ;  but. 
tius  scheme  was  never  pot  in  exeontifVi.  Ulr  I<o«lfa, 
bishop  of  London,  wotud  have  put  Uu  into  onlcrs, 
and- provided  for  hhn  in  the  cAmch }  bnt  this  wu  not. 
agreeable  to  our  author's  disposition.  While  he  was 
meditating  a  publication  of  all  his  poems,  in^which  he 
would  most  inobably  have  found  his  account,  be  was  - 
appointed  secretary  to  Commodore  Johnstone,  wh<^ 
had  lately  obtained  the  command  of  the  Romney  man. 
of  war.  In  November  1 779  he  arrived  nt  Lisbon,  and 
was  named  by  his  patran  joint  agent  for  the  prizea-- 
wbich  were  taken.  In  this  capitu  and  its  ncighbour-^ 
hood  he  resided  more  than  six  months,  being  every 
where  recciv«d  with  every  muk  oi  Y^a^«nKMh  -wa^ 

Digitized  by  VjOOgLC 


M   I  C 


[   792  ] 


M   I  C 


Mlokk  tent'ion  ;  and  during  this  penod  he  composed  hia  poem 
[)  called  Atmada  Uiil,^*  which  in  1781  was  published 
Microiae-  quarto.  He  collected  also  many  particulars  con- 
.  ceniing  the  manners  of  the  Portugoese^  which  he  in- 

tended also  to  have  published.  During  his  stay  at  Lis- 
bon the  Koyal  Academy  was  opened  -y  and  Mr  Mickle, 

-  who  was  present  at  the  ceremony  of  its  commencement, 
had  Ihu  honour  to  be  admitted  a  member  tmder  the 
presidency  of  Don  John  of  Braganza,  duke  of  La- 
jbens.  His  presence  being  thought  necessary  in  Eng- 
land to  attend  to  the  proceedings  of  the  courts  of  law 
jvspectiug  the  condemnation  of  some  of  the  prius,  he 
did  not  accompany  the  Commodore  in  his  last  expedi- 
tion, nor  did  tie  go  any  more  to  sea.    lu  1782  he  pub- 

,  lisBed  "  The  Prophecy  of  Queen  Emma,  an  ancient 
Ballad  lately  discovered,  written  by  Johannes  Turgot- 
tus,  prior  of  Durham,  in  the  reign  of  William  Rufua  ; 
to  which  is  added  by  the  Editor,  an  Account  of  the 
Discovery,  and  Hints  towards  a  Vindication  of  the 
Authenticity,  of  the  Poems  of  Ossian  and  Rowley," 
8vo. 

In  June  this  year  Mr  Mickle  married  Miaa  Tomkins, 
daughter  of  the  person  with  whom  be  resided  at  Fo- 
reat-bill,  while  engaged  in  translating  the  Lusiad. 
Having  received  some  fortune  with  this  lady,  as 
well  as  made  some  money  himself  when  in  the  ser- 
vice of  Commodore  Johnstone,  be  now  enjoyed  a 
comfortable  independence.  He  afterwards  fixed  his 
residence  at  Wheatley  in  Oxfordshire,  and  devoted 
his  time  to  the  revision  of  his  poetical  works,  which 
he  proposed  to  publish  by  subscription.  During  the^ 
last  seven  years  of  his  life  he  was  employed  in 
writing  for  the  European  MagaKiae.  The  Frag- 
ments of  Leo,  and  some  of  the  most  apjn-oved  re- 
views of  books,  in  that  periodical  work,  were  of  bis 
production.  He  died  after  a  short  illness,  on  the  25th 
of  October  178S,  at  Wheatley,  leaving  one  son  be- 
hind him.  His  poetry  possesses  much  beauty,  variety, 
harmony  of  numbers,  and  vigour  of  imagination : 
his  life  was  without  rcproai^h  y  his  foibles  were  few  and 
inoffensive  j  bis  virtues  many  ;  and  his  genius  very 
considerable. 

MICROCOSM,  a  'Greek  term  signifying  the  little 
iporld  ;  used  by  some  fior  man,  as  being  supposed  an 
epitome  of  the  universe  or  great  world. 

MICROGRAPHY,  the  description  of  objects  view- 
ed 'with  the  SBsistaDce  of  a  mii^vscope.  See  Microsco- 
pic objects, 

MICROMETER,  an  astnwomical  instrument,  by 
which  small  ungles,  or  the  apparent  magnitudes  of  ob- 
jects viewed  tluwigh  teleset^cs  or  micnMcapes  are  mea- 
sured wiUi  great  exactness. 
Microme-*  The  first  TELSKOPic  micronKten  were  only  me- 

ter fint  in-  chanical  contrivaoces  for  measariug  the  image  of  an 
^nted  by   ^i^j^^.^  of  ^  e^eflt-glass.    Before  these 

•scoigne.  ,ojjifiv(u]ces  were  thought  o£^  astroMmers  were  accu- 
stomed to  measure  the  field  of  view  in  each  of  their 
tdesoopes,  by  observing  how  much  of  the  moon  tliey 
could  see  through  it,  the  seraidiameter  being  reckoned 
■  at  15  or  16  minutes-,  and  ottier  distances  were  esti- 
mated by  the  eye,  cMipariug  them  with  the  fi^.  of 
view.  Mr  Gascoigao,  an  EngUsh  gentleman,  however, 
fell  upon  a  muc^  more  accurate  method  before  the  year 
1641,  and  bad  a  Treatise  on  Optics  prepared  for  the 
press  )  but  be  was  killed  during  the  civil  wan  in  the 


service  of  Charles  I.  and  his  manuscript  was  never  found. 
His  ioRtrument,  however,  fell  into  the  hands  of  Mr  K. 
Townly  *,  who  says,  that  by  the  help  of  it  he  could  ^ 
mark  above  40,000  divisions  in  a  foot.  ^ 

2.  Mr  Guycoigne^s  instrument  being  shown  to  Dr> 
Hooke,  be  gave  a  drawing  and  description  of  it,  and  t 
proposed  several  improvements t.  Mr  Cascoigne  divided  ^ 
the  image  of  an  object  in  tlie  focus  of  tlie  object-glass,  by  ^ 
the  ap]»oach  of  two  pieces  of  metal  ground  to  a  very  fine  p 
edge,  in  the  place  of  which  Dr  Hooke  would  substitute  H 
two  fine  bairs  stretched  parallel  to  one  another.  P- 

3.  Mr  Huyg*;ns  measured  the  apparent  diameters  of^ 
the  i^nets,  by  first  dtUTmiiiing  the  quanlity  of  the  field^ 
of  view  in  his  telescope  j  which,  he  sayf,  is  iKSt  done  hyp. 
observing  the  time  that  a  star  takes  up  in  pSJising  overj] 
it,  and  then  preparing  two  or  three  limg  and  slenderm 
brass  plates,  of  various  breadths,  tlie  sides  of  which  are>« 
very  straight,  and  converging  to  a  small  angle.  In 
using  tfae^e  pieces  of  brass,  he  made  them  slid*  in  two 
slits,  made  in  the  uides  of  the  tube,  opposite  to  the  place 
of  the  image,  and  observed  in  wbaf  place  it  just  covered 
the  diameter  of  any  planet,  or  any  small  distance  that 
he  wanted  to  measure  j'.   It  was  observed,  however,  byf ' 
Sir  Isaac  Newton,  that  the  diameters  of  planets,  measur-  ^ 
ed  in  this  manner,  will  be  larger  than  they  should  be,^ 
as  all  lucid  objects  appear  to  be  when  they  are  viewed 
upon  dark  ones. 

4.  In  the  E^iemerides  of  the  Marquis  of  MalvaKia,H 
published  in  1662,  it  appears  that  he  had  a  method  ofM 
measuring  small  distances  between  fixed  stars  and  the"** 
diajnetersof  tbe  planets,  and  also  of  taking  accurate'" 
draughts  of  tbe  spots  of  tbe  moon  by  a  net  of  silver 
wire,  fixed  in  tbe  focus  of  the  eye-glass.    He  likewise 
coDtrived  to  make  one  of  two  stars  pass  along  tbe  . 
threads  of  this  net,  by  turning  it,  or  the  telescope,  as 
much  as  was  necessary  for  that  purpose.;  and  be  count- 
•d,  by  a  pendulum-clock,  beating  secoDds,  the  time 
that  elapsed  in  its  passage  firom  one  wire  to  another, 
which  gave  him  the  nombor  of  minutes  and  seconds 
of  a  degree  coDtained  between  tbe  intervals  of  tbo 
wires  of  his  net,  with  respect  to  tbe  focal  length  of  his 
telescope. 

5.  In  1666,  Messrs  Auzout  and  Ficard  published  aAm 
description  of  a  micrometer,  which  was  nearly  thesann""'^ 
with  that  of  the  Marquis  of  Malvasia,  excepting  the*"' 
method  of  dividing  it,  whidi  they  performed  with  more 
exactness  by  a  screw.   In  some  cases  they  used  threads 
of  silk,  as  being  finer  than  silver  wires.  Dechalesalso 
recommends  a  micrometer  consisting  of  fine  wires,  at 
silken  threads,  the  distances  of  which  were  exactly 
known,  disposed  in  tbe  form  of  a  net,  as  peculiarly  con- 
venient for  taking  a  map  of  the  moon. 

6.  M.  de  la  Hire  says,  that  there  is  no  method  man^ 
tim^e  or  commodious  far  observing  the  digits  of  aa^ 
eclipse  than  a  net  in  tbe  focus  of  the  telescope.  These, 
he  says,  were  generally  made  of  silken  threads }  and 
that  for  this  particolar  purpose  six  concentric  circles 
had  also  been  made  use  of,  drawn  upon  oiled  paper ; 
but  he  advises  to  draw  the  circles  en  ven  thin  pieces 
of  glass  with  the  point  of  a  diamond.  He  sJso  gives 
scvml  particular  directions  to  assist  persoas  in  the  use 
of  tfaesn. 

•j.Coiutrvctitmof  Different  Micrometer*,  TbefiiatweCai 
AvJX  describe  is  the  commoo  micrometer.  Let  ABCD^i* 
be  a  section  of  tbe  telescope  at  the  laiiicipa]  focus  of  tb«^' 

,  '         j  object-glass 

Digitized  by  kjOOglC 


MIC 


r   793  1 


M   I  C 


I. 


tcr. 


Plate 
Ji'ig.  I. 


Mlereme-  ril»ject-gl»ss,  or  where  tlie  wires  are  sitnated,  «hicb  are 
placed  in  a  short  tube  oontaiitinf;  tbe  eye-glaas,  and  may 
be  turr.ed  into  any  positien  by  turning  that  tube ;  r»  h 
is  a  5ne  wive  extendeid  over  its  oeMre;  vie^  .ryfarc  iita 
parallel  vire*  well  defined,  and  perpendieularto  inn j  vw 
is  fixed,  and  moves  paraHel  to  it  by  means  of  a  screw, 
wbich  carries  two  iadeices  wter  a  gMdasift'd  plale,  to  show 
the  number  of  revohltiom  and  parts  of  a  revolution 
which  it  makes.  Now  to  ittea&ttrt  any  sfi^,  we  most 
first  aeeertnn  the  numbrr  of  revolotieAs  and  ports  of 
a  revirfution  correspoAding  to  sense  kiiowA  angle,  wlneh 
may  be  thos  dene  :  ist,  firing  the  inner  edges  of  tbe 
wires  exactly  toct^iAe,  and  set  eaeh  index  to  O}  tnm 
the  screw,  and  aepntate  tbe  wires  to  any  distance ;  and 
observe  tbe  tkne  «  star  »  is  )n  passing  along  the  wire 
m  n  from  one  vertical  wi:ta  to  the  other:  for  tbat  thnie, 
turned  into  mimrtes  and  Seeondsef  a  degree,  will  be  the 
angle  answcrmg.  to  the  nnmber  of  revolutions,  or  the 
angle  correspemling  to  the  distance.  Thus,  if  </=±co8. 
of  the  starts  declination,  we  b««e  15*  (/w,'the  angle 
corresponding  to  this  diBtance  \  and  hei)ce,  by  propor- 
tion, we  find  the  anglo  answering  to  any  other,  srfi^, 
Set  Hp  an  object  of  a  known  diameter,  or  two  objectsat 
a  given  distance,  and  turn  the  screw  tilUbe  vertical  wire* 
b^me  tangents  to  tbe  object,  or  till  their  opening  jost 
takes  in  tbe  distance  of  tbe  two  objects  upon  tbe  whti 
mni  then  tfntik  tbe  diameter^  or  distance  of  the  two 
objeed  fn»n  eaeh  other,  and  tbeif  distance  from  tbe 
glass,  ealcnlate  t&e  angle,  and  observe  (he  jiomber  of 
revololioiu  and  puts  corresponding.  3<//y,  Take  the 
diameter  of  the  smi'  on'  any  di^,  by  making  tbe  wires 
tangents  to  the  opposite  limbs,  and  find,  from  the  nau- 
tical almanac,  his  diameter  on  that  d»y.  Here  it  will 
be  best  to  take  the  upper  and  lower  limbs  of  the  sun 
when  on  the  meridian,  as  be  has  then  no  motion  per- 
pendioular  to  tbe  horivin.  If  tbe  edges  do  not  coin- 
cide when  the  indexes  stand  at  0,  we  most  allow  for 
tbe  error^  Instead  of  making  a  proportion,  it  is  better 
to  have  a  table  c«l<»ilated  to  show  tbe  angle  correspond- 
ing to  every  revolution  and  parts  of  a  revolution.  But 
tbe  observer  must  rememb^,  that  when  the  microme- 
ter is  fixed  to  telescopes  of  different  focal  lengths,  % 
pew  table  miut  be  aude;  The  whole  system  of  wires 
is  turned  about  in  its  own  plane,  tttrfling  the  eye- 
tube  round  with  tbe  band,  and  b^  ^at  nisMu  the  wire 
us  fl  can  be  thrown  into  any  position,  and  eotueonently 
Angles  io  any  position  may  be  measured^  Or  Bradley 
lidded  a  small  motion  by  a  rack  and  pinion  to  wt  tbe 
wires  more  accurately  io  any  position, 

8.  But  tbe  micrometer,  as  now  contrived,  is  of  use, 
not  only  to  find  the  angular  distance  of  bodies  in 
the  field  of  view  at  the  same  time,  bat>  also  pf  those 
which,  when  the  tclesoope  is  fixed,  pass  through  the 
field  of  view  successively  \  by  irfaicb  means  we  can  find 
the  difference  of  their  right  ascensions  and  declinatioor. 
I<et  A  o,  B  A,  C  be  three  ^rallel  and  equidistant 
wirM,  the  middle  one  bisectmg  the  field  of  view ) 
HOn  a  fixed  wire  perpendicular  to  them  passing 
through  tbe  centre  of  tbe  field  \  taiA  Tf,  Qg,  two 
wires  parallel  to  it,  each  moveable  hy  micro- 
meter screw,  as  before,,  so  that.tjieyau  be  Inwigfat 
up  to  HOB,,  or  a  Uttle  beyond.  Then  to  find  the 
ftogular  distance  of  two  objects,  bring  tbem  very  near 
to  B  ^,  and  in-a  lino  parallel  to  it,  bv  turning  about 
the  wires,  and  bring  one  upon  HOK,  and  by  tbe 
Voj..XHLPwta  •         '  + 


micrometer  screw  make  Vf  ox  Og  pass  tbron^b  the  MIersme- 
other ;  (ben  turn  the  screw  till  that  wire  coincides  ter. 
with  HOB,  and  tbe  arc  which  tbe  index  has  passed  ' 
ovey  shows  their  angular  distance.  ,  If  tbe  objects  be 
further  remote  than  yon  can  carry  the  distance  of  one 
of  tbe  wires  Yf^Gg  fi-om  HOB,  then  bring  one 
(Aject  toff  and  tbe  other  to  G^;  and  turn  each 
lAicremetcr  screw  till  they  meet,  and  the  sum  of  the 
arcs  passed  over  by  each  index  gives  their  angular  di< 
stance.  If  tbe  objects  be  two  stars,  and  one  of  them 
be  tnnde  to  run  along  HOB,  or  either  of  the  move- 
able wireri  as  oocasion  may  reqnire,  tbe  motion  of  the 
flttier  win  be  parallel  to  Uiese  wires,  and  their  ^i^cr- 
declinations  may  be  observed  with  great  exact- 
ness ;  bat  in  tricing  any  other  distances,  tbe  motion 
of  the  stars  being  oblique  to  thefti,  it  is  not  qnite  so  . 
easy  to  get  them  parallel  to  B  &  ;  becanse  if  one  star 
be  brought  Aear,  and  the  eye  be  applied  to  tbe  other 
to  adjust  the  wires  to  it,  the  former  star  will  have  got- 
ten a  little  away  from  the  wire.  Dr  Bradley,  in  his 
aeicount  of  tbe  use  of  this  mfcroiUeter,  published  by 
f>rM8skelyne  in  tbe  Philosophical  Transactions  for 
1772,  thinks  the  best  way  is  to  move  the  eye  back- 
wards and  forwards  as  quick  as  possible  j  bnf  it  seems 
to  be  best  to  fix  the  eye  at  some  point  between,  - 
by  which  means  it  trices  in  both  at  ortce  sufficiently 
Well  defined  to  compare  tbem  with  B  h:  In-  finding 
the  differenee  of  d«:lination,  if  both*  bodies  do'  not 
come  into  the  field  of  view  at  tbe  same  time,  make  . 
one  run  along  the  wire  HOH,  as  before,  and  fix  the  . 
telescope  and  wait  till  tbe  AtW  comes  in,  vtaA  thcii 
adjast  one  of  the  moveable  wires  to  it,  and  bring  it  up 
to  HOB,  and  the  index  gives  the  dififercnbe  of  djcir 
declinations.  Tbe  difference  df  time  between  the  pus- 
sage  of  the  star  at  either  of  the  cross  moveable  wires, 
and  the  transit  of  the  other  s^r  over  the  cross  fixed 
wire  (which  represents  a  meridian),  turned  tntb  de- 
grees and  minutes,  will  give  the  difference  of  right 
ascension.  The  star  has  been  here  supposed  to  be  bi- 
sected by  tho  wire  \  biit  if  tbb  wire  be  a'  tangent  to  it, 
rilowance  mutt  be  made  for  tbd  breadth  of  tbe  wire, 
provided  the  adjustment  he .  made  for  the  coincidieiice 
of  tbe  wires,  u  observing  tbe  diameters  of  the  son, 
moon,  or  planets.  It  may  perhaps  be  mgst  cdnvenl- 
ent  to  make  use  of  tbe  outer  edges  of  the  wirtis,  be- 
canbe  tbey  appear  most  distinct  when'  qnite  mthin 
the  lintb :  but  if  there  should' be  any  sensible  infitetion 
of  tbe  rays  of  light  in  fusing  by  the  wires,  it  will  be 
best  avoided  by  using  the  inner  edge  of  one  wire  and 
the  outward  edge  of  the  other  \  for  by  tbat  means 
the  infleotioa  at  both  limbs  will  be  Uie  samt  way, 
and  therefore  there  will  be  no  altemtion  of  tbe  rela- 
tive position  of  the  rays  passbg  by  each  wire.  And 
it  will  be  convenient  in  tbe  micrometer  to  note  at  wbaC' 
dinsion  tbe  index  stands  when  tbe  mov^ablfe  wire  co- 
incides with  HOB }  for  tb»i  you  need  not  bring  the 
wire  when  a  star  is  upon  it  19  to  HOB,  ohly  reckoq 
from  the  division  wX  which  the  index  then  stands  to  tb« 
Ikbove  division. 

9.  With  a  micrometer  tbns  adapted  tna  telescope,  Mri<]^ 
S.  Savory  of  Exeter  praposed  a  new  way  of  measuring  ed  object- 
the  diffcruwe  between  the  f^vatcst  and  least  apparent^'*-™  nti- 
diameters  of  tbe  sun,  rithough  the  whole  of  the  sun^^"'"''''' 
was  not  visible  in  tbe  field  of  view  at  once^    The  me-  ^ 
tbod  wo  «bril  briefly  describe.  Place  two  ohv«!c.Vs^M:M». 
'       5H  ^ 
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Mitrome-  iii!>tc:i(l  of  one,  so  as  to  form  two  Images  whose  limbs 
trr.  sball  be  at  a  small  distance  from  each  other }  or  in- 
»  stead  of  two  perfect  lenses,  be  proposed,  to  cut  a  single 
leiis  into  four  parts  of  equal  bread'..bs  by  parallel  lines, 
and  to  place  the  two  segments  with  their  straight  sides 
against  each  other,  or  the  two  middle  frustums  with 
their  opposite  edges  together  ;  in  either  case,  the  two 
parts  which  before  had  a  common  centre  and  axis,  have 
npw  their  centres  and  axes  separated,  and  consequent- 
ly two  images  will  be  formed  as  before  by  two  perfect 
lenses.  Anotlicr  method  in  reflectors  was  to  cut  the 
large  concave  reflector  through  the  centre,  and  by  a 
contrivance  to  turn  up  the  outer  edges  whilst  the 
straight  ones  remained  fixed  ;  by  which  means  the  axis 
of  the  two  parts  became  incliued,  and  formed  two 
images.  Two  images  being  formed  in  this  manner, 
he  proposed  to  measure  the  distance  between  the  limbs 
when  the  diameters  of  the  sun  were  the  greatest  and 
least,  the  differcoce  of  which  would  be  the  diSerence 
of  the  diameters  ref^uired.  Thus  far  we  arc  indebted 
to  Mr  Savery  for  the  idea  of  forming  two  images  ;  and 
the  admirable  uses  to  which  it  was  afterwards  applied 
we  shall  next  proceed  to  describe. 
ImproTcd  The  divided  object-glass  micrometer,  as  now  made, 

bjMr  John  was  contrived  by  the  lale  Mr  John  DoUond,  and  by 
Pollond.  luni  adapted  to  the  object-end -of  a  reflecting  telescope, 
and  has  been  since  by  the  present  Mr  P.  DoUond  his  son 
applied  with  equal  advantage  to  the  end  of  an  achromatic 
telescope.  The  principle  is  this  :  The  ohject-glass  is 
divided  into  two  segments  in  a  line  drawn  through  the 
centre :  each  segment  is  fixed  in  a  separate  frame  of 
brass,  which  is  moveable,  so  that  the  centres  of  the 
two  segments  may  be  brought  together  by  a  handle 
for  that  purpose,  and  thereby  form  one  image  of  an 
object ;  but  when  separated  they  will  form  two  ima- 
ges, lybg  in  a  line  passing  through  the  centre  of  each 
segment  i  and  consequently  the  motion  of  each  image 
wril  be  parallel  to  that  line,  which  can  be  thrown  into 
any  position  by  the  contrivance  of  another  handle  to 
tura  the  glabS  about  in  its  own  plane.  The  brass-work 
carries  a  vernier  to  measure  the  distance  of  the  centres 
Tig.  3.  of  the  two  segments.  Now  let  £  and  H  be  the  cen- 
tres of  the  two  segments,  F  their  principal  focus,  and 
FQ  two  distant  objects  in  F£,  FU,  produced,  or  the 
opposite  Umbe  of  the  same  object  FBQD  j  then  the 
images  of  F  and  Q,  formed  by  each  segment,  or  the 
images  of  the  opposite  limbs  of  the  object  FBQD, 


coincide  at  F:  hence  two  Images  m  !e  F,  n  x  F  of  that  &J 
object  are  formed,  whose  limbs  are  in  contact  i  there- 
fore the  angular  distance  of  the  points  F  and  Q  is  the 
same  as  the  angle  which  the  distance  £H  subtends  at 
F,  which,  as  the  angles  suppoeed  to  be  measured  are 
very  small,  will  vary  as  £U  extremely  nearly  ;  and 
consequently  if  the  angle  corresponding  to  one  inter- 
val of  the  centres  of  the  segments  be  known,  the 
angle  corresponding  to  any  other  will  be  fonnd  by  pro- 
portion. Now  to  find  the  interval  for  some  one  angle, 
take  the  horizontal  diameter  of  the  sun  on  any  day,, 
h^  separating  the  images  till  the  contrary  limbs  coin- 
cide, and  read  oflF  by  die  vernier  the  interval  of  their 
centres,  and  look  into  the  nautical  almanac  for  the  di- 
ameter of  the  son  on  that  day,  and  you  have  the  cor- 
responding angle.  Or  if  greater  exactness  be  requii-ed. 
than  from  taking  the  angle  in  proportion  to  the  distan- 
ces of  their  centres,  we  may  proceed  thus : — Draw 
perpendicular  to  £H,  which  therefore  bisects  itj. 
then  one  half  £H,  or  £G,  is  the  tangent  of  half  the 
angle  £FH  j  hence,  half  the  distance  of  their  centres 
is  to  the  tangent  of  half  the  angle  corresponding  to  that 
distance  as  half  any  other  distance  of  the  centres  is  to 
the  tangent  of  half  the  corresponding  angle  (a). 

IT.  From  this  the  method  of  measuring  small  angles- 
is  manifest ;  for  we  consider  P,  Q  either  as  two  ob- 
jects whose  images  are  brought  together  by  separating, 
the  two  segments,  or  as  the  opposite  limbs  of  one  ob- 
ject FBQA,  whose  images  formed  by  the  two  seg- 
ments £,  H,  touch  at  F  J  in  the  former  case,  £H- 
gives  the  angular  distance  of  the  two  objects  }  and  in 
the  latter,  it  gives  the  angle  under  which  the  diameter 
of  the  object  appears.  In  order  to  find  the  angular 
distance  of  two  objects,  therefore,  separate  the  segments 
tilt  the  two  images  which  approach  each  other  coin- 
cide J  and  to  find  the  diameter  of  an  object,  separate 
the  segments  till  the  contrai^  limbs  of  thi-  images  touch, 
each  other,  and  read  off  the  distance  of  the  centres, 
of  the  segment  from  the  vernier  (b),  and  find  the 
angle  as  directed  in  the  last  article.  Hence  appears 
one  great  superioiity  in  this  above  the  wire  micrometer 
as,  with  the  one  any  diameter  of  an  object  may  be 
measured  with  the  same  ease  and  accuracy  ;  whereas. 
with  the  other  we  cannot  with  accuracy  measure  an^^ 
diameter,  except  that  whiuh  is  at  right  angles  to  the  di-- 
rection  of  motion. 

1 2.  But,  besides  these  two  uses  to  which  the  instru- 
ment 


.  (a)  If  the  object  is  not  distant  let /  be  the  principal  foous  ;  then  F/:  FG  ::  FG  ;  FK  (FG  beng  prodoccd 
to  meet  a  line  joining  the  apparent  places  of  the  two  objects  P,  Q^),  ■'•  dividendo,  f  G  :  FG  ::  GK  :  FK,  and 

£H  FO 

alternando,  /G  :  GK  ::  FG  :  FK  ::  (by  similar  ulangles)  £H  :  FQ,  hence  Yg~~^*  therefore  the  angle 

Bubbended  by  £R  at /=  the  angle  subtended  byPQatG;  and  consequently,  as/G  is  constant,  tbe  angle 
measured  at  G  is,  in  this  case,  also  proportional  to  £H.  The  instrument  is  not  adapted  to  measure  tbe  angular 
distance  of  bodies,  oae  of  which  is  near  and  the  other  at  a  distance,  because  their  images  would  not  be  formed  to- 
gether; 

(b)  To  determine  if  tliere 
small  well-defined  object,  as      _  _ 

that  is,  with  o  on  the  vernier  to  the  right  and  hh  of  o  on  the  scale,  and  half  the  diflbrence  is  the  error  re- 
quired. This  error  must  be  added  to  or  subtracted  from  all  observations,  according  as  the  diameter  measured 
with  O  on  the  vernier,  when  advanced  on  the  scale,  is  less  or  greater  than  the  diameter  measured  the  other 
way.  And  it  is  also  evident,  half  tbe  sum  of  the  diameters  thus  measured  gives  tbe  true  dimeter  of  tbe. 
object. 


■e  be  Kay  error  ia  the  adjustment  of  tbe  micrometer  scale,  measure  the  diameter  of  any 
as  Jupiter*s  equatoreal  diameter,  or  the  longest  axis  of  Satum*s  ring,  both  ways, 


Digitized  by 


Google 


MIC 


t    795  3 


MIC 


no. 


7' 


^4- 


ificnMM.  ment  seems  so  well  adapted,  Dr  Maskelyne  *  has  ^own, 
tcr.  how  it  may  be  applkd  to  fiod  the  difierence  of  right 
ascensions  and  declinations.  For  this  purpose,  two 
wires  at  right  an^es  to  each  other,  bisecting  the  field 
view,  must  be  placed  in  the  principal  focus  of  the 
eye-glass,  and  moveable  abont  in  their  own  plane.— 
tiet  HCK  c  be  the  &eld  of  view,  HK  and  C  c  the  two 
irirra  ;  tan  the  wim  till  the  westernmost  atar,  (which 
IS  the  best,  having  further  to  move)  ran  along  BOH  j 
then  separate  the  two  segments,  and  turn  about  the 
tticrometer  till  the  two  images  of  the  .aame  star  lie  in 
the  wire  C  e ;  and  then,  partly  by  separating  the  seg- 
ments, and  partly  raising  or  depressing  the  tele- 
scope, bring  the  two  tnaermost  images  of  tlw  two  stars 
to  ai^ar  and  run  along  ROH,  as  a,  A,  and  the  ver- 
nier will  give  the  difference  of  their  dedinatitws ;  be- 
cause, as  the  two  images  of  one  of  the  stars  coincided 
with  C  c,  the  imaf^e  of  each  star  was  brought  pei^ 
pendicularly  upon  HR,  or  to  HR  in  tbeir  proper 
meridian.  And,  for  the  same  reason,  the  di&reoce 
of  their  times  of  passing  the  wire  CO  c  wiU  give  their 
difference  of  right  ascensions.  These  operations  will 
be  fiicilitated,  if  tlie  telescope  be  mounted  on  a  polar 
axis.  If  two  other  wires  KL,  MN,  parallel  to  C  c, 
be  placed  near  H  and  R,  the  observatiMi  may  ho 
aude  en  twe  stars  whose  difference  of  meridians  is 
nearly  eqoa)  to  HR  the  diameter  of  the  field  of  view, 
by  bringing  the  two  im^;es  of  one  of  the  stars  to 
coincide  with  one  of  these  wires.  If  two  stars  be  ob- 
served whose  difference  of  declinations  is  well  settled, 
the  scale  of  the  micrometer  will  be  known. 

13.  It  has  hitherto  been  supposed,  that  the  images  of 
the  two  stars  can  be  both  brought  into  the  field  of 
view  at  once  upon  tbe  wire  HOR :  bat  if  they  can- 
not,  set  the  micrometer  to  the  difference  of  their  de- 
clinations as  nearly  as  you  can,  and  make  the  image 
which  comes  first  run  along  the  wire  HOR,  by  ele- 
vating or  depressing  the  telescope  *,  and  when  the  other 
star  comes  in,  if  it  do  not  also  run  along  HOR,  alter 
the  micrometer  till  h  does,  and  half  the  sum  of  the  num- 
bers shown  by  the  nucrometer  at  the  two  separate  obser- 
vations of  the  two  slats  on  the  wire  HOR  will  be  the 
diffwence  of  tbeir  declinations,  lliat  this  sfaoald  be 
tnKt  it  is  manifestly  necessAy  that  the  two  segments 
should  recede  equally  10  opposite  directiwis  j  and  this  is 
effected  by  Mr  DoUond  in  his  sew  imjamrcment  of  the 
ebject-fflass  micrometer. 

1 4.  The  difference  of  right  ascensions  and  declioations 
of  Venus  or  Mercury  in  the  sun*s  disk  and  the  sun^s 
limb  may  be  thus  found.  Turn  tbe  wires  so  that  the 
north  limb  n  of  the  sun^s  image  AB,  or  the  north 
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nermost  images  V  and  AB  to  HR,  these  two  being  Mknwie- 
manifestly  interior  to  v  uid  the  northeriimost  limb  N  of^  tcr. 
the  image  PQ.    In  the  same  manner  we  take  the  dif- ' "  ' 
ference  of  declinatims  of  their  southernmost  limbs  j  and 
balf  the  difference  of  the  two  measures  (taking  im- 
mediately one  after  another)  is  equal  to  the  difference, 
of  the  declinations  of  their  centres,  without  any  re- 
gard to  tbe  sun^s  vr  planet's  diameters,  or  error  of 
adjustment  of  the  micrwneter}  for  as  it  affects  both 
equally,  the  diffurence  is  the  same  as  if  there  were  no 
error :  and  the  difference  of  the  times  of  tbe  tran- 
aits  of  the  eastern  or  western  limbs  of  the  sun  and  pa- 
llet over  C  c  gives  the  difference  of  dieir  right  ascen- 
uons. 

15.  Instead  of  the  difference  of  right  ascensions,  the 
distance  of  the  planet  from  the  sun's  limb,  in  lines  pa- 
rallel to  the  equator,  may  be  more  accurately  observed 
thus :  Separate  the  segments,  and  turn  about  the 
wires  and  nucrometer,  so  as  to  make  both  images 

V,  Vy  run  along  HR,  or  so  that  the  two  intersections  Kg-  & 
I,  T  of  the  sun's  image  may  pass  C  c  at  tbe  same 
time.  Then  bring  the  planet's  and  sun's  limbs  into 
contact,  as  at  V,  and  do  tbe  same  for  tbe  other  limb 
of  the  sun,  and  half  the  difference  gives  the  distance 
of  the  centre  of  the  jrfanet  from  ue  middle  of  the 
diord  on  the  snn*s  disk  parallel  to  the  equator,  or  the 
difference  of  tbe  ri||;ht  ascenstons  ef  tbeir  centres,  al- 
lowing for  the  motion  of  the  planet  in  tbe  interval  of 
the  observations,  without  any  regard  to  the  ttna  of' 
adjustment,  for  the  same  reason  as  before.  For  tf 
you  take  any  point  in  the  chord  of  a  circle,  half  the 
difference  of  the  two  segments  is  manifestly  the  di- 
stance of  tbe  point  &om  tlie  middle  of  tbe  chord  j  and 
as  tbe  planet  runs  along  HR,  tbe  chord  is  parallel  to  the 
equator. 

In  like  manner,  tbe  distances  of  tbeir  limbs  may  be  Fig.  7. 
measured  in  lines  perpendicular  to  tbe  equator,  by  bnng- 
ing  the  micrometer  into  the  position  already  described, 
(Art.  13.),  and  instead  of  bringing  V  to  HR,  sepa- 
rate the  segments  till  the  nintheniinost  limbs  coincide 
as  at  V }  and  in  tbe  same  manner  make  their  sonthern- 
nwst  imagis  to  coincide,  and  half  tbe  diflfeience  of 
the  two  measores,  allowing  for  the  planet's  motion, 
gives  the  difference  of  the  declinations  of  •their  cen- 
tres. 

Hence  tbe  true  place  of  a'planet  in  the  sun's  disc  may 
at  any  time  of  its  transit  be  found}  and  consequently  the 
nearest  approach  to  the  centre  and  the  time  of  ecliptic 
conjunction  may  be  deduced,  although  tbe  middle  shouM 
not  be  observed. 

16.  But  however  valuable  the  object-glass  microme- Disadna- 


limb  of  the  image  V  of  the  planet,  may  run  along  Uie    ter  undoubtedly  is,  difficulties  sometimes  have  been  found  tagc  01  tk« 

_i.;_v    —  m.         i  .    ..  owing  to  the  alteration  of  the  focus  of  the "'V"*-*''"' 

eye,  tvhieh  will  cause  it  to  give  diftierent  measures  of  J^^™"*" 
the  same  angle  at  diflerent  tiroes.  For  instance,  in 
sneasaring  the  sun's  diametfa-,  the  axis  of  tiie  pencil 
coming  through  the  two  segments  fron  the  contrary 
limbs  of  the  sun,  as  PF,  QF,  fig.  3.  crossing  mm  ano- 
ther in  the  focus  F  under  an  angle  equal  to  tbe  sua's 
semidiamcter,  the  union  of  tlie  limbs  cannot  appear 
perfect,  unless  the  eye  be  disposed  to  see  objects  di- 
stinctly at  tbe  place  Where  the  images  were  formed  ;  for 
if  the  eye  be  disposed  to  see  objects 'nearer  to  or  fiir- 
thsr  off  than  that  place,  in  the  'latter  case  the  limbs 

2 


^wire  RH,  which  therefore  will  then  be  parallel  to  tbe 
equatw,  and  consequently  Cc  a  secondary  to  it ;  then 
separate  the  segments,  and  torn  about  the  micrometer 
till  the  two  images  V  v  <rf  the  planet  pass  C  e  at  the 
«ame  time,  and  then  by  separating  Uie  segments, 
bring  the  north  Umb  of  the  nnrthemmost  image  V  of 
planet  to  tooch  HR,  at  the  time  the  northernmost 
limb  fi  of  Uie  sootlmnmost  image  AB  of  the  sun 
toadies  it,  and  tbe  micrometer  shows  the  difference  of 
^declinations  of  the  northernmost  limbs  of  the  planet  and 
eon,  fiir  tbe  Teason  formerly  given  (Art.  11.)  we  ha- 
1^  brsog^t  tbe  northemBost  limbs  of  the  two  in- 
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Alicronw-  viQ  a|^«T  iep»rated,  and  ia  tbe  fonnier  tbey  will  ap- 
.  .  pear  to  lap  ovpr  (c).    Tbis  iniperreotion  led  Dr  Mai- 

'  kelyne  to  inquire,  whether  some  tpetbo^  might  not  be 
jibund  of  producing  two  distinct  inuges  of  tbe  san,  or 
any  other  object,  by  bringing  the  axie  ef  each  pencil 
to  coincide,  or  very  nearly  so,  before  the  formation  of 
tbe  images,  by  wblch  means  the  limbs  when  brought 
together  would  not  be  liable  to  appear  separated  from 
alteration  of  the  eye }  and  this  he  found  woold  be 
eSected  by  the  refraction  of  two  prisms,  placed  either 
without  or  within  the  telescope ;  and  on  this  principle, 
placing  the  prisms  within,  he  constructed  a  new  micro- 
meter, and  had  one  executed  by  Mr  DoUoad,  which 
upon  trial  answered  as  he  expected.  Tbe  constructiui 
is  as  follows. 

1 7.  Let  AB  be  the  object-glass  f  a  b  the  image,  sup- 
pose of  the  8UD,  which  would  have  been  formed  in 
the  principal  focus  Q  i  but  let  the  i»-iams  PR,  SR  be 
placed  to  intercept  the  rays,  and  let  £F,  \VG,  be  two 
rays  proceeding  from  the  eastern  and  western  limbs  of 
the  sua,  converging,  after  refraction  at  the  lens,  to  a 
and  6  i  and  suppose  tbe  refraction  of  tlie  prisms  to  be 
such,  that  in  fig.  8.  the  ray  £FR,  after  refraction  at 
B  by  the  prism  PR,  ma^  proceed  in  tbe  direction  RQ } 
and  as  all  the  rays  which  were  proceeding  to  a  sufler 
tbe  same  refraction  at  the  prism,  they  will  all  be  rc- 
firacted  to  Q  ^  and  therefore,  instead  of  an  image  a  h, 
which  would  have  been  formed  by  tbe  lens  alone,  an 
image  Q  c  is  formed  by  those  rays  which  fall  on  the 
prism  PR  i  and  for  the  same  reason,  the  rays  falling 
on  tbe  prism  SR  will  form  an  image  Q  d :  and  in  fig. 
9.  the  image  of  the  point  h  ia  brought  to  Q,  by  tbe 
prism  FB,  and  consequently  an  image  Q  is  formed 
by  those  rays  which  fall  on  PR :  and  for  the  same  rea- 
son, an  image  Q  c  is  formed  by  the  rays  fulling  on  SR. 
Now  in  both  caaes,  as  the  rays  £FK,  WGR,  coming 
from  the  two  opposite  limbs  of  the  sun,  and  forming 
tbe  point  of  contact  of  the  two  limbs,  proceed  in  the 
same  direction  RQ,  they  must  thus  accompany  each 
other  through  the  eye-glass  and  also  through  tbe  eye, 
whatever  refractive  power  it  has,  and  therefore  to 
every  eye  the  images  must  appear  to  touch.  Now  the 
angle  a  R  6  is  twice  the  refraction  of  the  prism,  and 
the  angle  aC  his  the  diameter  of  the  sun ;  and  as  these 
angles  are  very  small,  and  have  the  same  subtense  a  6, 
we  have  the  angle  a  R  &  :  angle  a  C  b  ::  CQ  :  RQ. — 
Now  as  CQ  is  constant,  and  also  the  angle  a  B.  b  being 
twice  the  refraction  of  tbe  prism,  tbe  angle  aCa  varies 
as  RQ.  Hence  the  extent  of  tbe  scale  for  measuring 
angles  hecomeB  the  focal  length  of  the  object-glass, 
and  the  angle  measured  ia  in  proportion  to  tbe  distance 
uf  tbe  prisms  from  the  principal  focus  of  tbe  object- 
glass*,  and  the  micrometer  can  measure  all  angles  (very 
small  ones  excepted,  for  the  reason  given  in  Art.  19.) 
which  do  not  exceed  the  sum  of  the  refiractions  of  tbe 
prisms  ;  for  the  angle  a  C     the  diameter  of  the  object 


to  be  measured,  is  always  lest  than  the  angle  a  R  A,  the  u 

sum  of  the  refractions  of  the  prisms,  except  when  tbe 
priams  tou<^  the  object-glass,  and  then  tbey  become  *~ 
equal.  The  scale  can  never  be  out  of  adjustmsnt,  as 
the  point  0,  where  tbe  measurement  begins,  answers 
to  the  focus  of  the  object-glass,  which  is  a  fixed  point 
for  all  distant  objects,  and  we  have  only  to  find  the 
value  of  the  scale  answering  to  some  kjiown  angle; 
for  instance,  bring  the  two  limbs  of  the  sun's  images  into 
contact,  and  measure  the  distance  of  the  prisms  &om 
the  focus,  and  look  in  the  nautical  almanac  for  the  smi^s 
diameter,  and  you  get  the  value  of  tbe  scale. 

18,  In  fig.  8.  tbe  limb  Q  of  the  image  Q  c,  is  illu-F^ 
minated  by  the  rays  falling  on  the  object-glass  between 

A  and  F,  and  of  the  image  Q  by  tbwe  falling  be- 
tween B  and  G  ;  but  in  fig.  9.  the  same  Hrobs  are  il- 
luminated by  tbe  rays  falling  between  B  and  F,  A 
and  G  respectively,  and  therefore  will  b^  mere  illumi- 
nated than  in  the  other  case  ^  but  the  difference  is  not 
considerable  in  achromatic  telescopes,  on  account  of  ' 
the  great  aperture  of  the  object-glass  compared  with 
the  distance  FG. 

It  might  be  convenient  to  have  two  sets  of  priBins, 
one  fur  measuring  angles  not  exceeding  36',  aiid  then- 
fore  fit  for  measuring  the  diameters  of  the  sun  and 
mooo,  and  the  lacid  parts  and  distances  of  the  cusps 
in  their  eclipses  ;  and  another  for  measuring  angles  not 
much  greater  than  1',  for  the  conveniency  of  measu- 
ring the  diameters  of  the  planeti.  For  ns  Q  r  :  QR  :: 
sum  of  the  refractions  of  the  jirisms  :  angle  a  C  A,  tbe 
apparent  diameter  of  the  object,  it  is  evident  that  if 
you  diminish  the  third  term,  you  must  increase  the  se- 
cond in  the  same  ratio,  in  order  to  measure  the  same 
angle',  and  thus  by -dimluLsbing  the  refractive  angle  of 
the  prisms,  yon  throw  them  further  from  Q,  and  con- 
sequently avoid  the  inconvenience  of  bringing  them 
near  to  Q,  for  the  reason  in  the  next  paragraph  ;  and 
at  the  same  time  you  will  increase  tbe  illnmination  in 
a  small  degree.  The  prisms  mnst  be  achromatic,  each 
composed  of  two  prisms  of  flint  and  crown  glaee, 
placed  with  their  refracting  angles  in  contrary  direc- 
tions, otherwise  tbe  images  will  be  coloured. 

19.  In  tbe  construction  here  described,  the  angle  mea- 
sured becomes  evanescent  when  the  priams  come  to  tbe 
principal  focus  of  the  object-glass,  and  therefore  o 
on  the  scale  then  begins  :  bnt  if  the  prismx  be  placed 
in  the  principal  focus  they  can  have  no  effect,  because 
tbe  pencil  of  rays  at  the  junction  of  the  pri^ims  would 
then  vanish,  and  therefore  it  is  not  practicable  to  bring 
the  two  images  together  to  get  o  on  tbe  scale.  Ur 
Maskelyne,  therefore,  thought  of  placing  another  pair 
of  prisms  within,  to  refract  the  rays  before  they  came 
to  the  other  prisms,  by  which  means  tbe  two  images 
would  be  formed  into  one  bcforo  tbey  came  to  tbe 
principal  focils,  and  therefore  o  on  tbe  scale  could 
be  determined.    But  to  avoid  the  error  arising  frem 

the 


(c)  For  if  the  eye  can  see  distinctly  an  image  at  F,  tbe  pencils  of  rays,  of  which  FF,  QF  are  the  two  axes, 
diverging  from  F,  are  each  brought  to  a  focus  00  tbe  retina  at  the  same  point ;  and  therefore  the  two  limbs  ap- 
pear to  coincide  :  but  if  we  increase  the  refractive  power  of  the  eye,  tlien  each  pencil  is  hrought  to  a  focm,  and 
they  cross  each  other  before  the  rays  come  to  the  retina,  consequently  tbe  two  limbs  on  the  retina  will  lap  over^ 
and  if  we  diminish  the  refractive  power  of  the  eye,  then  each  pencil  being  brought  to  a  focus  beyond  tbe  retina, 
and  not  crossing  till  aflcr  tliey  have  passed  it,  the  two  limbs  on  the  retina  must  be  separated. 
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Miontaw..  die  mtiUipl ication  of  mediums,  he,  instead  of  ■ddtng 
ter.  another  pair  of  prisnw,  divided  the  object-glads  through 
its  centre,  and  iHiding  the  segments  a  little  it  Beparated 
the  images,  and  then  by  the  prisms  l>e  could  form  one 
image  very  distinctly,  and  eonftequently  could  determine 
o  on  the  scale  ;  for  hy  separating  the  two  Mgments  yon 
ibrm  two  images,  and  you  will  separate  the  two  pencils 
M  that  yon  may  move  up  the  two  prisms,  and  the  two 
pencils  will  fiul  on  each  respectively,  and  the  two 
images  may  he  formed  into  one.  In  the  itutrtHnrnt 
which  'Dr  Maskelyne  had  made,  o  on  the  scde  WM 
chosen  to  be  about  ^  of  Uie  focal  length  of  the  objcct- 
gtaM,  and  each  prism  refracted  27'.  By  this  means  all 
angles  are  measured  down  to  o. 

ao.  In  the  Philosophical  Transactions  for  1 779,  Mr 
Ramsdeti  has  described  two  new  micrometers,  which 
he  contrived  with  a  view  of  remedying  the  defects  of 
the  object-glass  micrometer. 

21*  I.  One  of  these  is  a  catoptric  micrometer,  which, 
beside  the  advantage  it  derives  from  the  principle  of 
reflection,  of  not  being  disturbeil  by  the  heterogeneity 
of  lif^t,  avoids  every  defect  of  other  mitronieters, 
and  can  have  no  aberration,  nor  any  defect  arising 
from  the  im^rfection  of  materials  or  of  executioo  ( 
as  the  extreme  simplicity  of  its  construction  reqntrcs 
no  addition^  mirrors  or  gluses  to  those  rcfinired  for 
the  telescope ;  ami  the  separation  of  the  images  being 
«flected  by  the  inclination  of  the  two  specula,  and  not 
depending  on  the  (ocvn  of  any  lens  or  mirror,  any  al- 
teration in  the  eye  of  an  observer  cannot  affect  the 
angle  measured.  It  has  peculiar  to  itself  the  advan- 
tages of  an  adjustment,  to  make  the  images  coincide 
in  a  direction  perpendicular  to  that  of  their  motion  ; 
and  also  of  measuring  the  diameter  of  a  planet  on  both 
sides  of  the  zero,  which  will  appear  no  inconsiderable 
advantage  to  observers  who  know  how  much  easier  it- 
is  to  ascertain  the  contact  of  the  external  edges  of  two 
images  than  their  perfect  coincidence. 
tig.  10.  as.  A  represents  the  small  speculum  divided  into  two 
eqoal  parts }  one  of  which  is  fixed  on  the  end  of  the 
Mm  B }  ^  other  end  of  the  arm  is  fixed  on  a  steel 
axis  Xa  which  crosses  the  end  of  the  telescope  C.  The 
other  iulf  of  the  mirror  A  is  fixed  on  the  arm  D, 
which  arm  at  the  other  end  terminates  io  a  socket  y, 
that  turns  on  the  axis  X ;  both  arms  are  prevented 
from  bending  by  the  braces  a  a.  G  represents  a  double 
screw,  having  one  part  e  cut  into  double  the  number 
of  threads  in  an  inch  to  that  of  the  part  g :  the  part 
e  having  I  so  threads  in  one  inch,  and  the  part  g  50 
only.  The  screw  e  works  in  a  nnt  F  in  the  side  of 
the  telescope,  while  the  part  g  turns  in  a  nut  H, 
which  is  attached  to  the  arm  B  ;  the  ends  of  the  arms 
11  and  D,  to  which  the  mirrors  are  fixed,  are  separated 
from  each  other  by  the  point  of  the  double  screw  press- 
ing against  the  stud  A,  fixed  to. the  arm  D,  and  tumini; 
in  the  nut  H  on  the  arm  B.  The  two  arms  B  and  D 
are  pressed  against  the  direction  of  the  double  screw  eg 
by  a  spiral  npring  within  the  part  n,  by  which  means  all 
shake  or  play  in  die  mtt  H,  on  which  the  measure  de- 
pends, is  entirely  prevented. 

From  the  difference  of  the 'threads  on  the  screw  at 
e  and  g^  it  is  evident,  that  the  progressive  motion  of 
the  screw  through  the  nut  wilt  be  half  the  distance 
of  the  separation  of  the  two  halves  of  the  mirror  ;  and 
consequently  the  half  mirrors  will  be  moved  equal 


)y  in  contrary  dtrc^ons  from  die  axis  of  the  tele-  RCcnne- 
ecopc  C.  ter. 

23.  The  wheel  V  fixed  on  the  end  of  the  double  screw  '  -  » 
had  its  circumference  divided  into  100  equal  parts, 

and  numbered  at  every  fifth  division  with  5,  1 0,  &c, 
to  1  oc,  and  the  index  I  shows  the  motion  of  the  screw 
with  the  wheel  round  its  axis,  while  the  number  of 
revolutions  of  the  screw  is  shown  by  the  divisions  on 
the  same  index.  The  steel  screw  at  R  may  be  tm'ned 
bj)r  the  key  S,  and  serves  to  incline  the  small  minor  at 
right  angles  to  the  direction  of  its  motion.  By 
turning  the  finger  head  T,  the  eye-tube  P  is  broaght» 
nearer  or  farther  from  the  small  mirror,  to  adjust  the 
telescope  to  distinct  vision ;  and  the  telescope  itself 
hath  a  motion  rennd  its  axis  for  the  conveniency  of 
measuring  the  diameter  of  a  planet  in  any  direction. 
The  inclination  of  the  diameter  measured  with  the  hori- 
zon is  shown  in  degrees  and  minutes  by  a  level  and  'ver- 
nier on  a  gradoated  circle,  at  the  breech  of  the  telescope. 

24.  Besides  the  table  for  reducing  the  revolutions  and  ^ 
parts  of  the  screw  to  minutes,  seconds,  &c.  it  "illT^J^^ 
require  a  table  for  correcting  a  small  error  which  arises  t^l^ie. 
from  the  excentric  motion  of  the  half  mirrors.    By  this 
motion  their  centre  of  curvature  will  approach  a  little 
towards  the  large  mirror:  the  equation  for  this  pur- 
pose in  small  an^es  is  insensible }  but  when  angles  to 

be  measured  exceed  ten  minutes,  it  should  not  be  ne- 
glected. Or,  the  angle  measured  may  be  corrected 
by  diminishing  it  in  the  proportion  the  versed  sine  of 
the  an^e  measured,  supposing  the  eccentricity  radiiis, 
bears  to  the  focal  length  of  the  email  mirror. 

25.  Mr  Ramsden  preferred  Cassegrain^s  construction 
of  the  reflecting  telescope  to  either  the  Gregorian  or 
Newtonian  ;  because  in  the  former,  the  errors  of  one 
speculum  are  corrected  by  those  of  the  other.  From  a 
property  of  the  reflecting  telescope,  not  generally 
known,  that  the  a|>ertnres  of  the  two  specula  are  to  each 
other  very  nearly  in  the  proportion  of  their  focal  lengths, 
it  fellows,  that  their  aberrations  will  be  in  the  same  pro- 
portion ;  and  these  aberrations  will  be  in  the  same  di- 
rection, if  the  two  specula  are  concave  j  or  in  con- 
trary directions  if  one  specninra  is  concave  and  the 
other  convex.  In  the  Gregorian  telescope,  both 
specula  being  concave,  the  aberration  at  the  second  * 
image  will  be  the  sum  of  the  aberrations  of  the  two 
mirrors  ;  but  in  the  Cassegraiuian  telescope,  one  mir- 
ror being  concave  and  the  other  convex,  the  aber- 
ration at  the  second  image  will  be  the  diflercnce  be- 
tween the  two  aberrations.  By  assuming  such  propor- 
tions for  the  /bci  of  the  specula  as  are  generally  used 

in  the  reflecting  telescope,  which  is  about  as  I  to  4^ 
the  aberration  in  the  Cassegraiuian  construction  will  be  - 
to  that  in  the  Gregorian  as  3  to  5. 

2fi.  The  other  is  a  dioptric  micrometer,  or  one  suited  Mr  Raini*- 
to  the  principle  of  refraction.    Thu  micrometer  is  ap-  ^^n'*  «r<^ 
.  plied  to  the  erect  eye-tube  of  a  refracting  telesicope,  s'***  mtrv- 
and  is  placed  in  the  conjugate  focus  of  the  first  eye-  . 
glass:  in  which  position,  the  image  being  considerably 
magnified  before  it  comes  to  the  micrometer,  any  im- 
perfection in  its  glass  will  be  magnified  only  bv  the  re- 
maining eye-glasses,  which  in  any  telescope  seldom  ex- 
ceeds five  or  six  times.    By  this  position  also  the  size 
of  the  micrometer  glass  will  not  be  the         part  of 
the  area  which  would  be  required  if  it  was  placed  in 
the  object-glass;  and,  notirithstanding  this  great  dis- 
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proportion  of  uize,  Trhich  ts  of  great  moment  to  the 
practical  optician,  the  Siime  extent  of  scale  is  preserved, 
and  the  images  are  uoiformlj  bright  in  erety  part  of 
the  field  of  the  telescope. 

27.  Fig.  1 2.  represents  the  glasses  of  a  refracting  tele- 
scope ;  X y,  the  principal  pencil  of  rays  from  the  object- 
glass  O ;  tt  and  u  the  axis  of  two  oblique  pencils  j 
a,  the  first  eye-glass ;  its  conjugate  focus,  or  the 
place  of  the  micrometer  j  b  the  second  eye-glass }  c  the 
^hird;  and  the  fourth,  or  that  which  is  nearest  the 
eye.  Let  p  be  the  diameter  of  the  object-glass,  e  the 
diameter  of  a  pencil  at  m,  and y  the  diameter  of  the 
pencil  at  the  eye  ;  it  is  evident,  that  the  axis  of  the 
pencils  from  every  part  of  the  imi^  will  cross  each 
other  at  the  point  m  ;  and  e,  the  width  of  the  micro- 
meter-glass, is  to  p  the  diameter  of  the  object-glass,  as 
ma  is  to  ^0,  which  ia  the  proportion  of  the  mag- 
nifying power  at  the  point  m ;  and  the  error  caused 
by  an  imperfection  in  the  micrometer-glass  placed  at 
tn  will  be  to  the  error,  had  the  micrometer  been  at  O, 
as  m  is  to  p. 

28.  Fig.  13. represents  the  micrometer ;  A,  acoarex 
or  concave  lens  bisected  by  a  plane  across  its  centre  one 
of  these  semi-lenses  is  fixed  in  a  frame  B,  and  the  other 
in  the  frame  E  which  two  frames  slide  on  a  plate  H, 
and  are  pressed  against  it  by  thin  plates  a  a :  the  frames 
B  and  £  are  moved  in  contrary  directions  by  turning 
the  button  I)  :  L  is  a  scale  of  equal  parts  on  the  frame 
B  J  it  is  numbered  from  each  end  towards  the  middle 
with  10,  20,  Sec.  There  are  two  verniers  on  the  frame 
£,  one  at  M  and  the  other  at  N,  for  the  convenience 
of  measuring  the  diameter  of  a  planet,  &c.  on  both  sides 
the  zero.  The  first  division  on  both  these  verniers  co- 
incides at  the  same  time  with  the  two  zeros  on  the  scale, 
Xi ;  and,  if  the  frame  is  moved  towards  the  right,  the 
relative  motion  of  the  two  frames  Is  shown  on  the  scale 
L  by  the  vernier  M ;  but  if  the  frame  B  be  moved  to- 
wards the  \e(t,  the  relative  motion  is  shown  by  the  ver- 
nier N.~This  micrometer  has  a  motion  round  the 
axis  of  vision,  tor  the  convenience  of  measuring  the 
<liamcter  of  a  planet,  &c.  in  any  direction,  by  turn- 
ing an  endless  screw  F }  and  the  inclination  of  the 
diameter  measured  with  the  horizon  is  shown  on  the 
circle  ^  by  a  vernier  on  the  plate  V.  The  telescope 
may  be  adjusted  to  distinct  vision  by  a  screw,  which 
moves  the  whole  eye-tube  with  the  micrometer  nearer 
to  or  farther  from  the  object-glass,  as  telescopes  are  ge- 
nerally made  J  or  the  same  effect  may  be  produced 
without  moving  the  micrometer,  by  sliding  the  part  of 
the  eye  tube  m  on  the  part  n,  by  help  of  a  screw  or  pinion. 

29.  Notwithstanding  these  improvements  on  microme- 
ters, Uiey  are  still  liable  to  many  sources  of  error.  The 
imperfections  of  the  wire  micrometer,  (which  was  still 
the  most  correct  instrument  for  measnring  small  angles) 
when  employed  to  determine  the  distance  of  close 
double  stars,  nave  been  ably  pointed  out  byDr  Herschel. 

30.  When  two  stars  are  taken  between  the  parallel 
wires  the  diameters  must  be  included.  Dr  Herschel  *  has 
in  vain  attempted  to  find  lines  snfficiently  thin  to  extend 
them  across  the  centres  of  the  stars  so  tnat  their  thick- 
ness might  be  neglected.  The  threads  of  the  silk-worm, 
with  such  lenses  as  he  uses,  are  so  much  magnified  that 


their  diameter  is  more  than  that  of  many  of  the  ittar*. 
Besides,  if  they  were  much  smaller,  the  deflection  oJ 
light  would  make  the  attempt  to  measure  the  distance 
of  the  centres  this  way  fruitless  ^  for  be  has  always  found 
the  light  of  the  stars  to  play  upon  those  lines  and  sepa- 
rate their  apparent  diameters  into  two  parts.  Now 
since  the  spurious  diameters  of  the  stars  thus  included, 
are  f»ntinually  changing  with  the  state  of  the  air, 
and  the  length  of  time  we  look  at  them,  we  are,  in 
some  respect,  left  at  an  uncertainty }  and  our  measures 
taken  at  dlfiierent  times,  and  with  different  degrees  of 
attention,  will  vary  on  that  account.  Nor  can  we  come 
at  the  true  distance  of  the  centres  of  any  two  stars,  un- 
less we  know  the  semidiameters  of  the  stars  themselves; 
for  diflerent  stars  have  different  apparent  diameters, 
which,  with  a  power  of  227,  may  differ  from  each 
other  as  far  as  two  seconds  (d). 

I .  The  next  imperfection  arises  from  a  deflection  of 


lig^t  upon  the  wires  when  they  approach  very  near  to 
each  other }  for  if  this  be  owing  to  a  power  of  repulsion 
lodged  at  the  surface,  it  is  easy  to  see  that  such  powers 
must  interfere  with  each  other,  and  give  the  measures 
larger  in  proportion  than  they  would  have  been  if  the 
repulsive  power  of  one  wire  bad  not  been  ppposed  by  a 
contrary  power  of  the  other  wire. 

32.  Another  disadvantage  of  these  micrometers  is  an 
cjDcert&inty  of  tbe  real  zero.  The  least  alteration  in  the 
situation  and  quantity  of  light  will  affect  the  zero  and 
a  change  in  the  position  of  the  wires  will  sometimes 
produce  a  difference.  To  remove  this  difficulty  Dr  Her- 
schel always  found  his  zero  while  the  apparatus  preser- 
ved the  situation  which  it  bad  when  his  observations  were 
made  ;  but  this  introduces  an  additional  observation. 

33.  The  next  imperfection,  is  that  every  micrometer 
hitherto  used  requires  either  a  screw,  or  a  divided  bar 
and  pinion,  to  measure  the  distance  of  the  wires  or  tbe 
two  images.  Those  acquainted  with  works  of  this  kind 
are  sensible  how  diflicult  it  is  to  have  screws  perfectly 
equal  in  every  thread  or  revolution  of  each  thread  *, 
or  pinions  and  bars  that  shall  be  so  evenly  divided 
as  to  be  depended  upon  in  every  leaf  and  tooth  to  the 
two  or  three  thousandth  part  of  an  inch :  and  yet,  on 
account  of  the  small  scale  of  those  micrometers,  these 
quantities  are  of  the  greatest  consequence  j  an  error  of 
a  single  thousandth  part  inducing  in  most  instruments  a 
mistake  of  several  seconds. 

34.  Tbe  greatest  imperfection  of  all  is,  that  the  wires 
require  to  be  illuminated}  and  when  Dr  Herschel  had 
double  stars  to  measure,  one  of  which  was  very  obscure, 
he  was  obliged  to  be  content  with  less  light  than  ii 
necessary  to  make  the  wirf^s  distinct ;  and  several  stars 
on  this  account  could  not  be  measured  at  all,  though 
not  too  close  for  the  micrometer. 

Dr  Herschel,  therefore,  was  led  to  direct  his  attention 
to  the  improvement  of  these  instruments ;  and  the  result 
of  his  endeavours  has  been  a  very  in^nious  lamp-micro- 
meter,vi\nch  is  not  only  free  from  the  imperfections  above 
specified, but  also  possesses  the  advantagesof  a  largescale. 

35.  It  is  represented  in  fig.  14.  where  ABGCFE  is  a  ] 
stand  nine  feet  high,  upon  which  a  semicircular  board  • 
(^hogpii  moveable  upwards  or  downwards,  and  is  held " 
va  its  situation  by  a  peg /''put  into  any  one  of  the  \ui\es} 

of 


(d)  These  imperfeccioas  tat  itmedied  in  t£<  imtrudtoit  descr^d  in^p.  801. 
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Mlcrana.  of  the  npright  piece  AB.    This  board  19  a  segmeDt  of 


ter. 


a  circle  of  fourteen  inches  radius,  and  is  about  three 
^  iodiei  broader  tiian  a  semicircle,  to  g^ve  room  for  the 
handles  r  X>,  f  P,  to  work.  The  use  of  this  board  is 
to  cany  an  aim  L,  thirty  inches  long,  which  is  made 
to  move  upon  a  pivot  at  the  centre  of  the  _  circle,  by 
means  of  a  string,  which  passes  in  a  groove  upon  the 
edge  of  the  samicircle  p  g  ohqi  the  string  is  fastened  to 
a  hook  at  0  (not  expressed  in  the  figure,  being  at  the 
back  of  the  arm  L),  and  passing  along  the  groove  from 
o  A  to  o  is  tamed  over  a  pulley  at  9,  and  goes  down  to 
a  small  barrel  within  the  plaae  of  the  circular  board, 
where  a  double-joioted  handle  e  P  commands  its  mo- 
tion. By  this  contrivance,  we  see^  the  arm  L  ma^  be 
fil^  np  to  any  altitade  from  the  horizontal  position 
to  the  perpendicular,  or  be  suffered  to  descend  by  its 
own  wei^t  below  the  horizontal  to  the  reverse  perpen- 
dtcnlar  sitoatton.  Hie  weight  of  the  handle  P  is  suffi- 
cient to  keep  the  arm  in  any  mren  position ;  but  if  the 
motion  should  be  too  eas^,  a  friction  spring  af^icd  to 
the  barrel  will  moderate  it  at  pleasure. 

36-  In  front  of  the  arm  L  a  small  slider,  about  three 
inches  long,,  is  moveable  in  a  rabbet  from  the  end  L 
towards  the  centre  backwards  and  forwards.  A  string 
is  &stened  to  the  left  side  of  the  little  slider,  and  goea 
towards  L,  where  it  passes  round  a  pulley  at  m,  and. 
returns  under  the  arm  from  m,  n,  towai'ds  the  centre,, 
where  it  is  led  in  a  groove  on  the  edge  of  the  arm, 
which  is  of  a  circular  form,  upwards  to  a  barrel 
(raised  above  Uie  pUoe  of  the  circular  board)  at  r,. 
to  which  tlu  handle  r  D  is  fiutened.  A  seoond  string 
is  &8tened  to  the  slider,  at  the  right  side,  and  goes  to- 
wards the  centre,  where  it  passes  over  a  pulley  n  ;  and 
the  weight  w,  which  is  suspended  by  the  end  of  this 
string,  retoms  die  slider  towards  the  centre,  when  a 
contrary  torn  of  the  handle  permits  it  .to  act. 

37.  a  and  b  are  represented  two  small  lamps,  two 
Tnches  high,  in  breadth  by  in  depth.  The  sides, 
back,  and  top,  are  made  so  as  to  permit  no  light  to  be 
seen,  and  the  front  consists  of  a  thin  brass  sliding  door. 
The  flame  in  the  lamp  a  is  placed  three-tenths  o£an  iuch 
from  the  left  side,  three-tenths  from  the  front,  and  half 
an  inch  from  the  bottom^  In  the  lamp  6  it  is  placed  at 
the  same  hei^t  and  distance,  measuring  from  the  right 
side.  The  wick  of  Uie  flame  consists  only  of  a  single 
very  thin  lamp  cottonrthread ;  for  the  suiall^t  flame 
being  sufficient,  it  is  easier  to  keep  it  burning  in  so 
conGoed  a  place.  In  die  top  of  each  lamp  must  be  a 
Uttln  slit  lengthways,  and  a  small  opening  in  one  side 
near  the  upper  vart,.to  permit  the  air  to  circulate  to 
feed  the  flame,  xo  prevent  every  reflection  of  light, 
the  side  opening  of  the  lamp  a  should  be  to  the  right, 
and  tliat  of  the  lamp  b  to  the  Jeft.  In  the  sliding  door 
of  each  lamp  is  made  a  small  hole  with  the  point  of  a 
very  fine  needle  just  opposite  the  place  where  the  wicks 
are  burning,  so  that  when  the  sliders  are  shutdown, 
and  every  thing  dark,  nothing  shall  be  seen  but  two  - 
fine  lucid  points  of  the  size  of  two^tars  of  the  third  or 
fourth  magnitude.  The  lamp  a  is  placed  so  that  its 
lucid  point  may.  be  in  the  centre  of  the  circular  board 
where  it  is  fixed.  The  lamp  b  is  hung  to  the  little 
slider  which  moves  in  the  rabbet  of  the  arm,  so  that  its 
lucid  point,  in  an  horizmital  position  of  the  arm,  may 
be  on  a  level  with  the  lucid  point  in  the  centre,  llie 
moveable  lamp  is  suspended  npon  a  ^ece  of  .  hnw&sten-  . 
4. 
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ed  to  the  slider  by  »  pin  exactly  behind  the  flame,  upon  Microme- 
which  It  moves  as  a  pivot.  -The  lamp  is  balanced  at  ter. 
the  bottom  by  a  leaden  weidbt,  so  as  to  remain  up- 
right, when  the  arm  is  either  liflted  above  or  depressed 
below  the  horizontal  positim.  The  double-jointed 
handles  r  D,  f  P,  consist  of  deal  rods,  10  ft^i  \oag^ 
and  the  lowest  of  them  may  have  divisions,  murked 
upon  it  near  the  end  P,  expressing  exactly  the  dis- 
tance from  the  central  lucid  point  in  feet,  inches,  and 
tenths. 

38.  Hence  we  see, that  a  personal  a  distance  of  10  feet 
may  govern  the  two  lucid  points,  so  as  to  bring  them 
'  into  any  required  position  south  or  north  preceding  or 
following  from  o  to  90°  by  using  the  handle  P,  and 
also  to  any  distance  from  six-tenths  of  an  inch  to  five  or 
six  and  twenty  inches  hy  means  of  the  handle  D.  If 
any  reflection  or  appearance  of  light  should  be  lefl  from 
tbe  top  or  sides  of.the  lamps,.a  temporary  screen,  con- 
sisting of  a  long  piece  of  pasteboard,  or  a  wire  firaine  co? 
vered  with  black,  cloth,  of  tbe  length  of  the  whole  arm, 
and  of  any  required  breadth,  with  a  slit  of  half  an  indt 
broad  in  the  middle,  may  be  affixed  to  the  arm  by  four 
bent  wires  projecting  an  inch  or.  two  before  the  lamps, 
situated  so  that  the  moveable  lucid  point  may  pass  aloig 
the  opening  left  for  that  purpose. 

Fig.  15.  represents  part  of  the  arm  L,  half  the  reall^  i5< 
size  }  S  tbe  slider;  m  the  pulley,  over  which  the  cord 
s  t  yzis  returned  towards  the  centre ;  v  the  other  cord 
going  to  tbe  pulley  n  of  fig,  14. }  B  the  brass  piece 
moveable  upon  the  pin  r,  to  keep  the  lamp  upright. 
At  B  is  a  wire  rivetted  to  the  brass  ^ece,  upon  which 
is  held  the  lamp  by  a  nut  and  screw.   Fig.  j6.  i7.re-I^>^'7 
presunt  the  lamps  a,     with  the  sliding  doors  open,  . 
to  show  the  situation  of  the  wick.   W  is  the  leaden 
weight  with  a  hole      in  it,  tbrongfa  which  the  wire  R 
of  fig.  15.  is  to  be  passed  when  the  lamp  is  to  be  fast- 
ened^ to  the  slider  S,    Fig.  18.  represents  tbe  lamp  aUt  il>; 
with  the  sliding  door  shut}  /  the  lucid  point;  and  tk 
the  openings  at  the  top,  and  *  at  the  ndea,  for  the  ad- 
mission of  air. 

39^  The  motionsof  this  micrometer  are  capable  of  great 
improvement  by  the  application  of  wheels  and  pinions, 
and  other  mechanical  resources  ;  but  as  the  princip^ 
object  is  only  to-be  able  to  adjust  the.  two  lucid  punts 
to  the  required  |iosition  and  distance,  and  to  keen  them 
there  for  a  finr  minutes,  uriiile  the  'observer  measnrca . 
their  distance,  it  will  he  unnecessary  to  say  more  npoa. 
the  subject . 

40.  It  is  well  knom  that  we-can  with  one  eye  look  in- 
to a  tele8e<^,  and  see  an  object  much  magnified,  while 
the  other  eye  may  see  a  scale  uptm  which  tlw  magnified 
picture  is  thrown.  In  this  manner  Dr  Herschel  gene- 
rally determined  the  piower  of  his  telescopes  j  and  any. 
one  who  has  been  accustomed  to  make  such  observations 
will  seldom  mistake  so  much  as  one  in  fifty  in  determin-- 
ing  the  power  of  an  instrument,. and  that  degree.of  exr- 
aotness  is  fiilly  sufficient  for  the  parpose. 

41 .  When  Dr  Herschel  uses  this  instrumeat  he  puts  it  >*«t^«l  «f 
at  ten  feet  distance  from  the  left  eye,  in  a  line  perpendi-  SSf^^^.^. 
cular  to  tbe  tube  of  bis  Newtonian  telescope,  and  raises  nkrai^ 
the  moveable  board  to  such  a  height  that  the  lacidter. 
pmnt  of  the  central  lamp  may  be  upon  a  level  with  the 

eye.  The  handles,  lifted  up,  are  passed  through  two 
loops  fastened  to  dw  tube.  Just  by  the  observer,  so  as  to 
be  ready  fi»  his  use.   The  end  of  tnlw  is  cut  away^ 
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Rlicnnne-  «  "  io  leaTC  the  left  eye  entirrly  fr^c  to  Kc  the  whole 

tcr.      micrometer.  ,  ,  ^      »   ui  . 

y  ^  0.2.  The  telescope  b.  Inji  directed  to  a  donbic  star,  it » 
Tieired  with  the  rifiht  eye,  and  at  the  same  time  with 
the  left  it  is  projected  opoo  the  micronieter  i  then, 
by  the  hiiiMlle  P,  the  arm  is  raised  oi*  depressed  so  as  to 
bring  the  two  lucid  points  to  a  similar  situatioa  vitb  the 
two  stars }  and,  by  the  handle  D,  the  moveable  Incid 
point  i.i  brought  to  the  same  distance  of  the  two  stars,  so 
that  the  two  lucid  points  may  be  exactly  covered  by  the 
stant. 

43.  With  a  rule,  divided  into  inches  and  fortieth  parts, 
the  distance  of  the  lucid  points  is  thus  detrrmincd  with 
the  greatest  accuracy  ;  and  the  measnre  thus  obtained 
is  the  tangent  of  the  magniBed  angle  under  which  the 
stars  ari'  seen  to  a  radius  of  ten  It-et  j  therefore,  the 
angle  being  found  and  divided  by  the  power  of  the  te- 
lescope, the  real  angular  distance  of  the  centres  of  a 
double  star  is  ascertained.  On  September  25.  1781, 
Dr  Herschel  measured  m  Hercalis  with  this  instrument. 
Having  caused  the  two  lucid  points  to  coincide  with 
the  BtarSf  lie  &niid  the  radios  or  distanise  of  the  central 

Janp  from  the  eye  10  feet  4.15  inches ;  the  tangent  or 
distance  of  the  two  lucid  paints  50,6  fortieth  parts  of  an 

.  inch this  gives  the  maguified  angle  35',  and  dividing 
by  the  power  462,  we  obtiiLn  4"  34"'  for  the  distance 
of  the  centres  of  the  two  stars.  The  scale  of  the  mi- 
crometer at  this  convenient  distance,  with  the  power  of 
460,  is  above  a  quarter  of  an  inch  to  a  second  ;  and  by 

§utting  on  a  power  of  932,  we  obtain  a  scale  of  more 
lan  half  an  inch  to  a  second,  without  increasing  the 
distance  of  the'mierometer;  whereas  the  moat  perfect 
micrometers,  with  the  same  instmment,  had  a  scale  of 
less  tlian  the  two  thousandth  part  of  an  inch  to  a  second. 
Mr  Brew-  44.  Mr.  Brewster  has  lately  directed  his  attention  to 
kter'B  mi-  the  ijnproveroent  of  micrometers,  and  has  invented  one  in 
particular  which  appears  to  he  highly  deserving  of  no- 
tice in  this  place.  In  this  instmmcnt  a  pair  oif  JLeed 
wires  is  made  to  subtend  different  angles  by  varying  the 
magnifying  power  of  the  telescope,  by  sliding  one  tube 
within  another ;  whereas  in  all  other  micrometers  with 
wires  this  efiect  is  produced  by  mechanical  contrivances. 
Air  Brewster's  method  of  shutting  and  opening  the 
wires  optically  is  therefore  free  from  all  those  sources  of 
error  to  wbicb  other  micrometers  are  subject,  and  ren- 
ders it  particularly  nseful  to  the  practical  astronomer ; 
ivhile  the  mode  of  changing  the  magnifying  power  by 
the  motion  of  a  second  objectrglass  affords  a.  length  of 
Kcale  equal  to  the  local  distance  of  the  principal  object- 
daas.  The  same  principle  is  peculiarly  applicable,  to  the 
Gregorian  telesco|ie }  for  the  magnifying  power  of  this 
instrument  can  be  changed'  by  merely  inereaaing  or  di* 
minishing  the  distance  of  the  eye-piece  frnn.tbe  lUge 
speculum. 

4.5.  In  the  common  micrometer,  which  can  nrnnifiastl^, 
as  well  as  Mr  Cavallo^s  and  Mr  Brewster^s,  be  used  m 
'  tlte  mensuration  of  distances,  the  focal  length  of  the  tele- 
'  scope  to  which  it  is  attached,  remains  always  the  same } 
so  that  a  correction  computed-  from  an  optical  theorem 
must  be  applied  to  every  angle  that  is  measured  :  but 
in  Mr  Brewster's  telescope  and  micrometer,  tjie  focal 
length  varies  in  the  same  proportion  as  the  distance  of 
the  object }  and  consequently,  no  correction  of  the 
angles  can  be  necessary.  To  obviate  the  necessity  of 
.having  a  stand  for  the  instrument,  which  would  preveot 


its  usefulness  at  sea,  Mr  Brewster  divides  the  second  or  v^re*! 
moveable  object-glass  into  two,  as  in  thv  di\id(  J  objtrt-  ttt 
glass  micrometer.    By  this  coatrhranci*  two  images  are  '"^Y^ 
formed,  and  these  niiages  are  separated  01  mutlc  to  form 
different  angles  at  the  eye,  by  bringing  the  moveaUa 
object-glass  nearer  to  the  6iced  one.    In  determniing 
the  angle;  therefore,  we  have  only  to  bring  the  two 
images  of  tha  oinect  into  contact }  and  such  contact  the 
eye  is  capahle  of  ascertaining  even  during  the  agitation 
of  a  carriage,  as  the  two  images  retain  the  same  relative 
pa«ition  whatever  be  their  absolute  motion. 

ThtH  ingenious  Instrument,  being  formed  with  sliding 
tobes,  irt  very  portable  and  convenient  j  and  will  be 
found  extremely  usehil  to  medical  gcntU-nico,  and  others 
who  may  wish  to  ascertain  distances  without  a  more 
cumbersome  apparatus.  Jifiiy*!  Nat,  PhU,  by  Gre^ 
gory,  vol.  ii.  p.  427. 

46.  Mr  Brewster,  we  understand,  stiH  contioins  to  di- 
rect his  attention  to  the  subject  of  micnmietera,  keeping 
in  view  the  improvement  of  these  instruments,  not  naij 
in,  greater  accuracy  of  construction,  but  also  in  theur 
more  extensive  application  .to  various  practical  pur- 
posed. An  account  of  those  uses  and  improvements  ig 
to  form  the  subject  of  an  appropriate  publication  ;  and» 
if  we  are  rightly  informed,  the  aotlior  deema  them  of 
sufficient  importance  to  secure  to  himself,  by  patent, 
the  exclusive  right  to  the  advantages  which  be  thinks 
will  arise  from  using  them. 

47.  A  very  simple  micrometer  for  measuring  small  an-CanJIt'i 

flcs  with  the  telescope  has  been  invented  byMrCavallo*."*'^-** 
t  consists  of  a  thin  and  narrow  slip  of  mother-of-peari  ^J^^^ 
finely  divided,  and  situated  in  tlie  focus  of  the  eye-^ass  of* 
a  telescope,  just  where  the  image  of  the  object  is  form*  Trem- 
ed.  It  is  immaterial  whether  the  telescope  lie  a  refractor  ^ 
or  a  reflector,  provided  the  aye-glass  he  a  convex  kos. 

The  simplest  way  of  fixing  it  is  to  stick  it  up<ni  th« 
diaphragm,  which  generally  stands  within  the  tube,  in 
the  focus  of  the  eye-glass.  When  thns  fixed,  tbe  divi- 
sions of  the  micrmnetrical  scale  will  appear  very  di- 
stinct, unless  the  diaphragm  is  not  exactiv  in  the  focus  ; 
in  which  case,  the  scale  must  be  placet}  accurately  in 
the  focus  of  the  eye-glass,  either  by  moving  the  dia- 
phragm, or  by  interposing  any  thin  substance,  such  as 
paper  or  card  between  it  and  the  scale.  This  construc- 
tion is  folly  sufficient,  when  the  telescope  is  always  to 
be  used  by  the  same  person  j  but  when  different  persona 
are  to  use  it,  then  the  diaphragm  which  Bupports  the 
micrometer  must  be  conBtmcted  so  as  to  he  easily  moved 
faarkwards  or  forwards,  though  that  motion  need  not 
be  neater  than  about  |  or  rv  of  an  inch. 

The  scale  of  the  micrometer  is  represented  in  fig.  10. 1%.  iy> 
,  wljich  is  about  four  times  greater  than  one  ^icb 
>  Cavallo  has  adi^ted  to  a  three-foet  achromatic  telescope 
that  magnifies  about  84  times.  It  is  simiething  less 
than  the  34th  part  of  an  inch  broad  \  its  thickness  is 
equal  to  that  of  common  writing  paper }  and  the  length 
of  it  is  determined  by  tbe  breadth  of  the  field  of  view. 
The  divisions  are  sooths  of  an  inch,  and  the  lines  which 
form  them  reach  one  edge  of  tbe  scale  to  about  tbe 
middle  of  it,  excepting  every  fifUi  and  tenth  diviuon, 
which  are  longer.  Twodivisions  of  tbe  scale  in  tbe  te* 
lescope  already,  mentioned  are  very  nearly  equal  to  ons 
minute  }  and  as  a  quarter  of  one  of  those  divisions  may 
be  easily  distinguished  by  the  eye,  an  augle  of  one-etghtu 
part  of  a  minote,  or  of  7"^!      ^  meanued  vith  it. 
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In  IoUlh^  through  •  Mleaeope  Antahed  with  Mch  a 

^  micTometRr,  tbe  6e1d  of  view  appean  divided  bj  the 
ancroBieliBr  scale,  the  breaddi  of  which  occi^ies  about 
4th  of  the  apeitiue  \  and  as  Ae  acalc  is  aemitraagparent, 
that  part  of  the  object  which  is  behind  it  may  be  dis^ 
TOrned  aufficieatly  well  to  aBCertain  tbe  divisioo,  with 
iriuch  itj  borders  eoinoide.  Fig.  30>  shows  the  appear- 
OBCe  of  the  ficU  of  the  telescope  with  the  nucrometer, 
wfacB  directed  to  the  title  page  af  the  Philosophical 
TraaaactiofH,  ia  whidi  it  appears  that  the  thickaess  of 
the  letter  C  k  'eqaal  to  three-fourths  of  a  diviuon,  the 
Mannter  of  the  O.ia  eqaal  to  three  divinona,  aad  so  os. 

46.  After  having  adapted  this  aiicreineter  ta  the 
telapBopa,  «•  mast  thea  aacertain  tha  valae  of  the 
diviiMma.  It  is  hardly  aectMaty  lo  mnitioB  in  this 
]daoe,  that  though  those  diyinoni  ■waaore  the  chords 
of  the  aiwlea,  anl  not  the  an^^  or  archei  tbeittwlves, 
aad  the  nords  are  sot  as  the  arches,  yet  in  small  angles 
the  chords,  aichca,  slacs,  aad  tanffeata,  Mlow  the  same 
proportion  ao  very  nearly-,  that  the  d^erence  ma^  be 
saldy  neglected :  so  Chat  if  one  division  of  this  micro.; 
metor  is  tfval  to  one  minute,  we  may  conclude  that 
tw«  Avisiana  an  egaal  ta  two  minabes,  three  divisions 
to  three  aunutea,  and  so  oa.  In  oiider  ta  ascertain  the 
vahie  of  the  diviaions  of  this  micrometer,  the  following 
simple  and  yooorate  metbad  may  be  adopted, 

Maik  upon  a  wall  the  lei^h  of  mx  inobes,  by  mak- 
ing two  data  or  Iiom  six  mbes  aannder,  or  udng  a 
six-tBoh  nder  apM  a  stand^  then  place  the  teleaovpe 
hefim  it  m  that  the  nihr  or  «ix>4ncfa  length  may  he  at 
right  angles  mth  the  direction  of  the  telesoo^,  and 
just  57  feet  37  inches  distant  from  the  object-glass  of 
the  tdasoQpe^  this  daoe,  look  throngh  the  tekscape  at 
the  mler  or  other  extension  of  six  iocfaea,  and  observe 
haw  many  ^visions  of  the  micrometer  are  equal  to  it, 
md  that  same  namber  of  diviaieoB  is  equ«t  to  half  a  de- 
grae,  ario*,  as  it  may  be  ebewn  hyphme  trigonometry. 

49.  When  this  value  bas  been  once  asoertained,  any 
other  angle  measared  bywy  other  number  of  divisions  is 
dotwmined  by  simple  proywtiow.  Tbas,  if  the  diameter 
«f  tbe  son  aeen  thmngli  the  same  telescope,  be  equal  to 
1 2  divisions,  say  as  iIt  divisions  are  to  30  minutes, 

(12'  X 
— /  3^''3»  which  is  tbe 

required  diameter  of  the  son. 

'  Notwitlistancling  the  fRcilrty  nf  this  calcolation,  a 
scale  may  he  made  answering  to  the  diviaions  of  a  mi- 
crometer, whicb  will  ^ow  the  angle  corresponding  to 
any  number  of  divisions  "by  mere  inspection.  Thus,  for 
the  above-mentioned  small  telescope,  Ae  scale  is  repre- 
sented in  fig.  21.  AB  is  a  line  drawn  at  plensure  ;  it 
is  then  divided  into  2^  eqnall  parts,  and  those  divisions 
4vhicli  represent  the  dtrbions  of  the  micrometer  tliat  are 
equal  to  one  degree,  arc  marked  on  one  side  of  it.  The 
line  isthen  divided  again  into  60  equal  parts.  Which  are 
marked  on  the  other  side  of  it  j  and  these  divisiras  re- 
present the  minntes  which  comapond  to  the  divisions  of 
the  micrunietcr :  thus  the  fignre  ^ows,  that  six  divi- 
sions of  the  micrometer  are  equal  to  154  minutes,  ii^ 
divisions  are  neaHy  equal  to  29  minutes,  &c.  What  has 
been  said  of  minutes  may  be  said  of  seconds  also,  when 
tbe  scale  is  to  be  applied  to  a  large'telescope. 

50.  We  shall  therefore  add  some  practical  rules  to 
render  this  micrometer  useful  to  persons  unacqii,iiated 
\vith  trigDnometry  and  tbe  osc  of  locarithnui 
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Problem  I.  The  angle,  not  exceeding  one  degree,  Hienme 
which  is  snbtended  \n  mn  extension  of  one  foot  perpen- ,  ^* 
dicular  to  tbe  axis  of  the  telescope  being  given,  to  find 
its  distance  from  the  object-glass  of  the  telescope. 

Rule  I.  If  the  angle  be  expressed  in  minutes,  say,  as 
tbe  ^iven  an^le  is  to  60,  so  is  68^.55  to  a  fourth 
portional,  which  gives  tbe  answer  in  inches.— 2.  If  the 
angle  be  expressed  in  aecMids,  say,  as  the  given  an^e 
is  to  3600,  80  ia  687.55  *  fourth  proportional,  which 
expresses  the  answer  in  inches. 

Example.    At  what  distance  is  a  globe  of  one  foot 
diameter  when  it  aobtends  an  angle  of  two  seconds  ? 

:  3«oo"  ■■■■  687.5J  =  i522?^5^„3 

z 

inches,  or  103132^  feet,  which  is  the  answer  required. 

Problem  II.  The  angle,  not  exceeding  one  degree, 
which  is  snbtended  by  any  known  extension,  being  gi« 
ven,  to  find  its  distance  from  the  object-s^aM  of  the  Uue- 
scope. 

Rule.  Proceed  as  if  the  extension  were  of  one  foot  by 
Problem  I.  and  call  the  answer  B  then,  if  the  extensim 
in  quest!<m  he  exfnvased  in  inches,  aay,  as  1 2  inches  are 
to  that  extension,  so  is  B  to  a  fourth  proportional,  uriiich 
is  the  answer  in  inches }  but  if  the  extension  in  questimi 
he  expressed  in  feet,  then  yon  need  only  moltqdy  it  by 
B,  and  the  pit>dnct  is  the  ■mwer  in  indies. 

Examjde.  At  what  distance  is  a  man  ux  feet  high, 
when  he  appears  to  nihtend  an  angle  of  30". 

By  Problem  I.  if  the  man  were  one  foot  hi^,  the 
distance  would  be  82506  lachea  ;  but  as  he  is  six  feet 
high,  (herefere  multiply  82506  %  6,  and  the  product 
gives  the  required  distance,  which  is  495036  inches,  or 
41253  feet. 

For  greater  oonveniency,  e^Mcially  in  travelling,  or 
in  such  circumstimces  in  which  one  has  not  the  op- 
portunity of  making  even  the  easy  c^culationB  required 
in  those fpoblemsfthefollowingtwo tables  have bemoom- 
puted }  the  first  of  which  shows  tbe  distance  answering 
to  any  angle  from  one  minute  to  one  degree,  which  is 
subtended  b^  a  man,  the  height  of  which  has  been  call- 
ed an  extension  of  six  feet  \  hecnnse,  at  a  mean,  sndi  is 
the  height  of  a  man  wl»n  dressed  with  a  faat  and 
shoes  on. 

Thus,  if  it  ia  required  to  measure  the  extension  of  a 
street,  let  a  foot  ruler  be  placed  at  the  end  of  tbe  street  \ 
measure  the  angle  it  subtends,  which  snppose  to  be  36', 
and  in  tbe  table  you  will  have  the  required  distance  op- 
posite 36',  which  is  feet.  Thus-  also  a  man  who 
appears  to  be  49'  high,  is  at  tbe  di^aoce  of  421  feeL 

An^c9  nhlatded  by  an  extension  of  one  Foot  at  different 
Diatanres. 


AaglM. 


Min.  1 

2 

3 
4 

i 
6 

7 
8 

9 
10 


IN>Uince«iB 
Feet 


3437-7 
1718.9 

"45-9 
859-4 
687.5 

572-9 
491.1 
429.7 
382.0 

J* 


Angles 


Hdin.  II 
22 
'3 
H 
«5 
16 


30 


DUuncetin 
ITcet 


3'2-5 
286.5 
264.4 

24J-J 

229.2 
214.8 
202.2 
I9I.0 
180.9 
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M  I 

c 

[ 

Anglea. ' 

Feet. 

r«et 

Mia*  21 

l62.7 

nlill*  4* 

111  B 
03.0 

22 

156.2 

42 

fix  B 
111.0 

33 

149.4 

43 

79"9 

24 

143-i 

44 

78.1 

*l 

»37'5 

45 

76.4 

26 

132.2 

46 

74*7 

127.3 

Z?6 

28 

X22.7 

48 

71.6 

29 

1 1 0.5 

49 

70.1 

30 

114.0 

50 

Da.7 

3* 

1 1 0.9 

5* 

fin  t 
07.4 

3» 

107.4 

00. 1 

33 

104.2 

53 

04-0 

34 

101. 1 

54 

63.0 

H 

9tf.2 

55 

62.5 

36 

9J-5 

56 

01.4 

37 

92.9 

57 

60.3 

38 

9D.4 

58 

59-3 

39 

88.1 

58.2 

40 

8j-9 

J? 

58.3 

Angles  subtended  by  an  Extension  of  six  Feet  at  dif'. 
jerent  Distances. 


Angles. 

Diitanccs  in  1 

DisUncei  in 

Feet. 

Feet 

Min.  I 

20626.8  I 

.Mill.31. 

665.4 

2 

10313. 

3a 

644-5 

3 

6875.4 

33 

625. 

4 

5156-5 

34 

606.6 

5 

4"5-a 

35 

589-3 

6 

36 

572-9 

7 

2946.6 

557.5 

8 

2578.2 

11 

542.8 

9 

2291.8 

39 

528.9 

xo 

2062.6 

40 

515-6 

1 1 

41 

503- < 

12 

1718.8 

4a 

491.1 

'3 

'  1586-7 

43 

479-7 

M73-3  1 

44 

4688. 

«5 

1375- 

45 

4584. 

16 

1 298.1 

46 

448.4 

[I 

1213.3 

47 

438.9 

1145-9 

48 

429.7 

19 

ipa5.6 

1  ^ 

421. 

20 

103 1.4 

50 

4"  2-5 

'  21 

982.2 

J« 

404.4 

22 

5* 

396.7 

23 

J3 

389.2 

24 

8594 

54 

381.9 

25 

825. 

375- 

26 

793-3 

368.3 

763-9 

361.9 

736.6 

355-6 

29 

7"-3 

59 

349-6 

30 

687.5 

1  60 

343-7 

51.  The  foUowing  is  the  recount  of  u.  micrometcT  in- 
-Wtfd  by.Ux  B«ewsttr,of  tbc  circumstances  wbUh  led 
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to  the  iDventioii,  and  of  Hs  advantages.  We  shall  giTt 
it  in  his  own  words  *. 

In  the  winter  of  1805  (be  observas),  iriiea  I  was 
enplojed  in  deUncating  tlia  snr&oe  of  the  moon,  l| 
wished  to  measnie  the  luaawter  of  the  hmar  spots  by] 
applying  Mr  Givb11o*s  npcrometer  to  a  thixtj^nchi 
achramatic  teleooope  made  br  Bern.    Bat  as  the  ejft>< 
piece  was  mored  hj  a  racfc  and  pinion,  and  oonse-^ 
quentlj  coold  not  torn  loond  its  axis,  the  nucrometer; 
must  have  remained  stationary,  and  coold  wJy  moasarej 
angles  in  one  direction.    This  difi&cnlty,  indeed,  mi^t 
have  been  snrmounted  hj  a  mechanical  contriTance  for 
tomin^  tbe  diaphhigm  about  its  centre,  or  more  sim^y 
hj  ginng  a  motion  of  rotation  to  the  tube  which  con- 
tains the  third  and  foorth  eye-glasses.    Soch  a  change 
in  the  eye-piece,  however,  was  both  inconvenient  and 
difficult  to  be  made.    Mr  Cavmllo^s  mioronietcr,  there- 
fore, baa  this  great  disadvantage,  that  it  cannot  be  used 
in  reflecting  telescopes,  or  in  any  achromatic  telescope 
where  the  adjustment  of  tbe  eye-piece  is  effected 
rack  work,  nnless  the  structure  of  .these  instrument  h 
altered  for  the  purpose.    Another  disadvantage  of  this 
micrometer  arises  from  the  slip  of  motiier^f-pear)  pao- 
siag  through  the  centre  of.  the  field.   Tbe  ^ctnre  in 
the  focus  of  the  eye-slass  is  broken  into  two  parts,  and 
the  view  is  renderca  still  more  unpleasant  by  the  ii^ 
Banality  of  the  segments  into  which  ^e  field  is  divided. 
In  addition  to  these  disadvantages,  the  different  div^ 
sions  of  the  micrometer  are  at  unoqoal  distances  from 
the  eye-glass  which  views  them,  and  therefore  can  nei- 
ther appear  equally  distinct  nor  subtend  equal  ang^  at 
the  eye. 

"  Finding  that  Mr  CavalIo*s  instrument  laboured  an» 
der  these  imperfections,  I  thought  of  a  circnlar  mother, 
of-pearl  micrometer  which  is  free  bom  them  all,  and 
has  likewise  the  advanta^  of  a  kind  of  diagonal  scale, 
increasing  in  accnracy  with  the  angle  to  be  measured. 
This  midometer,  which  I  got  executed  by  Hillear  and 
Adie,  optical  iastmment-makers  in  Edinbor^  and 
which  I  have  often  used,  both  in  detcrmming  small 
angles  in  the  heavens  and  such  as  are  subtended  bv  ter* 
reatrial  objects,  is  represented  in  fig.  27.  which  exhibits 
its  appearancea  in  tbe  focus  of  tne  fourth  eye-g^ass. 
Hie  black  ring,  which  forms  part  of  the  figure,  is  the 
diaphragm,  and  the  remaining  part  is  a  ring  of  mother- 
of-pearl,  having  its  ioterior  circumference  divided  into 
360  equal  parts.  The  mother'of-pearl  ring,  iriiich  apr 
pears  connected  with  the  diaphragQi,  is  completely  se- 
parate  from  it,  and  is  fixed  at  the  end  of  a  brass  tube 
which  is  made  to  move,  between  the  third  eye-glass  and 
the  diaphragm,  so  that  the  divided  circumfercnoe  may 
be  placed  exactly  io  the  focus  of  the  glass  next  the  eye. 
When  tbe  micrometer  is  thus  fitted  into  the  telescope, 
tbe  angle  subtended  by  the  whole  field  of  view,  or  by 
the  diameter  of  the  innermost  circle  of  the  micrometeT, 
must  be  determioed.  either  by  measuring  a  base  or  by 
the  passage  of  an  equatoreal  star,  and  the  angles  sul^ 
tended, by. any  number  of  diviiqons  or.  degrees  will  be 
found  by.a  table  cmstmcted.in.the  following  manner. 

52.  *^  Let  Am/>nB,  fig.  28.  be  the  interior  circumfier; 
ence  of  the  micrometer  scide,  and  let  jos  m  be  tbe  object  to 
be  measured.  Bisect  the  arch  mn'mpt  and  draw  C  in, 
Cp,Cn.  The  line  C  p  will  be  at  right.anglee  to  m  n, 
and  therefore  m  n  will  be  twice  the  sine  of  half  the 
arch  m  n.    Consequently,  AB  :  mnssrad*  sine,  of 
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f>;  therefore  fflnxR  =  u"*  impnycAB,  and 

ter.                tin. itnoHX  AB    sin. \mpn     .  _  . 
I     ,     impn=  ^j-  =  ^-^xABj  a  for- 
mula by  nrhtdi  the  angle  sabtenilcd  by  the  tlkord  of  any 
namber  of  degrees  may  be  easily  fotud.  The  Brst  part 

of  the  ibmrala,  viz.  omutant,  while  AB 

varies  with  the  size  of  the  micrometer  and  with  the 
magnifying  power  which  is  applied.  We  have  there- 
fore computed  the  following  table,  containing  the  valoe 
of  the  constant  part  of  the  formula  for  every  degree  or 
diTisioa  of  the  scale. 


Deg. 

Part  ef 
Fonnula 

Ueg. 

Coortaat 

(ran. 

Deg. 

CoDftant 
rart 

Deg. 

Conataal 
niu 

I 

.0087 

46 
*t 

y 

■0272 

2 

4,7 

•3987 

02 
1  y 

•/  'yj 

'37 

.oao4 

3 

D 

•0262 

48 

•4067 

9^ 

•72?4 

DO 

.9336 

A 
*t 

.0349 

.4147 

-7^14 

.a?D7 

c 

i 

.4226 

Of 

i  J  t  J 

1 40 

yoy  / 

J 

141 

.0426 

I 

■OOIO 

(2 

•4484 

•7400 

142 

•04  c  c 

.0698 

•4462 

9^ 

•7  W7 

143 

.048  a 

Q 

•078  c 

.4  C40 

QQ 

yy 

■7004 

144 

10 

.0872 

cc 

.4617 

100 

.7660 

14  C 

.Qca7 

II 

.00  Co 

J** 

.460  c 

lOI 

.7716 

146 

12 

'  ""fj 

?7 

^771 

102 

.7771 

'47 

.1132 

J& 

.4848 

.7626 

148 

•061  a 

.1210 

59 

.4924 

104 

.7880 

140 

*ry 

•00  ao 
y"3" 

I  c 

.X30C 

60 

.cooo 

•70^4 

ICO 

J 

.00  CO 

x6 

61 

•507  c 

106 

I  CI 

>7 

.1478 

62 

•5150 

107 

•070  a 

y  /  J 

ll 

•X  c6d 

108 

.8000 

I  ca 

.07  24 
*y/ **r 

10 

•1650 

64 

.C200 

lOQ 

I  C4 

.0744 

20 

.17I6 

65 

110 

.8192 

ICC 

•070 a 

y  /  J 

21 

.1822 

•5446 

III 

.8241 

I  C7 

•0781 

22 

.1008 

ti? 
ti^ 

JJ  y 

112 

.8200 

„  y 

.07  00 

y/yj 

2Z 

yy^ 

J  jy 

'j8 

.081 6 

y"  " 

T 

.3070 

69 

.C664' 

114 

.8387 

150 

•08  aa 

•2164 

70 

■J735 

•84^4 

too 

.9848 

d 

.2250 

71 

IlJ 

.8480 

161 

.9863 

ll 

•2334 

72 

•5<>7** 

.9j20 

102 

.9877 

.2419 

73 

.5948 

\\l 

.857a 

163 

.9890 

29 

74 

.6018 

119 

.8616 

164 

•99°3 

30 

.6088 

120 

.8660 

165 

.9914 

3" 

.2672 

\^ 

.6157 

121 

.8704 

166 

•99=5 

3* 

.2756 
.2S40 

.6225 

122 

.8746 

167 

•9936 

33 

W 

.6293 

123 

.8788 

168 

-9945 

34 

.1923 

US36i 

124 

.8829* 

169 

.9954 

■3007 

81 

.6428 

.8870 

170 

.9962 

U 

.3090 

.6494 

126 

.8910 

171 

.9969 

•3*73 

82 

^561 

172 

ll 

.3456 

.6626 

128 

'73 

39 

•3338 

.6691 

139 

.9026 

'74 

•9986 

40 

.34io 

ll 

iit 

130 

.9063 

■9990 

41 

.350a 

'3' 

.9100 

170 

•9994 

42 

.3584 

% 

.6884 

13a 

■9^35 

177 

.9996 

43 

.366s 

.6947 

'33 

.9171 

'78 

•9998 

44 

.3746 

89 

.7009 

'34 

.9205 

179 

1.0000 

45 

•38*7 

90 

.7071 

«35 

•9»39 

180 

1.0000 

53.  "  In  order  to  find  the  angle  snbteniled  l.y  any  num-  Mk'rome  ■ 
ber  of  degrees,  we  have  only  to  multiply  the  constant  trr. 
part  of  the  formula  corresponding  to  that  number  in  the  '  '  "  "  ' 
table  bv  AB,  or  the  angle  subtended  by  the  whole 
field,  rhus  if  AB  is  30  minutes,  as  it  happens  to  be 
in  the  micrometer  which  I  have  conntructed,  the  angle 
sabtended  by  i  degree  of  the  scale  will  be  30'  X  .009=1 
i6f  seconds,  and  the  angle  subtended  by  40  degrees 
will  be  3o'X'34a=io'  15.6"!  and  by  making  the  cal- 
calatiott  it  vrill  be  found  that  as  the  angle  to  be  mca- 
snted  Ittcmies,  the  accuracy  of  the  scale  also  increases  \ 
tat  friien  U«  arch  is  only  1  or  2  degrees,  a  variation  of 
I  degree  produces  a  variatKm  of  about  16  seconds  in 
the  angle}  whereas  when  the  arch  is  between  170  and 
180,  the  variation  of  a  degree  does  not  produce  a 
change  much  more  than  one  second  in  the  angle.  This 
is  a  most  important  advantage  in  the  circolar  scale,  lu 
in  Cavallo*s  micrometer  a  limit  is  necessarily  put  to  the 
size  of  the  divisions. 

"  It  is  obvioiis,  from  an  inspection  of  fi^.  27.  that  there 
is  no  occasion  for  turning  the  circular  micrometer  round 
its  axis,  because  the  divided  circumference  lies  in  every 
possible  direction.  In  fig.  2.  for  example,  if  the  object 
has  the  directiw  a  A  it  will  be  measured  by  the  arch 
a  0  and  if  it  lies  in  the  line  c  d  it  will  be  measured 
by  the  vch  r ril. 

*'  In  the  cimdar  nucromoter  «Uch  I  have  been  in 
the  habit  of  nsiag,  AB,  or  tlie  diameter  of  the  field  of 
view,  is  exactly  half  an  inch,  the  diameter  of  die  brass 
tube  in  wbich  it  is  fixed  is  one  inch,  tlie  len^  of  the 
tube  half  an  inch,  «nd  the  degrees  of  divided  cirp 
cumference  ttv  of  inch. 

54.  II.        micrcHneter  has  not  only  been  applied  to  AppGeaiioi 
telescopes,  and  employed  &r  astronomical  purposes }  but^  the  lai. 
there  have  also  been  various  contrivances  for  adapting^'"*''!'** 
it  to  MICROSCOPICAL  observatimis.  MrLeeuwenhoeck*s|^g^J^ 
method  of  estimatinK  the  size  of  small  objects  vras  hj""^ 
comparing  them  with  grains  of  sand,  of  which  too  in 
a  line  took  op  an  inch.   Hese  gruns  he  laid  upon  the 
same  ^ate  with  his  objects,  and  viewed  them  at  the 
same  tmie.   Dr  JorinSmetfaod  was  sinibr  to  tins}  fiir 
he  found  the  diameter  of  a  pa^oe  of  fine  silver  wire,  fajr 
wrapping  it  as  ckse  as  lie  ccmld  dbont  a  pin,  and  ob-  . 
serving  how  nmny  rings  made  an  inch;  aadheosed 
this  wire  in  the  same  manner  as  Ijeeownhoeok  employ- 
ed his  sand.    Dr  Hooke  lodged  upon  the  magnified  ol>- 
ject  with  me  eye,  vriiile  at  the  same  time  be  viewed 
other  objects  placed  at  the  same  distance  with  the  other 
eye.    In  diis  manner  ho  was  able,  by  the  help  of  a 
ruler,  divided  into  inches  and  small  parts,  and  laid  on 
the  pedestal  of  the  microsoope,  to  cast  as  it  were  the 
magnified  appearance  of  the  object  upon  the  ruler,  and 
thus  exactly  to  measure  the  dimneter  which  it  appeared 
to  have  through  the  glass  j  which  being  compaxvd  with 
the  diameter  as  it  i^peared  to  the  naked  eye,  showed 
the  deme  in  which  n  was  magnified. 

5^.  Mr  Martin*  nwwnmcnSBd  snchn  nacrometer  ftr*  Mw<fi»^ 
a  microscope  aa  hnd  bean  amtied  to  tdesoopes :  fiv  bePK^ 
advises  to  draw  n  nnmber  w  pnmilel  lines  tm  a  ^ece^  V7* 
of  g^ass,  with  tte  fine  foiiit     a  dtamood,  at.tbe  di- 
stance of  one-fortieth  ch  an  inch  from  one  another,  and 
to  place  it  in  the  fiicua  of  the  eye-glass.   By  this  me> 
thod,  Dr  Smith  contrived  to  tabs  us  exact  draught  of 
objects  viewed  by  a  dovUe  miciosoi^  $  for  be  adrises 
5la 
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to  get  a  IdttlcCf  made  uith  small  silver  wires  or  squares 
drawn  ujion  a  plain  glass  by  tbe  strukcs  of  a  diamond, 
and  to  put  it  into  tbe  place  of  tbe  imHire,  formed  by 
the  object-glass :  then  by  transferring  tbe  parts  of  tlte 
object,  seen  io  tbe  squares  of  tbe  glass  or  lattice  upon 
ijimilar  corresponding  squares  drawn  on  paper,  tbe  pic- 
tore  may  be  exactly,  taken.  Mr  Martin  also  iotroduced 
into  compound  microscopes  anotber  micrometer,  consist- 
ing of  a  screw. 

56.  The  mode  of  actual  admeasurement  (Mr  Adaroa 
'observes  is  without  doubt  tbe  most  simple  that  can  be 
used  -y  as  by  it  we  comprehend,  in  a  manner,  at  one 
glance,  the  difierent  effects  of  combined  glasses  ;  and  as 
it  saves  tbe  trouble,  and  avoids  the  o^urity  of  the 
utrual  modes  of  calculatibn  :  but  many  persons  find  it 
exceedingly  difficult  to  adopt  this  method,  because  they 
have  not  been  accustomed  to  observe  with  both  eyes  at 
once.  To  obviate  this  inconvenience,  the  late  Mr 
Adams  contrived  an  instrument  called  the  NeedU~Mi- 
crometerf  which  was  first  described  in  his  Micn^raphia 
Illustrata  ;  and  of  which,  as  now  constructed,  we  have 
the  following  description  by  his  son  Mr  George  Adams 
in  the  ingenious  flssays  above  quoted. 

This  micrcHneter  consists  of  a  screw,  which  has  50 
threads  to  an  inch ;  this  screw  carries  an  index,  which 
points  to  the  divisions  on  a  circular  plate,  which  is 
fixed  at  right  angles  to  the  axis  of  the  screw.  The 
revolutions  of  the  screw  are  counted  on  a  scale,  which 
is  an  inch  divided  into  50  parts  i  tbe  index  to  these  di- 
visions is  a  flower-de-IiKC  marked  upon  the  slider, 
which  carries  the  needle  point  across  the  field  of  tbe  mi- 
croscope. Every  revolution  of  tbe  micrometer  screw 
measures  j^th  part  of  an  inch,  which  is  again  subdi- 
vided by  means  6^  the  divisions  on  the  circular  plate, 
as  this  is  divided  into  20  equal  parts,  over  which  the 
index  passes  at  every  revolution  of  the  screw  j  by  which 
means  we  obtain  with  ease  the  measure  of  loooth  part 
of  an  inch :  for  50,  tlu  number  of  threads  on  the 
■crew  in  one  inch,  being  multiplied  by  20,  the  divi- 
sions on  the  circular  plate  are  equal  to  1000  ;  so  that 
each  division  on  the  circular  plate  shows  that  the 
needle  has  either  advanced  or  receded  lOooth  part  of 
an  inch. 

57.  To  place  this  micrometer  on  tbe  body  of  the  mi- 
lEroecepe,  open  the  circular  part  FKH,  fig.  25.  hy  taking 
out  the  screw  G,  throw  back  the  semicircle  Fk,  which 
moves  upon  a  joint  at  K  ^  then  turn  tbe  sliding  tube  of 
tbe  body  of  the  microscope,  so  that  tbe  small  holes 
which  are  in  both  tubes  may  exactly  coincide,  and  let 
the  needle  g  of  the  micrometer  have  a  free  passage 
through  them ;  after  this,  screw  it  fast  upon  the  body 
by  tbe  screw  G.  The  needle  will  now  traverse  the 
field  of  the  microscope,  and  measure  the  length  and 
breadth  of  the  image  of  any  object  that  is  applied  to  it. 
But  farther  assistance  most  be  had,  in  order  to  measure 
tbe  object  itself,  which  is  a  subject  of  real  importance  *, 
i'or  though  we  have  ascertaiacd  the  power  of  tbe  mi- 
croscope, and  know  that  it  is  so  many  thovsand  times, 
yet  this  wilt  be  of  little  assistance  towards  ascertaining 
an  accurate  idea  of  its  real  size}  for  our  ideas  of  bulk 
being  formed  by  the  comparison  of  one  object  with 
another,  we  can  only  judge  of  that  of  any  particular 
body,  by  comparing  it  with  anotber  whose  size  is 
known:  the  same  thing  is  necessary,  in  order  to  form 
an  estimate  by  tbe  microscope^  therefore,  to  ascertain 


the  real  meMnra  of  the  ehject,  we  must  make  the  point 

of  the  needle  pass  over  the  image  of  a  known  part  of 
an  inch  placed  on  tbe  stage,  and  write  down  the  revo- 
lutions made  by  the  screw,  while  the  needle  passed 
ever  the  image  of  this  known  measure  j  by  which 
means  we  ascertain  the  number  of  revolutions  on  the 
screw,  which  are  adequate  to  a  real  and  known  mea- 
sure on  the  stage.  As  it  requires  an  attentive  eye  to 
watch  the  motion  of  tbe  needle  point  as  it  passes  over 
the  image  of  a  known  part  of  an  inch  on  the  stage,  we 
odght  not  to  trust  to  one  single  measurement  of  the 
image,  but  ought  to  repeat  it  at  least  six  times  ;  then 
add  the  six  measures  thus  obtained  together,  and  di- 
vide their  sum  Inr-  six,  or  the  number  of  trials  ^  the 
quotient  will  be  the  mean  of  all  the  trials.  This  result 
is  to  be  placed  in  a  column  of  a  table  next  to  that 
which  contains  tbe  number  of  tbe  magnifiers. 

58.  By  the  assistance  of  tbe  sectoral  scale,  we  obtaLd 
with  ease  a  small  part  of  an  inch.  This  scale  is  shown  ^ 
at  fig.  22,  23,  24,  in  which  the  two  lines  c  a,  c  h,  with . 
the  side  a  form  an  isosceles  triangle }  each  of  the ' 
sides  is  two  inches  long,  and  the  base  still  oaly  of 
one-tenth  of  an  inch.  The  longer  sides  may  be  of  any 
given  length,  and  the  base  still  only  one-tenth  of  an 
inch.  The  longer  tines  may  be  considered  as  the  line 
of  lines  upon  a  sector  opened  to  one-tenth  of  an  inch. 
Hence  whatever  number  of  equal  parts  ca,  c  6  are  di- 
vided into,  their  transverse  measnre  will  be  such  apart 
of  one-tenth  as  is  expressed  by  their  division.  Thus 
if  it  be  divided  into  ten  equal  parts,  this  will  divide 
the  inch  into  100  equal  parts  j  the  first  division  next 
c  will  be  equal  to  looth  part  of  an  inch,  because  it  is 
the  tenth  part  of  one-tenth  of  an  inch.  If  these  lines 
are  divided  iato  twenty  eqnal  parts,  the  inch  wilt  be 
by  that  means  divided  into  200  equal  parts.  liastly, 
it  a  5,  c  (7,  are  made  three  inches  long,  and  divided  into 
100  equal  parts,  we  obtun  with  ease  -tlie  lOOOth  part. 
Tbe  scale  is  represented  as  solid  at  fig.  23.  but  as  per- 
forated at  fig.  22.  and  24.  so  that  the  ligLt  passes 
throngh  the  aperture,  when  the  sectoral  part  is  placed 
on  the  sta^. 

JO.  To  use  this  scale,  first  fix  the  micrometer,  fig.  2$. 
to  the  body  of  tbe  microscope  ;  then  fit  the  sectoral 
scale,  fig.  24.  in  the  stage,  and  adjust  the  microscope 
to  its  proper  focus  or  distance  from  the  scale,  which  is 
to  be  moved  tOl  the  base  appears  in  the  middle  of  the 
field  of  view  ;  then  bring  the  needle  point  fig.  25. 
(by  turning  the  screw  L)  to  touch  one  of  the  lines  c  a, 
exactly  at  the  point  answering  to  20  on  the  sectoral 
scale.  Tbe  index  a  of  the  micrometer  is  to  be  set  to 
the  first  division,  and  that  on  the  dial  plate  to  20,  which 
is  both  the  beginning  and  ead  of  its  divisions  }  we  are 
then  prepared  to  find  the  magniiying  power  of  every 
magnifier  in  the  cotnpound  microscope  which  we  are 
using. 

60.  Exampie.  Ever^  thing  being  prepared  agreeable 
to  the  foregoing  directions,  suppose  you  are  desirous  of 
ascertaining  the  magnifj-ing  power  of  the  leos  marked 
N°  4.  turn  the  micrometer  screw  until  the  point  of 
the  needle  has  passed  over  the  magnified  image  of  the 
tenth  part  of  one  inch  j  then  the  division,  where  the 
two  indices  remain,  will  show  how  many  revoltttioDs, 
and  parts  of  a  revolution,  the  screnv  hai  made,  while 
the  needle  point  traversed  the  magnified  image  of  tbt 
one-tenth  of  an  inch  -j  suppose  the  result  to  be  26  re- 
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MfnoQK-  volutions  of  the  acreir,  and  14  parrt  of  another  revohi- 
ter.  tion,  this  is  eqotl  to  26  rankipliedby  20,  added  to  14  ; 
■!(-'■' that  is,  534,000  parts  of  an  inch.  The  26  di»iwoii» 
found  on  the  straight  scale  of  the  micrometrr,  while 
the  point  of  the  needle  passed  over  the  magnified 
image  of  ooe-tenth  part  wf  an  inch,  were  ntaltlplied 
Tig.  «j.  by  20,  because  the  circolar  plate  CD,  fig.  25.  is  pi- 
Vided  into  20  eq«)  partH ;  this  produced  520 ;  then 
adding  the  14  parts  of  the  next  revokition,  we  obtain 
tbe  534,000  partB  of  an  inch,  or  fiTc-teaths  and  3400 
parts  of  another  tenth,  which  is  tbe  measore  of  the 
magnified  image  of  one-tentb  of  an  indi,  at  tbe  mper^ 
tttre  of  the  eye-glasses  or  at  their  feci.  Now  if  we 
suppose  the  focus  of  the  two  eye-gUsaeo  to  be  one 
inch,  the  doable  thereof  is  two  inches  j  or  if  we  reck- 
on in  the  1 000th  part  of  an  inch,  we  have  2000  parts 
for  the  distance  of  the  eye  from  the  needle  point  of 
the  micrometer.  Again,  if  we  take  the  distance  of 
the  image  from  the  object  at  the  stage  at  6  inches,  or 
6000,  and  add  thereto  2Cca,  doable  the  distance  of 
the  focus  of  the  eye-glass,  we  shall  hare  8000  piirts  of 
an  inch  for  the  distance  of  the  eyefrom  the  object;  and 
as  the  glasses  doobletbe  image,  we  mnst  deublethoiium- 
ber  534  found  upon  the  micrometer,  i>ri)ich  then  makes 
1068}  then,  by  the  following  analogy,  we  shall  ob- 
6iia  tbe  nninher  of  times  tbe  microscope  magnifies  the 
diameter  of  tbe  object^  say,  as  240,  the  diiitance  of 
the  eye  from  the  image  of  the  object,  is  to  800,  the 
distance  of  the  eye  from  the  object  so  is  106S,  double 
die  measure  found  on  tbe  micrometer,  to  356^,  or  the 
number  of  times  the  microscope  magnifies  the  diane- 
ter  of  the  object.  By  working  ini  tbis'  mamier,  the 
magnifying  power  of  each  lens  used  with  'the  compoand 
microscope  may  be  easily  found,  though  tbe  result  will 
be  different  in  djfiereut  compound  microscopes,  varying 
Recording  to  the'combio^ion  of  the  lenaes,  their  dis- 
tance from  the  object  and  one  another.  See. 

61.  Having  diseomed  dte  magatfying  power  of  tbe 
miCTosBope,  with      dififwont  ol^ect-teiiMi  thai  are  used 
therewith,  oat  next  sabjeot  is  to  find  oak  tbe  reftl  abe 
of  the  efcjeets  tbemieWes^  and  their  diSuwt  parte: 
tins  is  eattly  efiectod,  by  fin4iBg^kow  many  revohrtiau 
of  the  mienmieter  screw  answer  to  *  kaewn  measuie 
<m  tbe  sectOTal  ocalo  or  other  object  plaoed  on  tbe 
-   st^^  >  from  the  nwnber  tbu»  found,  a  table  sboidd  be 
Gonstrocted,  eapresusg  the  valne  of  tbe  diflfereat  revo- 
'    lutioDS  of  tbe  micrometer  with  that  object  lent,  by 
which  tbe  primary  number  was  obtained.  Similar 
tables  must  be  constructed  for  each  object  lens.    By  a 
set  of  tables  of  this  kind,  the  observer  may  readily  find 
tbe  measure  of  any  object  he  ia  examiniDg-}  for  be  has 
only  to  make  tbe  needle  point  traverse  ever  this  object, 
'   and  observe  the  number  of  revolutions  the  screw  has 
made  in  its  passage,  and  then  look  into  his  table  for  the 
real  measure  which  corresponds  to  thus  number  of  revo* 
lutions,  which  is  the  measure  required. 
Deletion        ^  Coventry  of  Soutbwark  has  favonred  in  with 
•raCrCo-  the  descripdonofmmicrometerofbis  own  invention;  tbe 
▼eatry*»iBi-gcale  of  which,  ftr  minoteness,  surpasses  every  instru- 
^I^^H^  ment  of  the  kind  of  which  we  have  any  knowledge,  and 
teoft*.         which,  indeed,  we  could  scarcely  have  formed  a  con- 
ception, had  he  not  indulged  na  with  several  of  these 
instnunents,  gradnated  as  midemeath. 


The  microini-tcr  is  composed  of  ^lass,  ivory,  silver,  Mirromr- 
6cc.  on  which  arc  drawn  parallel  hoes  from  tbe  loth  ter. 
to  the  J  0,000th  part  of  an  inch.    But  an  instmment       v  — 
tbuA  divided,  be  observes,  is  more  for  curiosity  than 
use  :■  but  one  ofthooe  which  Mr  Coventry  has  scut  us 
is  divided  into  squares,  so  small  that  sixteen  millions  of 
them  are  contaued  on  tbe  surface  of  one  square  inch, 
each  square  appearing  under  tbe  micreecope  true  and 
distinct  *,  and  though  so  small,  it  is  a  fact,  that  animal- 
cula  are  found  which  may  be  contained  in  one  of  these- 
squares. 

The  use  of  micremet^rs,  when  applied  to  micro- 
scopes, is  to  measure  the  natural  size  of  the  object, 
and  how  ench  that  object  is  minified.  To  ascertain 
tbe  real  of  an  object  in  the  single  microsct^,  no- 
thing more  is  required  than  to  lay  it  on  the  microme- 
ter, and  adjust  it  to  the  focos  of  tbe  magnifier,  no- 
ticing hew  many  divisions  of  tbe  mtcremeter  it  covers. 
Suppose  the  parallel  lines  of  tltc  micrometer  to  be  tlM 
toooth  of  an  inch,  and  the  object  covers  two  divisions ; 
its  real  size  is  500ths  of  an  inch  j  if  five,  aooths,  and- 


so  on. 


But  to  find  how  nmeh  tbe  object  is  magnified, 
is  net  m^hemattcally  determined  so  easily  by  the  single 
as  b^  the  compound  microscope:  but  the  follow- 
ing simjde  method  (says  Mr  Coventry)  I  have  ge- 
nerally adopted,  and  think  it  tolonbly  accurate. 
Adjust  a  roicremcter  under  the  microscope  0,  say  the 
1 00th  of  an  inch  of  divisions,  with  a  small  object  on 
it;  if  square,  tbebetter  :  notice  how  many  divisions  one  . 
side  of  the  object  covers,  suppose  10  :  then  cut  a  piece  ' 
of  white  paper  something  larger  than  the  magnified  ap- 
pearance of  the  object :  then  fix  one  eye  on  the  object 
through  the  microscope,  and  the  other  at  the  same  time 
00  the  paper,  lowering  it  down  till  the  abject  and  the 
paper  appear  level  ind  distinct :  then  cut  the  pap^rtill, 
it  appear  exactly  the  size  of  the  magnified  object  i  ^ 
paper  beuig  then  measiuedy  suppoM  aik  inch  aqwue : 
Now,  as  the  object  voder  the  magnifier,  wbichappew^ 
ed  to  be  eae  inch  square,  was  in  reality  only  tea  hna- 
dredtha,  or  the  ten^  of  an  inch,  the  experinwat  pmm 
that  it  is  magnified  ten  times  in  length,  on  bundled 
timse  in  superficeo,  and  one  thousaad  timw  in  cnbe^ 
whidi  ia  tbe  magaifying  power  of  the  glassy  and,  in 
the  same  manner,  a  table  may  be  made  of  the  power^ 
all  the  other  glftBSes. 

In  using  tM  compound  mieroscopA;  tbe  real  size  of 
the  ok^ot  is  found  by  the  same  method  as  in  tbe  sinf^e : 
but  to  demonstrate  the  magnifying  power  of  each  glass 
to  greater  certainty,  adopt  the  following  raethi^— 
hay  a  two-feet  rule  on  the  stage,  aod  a  onmoneter 
level  with  its  surface  (ao  inch  st^pose,  divided  into 
100  parts)  :  with  one  eye  see  how  many  of  those  parts 
are  contained  in  the  field  of  tbe  microscope,  suppose 
50)  i  and  with  the  other,  at  the  same  time,  look  fmr 
the  circle  of  light  in  the  field  of  the  minoscope,  which 
with  a  little  practice  will  soon  appear  distinct  j  maifc 
how  much  of  the  role  is  intersected  by  the  circle  of 
light,  which  will  be  half  the  diameter  of  the  field. 
Suppose  oight  inches  ^  consequently  the  whole  diame- 
ter will  be  sixteen.  Now,  as  the  real  size  of  tbe  field, 
by  the  micrometers,  appeared  to  be  only  50  hundredths, 
or  half  an  inch,  and  as  half  an  inch  is  onlj  one  32d 
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Uierome.  part  of  i6  inches,  it  shows  the  magmfying  power  of  the 
ter-     glass  to  be  32  times  in  length,  X024  superfices,  ud 
32,768  cube  (E). 

03.  Another  way  of  finding  the  nmgiufjring  power 
of  CQDipouiMt  mtcroseopes,  is  fay  using  two  micn»ietera 
of  the  same  divisions  ;  one  adjosted  ander  the  magni- 
fier, the  other  fixed  in  the  body  of  the  microscope  in 
the  focas  of  the  eye-glass.  Notice  bow  many  divi- 
sions of  the  micrometer  in  the  body  are  seen  in  one 
divisioD  of  the  micrometer  under  the  magnifier,  which 
wain  most  be  multiplied  by  the  power  01 the  eye-glass. 
£xample :  Ten  divisions  of  the  micrometer  in  the  bo- 
-  dy  are  contained  in  one  division  under  the  magnifier ) 
so  far  the  power  is  increased  ten  times :  now,  if  the 
eye-glass  be  one  inc^  focus,  such  glass  will  of  it< 
self  magnify  about  seven  times  in  length,  wbidi,  with 
the  ten  tines  magnified  before,  will  be  seven  times  ten, 
or  70  times  in  Length,  4900  supetfiees,  and  343,000 
cube. 


"  If  (says  Mr  Coventry)  these  micrometns  are  em- 
ployed in  the  solar  microscope,  -they  divide  the  object 
uto  sq^uares  on  the  screen  in  such  a  manner  as  to  render 
it  extremely  easy  to  make  a  drawing  of  it.  And  (says 
be)  I  MffrABoi  ibgj  may  be  employed  to  great  advaii- 
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tage  with  sbch  a  microscope  as  Mr  Adam*s  lucemal ;  m 
because  this  iostiumeot  may  be  used  either  by  day  or 
night,  or  in  any  place,  and  gives  the  actual  magnifying  ^ 
power  witbcnit  c^culatkm.** 

The  case  with  which  we  have  been  fiivodred  by  Mr 
Coventry  contains  ux  micrometers,  two  <m  ivory  and 
four  on  gla.48.  One  of  those  on  ivory  is  an  inch  divided 
into  one  hundred  parts,  every  fifth  line  longer  than  the 
intermediate  ones,  and  every  tenth  longer  still,  for  the- 
greater  ease  ia  counting  the  divisiims  under  (he  micro- 
scope, and  is  generally  used  in  measuring  the  mi^ifyioE 
|iower  of  microscopes.  The  other  ivory  one  is  dividea 
into  squares  of  the  50th  and  looth  of  an  inch,,  and  ia 
commonly  employed  in  mcaaaring  opaque  obje<^,' 

Hiose  made  of  glass  are  for  transparent  objects, 
which,  when  laid  on  them,  show  their  natural  size.- ' 
Tliat  marited  on  the  brass  100,  are  squares  divided  to 
the  looth  of  an  inch  :  that  marked  cooo  are  parallel 
lines  fomiing  nine  divisions,  each  division  the  z  000th 
of  an  inch ;  the  middle  division  is  again  divided  into 
5,  making  divisions  to  the  5000th  «  an  inch.  Hint 
marked  10,000  is  divided  in  the  same  manner,  with 
the  middle  division  divided  into  xo,  making  the 
I0,00otfa  of  an  mch.   Fi ample : 


The  glass  micrometer  without  any  nwA  is  also  di- 
.Tided,  the  oQtside  line*  into  lootb,  the  next  into 
TOOOth,  and  the  inside  lines  into  the  4000th  of  an 
mch :  these  an  again  crossed  with  an  equal  number  of 
lines  in  .dM  same  manner,  making  squares  'of  the 
loodi,  lOOOth,  and  4000th  of  an  inra,  thos  demonstra^ 
ting  each  other's  size.  The  middle  square  of  the  loooth 
Msu  inch  (see  fig.  a6.)  is  divided  into  sixteen  squares } 
now  as  1000  squares  in  the  length  of  an  inch,  mnl- 
t^ied  by  xooo,  gives  one  million  in  an  inch  surfiwe  } 
1^  the  snma  rak,  one  of  thoae  sqnans  divided  into  x6 


must  be  the  sixteen  millionth  parth  of  an  inch  snr&ce* 
See  fig.  26.  which  is  a  diminished  view  of  the  awarent 
snt&ce  exhibited  under  the  magnifier  N**  i.  of  Vl^* 
son^s  microscope.  In  newing  the  smallest  lines,  Air 
Coventry  uses  N°  2.  or  3.)  and  they  an  al\  better  seen, 
be  says,  by  candle  than  by  day-li|^ 

MICROFUS,  Bastard  Cudweed  >  a  genns  of 
plants  belonging  to  the  syngenesia  class,  and  in  tho  na- 
tural method  ranking  under  the  45Kh  order,  C^n^poiiike. 
See  BoTAVT  LidM, 


(t)  It  will  be  neeessarj,  fi>r  great  aconracy,  as  well  as  for 
dnm  nlwnys  be  jiaoed  nt  ft  cotain  diBtance  from  the  ejw  ei^x 


ive  observatims,  that  the  two-feet  nle 
vonld,  m  general,  be  ft  proper  disbuce. 


END  OF  THE  THIBTEENIH  VOLUME. 
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